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Abstract

Aerobic exercise is structured, repetitive, and purposeful, aiming to improve physical fitness and
enhance cognitive performance, which includes processes like language, perception, attention,
memory, and decision-making The aim of this study was to provide a detailed understanding and
awareness of the effects of aerobic brain exercise among physiotherapy students. Quantitative Cross
— sectional study, self — administered questionnaire design. Ethical approval was obtained. All
Malaysian physiotherapy students were selected at random. Google Form was used to create the
questionnaire, which included closed-ended questions. Using IBM SPSS statistics version 22.0,
frequency analysis was carried out. Among physiotherapy students, 83.9% (n=302) knew that aerobic
exercise (AE) improves cognitive function, while 16.1% (n=58) did not. 46.4% identified the
recommended 150 minutes of moderate-intensity AE per week. 27.5% strongly agreed AE raises
academic standards, 41.7% agreed it protects thinking and memory, and 48.7% said it improves
focus. 44% believed AE enhances learning and attention, while 30.8% thought it produces new brain
cells. 37.7% agreed AE improves verbal and memory skills, and 55.6% strongly agreed AE enhances
motor function. The current study revealed that majority of the physiotherapy students reported being
aware of the AE on CF. However, half of the physiotherapy students does not have the knowledge that
regular AE improves CF.

Keyword: Aerobic Exercise, Awareness, Cognitive Functions, Health Risks, Knowledge, Public
Health, Education Quality.

Introduction cognitive performance, which may help
promote balanced aging [4, 5].

Aerobic fitness benefits brain health by
improving cerebral blood flow and removing
waste, while also boosting Brain-Derived
Neurotrophic Factor (BDNF) and insulin-like
growth factor (IGF), critical for wvascular
health, blood circulation, and brain cell growth
[6-9].

Higher brain functions are permanently
altered by aerobic exercise, which also
promotes gains in mental health, 1Q, and
cognitive skills like memory and concentration

Aerobic exercise (AE) involves skeletal
muscle movements that expend energy,
promoting health and psychological well-being
[1]. AE has been defined by the American
College of Sports Medicine as rhythmic
activities using large muscle groups, AE uses
fatty acids, carbohydrates, and amino acids to
generate energy through aerobic metabolism
[2]. Activities that are advised to maximize
aerobic capacity include cycling, dancing,
hiking, jogging, running, swimming, and
walking [3]. Studies indicate that AE improves
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as well as the ability to develop more useful
coping strategies for stressful circumstances
[10, 11].

Cognitive function (CF), encompassing
perception, focus, memory, decision-making,
and language comprehension, develops across
the lifespan from infancy to adulthood, with
semantic memory peaking later in life [12-14].
Declines in CF can hinder daily activities
(ADLs) in older adults. Interventions
enhancing CF draw interest across age groups,
crucial for adaptive behaviors, mental growth,
and academic performance [15-17]. Since
academic performance is a major contributor
to success, it is one of the most significant
factors affecting a student's life [18, 19].

The brain's capacity to respond to
experiences remains intact throughout life [20,
21]. AE enhances neuroplasticity and
cognitive function, especially when combined
with cognitive tasks, highlighting the efficacy
of dual-task training [22-24].

The studies aim to elucidate AE's impact on
brain function, connecting human research
findings and assessing awareness among
physiotherapy  students regarding AE's
cognitive benefits.

Materials and Method

A self-administered questionnaire was used
to perform this quantitative cross-sectional
investigation. In order to conduct this study,
Google Forms was used for the online
guestionnaire self-reporting of all institutes'
physiotherapy students. The researcher created
the gquestionnaire that was used to evaluate
students' awareness and knowledge of
cognitive function during aerobic activity. The
questions on the questionnaire have been
carefully crafted to ensure that they are
pertinent and precise in relation to the
information needed to provide an answer.
Survey respondents were asked to indicate
whether or not they were aware of the
advantages of aerobic exercise for cognitive
function. If they were, they were asked to

respond to additional questions about
knowledge and awareness in the following
section. A self-administered questionnaire
with closed-ended questions, such as Likert
scale questions, was used to collect data. The
above is also assured in order to resolve the
problems related to validity, reliability and to
increase the consistency of the participants’
knowledge of the questionnaires. The creation
of the content of the questions was focused
based primarily on personal experience and a
study of prior literature to provide
physiotherapy students with larger areas of
research on knowledge and awareness of the
effects of aerobic exercise that are likely to
improve cognitive functions.

The questionnaire were constructed in five
sections as follows:

Section 1 was related to demographic
details. It consisted age, gender, education
level, year of study and semester, located at
the beginning of the questionnaire.

Section 2 consisted of five elements
(participation, benefits, risk, confidential, and
consent) in the form of ethical. Basically, this
segment is when participants understand the
topic of the study project and tick whether
participants  understand. Whereas (three
statements) would be stated at the end of the
section if they have confirmed, read,
understand, and voluntarily participant the
research project. The option were: “Tick if you
understand”.

Section 3 consisted of five questions, four
concerning the participants' lifestyle and the
fifth about their awareness of how aerobic
activity affects their cognitive function before
moving on to the next section. The options for
answering were: (1) yes and (2) no. All
respondents who answered ‘yes’ will proceed
directly to Section 5 to respond the
‘Knowledge and Awareness” section, while
the ‘no’ response will proceed to Section 4.

In Section 4, the advantages of aerobic
exercise on cognitive function were briefly
discussed. Those participants who are not



aware the advantages of cognitive aerobic
exercise and answered to ‘no’, the section 3
will be specifically direct to this particular
section, after that the study will eventually be
terminated.

Section 5 consisted of twelve items
combining one optional questions and rating
scale type of questions in exploring the
students’ knowledge and awareness of aerobic
exercise on cognitive performance. A rating
scale type of question was constructed in this
questionnaire when exploring the concept or
aspects related to agree/disagree. In this study,
the  perceptions of the level of
agreement/disagreement  linked to the
knowledge and awareness of aerobic exercise
on cognitions was a 5- point scale ranging 1 to
5 (strongly disagree to strongly agree. The
format consisted of questions mainly closed-
ended. 364 responders in all were found at the
end of the day, out of the 341 physiotherapy
students who were targeted. Based on the
target population's experiences as
physiotherapy students, random sample was
chosen for this study. Based on the inclusion
and exclusion criteria, the subjects have been
chosen. Eligibility requirements: Any gender,
age restriction, diploma or degree, focused on
physiotherapy students from Malaysian
universities and colleges in their first to last
semester. Students who complete a diploma or
degree program in physiotherapy but
discontinue their studies midway are excluded.
The questionnaire was carried out from the
24" of October 2020 till 7" November 2020.
This questionnaire require less than 5 minutes
to complete.

Confidentiality and anonymity have been
highlighted in the information sheet. The
participant’s consent/agreement was presumed
if the questionnaire was completed. The

survey was opened for a period time of 15
days but there was fewer responses after 7
days. In order to resolve the low response
issue, a reminder was sent out to all
participants as an advanced reminder to enable
participants to respond the survey. On the 14"
day before the second reminder was to be
submitted to the social media, the
questionnaire was found more responses than
planned and so no second reminder was
required. On the 15" day, 12 a.m. the survey
was closed and students were unable to
participate after the particular date.

On the basis of the National Research Ethic
Service (2004), all research concerning human
beings needs ethical concern to guarantee their
protection, confidentiality and integrity. The
research request for this study was sent to
Ethics Committee for approval by Research
Ethics Committee of INTI International
University. Ethic approval ID: INTI-IU/FHLS-
RC/BPHTI/1INY12020/003. Informed consent
was sought before data collection to ensure the
involvement of participants on voluntary basis.
IBM SPSS statistics version 22.0 for Windows
was used to analyze the data. Frequencies,
averages, standard deviations, and 95%
confidence intervals are examples of
descriptive statistics that indicate there is only
5% (margin error) chances of simple result
differing by wusing EPI info software.
Descriptive analysis of the demographic data
of the respondents was done for example
gender, education level, semester and lifestyles
displayed in Table 1. Secondly, all data
obtained from the questionnaire is processed
by means of coding. Finally, the finding of the
study were summarised and documented in the
following chapter. A clear, non-repetitive,
written analysis explaining the relevance of the
finding clearly represented.

Table 1. Demographic Characteristic of Study and Lifestyle Factor:

Variable Sub category Number (n) | Percentage (%)
Gender Female 256 71.1
Male 104 28.9




Education level | Diploma 62 17.2
Degree 298 82.8
Year of study 1 75 20.8
2 74 20.6
3 123 34.2
4 88 24.4
Semester 1 38 10.6
2 39 10.8
3 38 10.6
4 38 10.6
5 53 14.7
6 70 194
7 68 18.9
8 16 4.4
Lifestyle Active 229 63.6
Sedentary 131 36.4
Exercise Yes 191 53.1
regularly No 169 46.9
Exercise per < 1hours 112 31.1
week 1-2 hours 105 29.2
3-4 hours 50 13.9
4-5 hours 20 5.6
>5 hours 33 9.2
None 40 111
Exercise Weight training 53 14.7
Preference Cardio training 195 54.2
Weight and 71 19.7
Cardio training
None 20 5.6
I don’t know 21 5.8

Result

After the initial questionnaire was sent, 113
(33.7 %) response were received within 1
week. Thus a reminder was sent again, leading
to a response rate of 314 (92.1 %) while at the
end of 15" day the response rate was 364
(106.7%) for the study. The Statistic
Programme for the Social Sciences (SPSS)
software version 20.0 was used to analyze the
guantitative  data gathered from the
demographic  information part of the

questionnaire. Therefore, the main findings
from closed-questions are displayed by
frequency and descriptive analysis, which is
based on bar charts and pie charts formats.

Closed-question  of Knowledge and
Awareness:

A total number of 360 participants from the
study were volunteered, 302 of them were
aware on benefits of AE by giving a response
rate at 83.9%, whereas 58 (16.1%) of them
were terminated from the study. (Figure 1).
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Figure 1. Total Number of Students Aware on AE, Cognitive and the Benefits
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Figure 2. Recommended of Minimum Amount of Moderate-Intensity AE per Week Based on Recommendation

Figure 2 shows that, the largest proportion
of respondents correctly identified the
recommended moderate-intensity needs at
least 150 minutes AE per week is 46.4%.
Therefore, 26.4% said 20 min/day, 3
days/week, followed by 5.8% said 30
min/day,7 days/week, 1.4% for 60 min/day, 7
days/week, and 3.9% were not sure.

The majority of respondents—46.7%
strongly agreeing and 40.7% agreeing—
strongly agreed that regular AE improves
cognitive function in relation to their
awareness of issues regarding AE. But 1.7%
strongly disagreed and 10.9% disagreed.
Thirty-five percent agreed, twenty-seven
percent strongly agreed, and thirty-eight
percent were neutral to the idea that AE raises
academic standards. In contrast, 1% strongly
disagreed and 8.3% disagreed.

The percentage of respondents who
believed that regular AE does not raise the risk
of acquiring anxiety and depression during the
following five years was just 1.3% (n=4) and
4.6% (n=14). Regular AE lowers this risk,
according to the majority of responders
(47.7%), of whom 31.1% strongly agreed.
18.2% of the population remained neutral. The
majority of respondents, 46.4%, agreed and
38.1% strongly agreed that regular art therapy
(AE) aids in overcoming impairments in
emotion regulation. Still, 11.9% ere neutral,
0.7% disagreed, and 3% strongly disagreed.

With 41.7% agreeing and 36.4% strongly
agreeing, the majority of respondents believed
that regular AE preserves or enhances working
memory and accessible recall, safeguarding
memory and cognitive abilities. 4.6%
disagreed, while 17.2% expressed no opinion.



Furthermore, 48.7% of respondents agreed and
38.7% strongly agreed that AE improves
attention and focus, whilst 10.3% were
indifferent and 2.3% disagreed. The majority
of respondents (44%), with 43.4% strongly
agreeing, felt that regular AE enhances
learning and controls attentiveness. But 1.7%
disagreed and 10.9%  were neutral.
Comparably, 44% agreed and 42.7% strongly
agreed that AE speeds up reaction times,
whilst 1.3% disagreed and 11.3% were
undecided.

30.8% of respondents agreed, 30.5%
strongly agreed, 30.1% were neutral, 6.3%
opposed, and 2.3% strongly disagreed with the
idea of creating new brain cells. Most
participants concurred that consistent AE
enhances verbal memory, with 37.7% agreeing
and 30.8% strongly agreeing. However, 25.2%
were neutral, 5.3% disagreed, and 1% strongly
disagreed. Finally, while 37.1% of respondents
agreed, 55.6% of respondents strongly felt that
regular AE enhances motor performance. On
the other hand, 0.7% disagreed, 0.3% strongly
disagreed, and 6.3% were neutral.

Discussion

The results highlight important issues
related to AE's effectiveness on CF and its
awareness among physiotherapy students.
Personal experiences, recent data should be
applied to interpret AE and CF, as relying
solely on personal experience leads to
inadequate knowledge [25].

To systematically analyze AE's impact on
cognitive  function among  Malaysian
physiotherapy students, this study developed a
questionnaire, revealing a lack of current
literature on this topic, despite most
participants acknowledging AE's benefits.
Despite 83.9% awareness of AE's benefits,
only 46.4% correctly identified recommended
AE levels. The study found that active
students had higher life satisfaction. However,
a nearly equal number of students exercised
regularly and did not, indicating a lack of

awareness about routine physical exams. Most
students preferred cardio training (54.2%) over
weight training.

Regular AE was found to benefit cognitive
function, with 83.9% of students recognizing
its advantages for various age groups.
Additionally, 75.8% agreed that AE does not
increase the risk of depression and anxiety.
Regular AE also aids in emotion regulation
(85.5%), working memory, and cognitive
flexibility (78.1%). Despite the benefits,
87.4% of students agreed AE enhances
cognitive function for adults with neurologic
disorders. However, only a few studies focus
on AE's effect on emotion regulation and
cognitive flexibility [26].

Moderate-intensity AE helps improve
mood, memory, and sleep. This aligns with
findings that AE benefits cognitive function,
with 87.4% agreeing on its positive impact.
AE also improves reaction time and
concentration (86.7%). It boosts brain health
by increasing blood flow and supporting
hormone release, which aids brain cell growth
[27]. AE significantly improves verbal recall
and learning, with 68.5% of students
acknowledging this. The majority agreed on
AE's positive impact on cognitive function and
motor memory formation.

To enhance knowledge and awareness of
AE, various methods, including social
marketing, should be used. Professional AE
benefits both personal wellbeing and career
satisfaction.

The strengths of the current study are a
globally representative study population
targeted to physiotherapy students in
Malaysia. In addition, this is the first study to
examine the knowledge and awareness of
aerobic exercise on cognitive function, to be
best of our knowledge. Findings are
generalised, the collection procedure is well-
designed and sample is representative and
sufficiently straightforward to interpret for the
research population. The data is clear, correct
and reliable. As noted, self-administered



questionnaire were used in the current study to
examine the proportion of individuals with
knowledge and awareness.

The Limitation of the study are A self-
administered questionnaire was choose by the
data collection tool in this study. In this report,
there was no comparative study conducted.
The only limitation is that respondents with
their responses may not be 100% honest or
unconfused. Despite these limitation, the
current study include wupdates on the
knowledge and awareness of aerobic exercise
on cognitive function by students of
physiotherapy. Further study should be done to
know more about the knowledge and
awareness about aerobic exercise in the
general population. A comparative analysis of
the perceptions of these study among
Malaysian Physiotherapist ~ could be
performed. This would give greater depth in
comparison of perceptions.

References

[1]. Penedo, F. J., Dahn, J. R., 2005, Exercise and
well-being: a review of mental and physical health
benefits associated with physical activity. Curr
Opin Psychiatry, 18(2):189-93. Doi:
10.1097/00001504-200503000-00013. PMID:
16639173,

[2]. Erickson, K. I., Hillman, C., Stillman, C. M.,
Ballard, R. M., Bloodgood, B., Conroy, D. E., et
al., For 2018 Physical Activity Guidelines
Advisory Committee, 2019, Physical Activity,
Cognition, and Brain Outcomes: A Review of the
2018 Physical Activity Guidelines. Med Sci Sports
Exerc, 51(6):1242-1251. Doi:
10.1249/MSS.0000000000001936. PMID:
31095081; PMCID: PMC6527141.

[3]. Pescatello, L. S., editor, 2014, ACSM's
guidelines for exercise testing and prescription.
Lippincott Williams & Wilkins.

[4]. McAuley, E., Kramer, A. F., Colcombe, S. J.,
2004, Cardiovascular fitness and neurocognitive
function in older adults: a brief review. Brain

Conclusion

In conclusion, the current study revealed
that 83.9% of the physiotherapy students
reported being aware of the AE on CF.
However, half of the physiotherapy students
does not have the knowledge of the enhancing
cognitive function by performing regular
aerobic exercise. Therefore, majority of the
reported neutral. These results suggested need
to use various methods to increase or raise
knowledge among physiotherapy students of
the AE on CF.

Conflict of Interest
Nil.
Acknowledgement

We thank all the participants involved in
this research. We also thank our institutions
for their guidance and timely help throughout
the process.

Behav Immun, 18(3):214-20. Doi:
10.1016/j.bbi.2003.12.007. PMID: 15116743.

[5]. Churchill, J. D., Galvez, R., Colcombe, S.,
Swain, R. A., Kramer, A. F., Greenough, W. T.,
2002, Exercise, experience and the aging brain.
Neurobiol Aging, 23(5):941-55. Doi:
10.1016/50197-4580(02)00028-3. PMID:
12392797.

[6]. Lojovich, J. M., 2010, The relationship
between aerobic exercise and cognition: is
movement medicinal? J Head Trauma Rehabil,
25(3):184-192.
https://doi.org/10.1097/HTR.0b013e3181dc78cd
[7]. Cotman, C. W., Berchtold, N. C., 2002,
Exercise: a behavioral intervention to enhance
brain health and plasticity. Trends Neurosci,
25(6):295-301. https://doi.org/10.1016/s0166-
2236(02)02143-4

[8]. Sallam, N., Laher, 1., 2016, Exercise
Modulates Oxidative Stress and Inflammation in
Aging and Cardiovascular Diseases. Oxid Med Cell
Longev, 2016:1-32.
https://doi.org/10.1155/2016/7239639


https://doi.org/10.1097/HTR.0b013e3181dc78cd
https://doi.org/10.1016/s0166-2236(02)02143-4
https://doi.org/10.1016/s0166-2236(02)02143-4
https://doi.org/10.1155/2016/7239639

[9]. Cabral, D. F., Rice, J., Morris, T. P., Rundek,
T., Pascual-Leone, A., Gomes-Osman, J., 2019,
Exercise for Brain Health: An Investigation into the
Underlying Mechanisms Guided by Dose.
Neurotherapeutics, 16(3):580-599.
https://doi.org/10.1007/s13311-019-00749-w

[10]. Singh, M., Sachdev, S., Raj, D., 2022,
Intelligence, Stress and Cognitive Functions
Assessment after three months Practice of
Moderate Intensity Physical Exercise. JK Sci J Med
Educ Res, 24(4):221-224.

[11]. Alagesan, J., Brite, Saghaya Rayna A., 2020,
Effectiveness of Aerobic Exercise on Short Term
Memory and Sustained Attention among
Developmental Coordination Disorder Children.
Indian Journal of Public Health Research &
Development. 2020 Apr 1;11(4).

[12]. Park, D. C., Lautenschlager, G., Hedden, T.,
Davidson, N. S., Smith, A. D., Smith, P. K., 2002,
Models of visuospatial and verbal memory across
the adult life span. Psychol Aging., 17(2):299-320.
https://doi.org/10.1037/0882-7974.17.2.299

[13]. de Greeff, J. W., Bosker, R. J., Oosterlaan, J.,
Visscher, C., Hartman, E., 2018, Effects of
physical activity on executive functions, attention
and academic performance in preadolescent
children: a meta-analysis. J Sci Med Sport,
21(5):501-507. Doi: 10.1016/j.jsams.2017.09.595.
PMID: 29054748.

[14]. Akbar, A. S., Srinivasan, V., Suganthirababu,
P., 2024, Efficacy of Cognitive Behavioral Therapy
on Mental Health in Hospital Housekeeping Staff.
Psychiatria Danubina. 2024 Dec 28;36(3-4):400-1.
[15]. Nouchi, R., Kawashima, R., 2014, Improving
Cognitive Function from Children to Old Age: A
Systematic Review of Recent Smart Ageing
Intervention Studies. Adv Neurosci, 2014:1-15.
https://doi.org/10.1155/2014/235479

[16]. Tomporowski, P., McCullick, B., Pendleton,
D., Pesce, C., 2015, Exercise and children's
cognition: The role of exercise characteristics and a
place for metacognition. J Sport Health Sci,
4(1):47-55.
https://doi.org/10.1016/j.jshs.2014.09.003

[17]. Xu, J., Akhter, S., Apuke, O. D., 2025, The
effectiveness of combining interactive media based

cognitive behaviour therapy with art and music
therapies for ameliorating the generalised anxiety
disorder of children exposed to abduction.
Psychiatry Research. 2025 Jul 1;349:116498.

[18]. Tin, T. T., Ee, L. C., Rong, J. C., 2024, Sleep
quality as a mediating role in general health and
academic performance in the context of sustainable
education. Int J Innov Res Sci Stud, 7(2):690-700.
[19]. Sendil, A. M, Canli, U., Sheeha, B. B,
Alkhamees, N. H., Batrakoulis, A., Al-Mhanna, S.
B., 2024, The effects of structured coordinative
exercise protocol on physical fitness, motor
competence and inhibitory control in preschool
children.  Scientific ~ Reports, 2024  Nov
18;14(1):28462.

[20]. Li, S. C., Brehmer, Y., Shing, Y. L., Werkle-
Bergner, M., Lindenberger, U., 2006,
Neuromodulation of associative and organizational
plasticity across the life span: Empirical evidence
and neurocomputational modeling.  Neurosci
Biobehav Rev, 30(6):775-790.
https://doi.org/10.1016/j.neubiorev.2006.06.004
[21]. Revathi, S., John, S., 2019, Learning
preferences transformation in tertiary education.
International Journal of Recent Technology and
Engineering (IJRTE). 2019;8(2S):215-20.

[22]. Netz, Y., 2019, Is There a Preferred Mode of
Exercise for Cognition Enhancement in Older
Age?—A Narrative Review. Front Med, 6:1-10.
https://doi.org/10.3389/fmed.2019.00057

[23]. Altaim, T. A., Subramanian, S. S., Sam, A,
Alenezi, L., Ramanathan, K., Gaowgzeh, R. A,
Arjunan, P., Salman, A. F., 2025, The relationship
between  physical activity and academic
performance among health professional students: a
correlational study. Retos: nuevas tendencias en
educacion  fisica, deporte y  recreacion.
2025(66):872-81.

[24]. Raj, J. A., Patra, R. C., Ramya Krishna, M.
L., Vaheedha, S., Himabindu, K., et al., 2025,
Impact of exercise on cognitive function and motor
impairment in patients with type 2 diabetes
mellitus: a systematic review and meta-analysis. J
Adv Biomed. 11(2). D0i:10.53555/jab.v11i2.177.
[25]. Mihailova, A., Kaminska, |., Bernane, A,
2014, Physical activity in physiotherapy and


https://doi.org/10.1007/s13311-019-00749-w
https://doi.org/10.1037/0882-7974.17.2.299
https://doi.org/10.1155/2014/235479
https://doi.org/10.1016/j.jshs.2014.09.003
https://doi.org/10.1016/j.neubiorev.2006.06.004
https://doi.org/10.3389/fmed.2019.00057

physical education high school students. SHS Web
Conf, 10:1-8.
https://doi.org/10.1051/shsconf/20141000025

[26]. Giles, G. E., Cantelon, J. A., Eddy, M. D.,
Brunyé, T. T., Urry, H. L., Mahoney, C. R,
Kanarek, R. B., 2017, Habitual exercise is
associated with cognitive control and cognitive
reappraisal success. Exp Brain Res, 235(12):3785-

3797. Doi: 10.1007/s00221-017-5098-x. PMID:
28975416.

[27]. Bjgrnebekk, A., Mathé, A. A., Breng, S,
2005, The antidepressant effect of running is
associated with increased hippocampal cell
proliferation. Int J  Neuropsychopharmacol,
8(3):357-368. Doi: 10.1017/S1461145705005122.
PMID: 15769301.


https://doi.org/10.1051/shsconf/20141000025

