Open Access

OBM Integrative and
Complementary Medicine

Editorial

Effects of Exercise on Cognition across the Lifespan
Lisa Vogelgesang, Damien Moore, Paul D. Loprinzi *
Exercise & Memory Laboratory, Department of Health, Exercise Science and Recreation
Management, The University of Mississippi, University, MS 38677, USA; E-Mails:
lmvogelg@go.olemiss.edu; dcmoore3@go.olemiss.edu; pdloprin@olemiss.edu
* Correspondence: Paul D. Loprinzi; E-Mail: pdloprin@olemiss.edu
Academic Editor: Paul D. Loprinzi
Special Issue: Research of Exercise and Cognitive Function
OBM Integrative and Complementary Medicine
2020, volume 5, issue 2
doi:10.21926/obm.icm.2002020

Received: April 12, 2020
Accepted: April 14, 2020
Published: April 15, 2020

Acute exercise is associated with improvements in cognition across varying age groups [4, 6].
Cognitive function is of critical importance in everyday life during all life stages. Therefore, it is
worthwhile to identify factors that enhance cognition. The present Special Issue in OBM
Integrative and Complementary Medicine published 11 articles related to the effects of exercise
on cognitive function (Table 1). These studies assessed a variety of cognitive outcomes, including,
for example, cognitive decline, episodic and semantic memory, various aspects of forgetting, and
auditory and visual memory. Several populations were studied, such as elderly individuals [2-4],
young adults [1, 5, 11], and children and adolescents [6]. Moreover, the applied exercise protocols
varied, including, for example, single bouts of moderate exercise [7, 11], chronic exercise training
[4], and meditation [9].
This collective body of work revealed several interesting findings. For example, several papers
published in this Special Issue provided insight into age as a potential factor influencing the
exercise-cognition relationship. As an example, James et al. [4] demonstrated that chronic exercise
may reduce cognitive decline in elderly individuals. Findings by Oberste et al. [5] suggest that a
single bout of exercise enhances cognitive flexibility in healthy young adults. Other related
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research has also shown improvements in episodic and semantic memory [7] as well as potential
effects of exercise on directed forgetting [11] in young adults. Relatedly, Williams et al. [6]
provided evidence for positive effects of exercise on cognitive functioning in children and
adolescents. Moreover, Williams et al. [6] observed that moderate intensity exercise of about 30
min had positive effects on cognitive function in children, while 10-30 min of moderate to high
intensity exercise appeared to be most beneficial for adolescents. Their data also suggest that
beneficial effects last for about 45 min post exercise and may be more pronounced in individuals
with higher physical fitness levels. Recently, Lineweaver et al. [1] suggested that gender may
influence the effect of exercise on cognition. Lastly, this Special Issue also included several papers
that provide recommendations for future research, such as measuring and reporting exercise
intensities and durations in studies in more detail [6], as well as evaluating whether the beneficial
effects of exercise in relatively healthy samples also has similar effects among clinical patients.
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Table 1 Summary of published papers in this Special Issue.
Reference

Purpose

Cognition

Main Results

Auditory and visual
working memory

Illustrated that the relationship
between athletic participation,
exercise and working memory
depends on gender.

Cross-sectional N/A

Executive function

Illustrated that engagement in
physical activities that involve higher
complexity or higher levels of social
engagement is not associated with
improved executive function
outcomes.

Elderly

Systematic
review

N/A

Cognitive-motor
functioning

Illustrated the benefits of a
multidimensional approach of
individual cognitive-motor
functioning, as well as physicalcognitive dual-task training among
elderly.

[4] James et al. To examine the effects of physical Elderly
(2019)
exercise, mental exercise, and
other anti-neuroinflammatory
interventions on five patients with
varying levels of cognitive
impairment.

Case series

At least 30 min of
aerobic exercise, 5
days per week
(self-guided)

Cognitive skills, brain
connectivity, and daily
functioning in five
patients with varying
levels of cognitive
decline

The data supported the idea that the
use of a multi-component approach
can slow cognitive decline.
fMRI analyses revealed changes in
brain connectivity and efficiency.

[1] Lineweaver To examine the role of gender,
et al. (2020)
effects of athletic participation,
and exercise on working memory.

[2] Koon et al.
(2019)

Population

Exercise Protocol

College students Cross-sectional N/A

To examine the effect of task
Elderly
complexity and social engagement
on cognitive functioning among
active, older adults.

[3] Deschamps To highlight the interconnection
(2019)
of movement and cognition.

Study Design
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[5] Oberste et
al. (2019)

To assess current evidence on
whether or not a single bout of
aerobic exercise improves set
shifting in young adults.

Healthy young
adults

Systematic
review and
meta-analysis

N/A

Cognitive flexibility (set The data supported the idea that
shifting)
improved set shifting may be a result
of physiological and/or psychological
adaptations to exercise.

[6] Williams et
al. (2019)

To illustrate factors affecting the
exercise-cognition relationship,
such participant characteristics
and timing of cognitive effects

Children and
adolescents

Systematic
review

N/A

Cognitive function

Illustrated that moderate intensity
exercise of approximately 30 min
had positive effects across cognitive
domains in children. Moderate-tohigh intensity exercise of 10-30 min
appears most beneficial in
adolescents. Data also suggests that
beneficial effects last for
approximately 45 min post-exercise
and, possibly, may be more
pronounced in individuals with
higher physical fitness levels.

[7] Day et al.
(2019)

To evaluate the effects of acute
moderate-intensity exercise on
autobiographical episodic and
semantic memory.

College students RCT

15 min moderate
intensity aerobic
exercise at 70%
HRR

Episodic and Semantic
memory

The findings provided some
suggestive evidence of increased
recall of semantic memories after
after exercise. However, these
findings were not statistically
significant.

[8] Loprinzi
(2019)

To examine effects of aquatic
exercise on cognitive function.

Multiple
populations

Systematic
review

N/A

Cognitive function

Illustrated beneficial cognitive
effects from aquatic exercise.

[9] Davis et al.

To examine the effects of

N/A

Comparative

Daily planned

Cognitive function

The findings supported the idea that
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(2019)

meditation on Heart Rate
Variability (HRV) and the
Coherence Ratio.

[10] Loprinzi et To evaluate contextual factors and N/A
al. (2019)
specific techniques that influence
learning, memory, and retention.

[11] Ferguson
et al. (2018)

analysis

meditations as
well as global
panned
meditations

Systematic
review

N/A

Learning, memory, and Emphasized that applying
retention
techniques studied in laboratory
environments in practical settings
benefits educational achievements,
cognition, and personal
development.

15 min bout of
moderate
intensity treadmill
exercise

Selective directed
forgetting, directed
forgetting, subsequent
memory retrieval

To evaluate the effects of
College students RCT
selective directed forgetting (SDF)
and directed forgetting (DF) on
subsequent memoirs retrieval and
investigate whether acute
exercise can facilitate the effects
of SDF.

meditative states might be beneficial
to cognition.

Illustrated a DF effect but not SDF.
Moreover, data suggested no effect
of acute exercise in facilitating SDF.
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