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stages of COVID-19 restrictions in
community-dwelling adults in
Canada: a cross-sectional study

Gavin R McCormack
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ABSTRACT

Objectives The COVID-19 pandemic changed daily
routines, including physical activity, which could influence
physical and mental health. In our study, we describe
physical activity and sedentary behaviour patterns in
relation to the pandemic and estimate associations
between anxiety and physical activity and sedentary
behaviour in community-dwelling adults.

Design Cross-sectional study.

Setting Calgary, Alberta, Canada.

Participants Between April and June 2020, a random
sample of 1124 adults (>18 years) completed an online
questionnaire.

Primary and secondary outcomes The online
questionnaire captured current walking, moderate intensity,
vigorous intensity and total physical activity and sedentary
behaviour (ie, sitting and leisure-based screen time),
perceived relative changes in physical activity, sedentary and
social behaviours since the pandemic, perceived seriousness
and anxiety related to COVID-19, and sociodemographic
characteristics. Differences in sociodemographic
characteristics, perceived relative change in behaviour and
current physical activity and sedentary behaviour were
compared between adults with low and high anxiety.
Results Our sample (n=1047) included more females
(60.3%) and fewer older adults (19.2%). Most participants
(88.4%) considered COVID-19 as extremely or very serious
and one-third (32.9%) felt extremely or very anxious. We
found no differences (p>0.05) in current physical activity
or sedentary behaviour by anxiety level. The largest
perceived change in behaviours included social distancing,
driving motor vehicles, use of screen-based devices,
watching television and interactions with neighbours. We
found anxiety-related differences (p<0.05) in perceived
changes in various behaviours.

Conclusions Changes in physical activity, sedentary
behaviour and social behaviour occurred soon after the
COVID-19 pandemic was declared, and some of these
changes differed among those with low and high anxiety.

BACKGROUND
In late 2019, the world became aware of a
new and emerging virus, and on 11 March

,1234 Patricia K Doyle-Baker,>* Jennie A Petersen,’”

Strengths and limitations of this study

» Our study captured perceived changes in physical
activity, sedentary and social behaviours as a result
of the COVID-19 pandemic public health emergency
response.

» An online questionnaire was administered to a ran-
dom sample of adults within the first 3 months of the
WHO’s declaration of the COVID-19 pandemic.

» Perceived changes in physical activity, sedentary
and social behaviour since COVID-19 were ex-
amined in relation to a single-item measure of
COVID-19 related anxiety.

» Perceived changes in physical activity, sedentary
and social behaviour measured within the first
3months of the pandemic may not reflect current
or future behaviours as the COVID-19 pandemic
continues.

» Despite retrospectively capturing change in be-
haviour since the COVID-19 pandemic, causality
cannot be inferred based on the cross-sectional
study design.

2020, the WHO assessed COVID-19 as a
pandemic.1 To reduce disease transmission,
many countries, including Canada,” imple-
mented public health emergency orders that
included the closures of educational and
daycare facilities, non-essential businesses,
and private and public recreation facilities
(eg, playgrounds, outdoor exercise equip-
ment and sports courts and fields). The
Government of Canada developed several
guidelines on social and physical distancing
to slow the spread of COVID-19, including
suggestions to work from home whenever
possible.” Despite the need for a rapid
public health response to the COVID-19
crisis, the imposed restrictions on mobility,
physical distancing and social interaction
have impacted health.*
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Anxiety is a risk factor for poor cardiovascular
health® and lower quality of life.® The stress of rapidly
adapting to new work, leisure, child-minding, school
schedules and personal economic pressures have likely
contributed to anxiety during the pandemic.”'’ The
rapid transmission, high mortality rate and perceived
risk of infection from COVID-19 in addition to social
distancing, lockdowns and masking requirements have
all contributed to anxiety levels." ™™ A study of seven
middle-income Asian countries found being of younger
age, not in a relationship, being in contact with people
who contracted COVID-19 and worries about COVID-19
were risk factors of adverse mental health, while being
male, having children, staying with six or more people,
employment, higher perceived likelihood of surviving
COVID-19, less exposure to health information, hand
hygiene practices and mask wearing were protective
factors against adverse mental health.”” A recent meta-
analysis estimated that almost two-thirds of adults from
Asian and FEuropean countries reported abnormal
anxiety during the early stages of the pandemic.'® In
Canada, Dozois'” found a fourfold increase in the prev-
alence from 4% to 16% in self-reported high or extreme
anxiety among adults due to the pandemic.

Regular physical activity has been associated with a
reduction in anxiety and is a recommended treatment
for mild to moderate depression.'® Physical activity
could improve mental health during the COVID-19
pandemic.' Regular physical activity can reduce the
risk of chronic health conditions including cardiovas-
cular diseases, diabetes, hypertension, overweight or
obesity, depression and anxiety, and certain types of
cancers.” Notably, decreases in physical activity and
physical movement can result in immediate reduc-
tions in aerobic capacity,” ** lean muscle tissue®' * **
and increased fatigue.”> Moreover, physical activity can
strengthen the immune system® ?” and reduce inflam-
mation from conditions associated with cardiovascular
disease, obesity and diabetes.”® Regardless of age,
underlying health conditions can increase an adult’s
susceptibility to COVID-19, often resulting in serious
and prolonged hospitalisation.*™!

Aligned with COVID-19 specific physical activity
recommendations elsewhere,?’2 the current Canadian
public health guidelines advise individuals to be active
by going outside while staying close to home and main-
taining physical distancing from others outside of one’s
household.” Evidence on the effects of the COVID-19
pandemic on physical activity is emerging.”>™ In the
UK, Robinson et al® found that since the COVID-19
lockdown, 40% of adults reported exercising less, 34%
reported being less physically active and 73% reported
spending more time sitting. The researchers also found
that previous psychiatric diagnosis was associated with
perceived decreases in physical activity. Furthermore,
those who perceived their mental health had declined
since the COVID-19 lockdown undertook fewer meta-
bolic equivalent (MET) minutes of physical activity per

week.” In the USA, the attenuation in physical activity
during COVID-19 was greater for those achieving
recommended levels of physical activity prior to the
implementation of public health restrictions (eg, social
isolation, social distancing and stay-at-home orders).**
Moreover, those who no longer met the physical activity
recommendations during the COVID-19 pandemic had
stronger depressive symptoms and stress.”* In Canada,
Lesser and Nienhuis" found that compared with previ-
ously active adults, a higher proportion of previously
inactive adults decreased their physical activity during
COVID-19.

Given these unprecedented times, it is important to
investigate the extent to which the COVID-19 pandemic
has affected health and physical activity among Canadian
adults. The aims of this study were twofold: (1) to describe
physical activity and sedentary behaviour patterns among
adults in relation to the pandemic public health emer-
gency response and (2) to estimate associations between
anxiety related to COVID-19 and physical activity and
sedentary behaviour patterns in community-dwelling
adults.

METHODS

Study and sample design

The study and sample design has been described else-
where.”” Briefly, in April 2020, we sent a recruitment
postcard with a link to an online questionnaire to a
random sample of 25000 north central Calgary house-
holds (Alberta, Canada). The timing of the survey
coincided with the pandemic declaration' and the
Government of Alberta’s declared province-wide state
of public health emergency (17 March—15 June 2020).
The public health measures included no social gather-
ings, temporary business closures and capacity reduc-
tions, province-wide mask requirements and working
from home. The public health measures prohibited
attendance at public recreational facilities and private
entertainment facilities (eg, gyms, swimming pools,
arenas, community centres, playgrounds, skateboard
parks butnot golf courses and outdoor shooting ranges).
The public health measures also prohibited indoor and
outdoor private or public gatherings of more than 15
people (minimum of 2 m apart) but allowed members
of the same household to gather at indoor and outdoor
locations.

Eligible participants required internet access, resided
in north central Calgary, were aged 18 years or older and
had a current email address for receiving correspondence
from the research team. All participants provided written
informed consent prior to gaining access to the online
questionnaire. After completing the questionnaire,
participants received a pass to a local recreation facility
and were entered into a prize draw to win one of two $500
VISA gift cards. One adult per household completed the
online questionnaire (n=1124).
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Measures

COVID-19 related anxiety

One item, adapted from a previous pandemic study on
perceived risks,"' captured participants anxiety. Specifi-
cally, participants were asked ‘How anxious are you as a
result of the current COVID-19/Coronavirus situation?’
(response options: extremely anxious, very anxious, somewhat
anxious or not anxious at all). Due to the skewed distribu-
tion in responses, we collapsed responses into two cate-
gories (high anxiety (extremely or very anxious) and low
anxiety (somewhat or not at all anxious)).

Seriousness of COVID-19

Also adapted from a previous study,41 one item asked
participants to what extent they felt the current
COVID-19/ coronavirus situation was serious (ie, response
options: extremely serious problem, a very serious problem, a
somewhat serious problem, or not a serious problem). Similarly,
due to the skewed distribution in responses, we collapsed
responses into two categories (ie, extreme or very serious
and somewhat or not serious).

Current physical activity

Three items from the International Physical Activity
Questionnaire (IPAQ - Short Form) captured physical
activity during the last 7days.* * Participants reported
the number of days per week they undertook vigorous
physical activity (VPA), moderate physical activity (MPA)
and walking for at least 10 min at a time. Participants then
reported their usual time per day for these activities. We
estimated weekly minutes of physical activity by multi-
plying the number of days by the minutes per day under-
taking each physical activity. Established IPAQ procedures
were implemented to minimise over-reporting of physical
activity minutes.* In addition, we estimated total weekly
relative energy expenditure (METs) based on IPAQ proce-
dures”* (total MET minutes per week = [VPA minutes x
8] + [MPA minutes x 4] + [walking minutes x 3.3]).

Current sedentary behaviour

Usual time sitting per day (eg, at work, home, doing
coursework and during leisure) during the last 7 days was
measured using an item from the IPAQ-Short Form.*
Participants also reported their average time per day
during the last 7days watching television or using other
screen-based electronic devices (eg, for video or computer
games, DVD/movies, internet and email) outside the
workplace.45

Perceived relative behaviour change related to COVID-19

On a five-point scale (a lot less frequently, a little less frequently,
about the same, a little more frequently or a lot more frequently),
participants reported their perceived relative change
in indoor and outdoor physical activity, walking in the
neighbourhood alone or with family members, walking
to stores, cafes or shops, sedentary behaviours (television
viewing, gaming and use of screen-based devices), driving
a motor vehicle, using public transit, visiting parks, using
pathways, social interactions with neighbours and others,

and social distancing, since the onset of the pandemic.
Similar items have been used previously to capture
change in physical activity behaviour due to COVID-19 in
Canada®?" and elsewhere.”

Sociodemographic characteristics

Captured sociodemographic characteristics included
age (18-35, 36-60 or =60 years), sex (male or female),
highest education completed (high school of less, trade/
diploma/some university, bachelor degree or graduate
degree), annual gross household income (<$79 999,
$80000 to $119 999, >$120 000 or don’t know/refused to
answer), marital status (married/common law or other),
children <18 years of age in the household (yes or no),
employment status (working full-time, working part-time,
not employed, student/homemaker, retired or other),
ethnicity (Caucasian, Chinese, Asian other, non-Asian
other and multiple ethnicities) and dog ownership (owns
dog or no dog).

Statistical analysis

A complete case analysis was undertaken given the small
proportion of missing cases (6.8%). Pearson’s x° esti-
mated the sociodemographic differences among those
reporting COVID-19 as extremely/very serious and
among those reporting high anxiety related to COVID-
19. Independent t-tests estimated the differences in
perceived relative change in physical activities, seden-
tary behaviours and social behaviours between those
reporting low versus high anxiety related to COVID-19.

Sociodemographic-adjusted (marginal) means for
weekly frequency (days/week) in walking, MPA, and
VPA and total MET minutes per week, non-workplace
screen-based minutes per day and total sitting minutes
per day were estimated and compared between the
low and high COVID-19 anxiety groups using gener-
alised linear models (normal distribution and identity
link function). Among those reporting participation
on at least 1day per week, covariate-adjusted means
for weekly minutes of walking, MPA and VPA were
also estimated and compared between the low and
high COVID-19 anxiety groups using generalised
linear models (gamma distribution and identity link
function). The 95% CIs for the marginal means were
estimated.

We compared differences in current total weekly
physical activity and total daily sitting by perceived
relative change in social distancing (no change or
decrease vs increase; independent t-tests) and time
outdoors (no change vs decrease vs increase; Welch’s
Analysis of Variance with least significant difference
pairwise comparisons) since COVID-19, as these
changes reflect compliance with the enacted public
health restrictions. Statistical significance for all tests
was set at an alpha level of p<0.05. The analysis was
undertaken using IBM Statistical Package for Social
Sciences V.24.

McCormack GR, et al. BMJ Open 2021;11:€050550. doi:10.1136/bmjopen-2021-050550



Open access

Table 1_Samploprofe and reporting of seriousness and amvety related to COVID19 (=104

Category

Sex Female

Male

% Extremely/very

% Sample serious % High anxiety

60.3 90.2" 31.7
39.7 85.8 33.6

Annual gross household 0-$79999
income $80000-$119999
>$120000

Don’t know/refuse to answer

22.3 92.7 39.9"
23.1 85.1 35.1
34.6 87.6 26.8
20.1 89.0 32.9

Ethnicity Caucasian
Chinese

Asian other
Non-Asian other

Multiple ethnicities

64.4 86.8 29.2*

11.9 93.6 35.2
8.7 94.5 47.3
8.1 88.2 40.0
6.9 87.5 36.1

Married/common law
Other

Relationship status

73.4 87.8 31.6
26.6 90.3 36.3

High anxiety includes those who reported feeling extremely or very anxious about COVID-19.
*P<.05. Statistically significant between categories within sociodemographic variable using Pearson’s 2.

RESULTS
Sample characteristics
Our data collection (14 April-8 June 2020) coincided with
the first 3months of the declared state of public health
emergency. The analytical sample included a complete
data set of 1047 participants. The sample included mostly
young to middle-aged adults, females, those completing
bachelor or graduate degrees, households with incomes
of 2$80 000/year, full-time or part-time workers, Cauca-
sians, household with no children, those married or in
common law relationships and households without a dog
(table 1).

The distribution in sociodemographic characteris-
tics for the analytical sample and excluded cases were

similar (p>0.05) for sex, age, household income, educa-
tional attainment, relationship status and dog ownership
(results not shown). However, compared with the analyt-
ical sample, excluded cases included a higher proportion
(p<0.05) of Caucasians (88.3%), households with a child
at home (80%), homemakers or students (17.4%) and
a lower proportion of retirees (4.3%), part-time workers
(0%) and those unemployed (30.4%).

Seriousness of COVID-19 by sociodemographic characteristics
Most participants (88.4%) considered the COVID-19 situ-
ation as extremely or very serious (table 1). Compared
with the analytical sample, a similar proportion (p=0.51)
of excluded cases considered the COVID-19 as extremely

E-
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or very serious (93.8%). Compared with their coun-
terparts, a significantly (p<0.05) higher proportion of
adults 260 years of age (93.5%), females (90.2%), retirees
(93.6%) or other employment status (94.7%), and house-
holds with no children (91.3%) reported COVID-19 as
extremely or very serious (table 1).

COVID-19 related anxiety by sociodemographic characteristics
Approximately one-third of participants (32.9%) reported
feeling extremely or very anxious about COVID-19
(table 1). Compared with the analytical sample, excluded
cases were more likely (p<0.05) to report feeling very
or extremely anxious (51.9%). Compared with their
counterparts, a significantly (p<0.05) higher proportion
of those with high school or less education (41.5%), a
household income <$80 000/year (39.9%), the unem-
ployed (51.6%) or other employment status (50.9%),
non-Chinese Asian (47.3%) and households with chil-
dren (36.2%) reported feeling very or extremely anxious
about COVID-19 (table 1).

Perceived relative change in physical activity, sedentary and
social behaviours since COVID-19 pandemic by anxiety

On average, the largest perceived change in behaviours
since the declaration of the pandemic included under-
taking social distancing (increased), driving motor vehi-
cles (decreased), using screen-based devices (increased),
watching television (increased) and in-person interac-
tions with neighbours (decreased) (table 2). Compared
with those reporting less anxiety, those feeling very
or extremely anxious about COVID-19, on average,
perceived their physical activity with family (3.25 vs 3.07),
time outdoors (3.16 vs 2.96) and use of pathways (3.20 vs
2.96) had increased in frequency (p<0.05) (table 2). In
addition, perceived driving a motor vehicle decreased to
a greater extent among those feeling very or extremely
anxious about COVID-19 (1.65 vs 1.84, p<0.05). Perceived
sedentary behaviour had increased since the pandemic;
however, this change was larger (p<0.05) among those
feeling very or extremely anxious (ie, watching television:
3.71 vs 3.95, playing video games: 3.21 vs 3.43 and using
screen-based devices: 3.85 vs 4.03) (table 2).

Table 2 Perceived relative change in physical activity, sedentary behaviour and social behaviour since COVID-19 pandemic

declaration by anxiety

All participants

Low COVID-19 related High COVID-19 related anxiety

(n=1047) anxiety (n=703) (n=344)
Behaviour Mean (SD) (rank) Mean (SD) Mean (SD) P value
Physically active in home 3.71 (1.10)° 3.69 (1.05) 3.75 (1.17) 0.479
Physically active outdoors alone 2.99 (1.13)"" 3.04 (1.07) 2.90 (1.23) 0.066
Physically active outdoors with ~ 3.19 (1.21)"* 3.25 (1.18) 3.07 (1.27) 0.025*
family
Walk in neighbourhood alone 3.28 (1.20)"® 3.31 (1.11) 3.21 (1.36) 0.228
Walk in neighbourhood with 3.42 (1.29)"° 3.45 (1.25) 3.32 (1.38) 0.128
family
Walk to store, café or shop 2.39 (1.16)® 2.43 (1.14) 2.30 (1.22) 0.097
Visit parks 2.68 (1.29)" 2.71 (1.25) 2.62 (1.38) 0.274
Spend time outdoors 3.09 (1.26)'® 3.16 (1.20) 2.96 (1.37) 0.025*
Use pathways 3.12 (1.28)"° 3.20 (1.22) 2.96 (1.38) 0.006*
In-person interaction with 2.26 (1.13)° 2.26 (1.13) 2.24 (1.14) 0.740
neighbours
In-person interaction with others 2.30 (1.18)" 2.32 (1.18) 2.25(1.15) 0.356
Undertake social distancing 4.77 (0.61) 4.77 (0.59) 4.77 (0.66) 0.927
Drive motor vehicle 1.71 (1.06)? 1.65 (1.00) 1.84 (1.16) 0.010*
Use public transit 2.49 (0.88)° 2.52 (0.86) 2.42 (0.92) 0.073
Watching television 3.79 (0.93)* 3.71 (0.88) 3.95 (1.00) <0.001*
Playing video games 3.28 (0.74)"? 3.21 (0.66) 3.43 (0.87) <0.001*
Use screen-based devices 3.91 (0.88)° 3.85 (0.85) 4.03 (0.93) 0.002*

Rank based on absolute difference relative to ‘no change’ since COVID-19 pandemic declaration.
Behaviour change item response scale: 1=alot less frequently, 2=a little less frequently, 3=no change, 4=a little more frequently, 5=alot more

frequently.

High anxiety includes those who reported feeling extremely or very anxious about COVID-19.
Low anxiety includes those who reported feeling somewhat or not at all anxious about COVID-19.

*P<.05 (two tailed) based on independent t-test.
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Table 3 Differences in current physical activity and sedentary behaviour by COVID-19 related anxiety

COVID-19 anxiety

Total sample Low anxiety High anxiety
Behaviour N Mean (SD)t Marginal mean (95% CI) Marginal mean (95% CI)
Walking days per week 1047 4.41 (2.35) 4.58 (4.20 to 4.77) 4.37 (4.06 to 4.68)
Walking minutes per week 965 221.82 (202.50) 243.21 (218.53 to 267.88) 231.47 (204.99 to 257.94)
MPA days per week 1047 2.96 (2.34) 3.03 (2.74 t0 3.32) 2.81 (2.50 to 3.12)
MPA minutes per week 793 170.93 (192.95) 183.60 (161.62 to 205.58) 183.70 (158.88 to 208.55)
VPA days per week 1047 2.52 (2.21) 2.58 (2.30 to 2.86) 2.53 (2.23 t0 2.83)
VPA minutes per week 716 173.55 (157.64) 199.47 (175.67 to 223.27) 200.80 (175.42 to 226.19)
Total MET minutes per week 1047 2142.03 (1653.00) 2244.12 (1990.37 to 2497.86) 2137.63 (1865.73 to 2409.54)
Non-workplace screen-based 1047 195.89 (166.79) 203.10 (182.24 to 223.79) 217.26 (194.99 to 239.52)
minutes per day
Total sitting minutes per day 1047 329.08 (221.30) 296.23 (268.80 to 323.65) 291.57 (261.19 to 320.96)

Total MET minutes per week=walkingmin (x 3.3 METs)+MPAmin (x 4 METs)+VPAmin (x 8 METSs).

High anxiety includes those who reported feeling extremely or very anxious about COVID-19.

Low anxiety includes those who reported feeling somewhat or not at all anxious about COVID-19.

Marginal means adjusted for age, sex, education, income, employment status, ethnicity, marital status, dog ownership and predicted at

mean value of covariates.

*P<.05for difference in marginal means between low and high anxiety.

TTotal sample means not adjusted for covariates.

MPA, moderate intensity physical activity (excluding walking); PA, physical activity; VPA, vigorous intensity physical activity.

Differences in current physical activity and sedentary
behaviour by COVID-19 anxiety

Adjusting for sociodemographic characteristics, we
found no significant differences (p<0.05) in current
weekly physical activity (frequency, duration and relative
energy expenditure) or daily sedentary behaviour (dura-
tion) between those reporting low versus high anxiety
(table 3).

Difference in current physical activity and sedentary
behaviour by perceived change in social distancing and time
outdoors since COVID-19

Most participants (94.5%) perceived they had increased
social distancing during the pandemic. We found no
significant differences (p>0.05) in current mean total
weekly physical activity nor mean daily total sitting by
change in social distancing (perceived no change or
decrease=2349.98 vs increase=2130.72MET minutes/
week, and perceived no change or decrease=281.11 vs
increase=331.67 minutes/day, respectively) (table 4).
Overall, 41.3% perceived their time outdoors had
increased since COVID-19, while similar proportions
perceived no change (29.8%) or a decrease (28.9%)
in time outdoors. Compared with adults who perceived
their time outdoors had decreased, those perceiving
no change or an increase, on average, reported signifi-
cantly (p<0.05) more total weekly physical activity
(perceived decrease=1685.21 vs no change=2314.24and
increase=2338.05 MET min/week) and less daily sitting
(perceived decrease=363.61 vs no change=326.87and
increase=306.45min/day) (table 5).

DISCUSSION

Congruent with findings elsewhere,” we found that partic-
ipants perceived their sedentary behaviour had increased
due to COVID-19. Consistent with other ﬁndings,gg_g5
we also found that participants perceived changes in
their physical activity due to COVID-19 and that these
changes differed by anxiety related to COVID-19. Others
have reported differences in perceived change in phys-
ical activity between those with and without pre-existing
psychiatric conditions during the pandemic.” We did not
find any significant anxiety-related differences in current
amounts of physical activity or sedentary behaviour.

Table 4 Differences in current physical activity and
sedentary behaviour by change in social distancing since
COVID-19

Perceived change in social distancing

Decrease or no

change (n=54) Increase (n=993)

Behaviour Mean SD Mean (SD)

Total MET 2349.98 (3072.70) 2130.72 (1940.24)
minutes per

week

Non-workplace
screen-based
minutes per day

Total sitting
minutes per day

175.93 (167.64)  196.98 (166.75)

281.11 (242.48)  331.67 (219.92)

*P<.05for difference by perceived change in social distancing.
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Table 5 Differences in current physical activity and sedentary behaviour by change in time outdoors since COVID-19

Perceived change in time outdoors

Decrease (n=303)

No change (n=312) Increase (n=432)

Behaviour Mean (SD) Mean (SD) Mean (SD)

Total MET minutes per week* 1685.21 (1875.42)  2314.24 (1956,60)°  2338.05 (2097.07)°
Non-workplace screen-based minutes per day* 229.52 (198.75)% 198.36 (164.62)* 170.52 (137.24)*
Total sitting minutes per day* 363.61 (233.07)® 326.87 (226.69)* 306.45 (205.79)°

Columns with same superscript (%)

by perceived change in time outdoors since COVID-19.

indicate a significant difference (p<0.05; least significant difference pairwise comparisons) in behaviour

*P<.05 for difference by perceived change in time spent outdoors (Analysis of Variance; Welch Robust Test of Equality of Means).

The majority of Canadians (70%) are concerned about
the impact of COVID-19 on the Canadian and world popu-
lation’s health."® We found most participants reported
COVID-19 as extremely or very serious (88%). We also
found ahigher proportion of older adults, females, retirees
and households with no children reported COVID-19 as
extremely or very serious relative to other groups. These
differences might reflect that some groups (eg, older
adults) are at higher risk of serious health complications
due to COVID-19."” ** Despite males having a higher risk
of developing more serious health complications from
COVID-19," *# speculatively, females may consider the
COVID-19 situation more serious due the rapid changes
in daily routines (eg, closures of schools an daycare facil-
ities, balancing at home work and child-minding). While
we did not examine differences in perceived seriousness
of COVID-19 based on pre-existing health conditions,
Ramage-Morin and Polsky*® found higher concern asso-
ciated with COVID-19 among those with existing health
conditions.

Anxiety levels reported in Canada'” and elsewhere'®
have worsened in only a short period of time since the
COVID-19 pandemic began. We found almost one-third
of participants reported very high or extreme anxiety
related to COVID-19 within the first 3months of the
pandemic. This is of concern given that high anxiety nega-
tively impacts health,”® and the pandemic is still ongoing.
Compared with other groups, higher proportions of
those with low education, low household incomes, unem-
ployed, non-Chinese Asians and with children reported
very high or extreme anxiety related to COVID-19. Other
studies have reported associations between sociodemo-
graphic characteristics and anxiety during the early stages
of the pandemic.””* Congruent with our findings, cohab-
itating, having children and having lower of income have
been associated with higher anxiety during COVID-19 in
European studues™ *’; however, in Asian countries having
no children at home, being single or separated, having
higher education and being younger adult (<30 years)
have been associated with adverse mental health during
COVID-19.” We did not find higher anxiety among
older adults that might reflect our potentially healthier
sample. Notably, the effects of age on anxiety during
COVID-19 reported elsewhere appears to be mixed."” *’

Higher anxiety levels reported in our study and elsewhere
might reflect the stress of individuals and families rapidly
adapting to new daily schedules, economic pressures,
or concerns about contracting or transmitting COVID-
19.7"% Canadian governments and health authorities
have provided online resources to combat mental health
conditions due to the pandemic51 52; however, individual,
environmental and policy approaches that target the
determinants of these conditions are needed.”>*
Encouraging people to be more physically active, even
under a state of public health emergency, is important for
supporting health.”” Canadians are being advised to be
active by going outside while staying close to home and
maintaining physical distancing.” Approximately 95% of
our sample reported increasing their social distancing
behaviour since COVID-19 suggesting high compliance
with physical distancing restrictions. Perceived change in
social distancing as well as interactions with others was
similar regardless of anxiety levels. Nevertheless, almost
29% of participants perceived their time outdoors had
decreased since the pandemic despite the Canadian
government recommending people be active outdoors.
Notably, those with high anxiety decreased time outdoors
while those with low anxiety increased time outdoors.
These trends were also found for pathway use. While
we did not find differences in current physical activity
and sedentary behaviour by level of anxiety, those who
perceived their outdoor time had decreased accumu-
lated less physical activity and more sitting compared with
those who increased or did not change their outdoor
time. Adults with higher anxiety should be encouraged
to spend more time outdoors during the pandemic as it
could provide mental health benefits via opportunities
for physical activity'® and connections with nature.*’*®
Increases in sedentary behaviour corresponding with
COVID-19 restrictions have been found.” We found,
on average, participants reported sitting approximately
6hours per day and spending just over 3hours per
day on recreational screen-based activity aligned with
the maximum of 8hours of sedentary and 3hours of
screen time per day promoted by the adult Canadian 24
hour Movement Guidelines.”’ Alarmingly, participants
reported perceived increases in sedentary behaviour
(eg, watching television, play video games and use of
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screen-based devices) during the pandemic. Despite no
differences in current sitting or leisure-based screen time,
the perceived changes in sedentary behaviour were more
pronounced among those with higher anxiety. The public
health emergency restrictions that encouraged people to
perform their usually daily tasks at home (eg, working
and schooling) might have inadvertently provided more
opportunity for home-based sedentary behaviour. Physical
activity recommendations specific to COVID-19 exist, yet
these recommendations do not explicitly address seden-
tary behaviour.” * Recommending and providing more
opportunities for outdoor activity and implementing
multilevel interventions that target sedentary behaviour
in the home setting”™ * could reduce sitting during the
pandemic.

We did not have comparison pre-COVID-19 physical
activity data; however, the majority of our sample (78.8%)
was moderately active (ie, 2600 MET minutes per week)**
despite the pandemic. This level of physical activity might
be considered high given that other studies have reported
decreases in physical activity due to COVID-19.%*% % we
cannot conclude if any changes in total accumulated phys-
ical activity have occurred due to the pandemic; however,
our findings might suggest some changes in behaviour
have supported the maintenance or increases in physical
activity (eg, being physically active at home and walking
in the neighbourhood either along or with family). It is
possible that some adults in our sample increased while
others decreased their physical activity” or that others
substituted their physical activities with those that could
be safely undertaken under the pandemic restrictions.™
While the goal of encouraging adults to accumulate
health-enhancing physical activity has not changed,”
strategies now need to adapt to the current restrictions
(and opportunities) that have emerged during the
pandemic.®"

Our study has several limitations. Despite including a
measure of perceived behaviour change, causality cannot
be inferred from our study. Our study represents the rela-
tionships between physical activity, sedentary behaviour
and anxiety captured within the first 3months of the
pandemic. Given the ongoing public health restrictions,
the emergence of second and third waves of increased
infection rates, and the launch of the COVID-19 vaccine
programme across Canada, our findings may not gener-
alise to the current situation. Given the lack of avail-
able prepandemic data for our sample, we are unable
to rule-out the potential effects of pre-existing anxiety,
psychopathologies or health conditions on levels of
COVID-19 related anxiety during the early stages of the
pandemic.

The self-report measures of physical activity and anxiety
included in our study may be subject to social desirability
and reporting bias. Our survey included a single-item
(global) measure of COVID-19 related anxiety; however,
this may not have fully captured the anxiety experienced
during the pandemic and in particular anxiety expe-
rienced in relation to specific life events (eg, job loss,

illness or death of a family member or friend and isola-
tion from family and friends). The higher levels of educa-
tion and income of participants, the low response rate
and sampling of households from north central Calgary
communities may also limit the generalisability of our
findings.

CONCLUSIONS

The COVID-19 pandemic had immediate impacts on
physical activity and sedentary behaviour. Encouraging
adults, and in particular those with high anxiety, to be
physically active outdoors while maintaining physical
distancing could support the accumulation of phys-
ical activity during the pandemic. The pandemic has
further highlighted the importance of encouraging phys-
ical activity and discouraging sedentary behaviour in
general as a means of promoting health and well-being
in the community. To inform future public health strat-
egies, more research is needed to better understand
how people have adapted their daily routines to main-
tain their physical activity levels during the pandemic. In
addition to promoting physical activity and discouraging
sedentary behaviour, interventions that directly address
the increased anxiety associated with infectious disease
pandemics are also needed.
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