2021

Effect of Physical Activity on Executive Function
during the COVID-19 Pandemic

Tan Cher Yi

' Sunway University

/ ] .
Supervisors:

c Assoc. Prof. Dr. Yong Min Hooi, Sunway University *

Assoé. Prof. Dr. Alexandre Schaefer, Monash University




Background

Noncommunicable <iseases

(Chan etal., 2017; Seona &< han, 2C1%)
G \
Heal

» Benefits of physical activity (PA) o , é alth ranging from:

» Diabetes control (Jelleyman

» Anxiety and depression treatment@ |§t t al 2018; de Oliveira et al., 2019)
> Executive function (EF; Kamlﬁ? eda, 2010; Lipowski et al., 2019; Mir et al., 2019)

» Physically inactive adults:
» Global: 27.5% (Guthold et al., 2018)

» East and Southeast Asia: 17.3%

» Malaysia: 25.1% ( Instltutef

Background %

» The COVID-19 pandemic: ‘E‘ @sg :
» Movement control restrlctlonﬁop% remam%slcally active (Ministry of Health

Malaysia, 2020).
» Heightened anxiety acros%e gIo 2|es§ s, 2020 ) including Malaysia (Tan et al.,

2021).

» The reduction in PA and increased me%il %B'e;s may have contributed to vulnerability in EF.

v
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Executive Function e

**EF is an umbrella term used to describe differe ~V‘€; itive Ewhi &nsible for our thought,
behavior and affection (Miyake et al., ZOKMi%a N & Frj 01 2!@
** Focus of present study: \@;‘ %@ @@
++ Attention @ @
“*Working Memory (WM) @ @ %

++ Cognitive Flexibility (CF)

Physical Activity e

* Any bodily movement controlled by skeletal m@\;at r ~@§ergy %@Ntum (Westerterp,
2013).
o° & 0
A“ A
walking < :Wng hiking
o ® = @
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R %t

cycling active recreation

“

dancing

o

\-3:/

S e el

swimming

Fig. 1 Examples of Physical Activity (Public Health England, 2016)
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Physical Activity e
S
@

| ﬂ b3 abo||
ra ati restl

PA Group

* The amount of PA is determined by the conce r 2N
duration, frequency, and intensity (Falck et al., O % :

?ensm(%%struct that consists of

+ One of the ways to classify PA i
individual's working metabolic

alent MET) - the ratio of an
lic rate (Coelho-Ravagnani et al., 2013).

MET minutes per week

Low o > 600
Moderatab 600 - 2999
Hig@ 3000 and above

Methods to Quantify Phy51%1 Activity
o Objective measure: %@@@ @%%

o accelerometers, pedometers, heart rate pnNorS. @

QX P
o Self-reported method: \@ @@ @@

o Questionnaire

o Time-based diary

1. Provide detailed A information.

2. Allow pacaripants to self-report their PA regardless

of locetinr. and dependency on wearables.




Literature Re\@ a@%esearch Gap

Effect of Physical Activity on F%ecutive Function

+ Dose-response hypothesis: \; @? @?%
¢ Liner relationship between PA dose gnd ? ngdtes oung @ a greater PA dose results
in a higher heart rate and cardio %; (< Va§Rtzis et 0 ) as well as higher elevation
ion PO

of brain-derived neurotrophk@\ AR
of neurons (Jeon & Ha, 201% th &8 oved EF performance.

rtant for growth and differentiation
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Effect of Physical Activity on ecutlve Function

w{y thal etal., 1989;
om et al., 2019

\’ﬁggermont etal., 2009

Attention

Working Memory

ski et M2 019
Kamif\8Fakeda, 2010 | Patterson et al., 2018

N~/

Cognitive Flexibility

» Little is known about the sustaina% of these EF over time for very few included a follow-up.

» Takacs and Kassai (2019) reported that only 15% of studies had included a follow-up which ranged
from 6 weeks to 12 months in their meta-analyses.

11

S
\5?? ¢ A
Research A1m ?@@s@arch Hypotheses

%

2021



Research Aims

We examined:

v the effect of physical activity (high, moderate
cognitive flexibility).

ng memory,
v  whether the effect of PA on EF sus@@ %

Research Hypotheses

The hypotheses were formulated based on:

(1) dose-response in that compared to low, @t n h|gh and moderate PA
groups will have higher accuracy |n an eII as h|g self-rated and task-based)
at Time 2.

(2) high and moderate PA groups a so |mpr V. rom Tlme 1 to Time 2 as well as from

Time 1 to Time 3
(3) similar performance will sustain < erfime in ﬁe predicted that participants in high and moderate
PA groups will have similar performangmoa ion, WM, and CF tasks at Time 3 compared to Time 2.

v
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Method €O

Participants

Number of
participants
O,
& "
NS 16408 587.20

3X% 1033.88
O 2

ctobe 0

Moderate
High

+ Data was collected from May 202
+ Recruitment: Word of mouth reference@g%nline platforms
+ Compensation: RM40 Grab food%ucher

Note: After one month of PA recording, 71.74% (n = 33) from the moderate physical activity group and 90% (n = 27)
from the high PA maintained similar PA to the 14-day recording. 1
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Research Design

3 between-subjects (PA group: high, moderate, low) x 3
Time 2, Time 3) mixed research design.

Measures @ -

Phone interview (OR online platf oW o
o Attention: Symbol Digit ModaliNys Tests
o Working memory: Digit Span B
S

ack
o Cognitive flexibility: Cognitive @ G
(Guilford, 1967) fé&
Online survey: PN
Screening and demographic dat
Perceived Social Isolation: Soci

-Bayr,
c§|er,

asurement: Time 1,

G
u b@@v e of
¢ s

& Rubin, 1995) and Guilford’s Alternate Uses Test

)
@ation Scale (Cotten et al., 2013)
ective Status (Adler et al., 2008)

Mood and Feelings: Mood and Feelings Questionnaire (Costello & Angold, 1988)

o
o
o Socioeconomic status: Scale of
o
o

Stress: Perceived Stress Scale (Cohen et al., 1983)
Physical activity diary

Procedure

L8 . Time | served as pL

« All participar.
After 14 day&?

psychological nieas

%wa Sure.

Time 2

* One month aft
Time 3

©°

» Upon an agreed time and day;, 1CIp;
= .~ measures and several EF tasks b pho!

cted pyphoMxical
e metl 'gf' 1).

y in a diary for 14 days.
1me 2) on similar

@xe 2, pa ants were tested on similar psychological
measures and exécutiye fun (Time 3).

)
&
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Data Analysis

» SPSS version 25 (Hayes, 2017)

> 3 (PA group: high, moderate, low) x 3 (Tigge: J#n
(ANOVA)

» One-way ANOVA

» Paired-samples t-test

» Additional analyses: one-way AN@@linef@rego

\@@@%

Key Findings &; 15@§on

>
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Effect of Physical Activity on Executive Function

QBoth high and moderate PA doses (i.e., combination_¢ duration, frequency, and intensity) are
equally beneficial for attention and WM when cﬁ. red t w PA dose after 14 days of PA

recording. § V

QO Our high and moderate PA group

recording PA diary for 14 days (HAR%
findings are important as atten

everyday problem e.g., proofreastng

govec%@i ntly 3 ion and WM accuracy after

. T sustai dwer time (Time 3 vs. Time 1). These

%are Ii@h skills and abilities required to solve
hat ality of work directly (Shafto, 2015) and

fluid intelligence to solve proble end ofdlparning and experience (Jaeggi et al., 2010).

Hence, both EF domains are clos@ ed tc@;&gsional and educational success in a long run.

o °

g

Effect of Physical Activity on Executive Function

OThe was a maintenance of one-month effect from th and moderate PA groups on attention

accuracy, WM accuracy, self-rated CF, and task-based C
?' bo le that a culmination of
\ an@ sly thought.

2021
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Effect of Physical Activity on Executive Function

QO Low physical activity exerted a significant detriment %@n as degonstrated by our low PA
group after 14 days of diary and at the end of t eri ed line.
O The decline in low PA is not due to mood a@@lin \ ,and @@oc'al isolation.
0 We are however cautious with thgas d |ecte% the movement restriction was
still in its early days. \ %@ @@
O >
o °

g

Limitations and Future Studies:
* Most of our participants are Chinese (86.7%).

» Current study did not take account the impagtoX § &fu %
+ Alonger follow-up (e.g., 2 to 12 months) an o mon'@@supplement for PA diary.
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Theoretical Implication:

O This study contributes to the understanding of linear @ % po ationshjp between PA and EF

among healthy adult population.
QO The higher the PA dose, the greater the EF&pe r a@@ @6}

Practical Implication:

Qlt's important to stay physically a%e duri andexrd aintain high levels of EF.
U Government and organizations; @
QOIncrease access for PA par@uon an@ve more culturally sensitive facilities.
QIndividuals: PN

O Virtual exercise class, stair cli@®g, and use of exercise alert applications.

Conclusion:

ffect of PA on EF and included a

o Current study added new knowledge related t 2
Na PAsli@\\during the COVID-19

more objective form of measuring exerc@ [

pandemic.
o The cognitive-training industry ha e S((#)e billi% 021 in designing cognitive
training protocols (Ahuja, 2019 @3 i wiselyselgef interventions or protocols with
long-term benefits so that @ t of r s and time invested. Current study

showed a cost-effective wa&f enh ne's§ ng-run via involving in PA actively.

mor:
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