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Abstract: Background: Down syndrome is the most common congenital chromosomal disorder that is always present with mental
retardation. Down’s syndrome is characterized by abnormalities in learning, memory, and language that lead to mild-to profound
impairment in intellectual functioning. Physical activity has an important role in the management of Down syndrome. Various studies
have supported that Aerobic exercise improves both cognition and attention span in down syndrome. Objective: To find out the
Combined effect of aerobic and strength-based exercise program on cognitive function in adults with Down Syndrome. Study selection:
This narrative review is conducted on databases from Pub med, Google scholar, Research Gate and Cochrane library. This review
included 6 studies on the Combined effect of aerobic and strength-based exercise program on cognitive function in adults with Down
Syndrome. Conclusion: It is concluded that Combined effect of aerobic and strength-based exercise program effective in cognitive

impairments in adults with Down syndrome.
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1. Introduction

Down syndrome is the most common congenital
chromosomal disorder that is always present with mental
retardation.® Down syndrome also known as trisomy 21, are
due to presence of an extra copy of 21st chromosome. In this
type of Down Syndrome (Trisomy 21) baby is born with 3
chromosomes, rather than the usual pair. These cases of
down syndrome are not inherited and is caused by non-
disjunction.? Down syndrome is caused by the over-
expression of normal genetic material, usually an extra
chromosome 21. Trisomy 21 occurs by meiotic non-
disjunction, when the egg or sperm carries an extra copy of
chromosome 21.

Down syndrome is the most common genetic cause of
intellectual disability occurring in approx. 1 in 800 births
worldwide.? 80 % of Down syndrome children are seen in
mothers older than 35 years.*

The condition can be identified during pregnancy by
screening or karyotyping, or shortly after delivery through
muscle hypotonia (low muscle tone) or other symptoms,
with blood work serving as confirmation.” Recent
biomedical and molecular studies have suggested that the
Down syndrome chromosomal anomaly determines a
number of changes in protein expression patterns that lead to
specific biochemical, physiological, anatomical, and
behavioural characteristics like an imbalance of the
oxidative metabolism, mitochondrial dysfunction, impaired
nervous system, musculoskeletal disorders, congenital
problems of the heart, narrowed airways, obesity, premature
aging, and poor sleep.’

Down’s syndrome is characterized by abnormalities in
learning, memory, and language that lead to mild-to
profound impairment in intellectual functioning.® Individuals
with down syndrome may have the following physical
features- brachycephaly with flat occiput, flat facial profile,
flat nasal bridge, protruding tongue, small mouth, low set
ears, upward slant of palpebral fissures, squint, short and
broad neck, abundant neck skin, short and broad hands,
clinodactyly, simian crease, sandal gap, hypotonia,
hyperflexibility.” Individuals with down syndrome may have
a higher risk of many conditions including arteriosclerosis,
cardiovascular diseases, endocrine disorders, some cancers,
Alzheimer’s, dementia, osteopenia, ophthalmic disorders,
dysmenorrhea.®

Physical activity provides opportunities to interact with the
environment, facilitating motor, social and cognitive
development.® Previous studies showed that positive
memory changes are associated with increase in local grey
matter volume in the prefrontal and cingulate cortex, and
brain derived neurotrophic factor level as a result of
increased physical activity.” Physical activity has an
important role in the management of Down syndrome.
Aerobic exercise improves both cognition and attention span
in down syndrome by increasing the expression of
neurotrophin, such as brain derived neurotrophic factor and
elevated blood flow in the certain areas of brain.’

2. Methods

Studies are search from the following search engine
PubMed, Google scholar, ResearchGate and Cochrane
library to review the literature. Studies include that
Cognitive function. Key words used to search studies are
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3. Discussion

Stroop colour and word test and cognitive scale for down
syndrome can be improved by aerobic and strength-based
exercises. The combined effect of aerobic and strength-
based exercise program on cognitive impairments are
effective in adults with Down syndrome. The main
objective of this review is to find out the Combined effect of
aerobic and strength-based exercise program on cognitive
function in adults with Down Syndrome. Previous research
in older adults without down syndrome has found similar
improvements in memory after a physical activity
intervention. Ruscheweyh et al. found that memory scores
improved in older adults over the prescribed 150 min per
week of either low or moderate intensity physical activity.

All of these findings point to the possibility that exercise
might help people with down syndrome avoid or treat
memory loss. Previous research suggests that positive
memory changes are associated with increases in local grey
matter volume in the pre-frontal and cingulate cortex as well
as brain derived neurotropic factors as a result of increased
physical activity."® However, further investigation is
required to determine the exact mechanism by which
physical activity may impact memory in individuals with
down syndrome. A study by Lauren T. Ptomey et al. proven
that increased exercise may have positive change on
memory and other cognitive functions.”® Similarly, Pastula
and colleagues observed significant improvement in decision
speedand mental processing speed, which are similar to
reaction time, and attention, respectively.’® Chen et al.
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Found that adults with DS who completed moderate-
intensity PA demonstrated improvements in reaction time,
while those who did vigorous intensity had impaired
scores.” All things considered, our findings suggest that
elevated PA could enhance focus and response speed, but
more studies on dose and intensity are necessary. A study by
Hsiu-Ching Lin et al. proved that exercise training program
is capable of improving muscle strength and agility
performance of adolescents with DS.**

Through the above studies, it is found that aerobic and
strength-based exercises improve cognition in adults with
down syndrome.

4. Conclusion

The Combined effect of aerobic and strength-based exercise
are effective method for improvement of cognitive function.
All the above mention studies have multiple limitations such
as inadequate sample size, short intervention period. Due to
multiple limitations in studies conducted till date, no
definitive protocol of aerobic and strength-based exercise on
down syndrome adults could be framed. In order to establish
a definitive protocol for down syndrome adults more studies
should be conducted. Although there are studies which
shows the effect of aerobic and strength-based exercise
intervention on cognitive function in adults with Down
Syndrome in abroad countries such as USA but there is no
such study conducted on Indian population. So, this study
will be conducted to know the effect of this intervention in
Indian population.
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