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Abstract

Background: In England, the onset of COVID-19 and a rapidly increasing infection rate resulted in a lockdown
(March-June 2020) which placed strict restrictions on movement of the public, including children. Using data col-
lected from children living in a multi-ethnic city with high levels of deprivation, this study aimed to: (1) report chil-
dren’s self-reported physical activity (PA) during the first COVID-19 UK lockdown and identify associated factors; (2)
examine changes of children’s self-reported PA prior to and during the first UK lockdown.

Methods: This study is part of the Born in Bradford (BiB) COVID-19 Research Study. PA (amended Youth Activity
Profile), sleep, sedentary behaviours, daily frequency/time/destination/activity when leaving the home, were self-
reported by 949 children (9-13 years). A sub-sample (n =634) also self-reported PA (Physical Activity Questionnaire for
Children) pre-pandemic (2017-February 2020). Univariate analysis assessed differences in PA between sex and ethnic-
ity groups; multivariable logistic regression identified factors associated with children’s PA. Differences in children’s
levels of being sufficiently active prior to and during the lockdown were examined using the McNemar test; and
multivariable logistic regression was used to identify factors explaining change.

Results: During the pandemic, White British (WB) children were more sufficiently active (34.1%) compared to Paki-
stani Heritage children (PH) (22.8%) or ‘Other’ethnicity children (O) (22.8%). WB children reported leaving the home
more frequently and for longer periods than PH and O children. Modifiable variables related to being sufficiently
active were frequency, duration, type of activity, and destination away from the home environment. There was a large
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(69.4%).

health and development.

Environment

reduction in children being sufficiently active during the first COVID-19 lockdown (28.9%) compared to pre-pandemic

Conclusions: Promoting safe extended periods of PA everyday outdoors is important for all children, in particular
for children from ethnic minority groups. Children’s PA during the first COVID-19 UK lockdown has drastically reduced
from before. Policy and decision makers, and practitioners should consider the findings in order to begin to under-
stand the impact and consequences that COVID-19 has had upon children’s PA which is a key and vital behaviour for

Keywords: COVID-19, Lockdown, Physical activity, Children, Ethnicity, Moderate-to-vigorous, Self-report, Correlates,

Background
In England, the immediate response to the first wave
of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2)—COVID19—pandemic was a stringent
lockdown implemented on 23" March 2020 [1]. The gov-
ernment placed extreme restrictions on movement of
the public stating that ‘during the emergency period, no
person may leave the place where they are living without
reasonable excuse’; which included shopping for food and
medical supplies [1]. Furthermore, guidance stipulated
that members of the public could also leave the home
for a short bout (60 min) of local daily exercise. All play-
grounds and indoor and outdoor play facilities (e.g. skate
parks, soft play centres) were closed, in addition to leisure
facilities and gyms. Schools were closed for most chil-
dren with the exception of vulnerable children and chil-
dren of key workers (those working across health, social
and public sectors). The lockdown measures were eased
in England on 4th July 2020 [2]. However, at the time of
writing, two further national lockdowns have occurred in
England, in November 2020 [3] and January 2021 [3, 4].
Before the COVID-19 pandemic, national and inter-
national epidemiological data (whether device or self-
reported measured) report that up to 80% of children
and young people in high-income countries are not suf-
ficiently physically active for health and well-being (e.g.
achieve 60 min of MVPA per day) [5, 6]. Within England,
recent survey data suggests that the 53.2% of children,
aged 5-16 years, were not achieving physical activity
(PA) guidelines [7]. Of specific concern, levels of inactiv-
ity were higher in children from ethnic minority groups,
especially those with South Asian heritage [8, 9]. Such
low levels of PA place children at risk of poor physical
and mental wellbeing in addition to having a negative
impact on school performance [10-14]. Within South
Asian communities, such risks are high as children pre-
sent with increased rates of Obesity and type-II diabetes
[15]. Further, early evidence suggest such populations are
more likely to suffer the most during and after the pan-
demic [4, 16—20]. Research conducted during COVID-19
has already reported low levels and significant reductions

of children’s PA [21, 22]. It is essential to understand the
impact of the pandemic on PA levels and behaviours for
different ethnic groups for two reasons, first to prevent
inactive behaviours becoming entrenched and second, to
tailor support for different populations by addressing the
root causes of PA inequality within different populations
[23].

The Born in Bradford (BiB) research programme [24]
provides a premium opportunity to study the impact of
COVID-19 lockdown on school-aged children living in
a deprived and ethnically diverse city. To date, BiB has
tracked/monitored the health, wellbeing, and determi-
nants of health of over 30,000 Bradford residents (par-
ents and children) since 2007 [24]. The latest round of
data collection occurred pre COVID (2017-March 2020,
n=7500, aged between 6-11 years) [25], establishing a
pre-COVID baseline; providing a unique opportunity to
understand the impact of the COVID lockdown on phys-
ical activity behaviour in an ethnically diverse sample
of school-aged children and young people. Further, the
BiB cohort study will follow participants throughout the
duration of the pandemic and in the following years, to
understand the impact of the crisis on health and wellbe-
ing trajectories [26].

The current study is part of the wider Born in Bradford
COVID-19 Research Study [26] and aims to: 1) report
children’s self-reported physical activity (PA) during the
first COVID-19 UK lockdown and identify associated
factors; 2) examine changes of children’s self-reported PA
prior to and during the first UK lockdown.

Methods

Setting

Bradford is the fifth largest metropolitan district in Eng-
land with a population of 530,000 [24]. It is an ethni-
cally diverse city situated in the North of England, with
almost half of the births in the city are to women of South
Asian (mostly Pakistani) heritage [27-29]. Levels of pov-
erty and ill health (including cardiovascular disease and
diabetes) in Bradford are some of the highest in Eng-
land, and a large proportion of households are classed as
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overcrowded [28]. Almost a quarter of Bradford children
live in poverty and 25% are living with obesity at age 11,
and the rates of childhood obesity are 6% higher among
the same age group of South Asian children compared
to White British children [28]. Such socio-economic and
structural characteristics of Bradford make the commu-
nity particularly vulnerable to COVID-19.

Participants and procedure

Participants were children aged 9-13 who were invited
to take part in the BiB COVID-19 research study [26]
following a protocol approved by the Health Research
Authority and Bradford/Leeds research ethics committee
(reference: 16/YH/0320).

The parents/carers of 5,298 children aged 9-13 years
who are participants in the existing BiB birth cohort
study and who had engaged in a recent follow-up data
collection wave pre-COVID-19 (2017-early March 2020)
[25], were contacted by trained researchers via telephone
to invite their child to take part in a survey. Following
verbal consent from parents/carers, children received
a survey via post to be completed and returned to the
research team using pre-paid envelopes [26]. Completion
of the survey was deemed as participation assent from
the child. Overall, 970 children returned surveys during
the period of May 21st to July 31st 2020 and 949 children
(97.8%) provided enough data to be included for the anal-
ysis of the first two aims of this research.

Measures

Demographic measures

Children’s age, sex, ethnicity, and home postcode-derived
Index of Multiple Deprivation (IMD) [29] were extracted
from the BiB cohort dataset. Three categories of ethnicity
were used for the analysis, White British (WB), Pakistani
Heritage (PH) (the two largest groups in the sample)
and ‘Other’ (O) (any other ethnic group). Index of Mul-
tiple Deprivation (IMD) deciles [30] were categorised
into either the ‘most deprived nationally’ (most deprived
10% areas in England), 2™ most deprived nationally’
(10—20% most deprived areas), ‘3"4 most deprived nation-
ally’ (30-40% most deprived areas), and ‘4™ or more most
deprived nationally’ (40%-100% most deprived areas).
Child’s school attendance during the April-June 2020
lockdown period was included in the survey.

During COVID-19 Lockdown

During the first COVID-19 lockdown PA, sedentary
behaviours, screen-time, sleep, activity (frequency, dura-
tion, type, and place) away from home environment were
all measured by child self-report (Table 1). Self-reported
PA was measured using a modified version of the vali-
dated seven day recall questionnaire, the Youth Activity
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Profile- English Youth Version (YAP) [31, 32]. The YAP
requires children to report the frequency and/or dura-
tion of physical activities through different segments of
a usual day (i.e. before school, break time at school, lunch
at school, after school). During the first lockdown most
children were not attending school, so this format was
not appropriate, and for the same reason, neither was
the PA questionnaire for children (PAQ-C) [33] which
was the questionnaire completed by children in data col-
lection pre-COVID [25]. The choice to amend the YAP,
which was originally based upon the PAQ-C, and to not
use the PAQ-C was due to the YAP specifically includ-
ing an item asking directly for an estimation of time in
overall MVPA across weekend days. Following consul-
tation with the lead author of the English child version
of the YAP (also a co-author of this study-SF) a decision
was made to ask the YAP-weekend item along with an
overall weekday item, using the same wording (Table 1).
The YAP was also used to estimate sedentary behaviours
whilst watching television, playing video games, using
a mobile phone, a computer/tablet during COVID-19
restrictions. An additional question of ‘doing school work’
was also included to capture the amount of time children
spent doing sedentary school work during COVID-19
restrictions (Table 1). A binary variable of meeting screen
time (ST) guidelines (<2 h a day) [34, 35] was calculated
by the values of each answer for sedentary screen behav-
iours (Table 1). Children’s average sleep time was esti-
mated by children reporting the time they normally go to
sleep and the time they normally wake up. Sleep time was
categorised into meeting sleep guidelines [34] (9-to-11 h
a day) or more or less.

Because of the uniqueness of the COVID-19 lockdown
and subsequent reduced opportunities for children to
being physically active as they normally would be, chil-
dren were asked to answer questions on the frequency
they normally left the home, the duration they would
normally leave for, the type of activities they usually did
when leaving the home, and where they usually went
(Table 1).

Before COVID-19

For the sub-sample of children with available data from
before COVID-19, PA levels were measured by chil-
dren completing the PAQ-C with the support of trained
researchers during school time (2017-2019). The
PAQ-C is a validated PA seven day recall questionnaire,
that measures general levels of MVPA of children aged
8-14 years by assessing participation in different physi-
cal activities as well as activity during physical educa-
tion, lunch break, recess (play time), before school, after
school, evenings and weekends [33, 36]. The scoring
of the PAQ-C is based upon an average of all questions
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asked, with a score between 1 (low activity rating) to 5
(high activity rating) [33, 36]. Cut-off values indicating
whether children were sufficiently active (relating to car-
dio-respiratory fitness [37]) were applied (2.7 aggregate
score [out of 5] for girls, 2.9 aggregate score [out of 5] for
boys).

Statistical analysis

Descriptive statistics for all variables were generated.
Continuous variables were described using mean and
standard deviation; categorical variables using counts
and proportions. For aim one (whole sample, during
COVID-19) univariate statistical tests were performed
(Pearson Chi-square tests (x?), with Bonferroni-adjusted
p-values, independent ¢-tests, one-way analysis of vari-
ance and non-parametric alternatives) to examine
whether there were differences between the outcome var-
iable (sufficiently active [normally doing 60 min of MVPA
a day]- yes or no) and independent variables (meeting
sleep guidelines, time spent in sedentary behaviours, fre-
quency and duration of leaving the home, and destination
and type of activity outside of the home. Because of the
inequalities between sex and ethnic groups, univariate
associations were examined between all measures with
sex and ethnicity categories. Four multivariable logistic
regressions were generated for the outcome (sufficiently
active [normally doing 60 min of MVPA a day]- yes or
no). The first model included key demographic vari-
ables (age, sex, ethnicity, IMD) and whether children still
attended school. The second model added the five sed-
entary behaviours to demographics variables. The third
model included the frequency children reported of leav-
ing the home. The fourth and final model included only
children who reported leaving the home and included the
variable of duration of time away from the home, desti-
nation children usually went to, and type of PA children
did when away from the home. For aim two change over
time from baseline (pre-COVID-19) to follow-up (during
COVID-19) for children being sufficiently active (binary
0 for ‘No’ and 1 for ‘Yes’) was investigated using the
McNemar test for significance of changes on the subsam-
ple of children with data available at the time at different
time points (pre-COVID-19, during the first COVID-19
lockdown). Potential demographic factors, associated
with any significant change in compliance (sex, age dif-
ference [months] between pre-post COVID, ethnicity,
IMD) were investigated using logistic regression through
simultaneous entry of independent variables. The out-
come variable was coded 0 for the ‘absence of negative
change’ for being sufficiently active and 1 for the ‘pres-
ence of negative change’ being sufficiently active. An
alpha value < 0.05 was considered statistically significant.
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All analysis was conducted using Stata v15.0 (StataCorp.,
College Station, TX).

Results

Descriptive Statistics

Out of a total n=5,298 eligible children, n=970 (18.3%)
children agreed to take part, completed and returned a
survey in spring 2020. A total of n=949 (17.9%) had
completed PA data and were included in the analysis for
aim 1. A total of n=634 (66.8%, based upon 949 chil-
dren) children had matched PA data prior to COVID-19.
The characteristics for both pre and during COVID-19
samples are reported in Table 2.

During COVID-19 lockdown: Levels of self-reported
physical activity and activity away from the home
Twenty-seven per cent of children reported being suf-
ficiently active (>60 min MVPA daily) during the first
COVID-19 lockdown (Table 3). Children reported
spending an average of 10.6 h (SD=1.5) a day sleep-
ing, with 69% meeting sleep guidelines of 9 to 11 h/day.
Almost one third of children reported spending>3 h a
day doing sedentary schoolwork (32.9%) and >3 h a day
playing sedentary video games (29.6%), and a majority
of children did not meet screen time guidelines (89.9%).
The majority of children reported that they had usually
left the home environment during the previous seven
days, with 53.9% leaving once a day, and 16.7% more than

Table 2 Study samples demographics and characteristics

During COVID- Pre-

19 sample COVID-19
(n=949) sample
(n=643)
Age, m (SD)? 10.5(1.1) 9.1 (1.1)
Sex, n (%)
Male 486 (51.2) 321(50.6)
Female 463 (48.8) 313 (494)
Ethnicity, n (%)
White British 385 (40.6) 254 (40.1)
Pakistani Heritage 418 (44.1) 275 (43.4)
Other Ethnicity 146 (15.4) 105 (16.6)
Index of Multiple Deprivation, n (%)
Most deprived nationally 355 (37.4) 237 (37.4)
2nd most deprived nationally 140 (14.8) 97 (15.3)
3rd most deprived nationally 166 (17.5) 114 (18.0)
4th <most deprived nationally 288 (30.5) 186 (29.3)
Attending School, n (%)
Yes 95 (10.0) 563 (89.4)
No 854 (90.0) 67 (1.6)

2The average increase age between pre and during COVID-19 first lockdown
was 1.2 years (0.72) /15.2 months (8.6)
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Table 3 Levels, sex and ethnic differences of children’s self-reported physical activity, usual sleep duration, sedentary behaviours,
whether attending school, frequency and duration of leaving the home environment during a COVID-19 UK restrictions (April-June
2020)

All (n=946) Males (n=486) Females (n=463) p White Pakistani Other (n=146) p
British Heritage
(n=385) (n=418)

Physical activity self-reported during COVID-19 first lockdown (MVPA—> 60 min daily), n (%)

Sufficiently active 259 (27.4) 145 (29.8) 114 (24.8) 08 131(34.1) 95(22.8) 33(22.8) .00
Not sufficiently active 687 (72.6) 341 (70.2) 246 (75.2) 253 (65.9) 322(77.2) 112(77.2)
Attending School, n (%)
Yes 95 (10.0) 56 (11.5) 39(84) 1 54(14.0) 25 (6.0) 16 (10.7) .00
No 854 (90.0) 430 (88.5) 424 (91.6) 331 (86.0) 393 (94.02) 130 (89.0)
Meeting Sleep guidelines, n (%)
Not meeting—Iess than 9 h 63 (6.8) 39(83) 24(5.3) .00 29(7.7) 22 (5.5) 12 (8.5) .00
Meeting guidelines—9-11 h 637 (68.9) 336 (71.3) 301 (66.5) 303 (80.2) 239 (59.1) 95 (66.9)
Not meeting—Sleep more than 224 (24.2) 96 (20.4) 128 (28.3) 46 (12.1) 143 (35.4) 35(24.6)
11h
Sedentary- Watching Television (not time playing video games), n (%)
<1h 393 (42.3) 211 (44.4) 182 (40.0) 26160 (42.7) 173 (41.9) 60 (42.3) 46
1-3h 380 (40.9) 182 (38.3) 198 (43.5) 160 (42.7) 160 (38.7) 60 (42.3)
3h< 157 (16.9) 82(17.3) 75(16.5) 55(14.6) 80 (19.4) 22 (15.4)
Sedentary—Video games on a games console, n (%)
<1h 365 (38.9) 124 (25.8) 241 (52.6) .00 117(307) 176(427) 72 (49.7) .00
1-3h 295 (31.5) 157 (32.7) 138 (30.1) . 137 (333) 38(26.2)
3h< 278 (29.6) 199 (41.5) 79(17.3) 144 (37.8) 99 (24.0) 35(24.1)
Sedentary—Computers/tablets use for social activity, n (%)
<1h 653 (70.6) 338(71.9) 315(69.23) 56 259 (69.4) 283 (69.0) 111 (78.2) 309
1-3h 176 (19.03) 83(17.7) 93 (204) 74(19.8) 81(19.8) 21(14.8)
3h< 96 (10.38) 49 (104) 47 (10.3) 40 (10.7) 46 (11.2) 10 (7.0)
Sedentary—Mobile phone use (not playing games), n (%)
<1h 707 (76.4) 386 (81.4) 321(71.0) .00 224(649)  342(834) 121 (86.4) .00
1-3h 123(13.3) 55(11.6) 68 (15.0) 78 (20.7) 32(7.8) 13(9.3)
3h< 96 (10.4) 33(7.0) 63 (13.9) 54 (14.4) 36 (8.8) 6(4.3)
Sedentary—School Work (books, computers), n (%)
<1lh 271 (28.8) 143 (29.7) 128 (27.9) 01* 100 (26.3) 134 (324) 37(25.3) .00
1-3h 360 (38.3) 201 (41.8) 159 (34.6) 128 (33.7)  170(41.1) 62 (42.5)
3h< 309 (32.87) 137 (28.5) 172 (37.5) 152 (40.0) 110 (26.6) 47 (32.2)
Screen time—Meeting Guidelines <2 Hours
Not Meeting 842 (89.9) 438(914) 404 (88.2) 10 353(93.6) 364 (87.3) 125 (87.4) .00
Meeting 95 (10.1) 41 (8.6) 54(11.8) 24 (6.4) 53(12.7) 18(12.6)
Frequency of leaving home (including garden/yard) a day, n (%)
Stayed at home 279 (29.7) 145 (30.0) 134 (29.4) 10 68(17.9) 163 (39.5) 48 (32.9) .00
Once a day 507 (53.9) 260 (53.7) 247 (54.2) 244 (64.0) 193 (46.7) 70 (48.0)
More than once a day 154 (16.4) 79 (16.3) 75(16.5) 69 (18.1) 57 (13.8) 28(19.2)
Duration of time away from home (including garden/yard) a day, n(%)
<30min 100 (15.0) 44.(12.9) 56 (17.2) 17 30(96) 56 (22.1) 14 (14.3) .00
31-60 min 359 (54.0) 182 (53.5) 177 (54.5) 163 (51.9) 141 (55.7) 55 (56.1)

60 min < 206 (31.0) 114 (33.5) 92 (28.3) 121(385)  56(22.1) 29 (29.6)
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All (n=946) Males (n=486) Females (n=463) p White Pakistani Other (n=146) p
British Heritage
(n=385) (n=418)
Destination of activity—when leaving the home n(%)
Street 221(33.7) 106 (31.2) 115 (36.4) 37 101(326) 91(36.7) 29 (29.9) .00
Shops 64 (9.8) 31(9.1) 33(104) 22.(7.1) 31(125) 11(11.3)
Park 226 (34.5) 118 (34.8) 108 (34.2) 83(26.8) 103 (41.5) 40 (41.2)
Non-park greenspace (e.g. 80(12.2) 36 (10.6) 28(8.9) 67 (21.6) 6 (2.4) 7(7.2)
woods, local fields)
Other neighbourhood areas 64 (9.8) 48 (14.2) 32(10.1) 37(11.9) 17 (6.9) 10(10.3)
Type of activity—when leaving the home- Walk n(%)
No - did not walk 154 (23.1) 93 (27.1) 61(18.9) .01 54(17.1) 75 (29.5) 25(25.3) .00
Yes - did walk 514 (77.0) 250 (72.9) 264 (81.2) 261 (82.9) 179 (70.5) 74 (74.8)
Type of activity—when leaving the home—Run/Jog n(%)
No - did not Run/Jog 535(80.1) 263 (76.7) 272 (83.7) 02* 259(82.2) 207 (81.5) 69 (69.7) 02*
Yes — did Run/Jog 133(19.9) 80 (23.3) 53(16.3) 56 (17.8) 47 (18.5) 30(30.3)
Type of activity—when leaving the home - Ride bike/scoot n(%)
No - did not Ride bike/scoot 388 (58.1) 187 (54.5) 201 (61.9) 06 171(54.3) 164 (64.6) 53(53.5) 03*
Yes — did Ride bike/scoot 280 (41.9) 156 (45.5) 124 (38.1) 144 (45.7) 90 (354) 46 (46.5)
Type of activity—when leaving the home -Play, Sports or Games n(%)
No - did not play sports or 612 (91.6) 308 (89.8) 304 (93.5) 08 296 (94.0) 230 (90.6) 86 (86.9) 06
games
Yes - did play sports or games 56 (8.4) 35(10.2) 21(6.5) 19 (33.9) 24 (9.5) 13(13.1)
Type of activity—when leaving the home - Other (e.g. travelling in car) n(%)
No - did not do‘other’ 636 (95.2) 330(96.2) 306 (94.2) 21 305(96.8) 238(93.7) 93(93.9) 18
Yes — did do ‘other’ 32(4.8) 13(3.8) 19(5.9) 10(3.2) 16 (6.3) 6(6.1)
" Non-significant due to Bonferroni correction
once a day. However, 30% reported that they had nor- vs (0=66.9); time spent normally—playing con-

mally stayed at home. Of the children who reported leav-
ing the home at least once a day, the majority of children
reported leaving between 31-60 min (54%). The most
frequently reported type of activities outside of the home
was walking (77%) and riding a bike/scooter (41.9%), and
the most frequent reported places for children to go was
the street (33.7%) and park (34.5%).

During COVID-19 lockdown: Sex and ethnicity behaviour
differences during the COVID-19 lockdown

Univariate sex and ethnicity differences are reported in
Table 3. Differences between boys and girls were found
for sleep duration (>11 h: Girls =28.3% > Boys =20.4%);
time spent normally playing console video games
(>3 h: Boys=41.5%>Girls=17.3%); using mobile
phones (>3 h: Girls=13.9%>Boys=7.0); and usu-
ally walking (type of activity) when outside of the home
(Girls=81.2%>Boys=72.9%). Significant differences
between ethnic groups were found for being sufficiently
active (WB=34.1% vs PH=22.8% vs O=22.8%), still
attending school (WB=14% vs. P=6% and O=10.7%);
sleep duration (9-11 h: WB=80.2% vs PH=59.1%

sole video games (>3 h:WB=37.8% vs PH=24.% vs
0=24.1%), using mobile phones (>3 h: WB=14.4% vs
PH=8.8% vs O=4.3%), meeting ST-guidelines (<2 h
WB=6.4% vs PH=12.7% vs 12.6%); frequency of leav-
ing the home (stayed at home: PH=239.5% vs O=32.9%
vs WB=17.9%); duration of time leaving the home
(>60 min: WB=38.5% vs PH=22.1% vs O=29.6%);
places children usually went outside of the home (Park:
PH and O=41.5% vs WB=26.8%, Greenspace/nature:
WB=21.6% vs PH=2.4% vs O=7.2%); and usually
walking when outside of the home (WB=82.9% vs
PH=70.5% vs O=74.8%).

During COVID-19 lockdown: Factors associated

with children being sufficiently active during COVID-19
lockdown

Univariate factors between children’s self-reported PA
and predictor variables (Table 4) were age, ethnicity,
duration of playing video games on a console, normal
daily frequency of leaving the home, normal daily dura-
tion of leaving the home, the place children usually went
to outside of the home, and if they took part in running/
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Table 4 Univariate analysis of difference between children sufficiently physically active (>60 min usually a day) with demographics,
and independent variables during COVID-19 UK restrictions

Sufficiently physically active p
Yes n=259 (27.4%) No n=687 (72.6%)
Age, m (SD) 103 (1.1) 106 (1.1) .01
Gender, n (%)
Male 145 (29.8) 341(70.2) 08
Female 114 (24.8) 246 (75.2)
Ethnicity, n (%)
White British 131 (34.1) 253 (65.9) .00
Pakistani Heritage 95 (22.8) 322(77.2)
Other ethnicities 33(22.8) 112(77.2)
Index of Multiple Deprivation, n (%)
Most deprived nationally 81(22.9) 273 (77.1) 02*%
2nd most deprived nationally 43 (30.7) 97 (69.3)
3rd most deprived nationally 40 (24.2) 125 (75.8)
4th <most deprived nationally 95 (33.1) 192 (66.9)
Attending School, n (%)
Yes 34 (35.8) 61 (64.21) .05
No 225 (26.4) 626 (73.7)
Meeting Sleep guidelines—self reported, n (%)
Not meeting—Iless than 9 h 16 (25.4) 47 (74.6) 01
Yes- meeting guidelines—9-11h 193 (30.4) 443 (69.7)
Sleep more than 11 h 45 (20.1) 170 (80.9)
Watching Television (not time playing video games), n (%)
<1h 112 (28.6) 219(71.4) 04%**
1-3h 111(29.3) 268 (70.7)
3h< 30(19.1) 127 (80.9)
Video games on a games console, n (%)
<1h 109 (30.0) 155 (70.0) .00
1-3h 95 (32.4) 198 (67.6)
3h< 53(19.) 225(80.9)
Computers/tablets use for social activity, n (%)
<1h 189 (28.9) 466 (71.2) 12
1-3h 49 (27.8) 127 (72.2)
3h< 18(28.7) 79 (81.4)
Mobile phone use (not playing games), n (%)
<1h 199 (28.2) 506 (71.8) 14
1-3h 36 (29.3) 87(13.0)
3h< 18 (19.0) 77 (11.5)
School Work (books, computers), n (%)
<Th 69 (25.3) 204 (74.7) 10
1-3h 90 (25.0) 270 (75.0)
3h< 100 (32.3) 210(67.7)
Screen time—Meeting Guidelines <2 Hours
Not Meeting 72 (10.6) 607 (89.4) 38
Meeting 232 (8.7) 232 (91.3)
Frequency of leaving home (including garden/yard) a day, n (%)
Stayed at home 46 (16.6) 232 (83.5) .00
Once a day 149 (29.4) 358 (70.6)
More than once a day 62 (40.3) 92 (59.7)
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Table 4 (continued)
Sufficiently physically active p
Yes n=259 (27.4%) No n=687 (72.6%)
Duration of time away from home (including garden/yard) a day, n(%)
<30 min 9(9.0) 91(91.0) .00
31-60 min 91 (25.4) 268 (74.7)
60 min < 111 (53.9) 95 (46.1)
Destination of activity—when leaving the home n(%)
Street 66 (29.9) 155 (70.1) .00
Shops 6(9.4) 58(90.6)
Park 77 (34.2) 148 (65.8)
Greenspace/nature (e.g. woods, local fields) 34 (42.5) 46 (57.5)
Other neighbourhood areas 27 (42.2) 37 (57.8)
Type of activity—when leaving the home—Walk n(%)
No - did not walk 47 (30.5) 107 (69.5) .70
Yes — did walk 165 (32.2) 348 (67.8)
Type of activity—when leaving the home - Run/Jog n(%)
No - did not Run/Jog 155 (29.0) 379 (70.1) .00
Yes — did Run/Jog 57 (42.9) 76 (57.1)
Type of activity—when leaving the home - Ride bike/scoot n(%)
No - did not Ride bike/scoot 99 (25.8) 288 (74.4) .00
Yes - did Ride bike/scoot 113 (404) 167 (59.6)
Type of activity—when leaving the home -Play, Sports or Games (e.g. playing n(%)
No — did not play sports or games 186 (30.4) 425 (69.6) .01
Yes — did play sports or games 26 (46.4) 30 (53.6)
Type of activity—when leaving the home - Other things (e.g. travel in car) n(%)
No 205(323) 430 (67.7) .01
Yes 7(21.9) 25(78.1)

* corrected p-value =.006, non-significant
** corrected p-value =.008, non-significant
*#* corrected p-value =.008, non-significant

jogging, riding a bike/scooter, and playing sports and
games.

For the multivariable analysis, summaries of logistic
regression models (1, 2, 3, 4) are reported in Table 5 (a
full results table is found in Additional file 1: Appen-
dix 1 - supplementary material). In model 1, vari-
ables that decreased the odds of being sufficiently
active were age (years) (Odds ratio, OR=0.82, 95%CI
0.72-0.94), and ethnicity (reference: WB); PH children
(OR 0.64, 95%CI 0.44-0.92), Other (OR=0.57, 95%CI
0.35-0.90). In model 2 (which included sedentary
behaviours), being a girl (OR =0.63, 95%CI 0.45-0.88)
and playing on video games>3 h a day (OR=0.43,
95%CI 0.28-0.67) significantly decreased the odds of
being sufficiently active, in addition to age and ethnic-
ity. In model 3 (which included daily frequency of leav-
ing the home), age, being a girl, being from another
ethnic group and playing video games (>3 h a day)
still decreased the odds of being sufficiently active;

however, being of PH no longer did. Leaving the home
at least once a day significantly increased the odds
(OR=1.57 95%CI(1.04-2.36)), with the odds increas-
ing further for children who reported leaving the home
more than once a day (OR=2.73, 95%CI 1.66—4.48).
In model 4, (which included duration, place and type
of activity), age and playing videos for >3 h/day sig-
nificantly decreased the odds, but leaving the home for
31-60 min significantly increased the odds (OR=2.21,
95%CI 1.01-4.8), and the odds increased further for
children reporting leaving the home for>60 min
(OR=7.9, 95%CI 3.5-18.0). Children reporting that
the place they usually went too was the shop which
reduced the odds of children being sufficiently active
(OR=0.36, 95%CI 0.13-0.98). Odds were increased
for children reporting that usually took part in run-
ning/jogging (OR=2.13, 95%CI 1.30-3.47), riding a
bike/scooter (OR=1.52, 95%CI 1.01-2.31), and play-
ing sports and games (OR =2.13, 95%CI 3.4-2.70).



Page 11 of 19

(2021) 18:117

Bingham et al. Int J Behav Nutr Phys Act

S0 (89'L-1€0) €0 150 (CSL-€¥0) 180 €€0 (LEL-6£0) €L0 >y
880 (68'1-850) Y0l 890 (6£1-690) LIl 060  (99'1-¥90) €0l ye-tL
(9ousiagRy) Y | >
asn auoyd 3jiqon
S¥0 (98€-2L0) 91 ¥90  (L£0-L¥0) 980 9¥0 (S¥'1-¥¥0) €70 >ye
SC0 (€E€T-180) velL /0 (E91-1L0) 80'L 190 (89'L-¥/0) Lt ye-t
(@ua194e4) Y | >
AMADE [B1DOS J0) 9sn s)3|qe)/siaIndwo)
700 (060-0£0) 7S50 000 (0£°0-6C0) S¥0 000 (/90-8C70) €70 >y
S60 (LS'1-850) ¥60 £L90 (€€1-€90) 60 790 (C€1-€90) 160 ye-tL
(dus43Y) Y | >
9Josuod saweb e uo saweb osapIp
LE0 (E€L-LT0) v/0 10 (ECL-E¥0) 690 120 (6L'L-9%0) /0 >y
870 (6£'1-9£0) LIl S90  (€S1=LL0) 80°L 080 (9¥'1-SL0) Yo'l ye-L
[CRIVEIETEN) RV
uoisiAd|a] buiydzep
V0 (0£°€-550) &l v/0  (ELL-C¥0) 880 ¢/0 (181-t¥0) /80 >yl
670 (££€-690) 651 €¥0  (SST-£90) L€l 0¥0  (PST-690) [4! (Y L1-6) bunsaw -sax
(9dusia4ey) bunosw 10N
sauldpinb das|s bunasy
9€0 (L¥T-TL0) €cl /S0 (96'1-690) olU'L 620 (8L'C-6/0) €l Lo (€CT-680) Lyl ON
(9dua13J9Y) SSA—|o0oYdS Buipuany
€20 (l¥r'-180) oL €90 (SL1-L20) 'L 090  (SL'1-TL0) et /10 (00C-680) €el panLdap 10U > Yy
850 (£51-S¥°0) 80 €70 (ECL-1S0) 80 L€0  (9C1-8¥0) 8/0 160 (¢51-790) 1610 paaudap 1sous pig
970 (¥SC-8£0) 7L L0 (86'1-9£°0) L 8C0 (80C-180) 0€l 600 (8CT—¥60) oL panldap 1sow pug
(9dua19j9Y) panuda 1SON
uoneaudaq ajdnnp jo xapuj
€00 ¥60-C0) 870 700 (060-1€0) €50 100 (€80-0£0) 050 TO0'0 (060-S€0) LS50 1PYI0
LSO (8¥'1-910) 80 ¥L0  (@l'L=/¥0) 7/0 €00  (S60-L¥0) 790 200 (C60-¥¥0) 790 abelaH luessiyed
(dua134eY) ysiug SHYM—~AIPIUYI3
0o (£1'1-050) 90 100 (980-¥¥0) 190 100 (880-S+0) €90 S0 80'L-090 180 olewls
(90Ua1943Y) 3B -X9S
¥0'0 (660-/90) 180 T0'0 (/60-Cl0) €80 TO'0 (/60-CL0) €80 000 (¥60-C/0) 80 (s1eak) aby
d  1D%S6 4o d 1D %S6 4o d 1D %56 40 d  (ID%S6) 40

(z09=u) ¥ |]2pon

(898=u) € |I9poN

(5£8=Uu) Z|13poN

(9v6=u) L I3poN

(0z0T dunf-|udy) suonowIsaI NN 6 1-AINOD

BuLnp (Aep e Ajjensn uiu 09 <) aAIe Ajjed1sAyd Ajpusipyns buisq builodsi-}|9s UsIp|Iyd Yim ‘(JUSWUOIIAUS SOy 94l BUIABS| USYM USIP[IYD JO UOIIRUIISSP JO 92e(d pue AJAlDe
40 9dA1 ‘uoneinp ‘Aousnbaiy ‘@duepusne |00YDS ‘SINOIARYSQ A1B31USPS pue uoieinp das|s pariodal-}|as Diydeibouwsp) s1010.) JO SisAjeur UOISSaIbai D13SIBO| d|qeleAll NN § dlqeL



Page 12 of 19

(2021) 18:117

Bingham et al. Int J Behav Nutr Phys Act

SIA
(92ua13)31) ON
-1002s/1q

ap1y ‘awoy ayy buiaes|

00 (lET-L0L) 43! uaym—~yianoe jo adAy
SOA
(2dua1321) ON
- bor
Juny ‘awoy ayy buiaes|
000 (/¥'€-0¢L) eLe uaym—~AyAnoe jo adA
SOA
(92U313421) ON
—j|eM ‘dwoy 3y bulaes)
650 (88'1-0£0) SlLL uaym—~AyAnde jo adA
seale
8,0 (S8'L-E€Vh) 060 pooyinoqybiau Y0
60 (88'L-6¥0) 160 ainjeu/adedsusain
70 (LL1-890) 60'L led
¥0'0 (860-€1°0) 9¢’0 sdoys
[CRIEIETEY REETIS
¢dwoy ay) buiaea| usaym—AyiAnde Jo uoneunsag
000 (08L-5¢) 671 > Ul 09
¥0'0 (8¥-L01) Lce ulw 09-1¢
(2oUR1242Y) UIW O >
awoy wouiy keme uoneing
S/0 (€£'1-£90) 80'L 000 (8¥¥—991) €LC Kep e 35U0 uey) IO
(¥ I9POW
€00 (9€T-vO'L) /5L —3DUdI3JRY) Aep e 35UQ
(30U31242Y) SWOH 18 PaAeRIS
awoy buiaes| jo Louanbaig
160 (E£'1-190) 0L 6£0 ((18'1-6L0) oct >ye
750 (1¥'1-150) G680 950 (C€1-650) 680 ye-tL
(3du19pY) Y | >
3410/ [00YdS
d  1D%Ss6 o d 13 %S6 40

(z09=u) ¥ I3poN

(898=u) € |ISpoN

(S£8=u) T |13pON (9v6=u) L |ISpON

(panunuod) g ajqey



Page 13 of 19

(2021) 18:117

Bingham et al. Int J Behav Nutr Phys Act

(4p)
0000=0"(7£)98'901 0000 =d (c7)58'8L 1000 =d(07) ¥£'€9 0000=d'(@) £l'ze  =senbs-1yd> oley-pooyyI]
8S/1°0 LL00 7900 6200 alenbs-1 opnasq
£66£901¢- 88€6E L /Y- Y- £E0T6ES- pooyijy1| 607
SL0 (STL-900) 7698%/90 670 (S8SL-¥10) Y97 600 (£8%7-8L0) 67 800 (¥951-980) 19°€ 1URISUOD
(SoA
9dU3Iajal) ON—IYI0
‘awoy ay3 buinea|
€60 (0£T¥€0) 96'0 usym—Ayande jo adAy
SOA
[CRIVEEIETEY))
ON—Sawen Jo spods
‘Keld ‘awoy ayy buines)
€00 (LEv-LL) (4 uaym—A~Ayanoe jo adAy
d 1D %56 40 d 1D %S6 40 d 1D %S6 40 d  (ID%S6) 40

(zo9=u) ¥ |IspoN

(898=u) € |SpoN

(s£8=u) Z ISpON

(9r6=u) L |SpON

(panuNUOd) § 3jqey



Bingham et al. Int J Behav Nutr Phys Act (2021) 18:117

Changes in children being sufficiently physically active
before and during the COVID-19 lockdown

The sub-sample’s pre-COVID-19 PA (sub-sample,
n=643) was PAQ-C score 3.2 (SD=0.77), with 69.4%
(n=440) found to be sufficiently active. During COVID-
19 the proportion of children being sufficiently active
reduced to 28.7% (n=183). The magnitude of change
was statistically significant (see Table 6), with 47.5%
of children changing from being sufficiently active
before COVID-19 to not being sufficiently active dur-
ing COVID-19. A small number of children who were
not sufficiently active pre-COVID did report being suf-
ficiently active during COVID-19 (7.0%, n=44), lead-
ing to a 40.5% reduction. A logistic regression model
(Table 7) predicted that the age difference between the
two measurement periods, ethnicity and sex did not sig-
nificantly increase or decrease the odds of children nega-
tively changing from being sufficiently active from before
COVID-19 to during COVID-19.

Discussion

The purpose of this study was to investigate the levels,
factors associated and change of children’s self-reported
PA during the first COVID-19 in England. Results show
levels of children reporting being sufficiently active has
drastically reduced from before COVID-19. Factors asso-
ciated with meeting guidelines during the first COVID-
19 lockdown were child’s age, ethnicity (Pakistani
Heritage and Other ethnic minorities [-]), sex (girls),
self-reported video game usage (>3 h a day[-]), and the
frequency (>1 a day[+]), duration (>31 min[+]), type of
activity (run/jog, ride bike/scooter, play, sports or games
[+]) and place visited when leaving the home environ-
ment (shops [-]).

Only a quarter of children reported being sufficiently
active enough to benefit their health during the first
COVID-19 lockdown, and this reduced greatly from
before COVID-19, independently of increased age. These
findings are similar to other studies [19, 21, 38] and are
unsurprising when considering the sharp change in the
systems in which children’s PA would usually occur (i.e.
school, sport clubs, parks, playgrounds, active travel).
Daily PA outside of the home environment was allowed
and has been consistently allowed by the UK-government
during the first lockdown and throughout the pandemic,
but not actively promoted [38, 39]. This is unsurprising
due to the priority being to reduce mixing of individual
households. As the BiB COVID-19 study [26] progresses
further studies will be able to report on changes in PA
during the pandemic and during differing restriction cir-
cumstances. It is likely, given the ongoing restrictions,
that PA levels will remain lower than pre-pandemic. The
short- and long-term health implications for reduced
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PA for a sustained period of time during childhood is
unknown and this is something which the cohort study
aims to investigate. Early life is particularly important for
habit formation and has been shown that PA tracks from
across the life course of young people [40—42] so there is
a possibility of long term health implications associated
with reduced PA across the lifespan, triggered by reduced
PA during the COVID-19 pandemic. This is something
that requires careful monitoring and preventative inter-
ventions to reduce the likelihood of ongoing low PA
levels.

Previous non-pandemic research has shown an asso-
ciation between children’s PA levels and time spent
outdoors, [43, 44] with the current study’s findings high-
light how important time away from the home envi-
ronment was for being active. Worryingly, 29.7% of
children reported that they didn’t leave the home on a
usual day during lockdown and this was strongly associ-
ated with not being sufficiently active (OR=1.6 once a
day, OR=2.7>once a day). For those who did leave the
home, just under half of children (46%) did so for longer
than 60 min and leaving the home environment for this
amount of time was found to be important for children
being sufficiently active (i.e. MVPA-60 min guidelines,
OR=7.9). The government guidance during the first and
all subsequent lockdowns (November 2020, January—
currently 2021) has been to minimise the time spent
outside of the home, and there has been a common mis-
conception that exercising away from the home should
be for no longer than one hour [45]. This study illustrates
the importance of extending the amount of time away
from the home for children to be physically active, and if
this can be done safely, should be promoted.

The places children most frequently reported going to
were, the streets, and parks, and the most frequent activi-
ties reported were walking and riding a bike/scooter.
The results showed that children who reported going to
the shops had reduced odds of being sufficiently active,
therefore illustrating that getting out of the home envi-
ronment to places which are conducive to being active
(e.g. streets, parks, greenspaces) should be encouraged,
whilst adhering to current COVID-19 guidelines and
taking always necessary precautions (e.g. staying 2 m
apart). Furthermore, as would be expected, children who
reported engaging in more vigorous PA such as riding a
bike/scooter and playing sports and games were more
likely to be sufficiently active than those who reported
just walking; suggesting that campaigns should focus on
the promotion of these more vigorous types of activi-
ties, but also acknowledge that any PA is worthwhile and
should be promoted.

There were large differences in whether children
reported leaving the home and for how long between
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Table 6 McNemar test for significance of changes in reported physical activity before COVID-19 and during COVID-19

Baseline Follow-Up McNemar test statistic

Sufficiently active Not sufficiently active X? df P
Sufficiently active 139 (21.8%) 301 (47.5%) 1915 1 0.00*
Not sufficiently active 44 (7%) 150 (23.7%)

Table 7 Factors for change in children being sufficiently
physically active measured by self-report before and during
COVID-19

negative change vs. no change/
positive change

n=634

OR (95%Cl) p
Age difference (months) 1.0 (0.99-14) 0.09
Sex- Male (Reference)
Female 0.9 (0.65-1.2) 0.50
Ethnicity—White British (Reference)
Pakistani Heritage 1.2 (0.80-1.80) 0.36
Other ethnicities 1.2 (0.77-2.02) 037
Index of Multiple Deprivation—most deprived
2nd most deprived nationally 0.7 (043-1.11) 0.14
3rd most deprived nationally 1.1 (0.66-167) 0.69
4th <most deprived nationally 0.8 (0.51-1.24) 044
Constant 1.1 (0.77-2.02) 083
Log likelihood -425.77
Pseudo r-square 0.027

Likelihood-Ratio chi-square (df) 23.43 (7),p=0.0014

ethnic groups. PH and O children left the home signifi-
cantly less often than their WB peers and for shorter
periods. When frequency of leaving the home was
controlled for, ethnic PA differences no longer existed
between WB and PH children, therefore highlighting
an inequality in a key factor for why children were suf-
ficiently active during COVID-19 lockdown (i.e. more
PH children stayed at home than WB, therefore were
less active). Because of the importance of leaving the
home environment to be sufficiently active during
COVID-19 lockdown, it is important for policy, strat-
egy and practice to consider why some children were
leaving the home environment and why others were
not, particularly between different ethnic groups. The
current study did not directly ask children to report
why they had not left their home so this could not be
examined. It may have been that those who did not
leave the home environment were living in areas less
conducive for PA. The following environmental deter-
minants of children and adolescents PA have previ-
ously been identified: walkability, availability/access/

proximity to recreational facilities, environment aes-
thetics, negative street characteristics [46]. All such
determinants were not explored in the current study
and should be considered in future research to possibly
explore the ethnic differences found.

A further influence upon whether children were leaving
the home in the current study may have been worries and
stress experienced by families during lockdown. Moth-
ers of the children from the sample of this study, who
mostly live in areas of high deprivation reported numer-
ous difficulties during the spring 2020 lockdown with
many insecurities (financial, employment, housing, clini-
cal symptoms of anxiety and depression) and high levels
of anxiety about becoming ill or dying from COVID-19
[47] furthermore, COVID-19 has disproportionately
impacted ethnic minority groups such as Pakistani, South
Asian, and Black ethnicities more than White British,
with greater ill health and death reported [47]. Anxiety
and fear of ill health and death could be greater within
PH and O groups leading to them not wanting to leave
the home environment. Negative mainstream media
reporting on ethnic minorities violating lockdown pro-
tocols and government guidelines, and fear of getting
labelled when outside of home could have been another
reason for ethnic minority children not leaving home
during lockdown. More research using qualitative and
anthropological methodologies are required to begin to
understand this complex phenomenon, because there is a
risk of the exacerbation of PA inequalities between ethnic
groups, which were well established pre-COVID-19 [4,
16, 23, 48].

The guidance to stay at home during lockdown peri-
ods and anxieties surrounding leaving the home, and the
association between leaving the house and physical activ-
ity, has created a demand for home-based PA interven-
tions for children, with numerous options being made
available [49, 50]. Previous research on the determinants
of children’s home PA are unclear with inconsistent find-
ings [51]. These programmes which have been devel-
oped rapidly may not be evidence based or grounded in
behaviour change theory. Moreover, there is a dearth of
literature regarding the feasibility, acceptability, efficacy
and effectiveness of such home-based PA programmes/
interventions [52]. Home-based PA will likely remain in
demand for the foreseeable future as part of the gradual
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reopening of society, and the changing of the home envi-
ronment from one promoting mainly sedentary time
activities to more physically active activities [51] is a
topic of priority to further understand how best is it for
children to be active within their home environments.

A concern of the COVID-19 lockdown(s) has been
a possible increase of sedentary (particularly screen
behaviours) and disturbances of sleep [18, 53-55]. Find-
ings from this study showed that the majority of chil-
dren reported meeting sleep guidelines (9—11 h a day),
engaged in more than one hour a day of TV viewing,
playing video games on a console, and doing school
work; but also only a small proportion of children
(10.1%) reported in meeting ST-guidelines recommen-
dations. Data from Canadian young people also found
similar low levels of ST compliance during the first
COVID-19 lockdown (11.3%) [19]. But the current study
has most likely underestimated the amount of ST, due
to the use of a screen for school work (school work item
queried any school work, whether using a screen or not)
not being factored in the estimate. The high non-com-
pliance of ST recommendations is higher compared to
a UK sample of young people pre-COVID (23.1%) [56],
which is unsurprising for children restricted to the home
environment for much of their time. Of all of the seden-
tary ST behaviours, playing a video game on a console
for>3 h decreased the odds (OR=0.43-0.52) of chil-
dren being sufficiently active. However, it must be noted
that significantly more boys reported playing video
games for more than 3 h a day than girls, and this may
explain why there was not a found difference between
the sexes, which is usually commonly found in physical
activity data. These findings suggests that alongside pro-
motion of leaving the home to support PA during and
following the pandemic, reducing the use of sedentary
ST, in particular video game usage (especially for boys)
also needs addressing by public health campaigns. The
ethnic and sex differences of sleep and sedentary behav-
iours (video games, mobile usage, school work) found in
this study should be further explored with different out-
comes such as educational, emotional and mental health
which all have been associated previously with sleep and
sedentary behaviours [57].

The limitations of this study include use of two dif-
ferent child self-reported PA questionnaires (for pre
and during COVID) with one questionnaire (amended-
YAP) not being formally validated. The BiB study had
previously used the validated PAQ-C questionnaire due
to availability of children’s questionnaires for previous
cohort data collection [25], before the YAP had been
published. In the current study, the PAQ-C was decided
by authors not to be suitable for use during lockdown
with the majority of children not attending school and
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being restricted to their homes. Irrespective of the ques-
tionnaires used, an obvious limitation of this study is the
use of children’s self-reported behaviour and recall. A
further limitation is that causality of the variables associ-
ated with PA-guidelines cannot be implied, and neither
can the direction of association, this is due to the cross-
sectional nature of data presented. However, the circum-
stances of COVID-19 and the ability to rapidly survey
and receive data from 979 children and continue to fol-
low and collect further data in the future, is a strength of
this city-wide cohort study. The ongoing study is provid-
ing insights into the lives of children and families during
an ongoing pandemic and provide scientific insight for
policy makers to make evidence informed decisions and
guidance [26, 58].

Conclusion

The findings of this study are important for practition-
ers, policy and decision makers to consider in order to
begin to understand the impact and consequences that
the drastic but required COVID-19 measures (i.e. lock-
down) has had upon children’s PA which is a key and vital
behaviour for health and development. Key associations
have been identified between self-reported PA and the
frequency and length of time children went outside of
the home. COVID-19 guidelines should factor that many
children will not be sufficiently active just in the home
environment. Leaving the home for physical activity/
exercise for a minimum of 60 min, and preferably longer
each day safely (staying in household bubbles, social dis-
tancing, wearing face coverings where necessary) should
be actively prioritised and promoted through campaigns
and initiatives. Findings should be considered now dur-
ing the ongoing COVID-19 crisis to support children’s
PA and short-term health and wellbeing; and, once
COVID-19 is under control. Policies and interventions
to facilitate ‘recovery’ after COVID-19 will be required to
prevent potential long-term health problems associated
with low levels of PA during the pandemic.
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