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Abstract

Purpose The United Kingdom (UK) government imposed its first national lockdown in response to COVID-19 on the 23rd
of March 2020. Physical activity and sedentary behaviour levels are likely to have changed during this period.

Methods An online survey was completed by n =266 adults living within the UK. Differences in day-to-day and recreational
physical activity (at moderate and vigorous intensities), travel via foot/cycle, and sedentary behaviour were compared before
and during the initial COVID-19 lockdown.

Results The median level of total weekly physical activity significantly reduced (— 15%, p <0.001) and daily sedentary time
significantly increased (+33%, p <0.001). The former was caused by a significant reduction in weekly day-to-day physical
activity at moderate intensities (p <0.001), recreational activities at vigorous (p =0.016) and moderate (p =0.030) intensi-
ties, and travel by foot/cycle (p =0.031). Sub-group analyses revealed that some populations became disproportionally more
physically inactive and/or sedentary than others, such as those that were: living in a city (versus village), single (versus a
relationship), an athlete (versus non-athlete), or earning an average household income < £25,000 (versus > £25,000).
Conclusions Now that the UK is transitioning to a state of normal living, strategies that can help individuals gradually return
to physical activities, in accordance with the 2020 WHO guidelines, are of paramount importance to reducing risks to health
associated with physical inactivity and sedentary behaviour.
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Introduction

The World Health Organization (WHO) declared the novel
coronavirus (COVID-19) as a Global Health Emergency
[1]. Global government strategies to control the spread
of COVID-19 included limiting social interaction using
enforced national lockdowns. In the United Kingdom (UK)
on March 23rd 2020, the government enforced a national
lockdown during which people could leave their household
for essential reasons only, such as the collection of food,
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medicine, and outdoor exercise once per day [2]. The lock-
down has a clear rationale behind reducing exposure to and
transmission of COVID-19 [3], however, this may have also
substantially disrupted individuals' daily routines, including
physical activity and sedentary behaviour levels, which are
known to impact long-term health [4-6].

The recently updated World Health Organization 2020
Guidelines on Physical Activity and Sedentary Behaviour
[7] recommends that adults should partake in 150-300 min
of moderate-intensity or 75—150 min of vigorous-intensity
physical activity (or some combination of both) whilst
reducing sedentary behaviour. There is an overwhelming
evidence-base in support of physical activity for improv-
ing health-related outcomes such as for reducing the risk of
all-cause mortality [8] and major non-communicable dis-
eases including several cancers [9], cardiovascular disease
[10], type 2 diabetes [11], dementia, and Alzheimer’s [12].
In addition, physical activity is recommended for reducing
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the impact of mental health disorders such as anxiety and
depression [13-15]. Evidence also suggests that reducing
levels of sedentary behaviour can bring independent health
benefits [16]. Importantly, adults meeting physical activ-
ity guidelines have been shown to be at a decreased risk
of COVID-19 infection, severe illness, and related death
[17]. Despite the benefits of a physically active lifestyle, the
opportunity to be active during the UK’s first COVID-19
lockdown was severely limited. Leisure centres and gyms,
among other recreational activity facilities were required to
close throughout the lockdown, and individuals were limited
to exercise outdoors once a day (alone or with members of
their household) [2]. Furthermore, the requirement to work
from home where possible is likely to increase sedentary
behaviours such as sitting, bed rest, and lounging. Public
Health England [18] and the WHO [19] encouraged people
to remain physically active during the pandemic, however,
it is unclear whether this occurred during the first UK lock-
down in response to COVID-19.

The present study, therefore, aimed to quantify changes
in day-to-day living and recreational physical activity, travel
via foot/cycle, and sedentary behaviour levels before and
during the first UK lockdown (enforced on 23rd March
2020). It was hypothesized that during lockdown compared
to before, total physical activity levels would significantly
reduce, and sedentary behaviour levels would significantly
increase.

Materials and methods
Participants

Four preliminary questions via an online survey confirmed
that participants met the following eligibility criteria:
(1) > 18 years of age, (2) current resident of the UK, (3) fol-
lowing the government lockdown rules, and (4) no recent
changes in health status that could influence physical activity
levels. All participants must have provided informed con-
sent was provided by all participants via the online question-
naire. The survey was completed by 266 participants that
met all eligibility criteria. Ethical approval was granted by
the Anglia Ruskin University Ethics Panel (approval code:
SES_STAFF_19-10).

Online survey

Online Surveys (https://www.onlinesurveys.ac.uk/) was used
for the creation and dissemination of the questionnaire. Par-
ticipant demographics (e.g., sex, age, living location) were
initially collected. Thereafter, physical activity levels (fre-
quency and duration) during day-to-day living (e.g., work
or household-related labor), recreational exercise, and travel
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via foot/cycle alongside daily sedentary behaviour dura-
tion were collected using a modified version of the WHO
Global Physical Activity Questionnaire (GPAQ) Version
2 [20]. Physical activity questions were asked in relation
to two intensity domains as defined by the WHO GPAQ:
(1) moderate (moderate physical effort that causes small
increases in breathing and heart rate for > 10-min), and (2)
vigorous (hard physical effort that causes a large increase
in breathing or heart rate for > 10-min). The GPAQ has
been demonstrated to have fair-to-moderate validity when
self-administered and moderate reliability compared to an
interviewer-administered version [21].

To allow pre-lockdown versus during-lockdown analysis,
physical activity and sedentary behaviour questions were
asked twice in the following order: (1) participants were
asked to recall their general activity levels in the 8-week
prior to the lockdown, and (2) participants were asked to
recall their current general activity levels during the lock-
down. To reduce the impact of recall bias, especially for
numerical data (e.g., duration of sedentary behaviour), the
survey was disseminated as soon as possible following the
UK lockdown; publicly available from the 10th of April
and closed on the 26th of April 2020 (lockdown: 23rd of
March 2020). Within the first few days of survey dissemi-
nation (10-13th April), 75% of responses were submitted,
and by the 17th of April 94% of responses were submitted.
To improve readability, information regarding the types of
activity in each exercise domain/context was provided along-
side the format in which the participant should respond.
The survey was initially disseminated using social media
platforms (e.g., Facebook) and emails followed by snow-
ball sampling (e.g., participants sharing the survey link with
others that expressed interest).

Data processing

Data were exported to the Statistical Package for Social
Sciences (SPSS, Version 26, Chicago, IL). Outliers were
removed from physical activity and sedentary behaviour
metrics; defined as any data point that was >300% of the
upper or lower interquartile range for a given measurement
at the cohort level (1.3% [n=41] of data points were classi-
fied outliers). For all physical activity data, participants had
to initially confirm that they did/did not exercise in a particu-
lar context (e.g., “did you do any vigorous-intensity sport,
fitness or recreational (leisure) activities...” [Yes/No]). If
participants selected ‘No’, a null result (valueless charac-
ter) was generated for the succeeding questions relating to
exercise frequency and duration for that activity due to the
questionnaire routing system used. To ensure that these data
were included in the analysis, they were manually inputted
(i.e., frequency =0 and duration =0 h). This avoided only
including participants that had completed some form of
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activity, which would have overestimated the cohort’s physi-
cal activity levels.

Physical activity frequency per week and duration per
session outcomes were multiplied to calculate weekly activ-
ity volume (activity volume = frequency [per week] X dura-
tion [h]). Additionally, metabolic equivalents (MET-h/week)
were calculated from moderate- and vigorous-intensity
activity data in accordance with the WHO GPAQ guide-
lines to estimate participant’s MET-h/week [20]. One MET
is defined as the average energy expenditure of an adult sit-
ting quietly; 3.5mlO,/kg/min (or 1 kcal/kg/h) [22]. The 2008
Physical Activity Guidelines for Americans define physical
activities at moderate intensities as 3.0-5.9 METs and vig-
orous intensities as >6 METs [23]. The WHO GPAQ data
processing guidelines are similar, however, are limited to
using fixed MET values as opposed to a range, therefore, in
accordance with the guidelines, moderate-intensity activ-
ity (including travel via foot/cycle) and vigorous-inten-
sity activity are defined as 4 METs and 8 METs, respec-
tively [20]. Therefore, for example, recreational physical
activity MET-h/week = (moderate intensity activity vol-
ume X 4) 4 (vigorous-intensity activity volume X 8). MET-h/
week was calculated for day-to-day physical activity, travel
via foot/cycle, and recreational physical activity indepen-
dently. The sum of all activity METSs was used to estimate
total MET-h/week as an indicator of total weekly physical
activity levels.

Statistical analyses

All statistical analyses were conducted using SPSS. All out-
comes were assessed for normality via the Shapiro—Wilk
Test; none were found to be normally distributed. Physical
activity and sedentary behaviour levels for the entire cohort
before and during the lockdown were compared using the
Wilcoxon Signed Rank Test. Total physical activity levels
(MET-hours/week) and sedentary behaviour duration before
and during the lockdown were sub-analysed in the following
categories: biological sex (male; female), lockdown living
location (city; town; village), marital status (single; part-
nership/married), educational status (degree qualification
or above; no degree), lockdown average household annual
income (above £25,000; below £25,000) and athletic status
(athlete; non-athlete). Comparisons for the absolute change
in total physical activity and sedentary behaviour levels
between sub-groups were made using the Mann—Whitney U
Test (2 groups) or Kruskal-Wallis Test (>3 groups). For all
analyses, effect sizes (ES) were calculated using Hedge’s G
(0.2=small, 0.5 =medium, 0.8 =large, and 1.3 =very large)
[24]. Statistical significance was set at p < 0.05. All data are
reported as medians and interquartile ranges.

Results

Table 1 presents participant characteristics. Table 2 presents
physical activity levels for the cohort. Table 3 presents the
change in total physical activity levels (METs/week) within
and between sub-groups. Table 4 presents the change in sed-
entary behaviour duration for the cohort and also within and
between sub-groups.

Discussion
This study aimed to quantify changes in physical activ-

ity and sedentary behaviour levels before and during the
first UK COVID-19 lockdown imposed on the 23rd of

Table 1 Participant characteristics

Characteristic Frequency (n) Percentage
of sample
Age (years)
18-24 31 11.7
25-34 57 214
3444 40 15.0
45-54 74 27.8
55-64 45 16.9
>65 19 7.1
Sex
Male 68 25.7
Female 197 74.3
Marital status
Single and never married 88 35.6
Civil/domestic partnership or married 159 64.4
Athletic status
Non-athlete 167 63.3
Amateur athlete 97 36.7
Living location
City 65 254
Town 91 35.5
Village 100 39.1
UK area
England 256 96.2
Scotland 4 1.5
Wales 5 1.9
Northern Ireland 1 0.4
Educational status (highest qualification)
Degree or above 192 72.2
Below degree 74 27.8
Average household income
Below £25,000 53 20.1
Above £25,000 211 79.9
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Table 2 Physical activity levels
before and during lockdown

Parameter Before Lockdown During Lockdown n P ES
Vigorous intensity activity during day-to-day living

Frequency (days per week) 0.00 (2.00) 0.00 (1.00) 260 0930 <0.01
Duration (hours per session) 0.00 (0.25) 0.00 (0.17) 259 0.290 0.13
Volume (hours per week) 0.00 (0.50) 0.00 (0.33) 259 0.444 0.11
METs (per week) 0.00 (4.00) 0.00 (2.64) 259 0.455 0.11
Moderate intensity activity during day-to-day living

Frequency (days per week) 4.00 (5.25) 2.00 (5.00) 250 0.001 0.238
Duration (hours per session) 0.67 (1.50) 0.33 (1.00) 248 <0.001 0418
Volume (hours per week) 2.50 (7.00) 1.00 (4.69) 248 <0.001 0.348
METs (per week) 10.00 (28.00) 4.00 (18.76) 248 <0.001 0.348
Travel by foot/cycle

Frequency (days per week) 3.00 (6.00) 1.00 (5.00) 247 0.020 0.18
Duration (hours per session) 0.38 (1.00) 0.21 (0.90) 244 0.065 0.15
Volume (hours per week) 1.65 (4.69) 0.50 (3.50) 244 0.032 0.17
METs (per week) 6.67 (18.67) 2.00 (14.00) 244 0.031 0.17
Vigorous intensity recreational activity

Frequency (days per week) 2.00 (4.00) 2.00 (5.00) 240 0.849 0.01
Duration (hours per session) 0.75 (1.00) 0.33 (1.00) 240 <0.001 0.37%
Volume (hours per week) 1.50 (4.00) 1.00 (3.50) 240 0.016 0.16
METs (per week) 12.00 (32.00) 8.00 (28.00) 240 0.016 0.16
Moderate intensity recreational activity

Frequency (days per week) 1.00 (2.00) 0.00 (4.00) 242 0.010 0.18
Duration (hours per session) 0.17 (1.00) 0.00 (0.75) 242 0.123 0.09
Volume (hours per week) 0.21 (2.00) 0.00 (3.00) 242 0.030 0.17
METs (per week) 0.84 (8.00) 0.00 (12.00) 242 0.030 0.17
Total weekly physical activity

Total MET-hours/week 52.00 (69.20) 44.00 (56.30) 207 <0.001 0.28%

Data are presented as median (interquartile range). Data were analysed using the Wilcoxon Signed Rank
Test. Effect size thresholds are defined as: 0.2 (small [%]), 0.5 (medium [M]), 0.8 (large ], and 1.3 (very

large [VL])
MET metabolic equivalents

March 2020. To address the study’s hypotheses: (1) weekly
levels of total physical activity significantly reduced
(—=15%, p<0.001) and (2) daily sedentary behaviour time
significantly increased (+33%, p <0.001).

The requirement to remain at home unless for essential
reasons during the initial UK lockdown resulted in reduced
self-reported day-to-day and recreational physical activity,
travel via foot/cycle, and increased sedentary behaviour.
The lockdown restrictions and changing individual circum-
stances likely created barriers relating to the motivation
and opportunity to engage in physical activity. Reduced
opportunities to travel and the requirement to work from
home may have also contributed to the increase in sedentary
behaviour. It is apparent that reduced physical activity and
increased sedentary behaviour is a negative ‘side-effect’ that
occurred during the initial UK lockdown; this is a cause
for concern due to the health-related risks associated with
these behaviours [8—13]. Cross-sectional research during the
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COVID-19 pandemic has identified significant associations
between reduced physical activity levels and (independently)
sedentary behaviour on poorer physical and mental health
outcomes [25-27]. Because the first UK COVID-19 lock-
down was enforced at a national level these general negative
effects are likely to have been experienced by millions of
people. Our findings are supported by other related COVID-
19 research where data from periods of imposed national
lockdowns in the UK and other countries show increased
physical inactivity and sedentary time [25-28]. In residents
of France and Switzerland, during their respective COVID-
19 lockdowns, although vigorous-intensity physical activ-
ity decreased and sedentary behaviour increased, there
was a concomitant increase in moderate-intensity physical
activity participation [25]. This is contrary to the present
study where weekly moderate-intensity recreational activi-
ties were significantly reduced. Whilst this may potentially
reflect differences in restrictions and/or cultural responses
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Table 3 Total physical activity

‘ Group Before (MET-hrs/wk) During (MET-hrs/wk) P ES P ES

levels before and during

lockdown Biological sex
Male (n=49) 70.00 (84.28) 46.60 (63.24) 0.022 0395 0571 0.20°
Female (n=157) 48.00 (60.68) 42.00 (49.28) 0.003 0.258
Living area
City (n=57) 60.00 (75.74) 42.00 (49.34) <0.001 0.61M 0.056 0.53M
Town (n=64) 48.00 (61.42) 41.00 (51.60) 0.143 0.238 0.358
Village (n=281) 52.00 (72.42) 48.00 (72.58) 0.220 0.10 0.15
Athletic status
Non-athlete (n=129) 38.00 (48.33) 36.00 (44.02) 0.082 0.145 0.045 0275
Athlete (n="76) 79.42 (84.00) 62.30 (81.66) 0.001 0.408
Marital status
Single (n="70) 64.50 (86.21) 40.30 (55.93) <0.001 0.52M 0.003 0.43%
Partnered (n=125) 48.00 (66.20) 46.00 (62.02) 0.149 0.15
Education status
>Degree (n=147)  52.00 (63.20) 47.96 (64.00) 0.011 0235 0.119 0228
< Degree (n=60) 53.04 (81.75) 40.00 (54.80) 0.004 0.415
Avg household income
>£25,000 (n=167)  50.36 (57.84) 46.48 (56.21) 0.024 0.18 0.009 0.50M
<£25,000 (n=43) 65.00 (96.00) 36.00 (52.60) <0.001 0.65M

Data are presented as median (interquartile range). Data were analysed before and during the lockdown
within groups using the Wilcoxon Signed Rank Test. The change in physical activity levels was compared
between groups using the Mann—Whitney U Test (2 groups) or the Kruskal-Wallis Test (>3 groups). Liv-
ing area effect sizes (ES) were calculated based on the following comparisons: City vs. Village (ES=0.53),
City vs. Town (ES=0.35), and Village vs. Town (ES=0.15). Effect size thresholds are defined as: 0.2
(small [3]), 0.5 (medium [M)), 0.8 (large [*]), and 1.3 (very large Vo). Sub-category ‘Athlete’ only includes
those that were amateur and not professional due to the limited sample size of the latter group (n=2)

MET metabolic equivalents

to a lockdown, it may also be due to differences in statistical
analysis methods, as we employed non-parametric tests due
to our data not being normally distributed.

For all sub-group analyses conducted in the present
study, no population displayed an increase in overall physi-
cal activity (see Table 3) and some displayed non-significant
changes, such as individuals living in a town or village, non-
athletes, or those that were partnered. Sub-group analysis
identified that reductions in total physical activity levels
were significantly greater (independently) for those that were
single (compared to a relationship), identified as a competi-
tive athlete (compared to non-athlete), and with an aver-
age household income < £25,000 (compared to > £25,000).
Despite failing to reach statistical significance (p =0.056),
there was an interesting trend for the changes in physical
activity levels across living locations; effect sizes (ES) for
those living in cities, towns, and villages were 0.53, 0.35,
and 0.15, respectively, indicating that those living in urban-
ized places became disproportionally more physically inac-
tive during the lockdown. Sub-group analysis for changes
in sedentary time during lockdown also revealed that some
populations became significantly more sedentary than their
counterparts; namely, those that were single (compared to

in a relationship) and those that had an average household
income < £25,000 (compared to those with > £25,000). Peri-
ods of altered activity become particularly detrimental to
long-term health when physical activity participation and
sedentary time no longer meet WHO guidelines for opti-
mal health [7]. However, relative to objective measures of
physical activity and sedentary time (e.g., accelerometers),
participants have been previously shown to overestimate
physical activity and underestimate sedentary time when
completing the WHO GPAQ [29]. It is, therefore, difficult
to establish firm conclusions around the impact of lockdown
on adherence to WHO physical activity and sedentary beah-
viour guidelines.

As the UK government continues to remove public
health measures originally put in place to slow the spread
of COVID-19, returning to a physically active lifestyle is of
paramount importance to much of the population that was
negatively impacted by the lockdown restrictions. Official
guidelines from the WHO to engage in at least 150-300 min
of moderate intensity or 75—150 min of vigorous-intensity
physical activity (or some combination of both) per week,
plus strengthening activities at least twice a week, should
be used as the benchmark for leading a physically active
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Table 4 Sedentary behaviour

- Group Before (h/day) During (h/day) P ES P ES
levels before and during
lockdown All (n=255) 6.00 (5.00) 8.00 (5.50) <0.001  0.36° NA NA
Biological sex
Male (n=065) 7.00 (5.29) 8.00 (7.00) 0.010 0.245 0.234 0.15
Female (n=189) 6.00 (5.00) 7.00 (5.75) <0.001 0428
Living area
City (n=68) 6.00 (4.75) 9.00 (6.88) <0.001 0428 0.499 0.04
Town (n=284) 6.00 (4.11) 7.50 (5.00) <0.001 0328 0.15
Village (n=95) 5.00 (5.00) 7.00 (6.00) <0.001 0408 0.12
Athletic status
Non-athlete (n=161) 6.00 (4.25) 8.00 (5.00) <0.001  0.39% 0.639 0.04
Athlete (n=92) 6.00 (5.11) 7.75 (6.00) <0.001 0.345
Marital status
Single (n=286) 7.00 (4.69) 9.00 (5.06) <0.001 0.57M 0.002 0.375
Partnered (n=152) 6.00 (5.00) 6.00 (6.00) <0.001  0.26°
Education status
>Degree (n=183) 6.00 (5.00) 8.00 (6.00) <0.001 0328 0.079 0.12
<Degree (n=72) 5.00 (4.00) 6.00 (6.38) <0.001 0495
Avg household income
>£25,000 (n=200) 6.00 (5.00) 7.00 (6.00) <0.001 0285 0.002 0.485
<£25,000 (n=54) 6.00 (4.00) 10.00 (6.00) <0.001  0.65M

Data are presented as median (interquartile range). Data were analysed before and during the lockdown
within groups using the Wilcoxon Signed Rank Test. The change in physical activity levels were compared
between groups using the Mann—Whitney U Test (2 groups) or the Kruskal-Wallis Test (>3 groups). Liv-
ing area effect sizes (ES) were calculated based on the following comparisons: City vs. Village (ES=0.04),
City vs. Town (ES=0.15), and Village vs. Town (ES=0.12). Effect size thresholds are defined as: 0.2
(small [5]), 0.5 (medium [M]), 0.8 (large 1), and 1.3 (very large )] Sub-category ‘Athlete’ only includes
those that were amateur and not professional due to the limited sample size of the latter group (n=2)

life [7]. Importantly, the guidelines acknowledge that even
a few minutes of physical activity can incur positive health
benefits [7]. Small modifications to daily habits (e.g., car-
rying the groceries or using the stairs rather than the lift)
should, therefore, be encouraged to help people increase
activity levels in a practical and achievable manner [30].
This is particularly important as working from home has
now become more normalized and could create barriers in
returning to physical activities and reducing the sedentary
time that occurred during the lockdown, for example, in peo-
ple who were previously required to commute but whose
jobs can now be partially or completed conducted at home.

Health practitioners are recommended to consult and
employ a risk-stratification approach when overseeing a
patient or client’s return to physical activity after COVID-
19 infection/illness; readers are directed to Salman et al.
[30] for more information on this matter.

Strengths and limitations
The strengths of this study are that: (1) important cross-sec-

tional data were collected from a large sample of UK adults
during the initial COVID-19 lockdown, and (2) individuals
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with recent changes in health status (e.g., COVID-19 ill-
ness) that may have influenced physical activity or sedentary
behaviour were excluded from the analyses.

The main limitation of the present study was the retro-
spective collection of pre-lockdown data. To reduce the risk
of recall bias, simple questions and fast-tracking research
design, ethical approval, survey dissemination, and survey
closure were implemented. However, given the fast-evolving
nature of the pandemic in its early stages, retrospective data
collection was the only available method available to retrieve
this data. Further, it was logistically and financially difficult
to collect direct measures of physical activity (e.g., acceler-
ometers), and therefore indirect self-reported measures were
collected through an online survey. Whilst this improved the
available sample size, the present study’s findings should
be correctly interpreted as estimates. As the survey was dis-
seminated via snowball sampling, self-selection bias may
have led to an overrepresentation of a population that had
more free time to complete an online survey. Therefore, the
findings may underrepresent busy populations such as key-
workers, overtime workers, or those with heightend levels
of responsibilities (childcare, home schooling, caring, etc.).
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Conclusion

During the initial month of the first UK lockdown (enforced
on the 23rd of March 2020) in response to the COVID-19
pandemic, self-reported levels of physical activity signifi-
cantly decreased (—15%, p < 0.001) and sedentary behaviour
significantly increased (+33%, p < 0.001) in UK adults com-
pared to before. Now that the UK is transitioning to a phase
of normal living, it is important that individuals are encour-
aged and supported to gradually return to/increase levels
of physical activity, using 2020 WHO physical activity and
sedentary behaviour guidelines for goal setting. Modifica-
tions to daily habits (e.g., carrying the shopping, using the
stairs instead of a lift, or a standing desk) should be acknowl-
edged as effective and practical ways to increase physical
activity levels and/or reduce sedentary behaviours for the
promotion of one's health. A risk-stratification approach is
recommended when returning individuals that have been
infected by COVID-19 to physical activity to minimize
health risks.

Funding This research did not receive any specific grand from funding
agencies in the public, commercial, or not-for-profit sectors.

Data availability Data supporting the present study are available in
the online public repository Zenodo at: https://doi.org/10.5281/zenodo.
4501530

Declarations
Conflict of interest None.

Ethical approval The present study was approved by the Anglia Ruskin
University Ethics Committee (Approval Number: SES_STAFF_19-10).

Consent to participate All participants provided informed consent via
the online questionnaire and had the opportunity to withdraw from the
questionnaire at any time without reason.

Consent for publication All participants were informed prior to provid-
ing informed consent that the collected data are to be written up as a
scientific publication.

Informed consent This study was conducted in accordance with the
declaration of Helsinki. Due to the nature of the study, informed con-
sent was provided by all participants via the online questionnaire.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

11.

12.

13.

14.

15.

16.

17.

18.

Sohrabi C et al (2020) World Health Organization declares global
emergency: a review of the 2019 novel coronavirus (COVID-19).
IntJ Surg 76:71-76

Gov.UK (2020) Coronavirus outbreak FAQs: what you can and
can’t do. 2020. https://www.gov.uk/government/publications/
coronavirus-outbreak-fags-what-you-can-and-cant-do/coron
avirus-outbreak-faqs-what-you-can-and-cant-do. Accessed 5
May 2020

Hellewell J et al (2020) Feasibility of controlling COVID-
19 outbreaks by isolation of cases and contacts. Lancet Glob
Health 3:32

Chen P et al (2020) Wuhan coronavirus (2019-nCoV): the need
to maintain regular physical activity while taking precautions. J
Sport Health Sci 9(2):103

Van Bavel JJ et al (2020) Using social and behavioural science to
support COVID-19 pandemic response. Nat Hum Behav. https://
doi.org/10.1038/541562-020-0884-z

Lippi G et al (2020) Health risks and potential remedies during
prolonged lockdowns for coronavirus disease 2019 (COVID-19).
Diagnosis. https://doi.org/10.1515/dx-2020-0041

Bull FC et al (2020) World Health Organization 2020 guidelines
on physical activity and sedentary behaviour. Br J Sports Med
54(24):1451-1462

Jakicic JM et al (2019) Association between bout duration of
physical activity and health: systematic review. Med Sci Sports
Exerc 51(6):1213

Moore MA IARC handbooks of cancer prevention—volume 6
weight control and physical activity

. Tikkanen E, Gustafsson S, Ingelsson E (2018) Associations of

fitness, physical activity, strength, and genetic risk with cardio-
vascular disease: longitudinal analyses in the UK Biobank Study.
Circulation 137(24):2583-2591

Demakakos P et al (2010) Low-intensity physical activity is asso-
ciated with reduced risk of incident type 2 diabetes in older adults:
evidence from the English Longitudinal Study of Ageing. Diabe-
tologia 53(9):1877-1885

Rovio S et al (2005) Leisure-time physical activity at midlife
and the risk of dementia and Alzheimer’s disease. Lancet Neurol
4(11):705-711

Qiu J et al (2020) A nationwide survey of psychological distress
among Chinese people in the COVID-19 epidemic: implications
and policy recommendations. Gen Psychiatry. https://doi.org/10.
1136/gpsych-2020-100213

Thompson Coon J et al (2011) Does participating in physical
activity in outdoor natural environments have a greater effect on
physical and mental wellbeing than physical activity indoors? A
systematic review. Environ Sci Technol 45(5):1761-1772

NHS (2018) Exercise for depression. https://www.nhs.uk/condi
tions/stress-anxiety-depression/exercise-for-depression. Accessed
05 May 2020

Santos R et al (2014) The independent associations of sedentary
behaviour and physical activity on cardiorespiratory fitness. Br J
Sports Med 48(20):1508-1512

Lee SW et al (2021) Physical activity and the risk of SARS-CoV-2
infection, severe COVID-19 illness and COVID-19 related mortal-
ity in South Korea: a nationwide cohort study. Br J Sports Med.
https://doi.org/10.1136/bjsports-2021-104203

Gov.UK (2020) Guidance for the public on the mental health
and wellbeing aspects of coronavirus. https://www.gov.uk/gover
nment/publications/covid-19-guidance-for-the-public-on-men-
tal-health-and-wellbeing/guidance-for-the-public-on-the-mental-
health-and-wellbeing-aspects-of-coronavirus-covid-19. Accessed
05 May 2020

@ Springer


https://doi.org/10.5281/zenodo.4501530
https://doi.org/10.5281/zenodo.4501530
http://creativecommons.org/licenses/by/4.0/
https://www.gov.uk/government/publications/coronavirus-outbreak-faqs-what-you-can-and-cant-do/coronavirus-outbreak-faqs-what-you-can-and-cant-do
https://www.gov.uk/government/publications/coronavirus-outbreak-faqs-what-you-can-and-cant-do/coronavirus-outbreak-faqs-what-you-can-and-cant-do
https://www.gov.uk/government/publications/coronavirus-outbreak-faqs-what-you-can-and-cant-do/coronavirus-outbreak-faqs-what-you-can-and-cant-do
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1515/dx-2020-0041
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://www.nhs.uk/conditions/stress-anxiety-depression/exercise-for-depression
https://www.nhs.uk/conditions/stress-anxiety-depression/exercise-for-depression
https://doi.org/10.1136/bjsports-2021-104203
https://www.gov.uk/government/publications/covid-19-guidance-for-the-public-on-mental-health-and-wellbeing/guidance-for-the-public-on-the-mental-health-and-wellbeing-aspects-of-coronavirus-covid-19
https://www.gov.uk/government/publications/covid-19-guidance-for-the-public-on-mental-health-and-wellbeing/guidance-for-the-public-on-the-mental-health-and-wellbeing-aspects-of-coronavirus-covid-19
https://www.gov.uk/government/publications/covid-19-guidance-for-the-public-on-mental-health-and-wellbeing/guidance-for-the-public-on-the-mental-health-and-wellbeing-aspects-of-coronavirus-covid-19
https://www.gov.uk/government/publications/covid-19-guidance-for-the-public-on-mental-health-and-wellbeing/guidance-for-the-public-on-the-mental-health-and-wellbeing-aspects-of-coronavirus-covid-19

Sport Sciences for Health

19.

20.

21.

22.

23.

24.

25.

World Health Organisation (2021) Coronavirus disease (COVID-
19): Staying active. https://www.who.int/news-room/q-a-detail/
coronavirus-disease-covid-19-staying-active. Accessed 08 Feb
2021

GPAQ. Global physical activity questionnaire. https://www.who.
int/ncds/surveillance/steps/resources/GPAQ_Analysis_Guide.pdf.
Accessed 05 May 2020

Chu AH et al (2015) Reliability and validity of the self-and
interviewer-administered versions of the Global Physical Activ-
ity Questionnaire (GPAQ). PLoS ONE. https://doi.org/10.1371/
journal.pone.0136944

Ainsworth BE et al (1993) Compendium of physical activities:
classification of energy costs of human physical activities. Med
Sci Sports Exerc 25(1):71-80

Hootman JM (2009) 2008 Physical Activity Guidelines for Ameri-
cans: an opportunity for athletic trainers. J Athl Train 44(1):5-6
Rosenthal JA (1996) Qualitative descriptors of strength of associa-
tion and effect size. J Soc Serv Res 21(4):37-59

Cheval B et al (2020) 2020 Relationships between changes in self-
reported physical activity, sedentary behaviour and health during
the coronavirus (COVID-19) pandemic in France and Switzerland.
J Sports Sci. https://doi.org/10.1080/02640414.2020.1841396

@ Springer

26.

217.

28.

29.

30.

Jacob L et al (2020) The relationship between physical activity
and mental health in a sample of the UK public: a cross-sectional
study during the implementation of COVID-19 social distancing
measures. Ment Health Phys Act 19:100345

Meyer J et al (2020) Changes in physical activity and sedentary
behavior in response to COVID-19 and their associations with
mental health in 3052 US adults. Int J Environ Res Public Health.
https://doi.org/10.3390/ijerph17186469

Tison GH et al (2020) Worldwide effect of COVID-19 on physical
activity: a descriptive study. Ann Intern Med 173(9):767-770
Schaller A et al (2016) Influencing factors on the overestimation
of self-reported physical activity: a cross-sectional analysis of low
back pain patients and healthy controls. BioMed Res Int. https://
doi.org/10.1155/2016/1497213

Salman D et al (2021) Returning to physical activity after covid-
19. BMJ. https://doi.org/10.1136/bmj.m4721

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-staying-active
https://www.who.int/news-room/q-a-detail/coronavirus-disease-covid-19-staying-active
https://www.who.int/ncds/surveillance/steps/resources/GPAQ_Analysis_Guide.pdf
https://www.who.int/ncds/surveillance/steps/resources/GPAQ_Analysis_Guide.pdf
https://doi.org/10.1371/journal.pone.0136944
https://doi.org/10.1371/journal.pone.0136944
https://doi.org/10.1080/02640414.2020.1841396
https://doi.org/10.3390/ijerph17186469
https://doi.org/10.1155/2016/1497213
https://doi.org/10.1155/2016/1497213
https://doi.org/10.1136/bmj.m4721

	COVID-19: self-reported reductions in physical activity and increases in sedentary behaviour during the first national lockdown in the United Kingdom
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Participants
	Online survey
	Data processing
	Statistical analyses

	Results
	Discussion
	Strengths and limitations

	Conclusion
	References




