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Abstract
Physical exercises are known as a great method
for improving overall health. Recent research
suggests that physical exercises are beneficial to
improve memory and other cognitive processes [8],
[43]. Learning is a critical aspect in the lives of
individuals because it does promote not only
knowledge but also fosters quality of life. As the
number of older adults will continue to rise through
the next years, these data are suitable to support
future interventions to increase active life expectancy
within financial constraints among governments,
especially those that provide public health care.

1. Introduction
The 2019 Revision of World Population
prospects shows that worldwide by 2050, one in six
individuals will be people in the age range of 65 and
older. This proportion is even greater in European
and North American countries where projections
indicate that one in four people living in these areas
will be older adults. A similar trend is observed in
South America, Asia and Africa. Although there is
great variation related to older age classification
across nations with developed countries classifying
older adults as those who are 65 years old and over,
and in developing countries defining older people as
those who are either 55 or 60 years old and over,
older age has become a critical topic in health
policies. Based on the increase in the population,
there are limited options to help older adults stay
connected and active in society [12]. This fact is
critical because as the number of this population
increases, the need to offer programs that can help
older adults to maintain a healthy body and mind
also increases. With this concern in mind, this
research focused on searching articles from five
electronic databases, including Angeline, Psych Info,
ERIC (EBSCO), Sage Research Methods Online,
and Cochrane Central. The keywords used were
ageing, older adults, physical exercises, and learning.
After analyzing titles and abstracts of over 3,000
articles, 59 were selected. While many articles
strongly emphasize the importance of physical
exercises to foster the learning process among older
adults, others also suggest that the combination of
physical exercises and learning can decrease social
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isolation, depression and improve quality of life [34],
[41].
Some argue that services that can potentially be
beneficial to older adults are related to learning
activities [6], [20], [57]. Congruently to this fact,
studies indicate that older adults are interested in
learning programs, and this type of activity is often
mentioned as one that promotes successful ageing.
Learning is a process that happens when people
engage in studies or is taught content that results in
new or modified knowledge, skills, behaviours,
attitudes, values and preferences. Also, learning
occurs as a result of lived experiences [2], [44].
Lower education and illiteracy are associated with a
higher risk of disability and poorer health outcomes
among older adults. Hence, opportunities to engage
in life-long learning activities facilitate the
development of self-confidence, decision-making,
sense of control, and skills older adults need in order
to adapt and stay independent as the ageing process
develops over time [7], [58]. In turn, more adapted
and healthy older adults foster the disability-free life
expectancy that can lower healthcare expenses
caused by disability issues that may affect older
adults [57]. Besides maintaining mental and physical
health, learning activities are shown to be among
older adults’ interests, for it can help them to stay
connected to society preventing critical issues related
to isolation [30]. Also, learning can support many
aspects of individuals’ life; for instance, maintaining
cognitive functioning, health management, and social
relationships.
Moreover, learning might increase the
socioeconomic status and well-being of older adults
[9]. Although some cognitive processes might
change as one age; for instance, it becomes harder to
block irrelevant information during the learning
process, and reaction-time slows down, given the
opportunity, encouragement, and enough time older
adults can successfully learn new skills, concepts and
knowledge [39], [8]. Also, studies examining ageing
and cognitive processes show evidence that
individual differences within and between age
groups in learning ability are often associated with
personality traits and life habits [29],[35], [59].
It is critical to note that previous studies on agerelated changes suggested brain volume and weight
declines during the ageing process. This view was
strongly based on the assumption that the brain
would lose neurons resulting in reduced learning
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capacity among older adults. However, finds indicate
that the mean number of neurons of the cerebral
cortex of men and women between the ages of 20
and 110 does not change [26]. A study suggests that
what happens as one age is that the nerve cell body
and synaptic density in some regions of the brain
might suffer some decrease. However, this fact might
not be directed related to ageing, but to the quality of
neural development during the young years of life
[3]. One needs to be reminded that the ageing “is a
fundamental biological process that can be defined,
measured, described and manipulated”; therefore, as
one age, many changes might not be related simply
to the ageing process, but the lifestyle, and some
influences of the environment [3]. The Nun Study
noted that more mentally, and physically active nuns
had fewer issues with declines in brain processes,
and even those who had some physical alterations in
the brain, known as dementia-related characteristics;
for instance, the amyloid plaques, had not shown
cognitive changes due to the ageing process [45].
Changes in the cognitive function associated with
the ageing process might affect reaction time and
attentional capacity. A study comparing reaction
time between young and older adults suggest that
young adults process information more rapidly than
older adults; however, this variation only implies that
older adults need more time to execute a learning
activity that does not necessarily interfere with older
adults learning ability and capacity. Also, older
individuals use different strategies than younger
adults for problem-solving [56]. “It might take
longer to remember some things or to solve complex
problems, but the power to think remains the same”
[36]. The attentional capacity - the ability “to
maintain a goal-oriented behaviour when there are
multiple other competing distractions” - undergo
modifications as people get older. Generally, it has
been observed that older adults have more difficulty
ignoring other perceivable information. Hence, when
older adults engage in learning a new task or
information, besides allowing more time, it is
beneficial to provide an environment that has fewer
distractions [38], [56]. Also, learning does not
happen in a vacuum; contrary, it occurs within a
social context that encompasses cognitive and
emotional processes. Learning involves a complex
interplay between biological, emotional and social
factors [28]. Finally, most declines in cognitive
functions are triggered by lack of practice, illnesses,
behavioural and social factors, so learning activities
can support healthy cognitive function preventing
cognitive declines as people age [7].

2. Physical exercises and the brain
Physical exercises are planned, designed, and
repetitive set of body movements that will cause
energy expenditure and has a goal to improve health
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or skill-related activity [11]. It is critical to
distinguish physical exercise from physical activities
as the latter is defined as any movement performed
by the skeletal muscles of one’s body in which
results in energy expenditure; for instance, walking
to the supermarket or doing the dishes [11]. Physical
exercises are known to be a great method of
improving physical and mental health. Many studies
show that individuals who engage in physical
exercises have less risk of developing certain types
of illnesses such as diabetes and metabolic
syndrome. Also, physical exercises have been used
as an additional form of therapy to decrease
symptoms of depression [13], [42]. Besides the fact
that physical exercises can ameliorate several
functional capacities in the human body, it is also
considered beneficial to improve memory and other
cognitive processes [8], [25], [43].
Research suggests that lifestyle factors like the
practice of physical exercises might be closely
related to the improvement of learning and memory
on all individuals, especially older adults [37]. A
meta-analyze study conducted to verify the effects of
physical exercises in the cognitive processes found
that sustained aerobic physical exercises can enhance
the executive process of the brain [14]. Executive
processes refer to operations responsible for
coordinating mental activity in order to achieve a
particular goal. It includes working memory,
reasoning, problem-solving, planning and execution
[56]. Different routines of exercises, intensity and
duration consistently show improvements in
acquisition and retention of new information in older
adults [15], [51].
Moreover, exercises may protect the brain against
atrophy in certain areas important for the learning
process [14], [51], [55]. A study shows that moderate
physical exercises like walking are positively
associated with larger hippocampal volume in older
adults. Good memory ability, lower risk of memory
decline and dementia have been liked to larger
hippocampus size [52].

3. Influences
hippocampus

of

exercises

in

the

Although a full understanding of the underlying
factors between physical exercises and the brain is
still under investigation, some studies suggest that
higher cardiorespiratory fitness, neurogenesis and
angiogenesis are involved with the benefits
associated with learning. Cardiorespiratory fitness
refers to the circulatory and respiratory systems'
ability to supply enough oxygen to the skeletal
muscle system during sustained physical exercises.
Besides stimulating these systems to work more
efficiently, physical exercises increase the amount of
oxygen that is inhaled, enabling more blood that, in
this case, is rich in oxygen to distribute blood to all
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body systems, including the brain. Older adults who
show higher cardiorespiratory fitness also show
increased grey matter volume which results in better
cognitive performance [54]. The literature suggests
that high cardiorespiratory fitness influences
neurogenesis and angiogenesis, factors related to
cognitive performance and learning improvement.
Neurogenesis refers to the process by which new
neuron cells are produced in the brain, and
angiogenesis is the new blood vessel formation from
pre-existing vessels. For many years, researchers
believed that neurogenesis was not possible to occur
since neurons would only be generated before birth
and would never change after birth [3]. Although
most of the neurons in the human brain are indeed
generated before birth, new studies show that
neurogenesis occurs across the lifespan [17].
Other studies also indicate the positive
relationship between physical exercise and
neurogenesis. Findings show that exercises may be
one of the conditions that induce neurogenesis. The
study reveals that the practice of aerobic exercises is
associated with increased hippocampal volume in
older women with mild cognitive impairment [10].
This finding is consistent with another study by
Erickson and colleagues [19] showing that healthy
older adults who went to the intervention program of
aerobic physical exercises for 12 months had a
significant increase in the hippocampal volume as a
result of neurogenesis.

4. Chemical factors associated with
physical exercises and brain function
At least two growth factor proteins BDNF (brainderived neurotrophic factor) and VEGF (vascular
endothelial-derived growth factor), and one hormone
IGF-1 (insulin-like growth factor) are believed to
contribute to neurogenesis enhancing the learning
process. BDNF promotes the growth, development,
and maintenance of neurons. Also, BDNF plays an
active role in brain processes by regulating synaptic
plasticity that is crucial for learning and memory [4],
[23], [33], [47]. VEGF is produced by cells that
stimulate new blood cell formation, angiogenesis
[27].
The IGF-1 is an essential anabolic hormone that
the body uses for the regulation of many
physiological functions; for instance, the skeletal
muscle function, neuronal activity and cognitive
function [3], [31]. Furthermore, BDNF and IGF-1
“are crucial mechanisms underlying improved
learning response to exercise” [15]. IGF-1 and
VEGF are considered exercise-induced and seem to
coordinate and stimulate neurogenesis and
angiogenesis, respectively [21], [48].
In addition, some studies indicate that IGF-1
might be related to important neurodegenerative
diseases such as Alzheimer’s disease (AD). AD is a

Copyright © 2020, Infonomics Society

serious illness that impairs cognition, memory, and
many
other
brain
functions
(Alzheimer’s
Association, n.d.). IGF-1 pathway disruption is
associated with AD, which shows the importance of
IGF-1 and its relationship with cognitive processes
[50]. Moreover, IGF-1 disturbances are connected to
insulin problems. Gasparini and Xu [22] suggest that
patients with Alzheimer’s disease have a defective
response to insulin-related to alterations in the IGF-1
and insulin level. This alteration might cause
problems in the clearance of an important substance
called beta-amyloid. Beta-amyloid is considered one
of the key factors in the development of Alzheimer’s
disease, and its regulation appears to be strongly
dependent on the levels of insulin and IGF-1 [3],
[46]. High levels of insulin seem to disrupt the betaamyloid breakdown, while low levels of IGF-1
disturb the clearance of beta-amyloid cells [24], [40],
[32]. Hence, IGF-1 plays a critical role in certain
brain mechanisms that maintain a healthy brain. Due
to the strong relationship between physical exercises
and IGF-1 and insulin regulation might be one of the
key factors that induce the production of IGF-1. It is
essential to note that the relationship between
physical exercises and the production of IGF-1 and
VEGF has been established on experiments in which
IGF-1 and VEGF were blocked. This process
prevented the exercise-induced effects in the brain.
Interestingly, studies show that older individuals who
adhere to the practice of physical exercises have a
lower risk of developing Alzheimer’s disease and
other cognitive problems [5]. The fact that these
biological chemicals are critical to the neurological
function demonstrates their role in learning.
Furthermore, the evidence showing that these
substances might be exercise-induced demonstrate
the important role of keeping a lifestyle that involves
the practice of physical exercises. In addition, these
findings show that older adults maintain their
learning capacity, which can be even improved due
to exercises.

5. Limitations
The articles reviewed for this study do not show
specific information about the ideal duration of
exercise per session and for how long one needs to
be engaged in constant physical activity to show
improvements in the learning process. Also, there are
other factors related to learning like the level of
education and socioeconomic status among older
adults, which should be examined in order to have
more information about the influence of these factors
among older adults who engage in physical exercises
to improve the learning process.
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6. Conclusion
The increasing number of older adults in the
population, circumstances related to cognitive
decline, and older adults’ desire to maintain social
roles raise the attention to find ways to increase and
promote learning. Although changes in cognitive
functioning may accompany the ageing process, they
are greatly associated with lifestyle and environment
that lack elements to promote brain function. Older
adults maintain their learning capacity, and methods
like physical exercises might be beneficial to
cognitive processes that can foster not only a
healthier body but also a healthier mind.
Furthermore, older adults who practice physical
exercises might be at lower risk for certain serious
diseases such as Alzheimer’s disease. Promoting a
healthier ageing process through physical exercises
might increase the disability-free life expectancy,
which in turn can lower the costs to both individuals
and the healthcare system.
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