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Exercise and screen time during the COVID-19 pandemic
by Rachel C. Colley, Tracey Bushnik, and Kellie Langlois

Abstract

Background: The objective of this paper is to describe the exercise and changes in screen time habits, and their relationship with health, among participants
of the Canadian Perspectives Survey Series (CPSS).

Data and methods: Between March 29th and April 3rd 2020, CPSS participants (n = 4,524) reported whether they were exercising outdoors or indoors and
whether they increased, decreased or maintained their TV, Internet and video game use. Participants also reported their self-perceived general and mental
health.

Results: More women reported very good or excellent mental health if they were exercising outdoors (54%) compared with those who were not (41%). More
women reported very good or excellent general health if they were exercising outdoors (75%) compared with those who were not (49%), with the same trend
evident for those exercising indoors (69%) compared to those who were not (62%). More men (65%) and women (62%) rated their mental and general health
as very good or excellent if they maintained or decreased TV time compared with those who increased TV time (57% and 43%, respectively), with the same
evident for Internet use in women only (maintained/decreased: 61% versus increased: 44%). More men (63%) and women (52%) rated their mental health as
very good or excellent if they maintained or decreased video game time compared with those who increased video game time (48% and 29%, respectively).
More men and women reported very good or excellent mental and general health if they increased none or one type of screen and/or were exercising outdoors
compared with those who increased 2 or 3 types of screens and who were not exercising outdoors, with the exception of general health among men.
Interpretation: Maintaining opportunities for outdoor exercise and limiting screen time may promote better mental and general health during periods of

confinement.
Keywords: coronavirus, mental health, physical activity
DOI: https://www.doi.org/10.25318/82-003-x202000600001-eng

hysical distancing measures to slow the spread of
COVID-19 were implemented in Canada in March
2020 and included widespread border, school and business
closures. This departure from normality led to a dramatic
shift in daily routines as many Canadians suddenly found
themselves working from home, homeschooling their children
and avoiding unnecessary trips outside their homes. While
physical distancing measures are fundamental to reduce virus
transmission,' prolonged restrictions can lead to decreased
opportunities for outdoor exercise? and increased anxiety and
depression.? During the confinement period, fewer Canadians
rated their own mental health highly when compared with
a sample of Canadians in 2018.* Moreover, many reported
increased feelings of anxiety about their own health and that
of others.” Those who reported better mental health during
the pandemic were more likely to report having exercised
outdoors.®
The most recent statistics indicate that pre COVID-19 only 1
in 5 Canadian adults are meeting the current recommended level
of physical activity (150 minutes per week) and activity levels
tend to decline with increasing age.”* A dose-response relation-
ship between physical activity and the prevention of chronic
disease and mortality is well-documented’ and health benefits
can be obtained from very small doses of physical activity.!°
Exercise, particularly outdoors, is associated with improve-
ments in mood as well as reduced symptoms of anxiety, anger
and depression.!'? Physical activity is of particular relevance
in the context of a viral outbreak given its ability to protect the

body against the stress of many disease conditions'* and to opti-
mize the body’s immune function.'!*

Prior to COVID-19, Canadian adults were already spending
the majority of their days engaged in sedentary behaviour,'®
and recent evidence indicates that common sedentary behav-
iours (e.g., using computers and electronic devices) have been
increasing over the past few decades.'” Excessive sedentary
time is associated with an increased risk of depression,'® poorer
mental health” and poorer physical health outcomes.?** As
physical distancing measures were implemented in response
to COVID-19, Canadians became increasingly reliant on their
home Internet connections to telework, help their children
with school work and interact with friends and family online.
Global reports estimate that total Internet traffic grew by 40 to
60% during the spring 2020 global lockdown period*** with
access to newspaper sites, video chat applications, gaming and
home-based work and learn programs driving this increase.?
The impact of these inevitable changes in screen behaviour on
mental and general health among Canadians is unknown.

Public health officials have noted the important role of healthy
active living to counteract the negative effects of prolonged iso-
lation on physical and mental health.>> The objective of this
paper is to describe the exercise habits and changes to screen
time behaviours among participants of the Canadian Perspectives
Survey Series (CPSS) during the week of March 29th to April
3rd, 2020. This paper also examines relationships between these
behaviours and self-perceived mental and general health.

Authors: Rachel C. Colley (rachel.colley@canada.ca), Tracey Bushnik, and Kellie Langlois are the Health Analysis Division at Statistics Canada in Ottawa,

Ontario.
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Data and methods

Thecross-sectional Canadian Perspective
Survey Series — Impacts of COVID-19
(CPSS1) collected COVID-19 related
information concerning labour market
impacts, behaviours and health impacts
for the Canadian population 15 years of
age or older living in the ten provinces.
The CPSS1 sample was selected from
four Labour Force Survey (LFS) rotation

What is already
known?

m The confinement measures put in place
during the COVID-19 pandemic limited
opportunities for outdoor exercise.

m The confinement measures put in place
during the COVID-19 pandemic led to
an increased reliance on screens due
to telework, homeschooling and online
socializing.

m  Exercise is positively associated with
health while excessive screen time is
negatively associated with health.

What this study adds?

m  More women rated their mental health
as very good or excellent if they were
exercising outdoors. More women
rated their general health as very good
or excellent if they were exercising
outdoors or indoors.

= More men and women rated their
mental and general health as very
good or excellent if they maintained or
decreased TV compared with those
who increased TV time, with the same
evident for Internet time in women
only. More men and women rated their
mental health as very good or excellent
if they maintained or decreased video
game time compared with those who
increased video game time.

m  More men and women reported very
good or excellent mental and general
health if they increased none or one
type of screen and/or were exercising
outdoors compared with those who
increased 2 or 3 types of screens and
who were not exercising outdoors, with
the exception of general health among
men.

groups that answered the LFS for the last
time in 2019. Excluded from the LFS
coverage are: persons living on reserves
and Aboriginal settlements in the prov-
inces; full-time members of the Canadian
Armed Forces; the institutionalized
population; and households in extremely
remote areas with very low population
density (representing less than 2% of the
Canadian population aged 15 or older).
One household member was selected at
random for the CPSS1. Data were col-
lected via a web-based platform between
March 29 and April 3, 2020. Of the 7,242
CPSS participants that were invited to
complete the COVID-19 survey, 4,627
people responded for a 63.9% response
rate. The sample of 4,627 Canadians
(2,155 males, 2,472 females) represents
a population of 31 million. The current
analysis was based on 4,524 adult partici-
pants aged 20+ years.

Participants were asked to rate their
health and mental health using the same
questions as the Canadian Community
Health Survey and the Canadian Health
Measures Survey.* Response options are
provided in brackets.

e In general, how is your health?
(excellent, very good, good, fair,
poor)

e In general, how is your mental
health? (excellent, very good, good,
fair, poor)

Participants were also asked about
their exercise and screen time habits.
Response options are provided in
brackets.

e Are you doing any of the following
activities for your health?

e Exercise outdoors (yes, for
my mental health; yes, for my
physical health; yes, for both my
mental and physical health; no)

e Exercise indoors (yes, for my
mental health; yes, for my
physical health; yes, for both my
mental and physical health; no)

e Have your weekly habits changed for
any of the following activities?
e Watching TV (increased, de-
creased, no change)

e Spending time on the Internet
(increased, decreased, no change)

e Playing video games (increased,
decreased, no change)

The questions were re-coded to facili-
tate analysis and interpretation. The
mental health and general health questions
were dichotomized into excellent/very
good versus poor/fair/good. The exercise
questions were re-coded into exercised
for any reason versus not exercising. The
screen time questions were re-coded into
increased versus decreased/no change.
The three screen time questions were
further summarized into increased 2 or 3
types of screens versus increased 0 or 1
type of screen. Descriptive statistics were
used to calculate percentages and 95%
confidence intervals. All analyses used
SAS version 9.4 (SAS Institute, North
Carolina, United States) and SUDAAN
11.0. Analyses applied the survey weight
to make the results representative of the
10 Canadian provinces combined, and
bootstrap weights were used to estimate
variance. Where possible, results were
presented by age group: 20 to 34, 35 to
54 and 55+ years. Paired t-tests were
used to assess differences between sexes
and age groups (p value set at < 0.05).
Paired t-tests were used to assess differ-
ences in percentage reporting very good
or excellent mental and general health
between those exercising or not and those
increasing screen habits or not (presented
as p < 0.05 and p < 0.001 in Figure 1
and Table 2). Paired t-tests were used to
assess differences between various com-
binations of outdoor exercise and screen
habits (Figure 2), with the significance
level set to < 0.01 to account for multiple
comparisons.

Results

Fewer CPSS participants self-perceived
their mental health as very good or
excellent when compared with the 2018
Canadian Community Health Survey
(CCHS) (55 versus 69%). Self-perceived
general health was more consistent
between CPSS participants and the 2018
CCHS (67 versus 61%). In the CPSS,
more men (60%) reported very good or
excellent mental health when compared
with women (49%), while no sex differ-
ence was evident for general health (69%
in men vs 66% in women). A higher per-



centage of participants aged 55+ (67%)
reported very good or excellent mental
health compared with 20 to 34 year olds
(44%) and 35 to 54 year olds (48%),
while the opposite was true for general
health with the percentage reporting very
good or excellent declining with age (20-
to-34 years: 74%, 35-to-54 years: 69%,
55+: 62%)).

Exercise and screen habits

About two thirds of men and women
reported exercising outdoors and more
women reported exercising indoors
compared with men (63 versus 55%,
p <0.05) (Table 1). A higher percentage
of men aged 55+ years (70%) reported
exercising outdoors compared with men
aged 20 to 34 years (56%) and 35 to 54
years (59%) (p < 0.05). Reasons for exer-
cising outdoors ranged from 2% (mental
health), to 10% (physical health), to 52%
(both mental and physical health); the
remaining 36% reported they were not
exercising outdoors. Reasons for exer-
cising indoors ranged from 1% (mental
health), to 16% (physical health), to 42%
(both mental and physical health); the
remaining 41% reported they were not
exercising indoors.

Table 1
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The majority of participants reported
that they increased their TV time (60%
of men and 66% of women) and Internet
usage (63% of men and 69% of women)
while less than a quarter reported
increased video game participation
(Table 1). More women increased their
TV and Internet usage compared with
men, while more men reported increased
video game use compared with women.
The percentage reporting increases in
screen habits declined with increasing
age.

Exercise and mental health

The percentage of men who reported very
good or excellent mental health did not
vary according to whether they were exer-
cising outdoors or indoors (Figure la).
More women reported very good or
excellent mental health if they were exer-
cising outdoors. When examined overall
for women aged 20+ years, the per-
centage reporting very good or excellent
mental health did not vary according to
whether they were exercising indoors or
not (p = 0.06) (Figure 1a); however, sig-
nificant differences were noted in women
aged 35 to 54 (46 versus 37%, p < 0.001)
and 55+ (67 versus 58%, p < 0.001).

Exercise and general health

The percentage of men who reported
very good or excellent general health did
not vary according to whether they exer-
cised outdoors or indoors (Figure 1b);
however, when examined separately by
age group, more men aged 55+ reported
very good or excellent general health if
they reported outdoor exercise (66%)
compared with those who did not (51%)
(p < 0.05). More women reported very
good or excellent general health if they
reported doing outdoor (p < 0.001) or
indoor exercise (p < 0.05) (Figure 1b),
with the difference for outdoor exer-
cise driven by women aged 35+ years
(» <0.001) and the difference for indoor
exercise driven by women aged 35 to 54
years (p < 0.05).

Screen habits and mental health

More men reported very good or excel-
lent mental health if they maintained or
decreased TV and video game usage
compared with men who had increased
time in these behaviours (Table 2). The
difference for video games was driven by
men aged 35 to 54 years. More women
reported very good or excellent mental
health if they maintained or decreased

Percentage of men and women who reported outdoor exercise, indoor exercise and increases in TV, Internet or video game use

Increased video Increased 2 or 3

Exercised outdoors Exercised indoors Increased TV Increased Internet games types of screens
95% Cl 95% Cl 95% Cl 95% Cl 95% Cl 95% Cl
Age Group % from to % from to % from to % from to % from to % from to
20 years and older
Men 625 587 66.0 549 515 584 59.8 56.3 63.2 63.5 60.2 66.6 24.1 212 273 527 491 56.2
Women 644 611 676 63.0 59.6 66.3 66.0 63.2 686 68.7* 656 71.6 16.0* 13.6 186 56.7 534 60.0
20 to 34 years
Men 56.4 478 646 545 46.1 62.6 59.6 504 68.2 75.8 67.6 82.5 50.6 423 589 639 549 721
Women 629 550 702 652 57.8 720 72.7* 66.2 783 748 675 809 29.4* 231 36.6 678 60.7 74.3
35 to 54 years
Men 588 529 644 567 511 621 61.8 562 67.2 629" 572 682 213" 175 25.6 53.6" 482 589
Women 622 56.7 674 60.8 553 66.0 68.1 63.6 724 742 698 783 155 11.8 199 60.00 55.0 64.8
55 and over
Men 69.7% 64.4 745 537 487 58.5 58.1 534 62.7 559" 51.1 60.7 7.2f% 51 10.0 43.3t 38.2 486
Women 672 621 719 634 586 68.0 60.2"* 557 645 6057 558 65.1 7.3% 55 97 46.3% 412 514

* significantly different from males, p < 0.05

t significantly different from 20-to-34 year olds, p < 0.05
* significantly different from 35-to-54 year olds, p < 0.05
£ use with caution, co-efficient of variation > 16.6

Note: CI: confidence interval.

Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1).
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Table 2
Percentage of participants who self-rated their mental or general health as very good or excellent according to whether or not
they increased TV, Internet or video game time

Percentage who reported very good or excellent
mental health

Percentage who reported very good or excellent
general health

Men Women Men Women
95% Cl 95% Cl 95% CI 95% Cl
Age group % from to %  from to % from to % from to
Increased TV
20 years and older
Yes 57.0 523 61.6 42.8 3941 46.6 65.7 61.2 700 629 586 67.0
No 65.2* 59.8 70.3 62.0 57.4 66.4 73.9* 691 783 T71.8° 674 75.8
20 to 34 years
Yes 495 389 60.1  30.7 23.8 38.6 1.2 597 805 705 612 78.3
No 59.9 46.2 721 440 32.8 56.0 779 659 86.6 805 70.8 87.5
35 to 54 years
Yes 50.7 43.1 582 374 315 43.7 701 624 769 617 55.1 68.0
No 59.6 51.3 674 524 448 59.9 782 709 84.0 73.1* 66.0 79.3
55 years and older
Yes 68.0 617 737 573 50.9 63.4 579 518 63.8 585 51.8 64.9
No 731  66.0 79.2 759" 69.6 81.2 68.1* 60.5 749 673 604 73.6

Increased Internet
20 years and older

Yes 584 537 62.8 445 408 48.2 68.7 644 727 633 594 67.1

No 632 576 68.5 60.5* 55.1 65.7 686 63.0 738 70.8° 65.1 76.0
20 to 34 years

Yes 520 420 620 318 254 39.0 716 614 80.0 68.0 59.0 75.8

No 589 434 729 430 287 58.4 813 672 90.1  88.4* 79.8 93.6
35 to 54 years

Yes 53.7 469 60.3 395 33.8 455 73.0 66.9 783 627 56.6 68.5

No 55.0 45.1 645 495 405 58.5 724 618 81.0 716 626 79.1
55 years and older

Yes 686 624 742 590 529 64.9 619 556 679 605 544 66.3

No 71.0 63.6 773 744 6741 80.5 613 537 68.4 638 55.0 .7

Increased Video Games
20 years and older

Yes 48.2 406 558 285 21.8 36.3 69.6 619 76.4 638 55.0 71.9

No 63.2¢ 59.2 671 521* 487 55.5 69.0 65.0 727 668 63.1 70.2
20 to 34 years

Yes 490 373 60.7 189 11.3 29.9 737 612 833 723 58.0 83.1

No 584 46.9 69.0 409 33.0 49.3 741 63.1 828 737 647 81.0
35 to 54 years

Yes 393 295 501 316 204 454 649 542 743 542 404 67.3

No 57.6* 51.0 639 435 381 491 75.0 686 80,5 682 624 73.4
55 years and older

Yes 69.8 529 826 494 348 64.2 61.4 441 76.2 593 447 725

No 70.0 648 746 657 604 70.6 619 56.3 671 620 56.3 67.4

* significantly different from increasing that type of screen time, p < 0.05
** significantly different from increasing that type of screen time, p < 0.001

Notes: Cl: confidence interval. “Yes” includes those who reported that they had increased their TV, Internet or video game time while “no” includes those who reported they had decreased or not
changed their TV, Internet or video game time.

Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1).

TV, Internet and video game time com-
pared with women who increased any of
these screen behaviours. This difference
was driven by women aged 35+ for TV,
women aged 55+ for Internet and women
aged 20 to 34 years for video games.

Screen habits and general health

More men and women reported very
good or excellent general health if they
maintained or decreased their TV time
compared with participants who had
increased TV time, with the difference in
men driven by those aged 55+ years and

the difference in women driven by 35 to 54
year olds (Table 2). More women reported
very good or excellent general health if
they maintained or decreased Internet time
compared with women who had increased
Internet time, with this finding driven by
women aged 20 to 34 years.
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Figure 1A
Percentage of men and women reporting very good or excellent mental health, according to outdoor and indoor exercise
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Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1).

Figure 1B
Percentage of men and women reporting very good or excellent general health, according to outdoor and indoor exercise
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Clustering of exercise and screen
habits and mental health

Men and women who increased none or
1 type of screen and/or were exercising
outdoors were more likely to report

Figure 2A

very good or excellent mental health,
when compared to those who reported
increasing 2 or 3 types of screens and
who were not exercising outdoors
(Figure 2a,b).

Clustering of exercise and screen
habits and general health

The percentage of participants reporting
very good or excellent general health
did not vary by the various combina-

Percentage of men reporting very good or excellent mental health, according to various combinations of screen and outdoor

exercise behaviours
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Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1).

Figure 2B

70 80 90 100

Percentage of women reporting very good or excellent mental health, according to various combinations of screen and outdoor

exercise behaviours
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Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1)
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tions of screen and exercise habits for
men (Figure 2c), but did for women
(Figure 2d). Regardless of screen habits,
women who were exercising outdoors
reported better general health than those

Figure 2C
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who were not exercising outdoors. The
highest percentage observed was for
women who increased none or 1 type of
screen and who were also exercising out-
doors (79%).

Interpretation

In general, the present study found that
participants who were exercising out-
doors and limiting increases in screen

Percentage of men reporting very good or excellent general health, according to various combinations of screen and outdoor

exercise behaviours
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Source: Canadian Perspective Survey Series — Impacts of COVID-19 (CPSS1)

Figure 2D
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Percentage of women reporting very good or excellent general health, according to various combinations of screen and outdoor

exercise behaviours
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time during the COVID-19 pandemic
were more likely to self-perceive their
mental and general health highly, and this
finding tended to be more pronounced
in women. Exercise and screen habits
appeared to impact self-perceived mental
health more than general health. Previous
research has found that exercise is an
important strategy for managing mental
health”” and a link between excessive
screen time and depression'® as well as
poor mental health has been reported."
The present study also found that mini-
mizing the number of screens increased
combined with outdoor exercise offered
additional benefit beyond either behav-
iour alone, especially among women; a
finding that is consistent with previous
research demonstrating the importance
of balancing screen behaviour with
adequate levels of physical activity.?%
The differences observed in the per-
centage reporting very good or excellent
general or mental health according to
exercise and screen habits were con-
sistently greater among women when
compared with men. Further, the cluster
analysis (Figure 2) indicated there was a
relatively stronger effect from outdoor
exercise when compared to screen
behaviour in women. Providing an
explanation for this sex difference in the
link between healthy exercise and screen
behaviours with self-perceived health is
difficult with the limited data available in
this survey; however this finding is con-
sistent with some previous studies that
observed a stronger association between
physical activity and reducing depressive

symptoms among women when com-
pared with men.*%!

The CPSS is providing information
during a time when normal health surveil-
lance mechanisms are on hold in Canada,
but important limitations should be noted.
This study could only report whether a
participant had increased, decreased or
not changed their screen behaviours. No
information was available about baseline
or pre-pandemic screen time levels nor
was any information available about the
reason why participants increased their
Internet time. Some aspects of increased
Internet time could be considered posi-
tive (e.g., communication with family
and friends) while other reasons could
have a negative effect on mental health
(e.g., excessive focus on a negative news
cycle). In the present study, fewer par-
ticipants reported very good or excellent
mental health if they had increased their
Internet time and this may indicate a
negative association between increased
Internet usage and mental health. The
CPSS exercise questions are not compar-
able with previous Statistics Canada
surveys and information about the fre-
quency, dose or change in exercise habits
relative to pre-pandemic levels was not
captured. Further, the exercise questions
did not include examples of what consti-
tutes “exercise” and this could have led
to some confusion around inclusion of
lighter intensity activities such as gar-
dening or chores. The cross-sectional
design and timing of the survey amidst
the COVID-19 pandemic limits any
causal interpretations about the general

link between exercise or screen behav-
iour and health. It is also likely that the
association is bi-directional. It is pos-
sible that reduced mental or general
health during the pandemic period may
have led to increased screen time and/or
decreased exercise. Moreover, the ability
to engage in outdoor exercise may also
reflect socio-economic status and/or
proximity to greenspace. While beyond
the scope of the present study, a gradient
was evident between exercise and level
of education such that those with a bach-
elor degree or higher were more likely to
report indoor and outdoor exercise com-
pared to those with lower education. The
social determinants of these associations
are important areas to examine in future
analyses. Nonetheless, the study iden-
tifies potential behavioural targets that
appear to promote improved perceptions
of health during a challenging time in the
lives of Canadians.

The results of the present study suggest
that avoiding excessive screen time
and engaging in exercise, particularly
outdoors, were important behaviours
associated with better perceived mental
and general health during the COVID-19
pandemic. Itis impossible to predict when
the COVID-19 pandemic will subside
and it is possible that physical distan-
cing measures will be a necessary part of
life for the foreseeable future. Physical
activity has always been important for a
variety of health outcomes and this study
supports the notion that healthy active
living is particularly vital during times
of confinement to help people maintain
their mental and physical health.
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