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ABSTRACT
Objectives COVID-19 restrictions reduced adolescents’
opportunities for physical activity (PA). The purpose of this
study was to examine how adolescent PA changed during
school closures, to identify the key barriers and facilitators
for these changes during lockdown and to use this
information to understand how to manage future crises’
situations positively to prevent physical inactivity.
Methods Irish adolescents (N=1214; ages 12–18 years)
participated in an online cross-sectional study during
April 2020, including items on PA level, changes in PA and
reasons for change in an open-ended format. Numeric
analyses were through multiple binary logistic regressions,
stratified by changes in PA during lockdown and inductive
analysis of open coding of text responses.
Results Adolescents reported they did less PA (50%), no
change (30%) or did more PA during lockdown (20%).
Adolescents who did less PA were more likely to be
overweight (OR=1.8, CI=1.2–2.7) or obese (OR=2.2,
CI=1.2–4.0) and less likely to have strong prior PA habits
(OR=0.4, CI=0.2–0.6). The most cited barriers to PA were
coronavirus, club training cancelled and time. Strong
associations for doing more PA included participation in
strengthening exercises at least three times in the past
7 days (OR=1.7, CI=1.3–2.4); facilitators were more time,
coronavirus and no school.
Conclusion COVID-19 restrictions were both a barrier to
and an opportunity for PA. Parents, schools, public health,
communities and industries must collaborate to prevent
physical inactivity at times of crisis, especially for vulnerable
groups.

Summary box
Why we did it
► Social

distancing restrictions from COVID-19
included closures of schools and sport clubs,
reducing adolescent opportunities for physical
activity (PA). The direct impact was decreased PA
levels for many adolescents, although some
managed to increase their PA during this
challenging time. This paper provides insights into
changes in adolescent PA behaviour during
lockdown and the key barriers and facilitators
influencing this change. Implications for practice
for schools, families, communities, policy and
industry are further highlighted.

What are the new findings
► Half of the students reported doing less physical activity

(PA) than normal.
► One in five students reported doing more PA during

lockdown, despite the very restrictive movement
limitations.
► COVID-19 had the most impact on PA among the
least physically active and adolescents who were
overweight, obese or had poor prior PA habits.
► Recommendations for mitigating the impact of
social distancing on adolescent PA involve
schools, communities, public health and industry
adopting more adolescent-friendly approaches to
messaging, restrictions and provision of ageappropriate resources.

How might it impact clinical practice in the future
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BACKGROUND
Closure of schools due to the COVID-19 pandemic put adolescents into the home environment in what is known as lockdown. Without
access to physical education (PE), active commuting or other school-related physical activity (PA) opportunities, adolescents are at risk
of weight gain, lowered physical functioning
and increased screen time use.1 2 Furthermore, the lack of exposure to nature, exercise
and interpersonal relationships can lead to
reduced well-being.3 With evidence to support the protective factors from PA via boosting an individual’s immune response to
viruses,4 5 improved physical, social and

► Data on physical activity (PA) and the effects from

COVID-19 are lacking. These findings support the
call for teachers, organized sports professionals,
public health officials, communities and industry
to organize and create opportunities for
adolescents to be physically active, when rules
of school closures and physical distance
restrictions are in place. In addition, messages
to promote PA should be targeted to parents
and particularly for adolescents who are
overweight or obese as they were the most
affected group. Encourage the use of existing
infrastructure to exercise daily through traditional
activities such as walking or cycling, as well as
take up opportunities to connect with others
during online PA sessions.
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mental health,6 and with the uncertainty of how long
school closures will last or could happen again, information about the changes in PA behaviours among adolescents during lockdown is urgently needed.7
Currently, global figures indicate that the proportion of
adolescents meeting PA guidelines is low (approximately
20%).8 Adolescence is a transitionary period of physical,
social and cognitive changes, and a decline in PA occurs
at this time.9 10 This is of concern as PA behaviours continue into adulthood.11 12 Currently, there is a lack of data
on the relationship between PA and the effects of the
COVID-19 pandemic. Limited data from PA trackers during lockdown13 indicate that there has been a reduction
in PA globally. However, few adolescents use PA
trackers,14 leaving large proportion of adolescents’ PA
behaviours under-reported. Data from Chinese adolescents saw a three-fold decrease in PA during
lockdown.15 In other studies, participation in sports during
lockdown
reduced
(mean
difference=2.3,
SD=4.6 days) among Italian overweight or obese
adolescents,16 and only 2.6% of children and youth met
the Canadian 24-Hour Movement Behaviour Guidelines,
compared to rates between 12% and 17% before
lockdown.17 Conclusions from Canada highlighted that
a lack of parental support was associated with not meeting
the daily moderate-to-vigorous PA (MVPA) guidelines.18
Further data on reasons to effectively promote future
health, data on the reasons adolescents give for PA or
inactivity during COVID-19 restrictions are needed.7 19 20
In the most recent research,15–17 information about individuals’ levels of PA prior to COVID-19 was missing, and no
known study has yet explored the reasons for increases or
decreases in PA during lockdown from the perspective of
the adolescent.19 The purpose of this study was to report
how adolescent PA levels changed as a direct result of the
COVID-19 emergency, identifying who did more, the same
or less PA; to determine how prior PA habits were predictors of these changes in PA; and to identify the key barriers
and facilitators for changes in PA during lockdown.
METHODS
Procedures
The study was approved by the Ethical research committee of the Faculty of Education and Health Sciences,
University of Limerick as part of the Second-level active
school flag (ASF) feasibility study.21 The ASF is
a Department of Education and Skills initiative, supported by Healthy Ireland, and developed using a codesign approach with students, teachers, parents and
the local community. Both parent consent through passive consent and child assent were provided. Completion
of surveys was carried out anonymously with no consequences for not taking part. Teachers and school management assisted the research team in recruiting students. An
online survey link was subsequently sent to students via
class tutors, and surveys were completed in April 2020.
There were six schools (two girls only, one boys only,
three mixed, of which two were designated disadvantage
2

schools) with planned data collection in May 2020.
COVID-19 ended the academic year prematurely, and
the survey was administered early into lockdown with
teachers as the point of contact. A response rate of 33%
(n=1551) was achieved, and following data cleaning (ie,
students started but did not continue or provided unusable data), the final response rate was 26% (n=1214).
Instruments
Adolescents were asked to report their gender,
school year, height and weight in the self-report online
survey. Cole’s body mass index (BMI) adjustments for cutoffs for normal, overweight and obese were applied.22
Physical activity
MVPA was measured through the past 7-day (number of
days of at least 60 min of MVPA) item from the PA PACE+
instrument.23 To allow examination of small changes in
PA behaviour across a 7-day period, the scale was divided
into four categories of activity status; inactive (0–2 days);
somewhat active (3–4 days), highly active (5–6 days) and
daily active (7 days; meeting MVPA guidelines).6 The
instrument is validated against accelerometers
(r=0.27–0.39),24 has moderate agreement for test-retest
reliability (intraclass correlation coefficient, ICC =0.50)25
and recommended for use of large survey studies.26
A single item assessing frequency of ‘Exercises that may
strengthen your muscles, such as push-ups, sit-ups, weight
lifting or heavy yard work during the past 7 days?’ was
asked with 0–7 days as response options. The eight categories were dichotomized into <3 times/week and ≥3
times to reflect meeting the PAGL of ≥3 times/week.6
There was acceptable face validity from instrument testing with a student panel, and other psychometric properties have not been reported.
Change in PA during lockdown
Adolescents responded to ‘was the amount of PA you did in
the last 7 days typical of the amount that you would normally do?’ with ‘yes’, ‘no, I usually do more’ or ‘no, I usually
do less’, and data were presented quantitatively. Students
who responded to either ‘no’ option were asked, ‘If no, why
was this week unusual?’ and provided open-ended
responses, these data were analysed qualitatively. This
item has been used in other Irish monitoring studies.27
School transport
Mode of transport usually used to travel to and from
school was assessed via five options: walk, bicycle, car,
bus and train. Two groups were created, (1) passive:
cars, bus and trains and (2) active: walk and bicycle.
This item has been used in other Irish monitoring
studies27 and is reliable (ICC=0.66).28
Prior PA habits
Prior PA habits were created from combining three frequency PA behavioural variables in different contexts; PE,
lunchtime activities, and after-school sports or physical
activities as used in previous monitoring studies.27 PE
Ng K, et al. BMJ Open Sp Ex Med 2020;0:e000919. doi:10.1136/bmjsem-2020-000919
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range was a 5-point scale from Never (1) to Always (5),
whereas lunchtime and after-school activities range was
a 7-point scale from Never (1) to 4 or more days per week
(7). The sum score was divided into three even groups to
represent prior weak, moderate and strong PA habits
(Cronbach’s Alpha=0.54).
Analyses
Quantitative
Statistical analyses were carried out through multiple χ2
tests of independence for determining differences from
the independent variables (gender, BMI, strengthening
exercises, transport mode and PA habits) by activity status
(inactive, somewhat active, highly active and daily active)
using SPSS 25.0. Data were then stratified by binary
groups of (a) less PA (1) versus other (0), (b) no change
(1) versus some change (0) or (c) more PA (1) versus
other (0), and repeated multivariate binary logistic
regressions were performed with all independent variables, after controlling for age to investigate the adjusted
ORs of predictors to PA behaviour during lockdown.
Alpha was set at 0.05 and strength of associations was
reported by the 95% CIs.
Qualitative
Inductive open coding was carried out manually on openended survey responses to enable a more in-depth understanding of PA barriers and facilitators during
lockdown.29 Similar terms were grouped into broader
themes, and data from student’s responses that covered
more than one theme were reported accordingly. Data
were analysed by activity status, and within each activity,
category themes were further stratified into ‘more active
than usual’ and ‘less active than usual’ groups, which
presented some themes as both facilitators and barrier,
respectively. Examples of coding can be found in online
supplemental table 1.
RESULTS
Descriptive results
In table 1, most participants were female (72%), from
junior cycle (12–15 yr: 57%) and from nondisadvantaged schools (72%). Three quarters (77%)
were classified with normal BMI, 15.6% overweight and
8.2% obese. A quarter of students (25%) were inactive,
a third (34%) were somewhat active, a quarter (26%)
were active and 15% were daily active. The proportion
of students who took part in strengthening exercises ≥3
times a week and had strong prior PA habits increased
linearly as PA levels increased. A third (36%) usually
commuted actively to and from school.
Half the adolescents (49.7%) reported doing less PA
during the lockdown period (figure 1). Almost a third
(31.2%) reported doing the same amount of PA, and one
in five (19.1%) reported they did more PA during lockdown. As activity status lowered, the proportion negatively
impacted by COVID-19 increased, and vice versa for
highly active children (χ26 df=85.2, p<0.001). The openNg K, et al. BMJ Open Sp Ex Med 2020;0:e000919. doi:10.1136/bmjsem-2020-000919

ended responses (N=947) were grouped into 15 themes.
It was common for adolescents to provide multiple barriers or facilitators in their answers, and three themes
were coded both as barriers and facilitators to PA: coronavirus, time and no school (table 2).
Less PA during lockdown
Twelve themes explained the reduction in PA during lockdown. These were coronavirus, club training cancelled,
health concerns, low motivation, no school, too much
schoolwork, closed facilities, lack of resources, mental
health, time, lack of routine and other. Of the top seven
barriers, restrictions from COVID-19 and club training
cancelled were the most common across all activity groups
(table 2). ‘Because of corona virus (sic) all sports are cancelled so it’s [PA] only what you do by yourself’ (daily
active), ‘Due to COVID-19 the sports I do is cancelled
and I cannot go outside apart one walk a day’ (inactive).
Adolescents who were overweight (OR=1.8, CI=1.2–
2.7) or obese (OR=2.2, CI=1.2–4.0) were more likely
than those who were normal weight to report less PA
during lockdown (table 3). Inactive adolescents reported
COVID-19 caused health concerns, leading to parents
limiting adolescents’ PA: ‘I can’t go outside for a walk
due to quarantine and social distancing. My parents don’t
feel comfortable with me going outside due to coronavirus’ (inactive). Among inactive adolescents, the decision to do something else was made easy: ‘I was more
eager to eat and binge Netflix, and sometimes I don’t
even want to go on walks’ (inactive). Particularly, as
schools were closed, reducing the places to be physically
active: ‘Because there was no school and I usually get my
exercise in PE class’ (inactive).
Adolescents with strong prior PA habits were less likely
(OR=0.4, CI=0.2–0.6) than those with weak PA habits to
have reported less PA during lockdown. With school closures, PE, active travel and after-school PA opportunities
were removed: ‘Doing school online means that I don’t
get my usual exercise from walking to school each day, or
my hockey trainings’ (somewhat active). The online
learning environment was seen as less conducive to PA,
‘I normally do more it’s just I have been sitting a lot due to
online school’ (highly active) or the negative impact of
increased school workload, ‘Had to get work done before
I could go out and it was getting late by the time I got it
done’ (somewhat active) and ‘I didn’t have as much time
due to studying and extra work’ (highly active). No adolescent reported doing PE online as part of their schoolwork. The closure of facilities as part of lockdown was
a barrier, ‘Coronavirus stops me from accessing the facilities I usually need’ (highly active). No access to the facilities also meant no access to their equipment, ‘I normally
go to a gym on a Monday, but I don’t have the space or
equipment to keep going with that training’ (highly
active). Furthermore, no longer having instruction from
a coach led to adolescents being unsure of what to do, ‘as
I don’t have anyone to tell me what to do as in a coach’
(somewhat active).
3
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Table 1

χ2 tests of independence of individual characteristics by PA frequency group

Education level
Junior cycle
Senior cycle
Body Mass Index (BMI)
Normal
Overweight
Obese
Change in Physical Activity
Less in Lockdown
No Change
More in Lockdown
Strengthening exercises
<3 times/week
≤3 times/week
School transport
Passive
Active
Prior Physical Activity habits
Weak
Moderate
Strong

Inactive

Somewhat active

Active

Daily active

Total

N=308
%

N=410
%

N=316
%

N=180
%

N=1214
%

51.3
48.7

59.5
40.5

58.5
41.5

60.6
39.4

57.3
42.7

76.2
15.6
8.2

74.7
19.3
6.0

76.4
17.7
5.9

82.9
13.8
3.3

76.7
17.2
6.1

71.8
18.2
10.1

54.6
29.5
15.9

36.4
36.7
26.9

23.9
47.8
28.3

49.7
31.2
19.1

85.1
14.9

56.2
43.8

30.3
69.7

19.1
80.9

51.2
48.8

64.2
35.8

64.2
35.8

62.7
37.3

64.7
35.3

63.9
36.1

45.4
38.1
16.6

26.5
38.6
34.9

21.7
37.9
40.4

19.1
32.0
48.9

28.9
37.3
33.8

Chi-square
P value
0.096

0.301

<0.001

<0.001

0.967

<0.001

Less PA during lockdown

No change

More PA during lockdown

Recall LAST 7 DAYS

Total (n=1214)

Daily Acve (15%)

Acve (26%)

Somewhat
acve (34%)

Inacve (25%)
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Figure 1 Distribution of perceived changes in MVPA according to last 7 days MVPA.

4

Ng K, et al. BMJ Open Sp Ex Med 2020;0:e000919. doi:10.1136/bmjsem-2020-000919

BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2020-000919 on 4 November 2020. Downloaded from http://bmjopensem.bmj.com/ on January 22, 2021 by guest. Protected
by copyright.

Open access

Table 2

Theme

Percentage of themes as barriers or facilitators by PA categories
%

Barriers (‘who did less’during lockdown) %

Facilitators (‘who did more’ during lockdown) %

All

Somewhat
Total Inactive active

Daily
Active active

Somewhat
Total Inactive active

Daily
Active active

Total (N)
947 690
Coronavirus
45 53
Club training
12 17
cancelled
Time
9
2
No school
7
4
Closed facilities
5
7
Too much
4
5
schoolwork
Stay healthy
3
Lack of motivation
3
4
Nothing else to do
2
or bored
Health issues
2
2
Going on walks
1
Lack of resources
1
2
Needed to go out
1
Lack of routine
1
1
Mental health
0
1
Other
4
3

260
57
8

249
49
19

131
49
27

50
44
24

257
23

18
50

66
23

116
20

57
24

1
5
5
5

3
4
8
6

2
2
7
5

0
6
8
2

27
14

6
0

33
8

28
17

26
24

12

17

11

18

2

7

11

8

5

9

5

11

6

5

3

4

0

5

3

5

6

6

8

3

7

7

3

1

2

2

3

2

4

1

2

2

0

1
1
3

0
0
1

2
0
2

0
0
10

No change in PA during lockdown
Females were less likely (OR=0.7, CI=0.5–0.9) to report
the same levels of PA as usual during lockdown than
males. Similarly, those who engaged in strength training
at least three times per week (OR=0.6, CI=0.4–0.8) were
less likely to report the same levels of PA during lockdown
in comparison to those who participated in strength training less often. No open-ended questions were asked from
his group.
More PA during lockdown
There were eight themes on facilitators. These were: coronavirus, time, no school, nothing else to do, stay healthy,
going on walks, needed to go out and other. Common
facilitators for engaging in more PA across all MVPA
groups were coronavirus, stay healthy and nothing else to
do (table 2). In contrast to the other two groups (less than
normal, the same), there were positive associations
between PA level and doing strengthening exercises at
least three times a week (OR=1.7, CI=1.3–2.4). A way that
adolescents reported engaging in exercises during lockdown was through, ‘many celebrities [who] do live workouts which I participate in’ (somewhat active). Awareness
of health benefits from PA was commonly reported: ‘I had
a lot of extra time on my hands so I decided to be more
active and improve my health’ (highly active).
Those who actively commuted to school (OR=1.6,
CI=1.2–2.2) reported more PA during lockdown.
Ng K, et al. BMJ Open Sp Ex Med 2020;0:e000919. doi:10.1136/bmjsem-2020-000919

(table 3). Although the opportunity to commute to
school was removed, adolescents were encouraged to
walk and this increased their PA: ‘I went walking everyday
with my family because we can’t leave the house for any
other reason’ (highly active). This tied in with their need
to go outside, ‘Needed to get out for fresh air because
I was stuck inside all day’ (daily active).
Coronavirus was a common facilitator for PA: ‘COVID19 and road closures meant our road was quieter’
(somewhat active) and allowed adolescents to go out
in their neighbourhood. ‘No school’ was considered as
a way for adolescents to do other activities, such as PA:
‘Having such a lengthy time off school has allowed me
to focus on my physicality and health more’ (highly
active). In addition, the availability of more time was
considered a facilitator to PA ‘Because I don’t have
school so I have more time to do home workouts and
go for walks’ (somewhat active), which was supported by
the evidence that strong PA habits were associated with
reporting more PA during lockdown (OR=2.6,
CI=1.7–3.7).
Nothing else to do was also commonly reported; ‘We
are stuck in the house more so I am getting out [exercising] a bit more because there is nothing else to do and
I don’t want to have bad health or mental health’ (inactive). Furthermore, PA became a method of entertainment, with limited other activities allowed, ‘I did more
exercise as a way to entertain myself’ (highly active).
5
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Table 3

Adjusted OR for characteristics for changes in PA during lockdown
Less PA during lockdown

Gender
Male
Female
BMI category
Normal
Overweight
Obese
Strength
<3/week
≥3/week
School transport
Passive
Active
Prior PA habits
Weak
Moderate
Strong
Nagelkerke R2

No change

More PA during lockdown

P value

OR

LCI

UCI

P value

OR

LCI

UCI

P value

OR

LCI

UCI

0.30

REF
1.21

0.84

1.75

0.01

REF
0.69

0.51

0.92

0.12

REF
1.27

0.94

1.72

<0.01
0.02

REF
1.79
2.16

1.19
1.16

2.69
4.01

0.08
0.68

REF
0.71
0.89

0.48
0.50

1.04
1.58

0.47
0.07

REF
0.88
0.59

0.61
0.33

1.26
1.04

0.88

REF
0.96

0.67

1.39

<0.01

REF
0.59

0.44

0.81

<0.01

REF
1.73

1.27

2.37

0.01

REF
0.62

0.43

0.88

0.33

REF
0.87

0.65

1.16

<0.01

REF
1.59

1.19

2.11

REF
1.20
2.55

0.85
1.74

1.70
3.73

0.24
<0.001
0.14

REF
0.79
0.38

0.53
0.23

1.17
0.60

0.91
0.19
0.08

0.98
0.78

0.69
0.53

1.39
1.14

0.30
<0.001
0.22

Adjusted OR after controlling for age.
BMI, body mass index; LCI, lower 95% CI; PA, physical activity; REF, reference category; UCI, upper 95% CI.

DISCUSSION
Main findings
In this study, half the adolescents reported they did less,
a third reported that they did the same and one in five
reported they did more PA than usual when COVID-19
restrictions were in place. This study gathered reasons
from adolescents to explain their PA changes during the
spring 2020 national lockdown in Ireland, providing
insights into the challenges and coping strategies they
employed. These findings can be used to manage future
crises’ situations positively to prevent physical inactivity.
The prevalence of change in PA is similar to reports of
increased adolescent inactivity during lockdowns in
Canada,17 China15 and Italy,16 confirming the need for
innovative action from multiple stakeholders.2 As with
reports from Italy,16 decrease in PA behaviour was more
severe among the obese, the overweight and those adolescents with poor PA habits prior to COVID-19. Overweight and obesity were strong predictors for doing less
PA during lockdown, putting individuals at risk of double
trouble, since both obesity and physical inactivity increase
the mortality risks from respiratory diseases.30
Coronavirus as mentioned by the adolescents, and
sometimes referred to as COVID-19, was the most
influential barrier cited across all activity levels. Experiences of lockdown among adolescents have been
reported as leading to more negative feelings, lack of
personal space and a strain on social relationships,31
limiting the willingness and possibilities to remain
physically active. Furthermore, 82% of individuals in
6

a youth panel reported that they wanted more information on what to do indoors during the lockdown.32
Coronavirus was also reported as a facilitator for
a quarter of adolescents, more frequently by inactive
children than those in other activity categories. Lockdown presented opportunities for personal growth and
family cohesion,33 with more time and no school as
facilitators to take part in activities not done previously, like PA.
Understanding how to mitigate the negative influence of
COVID-19 on PA
Two key, but interrelated barriers included club training
cancellations and closed facilities. Clubs could facilitate
a range of alternative activities like online coach-led PA
sessions. In addition, top-down guidance from national
sporting bodies to engage members into sports clubs to
mitigate the COVID-19 impact. Continuous professional
development opportunities and support groups34 for the
majority of coaches require further research as professionals grappled with technology-based coaching
methods.35
The Irish Department of Education and Skills recommended that adolescents should remain ‘active and connected’ during lockdown.36 The experience of coaches
and teachers should be involved in creating content that
encourages and supports readily available activities such
as walking, cycling (that can be done safely within current
guidance or at home) or following online exercise
routines.30 37 Scheduling of exercise classes, in the form
Ng K, et al. BMJ Open Sp Ex Med 2020;0:e000919. doi:10.1136/bmjsem-2020-000919

BMJ Open Sport Exerc Med: first published as 10.1136/bmjsem-2020-000919 on 4 November 2020. Downloaded from http://bmjopensem.bmj.com/ on January 22, 2021 by guest. Protected
by copyright.

Open access

of educational videos,38 with activity breaks in the day can
be effective ways to promote PA.39 Adolescents reported
several school-related barriers: too much schoolwork,
lack of time after doing schoolwork and lost opportunities
to participate in school sports. These barriers can alter
habitual behaviour, which is crucial for students to selfenact their behaviour 40 in unusual circumstances like a
lockdown. Not all teachers have been exposed to technology for PE,41 highlighting a gap in professional
development42 and the untrained way of teaching and
learning may have influenced longer school hours. The
PE department with sports clubs has important roles in
promoting lifelong and leisure-time PA.43 Going forward,
the education and sports sector should identify and
recommend high-quality, age-appropriate PA or PE
apps, and aim to establish school-day routines conducive
to encouraging PA through routine, for example, active
breaks, or through learning, for example, online PE
classes.
Industry also has a role to play. Other cited barriers
to PA by adolescents during COVID-19 lockdown were
competing priorities and lack of home PA equipment.
The competing priorities referred to the use of
streaming services by adolescents, where access to
streaming of TV programmes and movies encouraged
binge-watching, competing with PA as a time-use
activity.44 A public health strategy during a pandemic
could require streaming companies to routinely interrupt the streaming of programmes with short, highly
appealing celebrity-led PA routines or by promoting
programmes that encourage PA. Furthermore,
a system is needed to subsidise home-based PA equipment for families.
Other barriers identified by the adolescents were psychological (health concerns and low motivation). The
‘stay at home’ health messages could have parallel adolescent health promotion-relevant messages on the shortterm health gain from PA despite lockdown conditions.45
Public health agencies, as trusted sources, must consider
cognitive and behavioural strategies to help those most at
risk, particularly the inactive overweight or obese
adolescents.46

and impacted adolescents’ ability to be more active during the pandemic. The combined positive associations of
doing sufficient amount of strengthening exercises with
usual active transportation and strong PA habits confirms
the basis of social–ecological models to promote PA.51
Having more time and no school were facilitators for
more active than inactive adolescents. Being bored and
having nothing else to do were reported facilitators for
PA, this provides a mandate and a call to action for all
stakeholders to be ready to help adolescents explore fun
ways to stay active at home.
One in five students reported more PA during lockdown and often stated parental support was a facilitator.
Parents with less capabilities to support their children
home have been found to also take part in less PA,18
and more encouragement for family-based activities is
needed. Through a better understanding of PA, parents
themselves who take up the new opportunities to participate in more PA during lockdown17 may overcome the
perceived barriers from parental restrictions reported in
our study.

Understanding how to maximize the positives influence of
COVID-19 on PA
More male than female students reported unchanged
levels of PA during lockdown, suggesting gender differences in stabilization of PA.47 Furthermore, adolescents
with prior strong PA habits were over two times more
likely to report more PA during lockdown than those
with weak PA habits. This emphasizes the importance of
habit formation.48 Doing something worthwhile is
a known factor to PA decision-making,49 and this can be
used to reinforce PA habits to build resilience against the
shock from the COVID-19 emergency.20 The positive
associations established between ‘doing more PA during
lockdown’ with active travel supports schools being
located within close proximity to residential homes50

CONCLUSIONS
Half the adolescents reported less PA than normal,
hence progress towards national52 and WHO targets to
decrease inactivity by 15% by 20308 have been severely
hampered by the COVID-19 pandemic. Barriers were
varied, but surmountable and unexpected opportunities
for increased PA during COVID restrictions emerged.
This lack of knowledge or sense of urgency requires
long-term responses that include cooperation between
parents, teachers, policymakers, communities and
industry. Tailoring interventions to promote PA opportunities that feature in the behavioural epidemiological
framework7 may help the realignment to meet the WHO
targets following changes in PA during COVID-19
lockdown.53–55
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Study limitations
There are study limitations to consider. The openended text was only completed by students who
reported changes in their MVPA levels, giving insights
only on change and not the phenomenon of behaviour during lockdown. These ASF schools have been
exposed to ASF, a PA intervention for 6 months (3
schools) and 18 months (3 schools). Consequently,
levels of PA may reflect the impact of an intervention,
however the learning from how these adolescents
coped with the pandemic and its impact on their PA
is still relevant and informative. Items were selfreported and some bias may exist. Administration of
surveys was carried out without direct supervision,
although a short video and instructions were given to
the student to complete in an area without distractions. A trade-off between convenience to complete
the survey (on a mobile phone) and richness of information was made in favour of allowing students to
complete the survey with little hindrance.
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