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Abstract

Background: Aerobic exercise plays an influential role in improving mental health. Aerobics, as a form of efficient aerobic
exercise, is suitable for various individuals and promotes the mental health of college students.

Objectives: The purpose of this study was to explore whether aerobic exercise has a positive effect on the mental health and
Body Mass Index (BMI) of obese college students.

Methods: Sixty obese college students with a BMI > 28 were selected and divided into two groups. Each group consisted of 30
students, 15 boys and 15 girls. The experimental group received aerobic exercise training three times a week for 12 weeks, while
the control group received prescribed aerobic training. Data before and after the experiment were recorded.

Results: The BMI of the experimental group decreased from 30.19 + 0.73 before the experiment to 27.32 + 0.84 after the
experiment, with a change range of 2.86 + 0.11. The experimental group showed significant differences before and after the
experiment (P < 0.01). The BMI of the control group decreased from 30.16 + 0.73 before the experiment to 28.62 + 0.89 after the
experiment, with a change range of 1.54 + 0.84. The control group also showed significant differences before and after the
experiment (P < 0.05). The experimental group had a better effect. The 12 dimensions of the mental health test changed in both
the experimental group and the control group, and the results were statistically significant (P < 0.05), with the experimental
group showing better improvement.

Conclusions: The statistically significant impact of aerobics on the mental health of obese college students holds practical
significance. Notably, the observed reduction in anxiety and depression symptoms, coupled with notable enhancements in self-
esteem and self-confidence, underscores the tangible benefits of incorporating aerobics into the lifestyle of this demographic.
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1. Background

The problem of obesity among college students has
shown an obvious increasing trend in the past few
decades (1). This issue is of great concern around the
world. According to the World Health Organization
(WHO), global obesity rates have nearly doubled in the
past four decades (2). The college student population is
particularly vulnerable to obesity and is at a critical time
of changes in lifestyle and eating habits (3). A "college
student" typically refers to an individual enrolled in
post-secondary education at a college or university. The
age range for college students can vary depending on
the educational system and country, but generally, they

are between the ages of 18 and 24 years old. College
students often face academic pressure, social pressure,
and self-identity and body image issues, all of which can
lead to unhealthy lifestyles and obesity (4). Therefore, it
is important to understand the background and
influencing factors of obesity in college students to
formulate intervention strategies.

There is a strong correlation between obesity and
mental health. Numerous studies have shown that
obese people are more likely to have mental health
problems such as anxiety and depression. Obesity can
lead to lower self-esteem, social isolation, and
dissatisfaction with one's own image, which can affect
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mental health (5-7). Recent systematic reviews have
further supported these findings, highlighting the
detrimental effects of obesity on psychological well-
being (8-10). In addition, obesity can lead to physical
health problems, such as diabetes and high blood
pressure, which can also negatively impact mental
health (11). Therefore, understanding the complex
relationship between obesity and mental health is
essential for comprehensive interventions.

Aerobics is a type of aerobic exercise that combines
dance, music, and gymnastic movements (12). It is
usually conducted in a group setting and has a certain
social nature (13). Aerobics focuses on the coordination
and fluency of movement and is usually carried out to
music, making it a form of exercise that can improve
both physical and mental health (14, 15). Aerobics is
suitable for people of all ages and physical levels and is
widely popular on college campuses (16). Previous
research has explored the positive effects of exercise on
mental health. Some studies have found that regular
exercise can reduce anxiety and depression symptoms
and improve self-esteem and self-confidence. Most of
these studies were conducted across different age
groups and populations, including teenagers, adults,
and older adults (17, 18). However, research on obesity
among college students is still relatively limited.
Therefore, this study aims to fill this knowledge gap and
investigate whether aerobic exercise as a potential
intervention can improve the mental health of college
students with obesity.

2. Objectives

The purpose of this study was to explore whether
aerobic exercise has a positive effect on the mental
health and Body Mass Index (BMI) of obese college
students.

3. Methods

3.1. Research Object

To ensure the accuracy and timeliness of this study,
we recruited 300 obese college students and extracted
20% of the sample size. The sample size was determined
using the formula: Sample size = Total population x 20%.
With a total population of 300 individuals, the final
study sample size was calculated to be 60 participants,
comprising 30 boys and 30 girls. According to G*Power

software, which calculated the sample size based on the
means difference between two independent means (two
groups), the required sample size was also 60
participants. The participants were college students
aged between 18 and 23 years, with an average age of
20.40 + 2.09 years, height of 1.69 + 0.09 meters, weight
of 85.96 +10.30 kilograms, and BMI of 30.17 + 0.42. Obese
individuals were screened based on BMI, with a
threshold of 28 or above (19, 20). Inclusion criteria
included individuals with a BMI equal to or exceeding
28, ensuring the inclusion of obese individuals, college
students aged 18 to 23 years to capture a homogeneous
sample characteristic of the target demographic, and
participants free from significant medical conditions or
contraindications to aerobic exercise, ensuring the
safety and feasibility of participation in the
intervention. Exclusion criteria included individuals
with  pre-existing medical conditions (e.g,
cardiovascular disease, orthopedic injuries) that may
contraindicate participation in aerobic exercise or
confound the study outcomes, participants taking
medications known to influence body weight or mental
health outcomes, as these may confound the effects of
the aerobic exercise intervention, and pregnant
individuals, due to physiological changes that may
affect BMI measurements and the safety considerations
associated with exercise during pregnancy. By clearly
defining and scientifically justifying the inclusion and
exclusion criteria, the completeness and rigor of the
study design were ensured, ultimately contributing to
the validity and reliability of the findings. During the
experiment, the 60 obese college students maintained
normal study, rest, and diet routines to minimize
interference from unrelated factors. To ensure a diverse
and representative sample, participants were recruited
from different universities and colleges using random
sampling methods. Prior to enrollment, subjects were
asked to sign a willingness to participate in the study
and an informed consent form that clearly explained
the purpose, process, and potential risks of the study,
emphasizing that they could withdraw at any time. This
study was approved by the Ethics Review Committee of
Universiti Teknologi Malaysia (approval No.: UTMREC-
2024-55).

3.2. Research Method

A pre- and post-test control group design will be used
in this study. Subjects were randomly assigned to two
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groups: Experimental and control, with an equal
number of male and female participants in each group.
The aerobics exercise training cycle was 12 weeks, with
sessions held three times a week, each lasting one hour.
This schedule aligns with the teaching arrangement at
Yuncheng College, which has 16-week semesters.
Students adjust in the first two weeks and prepare for
exams in the last two weeks. Additionally, as the climate
gets progressively colder, student participation may
decrease, potentially affecting the aerobics training
effect and test results. Therefore, the experiment period
was set at 12 weeks, three times a week.

The experimental group received instruction from
professional aerobics teachers, including basic steps,
routines, and stretching exercises. Each session
consisted of 5 - 10 minutes of preparation, 40 - 50
minutes of teaching and training, and 5 - 10 minutes of
relaxation and summary. The aerobics exercise intensity
was mainly medium to low, with heart rates controlled
at 120 - 150 beats per minute, and the music rhythm
adjusted accordingly. The control group engaged in
physical exercise activities at the same time, selecting
their own activities and aiming to complete more than
5,000 steps per session, based on the regular teaching
plan of college sports or their choice within a specified
time. Walking about 5,000 to 7,500 steps in an hour is
considered a healthy level of activity, helping maintain
basic health and physical activity levels. Table 1 explains
the exercise programs of the experimental and control
groups.

The questionnaire survey scale used was the China
College Student Mental Health Scale (CCSMHS),
compiled by Professor Zheng Richang of Beijing Normal
University and promoted by the Ministry of Education.
The scale, with a reliability of 0.764 to 0.893, consists of
104 questions. Symptoms described by each question
were graded from 1 (no) to 5 (always) according to their
frequency of occurrence (21, 22). The higher the score,
the worse the mental health status. The scale is further
divided into 12 symptom subscales, including
somatization, anxiety, depression, low self-esteem, social
withdrawal, social aggression, psychosexual disorders,
paranoia, compulsion, dependence, impulsivity, and
psychotic tendencies. The mental health level was
analyzed based on the scores of each subscale (23), as
shown in Figure 1.

This psychological survey questionnaire is consistent
with the mental health metrics for Chinese college
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students. By collecting questionnaire data before and
after the experiment and using SPSS 25.0 (including
descriptive analysis, analysis of variance, paired t-test
analysis, independent sample t-test, comparative mean,
etc.), Excel, and other software to summarize and
analyze the data, the experimental conclusions were
drawn.

4.Results

4.1. Influence of Aerobics on Body Mass Index of College
Students with Obesity

After 12 weeks of moderate to low-intensity aerobics
training, the weight loss effects of the experimental and
control groups were measured. The chosen BMI index
reflects the basic condition of the students' bodies. As
shown in Table 2, before the experiment, there were no
significant differences in age, height, weight, and BMI
between the experimental group and the control group
(P> 0.05). This data analysis ensures that the differences
in height and weight between the experimental and
control groups will not affect the experiment's accuracy,
allowing the experiment to proceed smoothly. After the
experiment, there were still no significant differences in
age, height, and weight data between the experimental
and control groups (P > 0.05), but the BMI data showed
a P-value of < 0.01, with a range of change of 1.30 £ 0.05,
indicating significant
experimental and control groups after the experiment.

differences between the
This section focuses on the comparative analysis of the
data before and after the experiment for both groups.
Descriptive analysis was performed to reflect the data
differences before and after the experiment.

The index changes of the experimental and control
groups are shown in Table 2. The height of the students
in the experimental group increased from 1.69 * 0.09
before the experiment to 1.69 * 0.09 after the
experiment, with a change range of 0.01+ 0.00, P> 0.05,
showing no significant differences. For college students,
short-term exercise is unrealistic for height growth, and
the same is true for aerobics. There was no significant
difference in height before and after the experiment.
Variations such as chest bulging, hunchback, and
different test times (e.g., morning measurements) may
cause slight differences in height data but do not affect
the experiment's accuracy. Body weight decreased from
86.02 +10.00 before the experiment to 78.72 + 9.76 after
the experiment, with a range of 7.29 £ 0.24, P < 0.05,
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Table 1. Exercise Plan of Experimental Group and Control Group

Group Type of Exercise Frequency Duration Intensity Progression

Experimental Aerobics (taught by professionals: Basic steps, 3 1h Medium to low (heart rate: 120 - Progressive intensity based on
Xperime routines, stretching) times/week 150 bpm) fitness level

Control Self-selected physical activities aiming for 5000+ steps 2 1h Not specified Not applicable

times/week

Search literature, make teaching plan; determine
the experimental subjects and group

-

Experimental group
of 30 people

Physical and psychological scale

-

Control group of 30
people

measurement, data processing,
analysis and comparison before
the experiment

Experimental group:

Control group:

Aerobics training teaching, ™
medium and low strength

\—._

* Project optional, complete more
than 5000 steps of exercise

After the experiment, physical and
psychological scale measurement, data

processing, analysis and comparison

Figure 1. Flow chart of selecting subjects

showing significant differences. Body Mass Index
decreased from 30.18 + 0.73 before the experiment to
27.32 £ 0.84 after the experiment, with a range of 2.86 +
0.11, P < 0.01, showing significant differences. Therefore,
it can be interpreted that a certain duration of aerobics
exercise can achieve weight loss. The rise in height is due
to the improvement of body posture after practicing
aerobics.

The height of students in the control group increased
from 1.68 + 0.09 before the experiment to 1.69 + 0.09
after the experiment, with a change range of 0.01+ 0.00,
P > 0.05, showing no significant differences. Body
weight decreased from 85.90 + 10.77 before the
experiment to 81.81 + 10.46 after the experiment, with a
range of 83.19 + 0.31, P < 0.05, showing significant
differences. Body Mass Index decreased from 30.16 £ 0.73
before the experiment to 28.62 + 0.89 after the

experiment, with a range of 1.54 £ 0.84, P < 0.01, showing
significant differences. Therefore, it can be interpreted
that general and regular physical activity can achieve
weight loss. It can be observed that the proportion of
weight and BMI reduction is higher in the experimental
group, indicating that aerobics exercise has a more
substantial effect on weight loss among obese college
students.

4.2. The Influence of Aerobics on the Mental Health of Obese
College Students

Table 3 shows the mental health levels of students in
the experimental and control groups, tested by the
Mental Health Scale of Chinese College Students before
the experiment. The test results were statistically
analyzed, and the descriptive statistics of the overall
mental health levels were compared with the national
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Table 2. Basic Information of Experimental Group and Control Group Before Experiment ®

Item Experience Group (30) Control Group (30) Variation Value P-Value
Age
BE 20.67%2.60 20.13£138 0.54+1.22 033
AE 20.67£2.60 20.13£1.38 0.54 +1.22 0.33
Height (m)
BE 1.69£0.09 1.68£0.09 0.001+0.00 0.97
AE 1.70£0.09 1.69+0.09 0.005+0.00 0.77
Weigh (kg)
BE 86.02+10.00 85.90 £10.77 0.115+0.77 0.97
AE 78.72+£9.76 81.81+10.46 3.088+0.70 0.24
BMI
BE 30.18+0.73 30.16+£0.73 0.029+0.00 0.88
AE 2732+£0.84 28.62+0.89 1.296 + 0.05 0.00
Abbreviations: BE and AE ,before experiment and after experiment; BMI, Body Mass Index.
4 Values are expressed as mean + SD.
Table 3. Comparison with the National Average Level in 12 Dimensions Before the Experiment *
Item Experience Group (30) Control Group (30) P-Value National Average Effect Size (Cohen's d)
Somatization 15.03 £1.61 15.13 £1.613 0.65 13.27+4.24 -0.060
Anxiety 17.3+2.38 17.17 £2.321 033 16.60 +5.36 0.055
Depression 16.47+2.01 16.53 £2.389 0.91 16.00 £5.37 —0.027
Inferiority 16.97 £3.57 17.13 £3.481 0.10 1512 +5.15 —0.045
Paranoid 16.93+2.33 17.17 £ 4.251 0.76 15.13+4.95 -0.074
Compulsion 18.20+2.73 18.11+2.857 0.79 18.23 £5.32 0.032
Withdrawal 16.33 £2.10 16.43+2.201 0.54 15.59 +£5.37 -0.046
Aggression 14.03+2.39 14.00 £2.491 0.75 14.27+4.38 0.012
Sex psychology 12.08 +3.44 1217 £3.415 0.264 1137+ 4.01 -0.026
Dependence 16.37£2.70 16.20 £2.469 0.169 16.78 £5.45 0.066
Impulse 14.58 £2.19 14.47+2.29 0.38 14.72+4.49 0.049
Psychosis 1110 £2.40 11.20 £2.43 0.48 12.00 +£3.65 —0.041

@ Values are expressed as mean + SD.

average level. Table 3 displays the 12 dimensions of
mental health tests for both the experimental and
control groups. The results indicate no significant
difference in the mental health test data of the two
groups before the experiment (P > 0.05), excluding
interference caused by differences in the data of the two
groups.

In terms of somatization, the experimental group
exhibited a mean score of 15.03 £1.608, while the control
group had a mean score of 15.13 £ 1.61, both exceeding
the national average level of 13.27 £ 4.24. Similarly, for
inferiority, the experimental group had a mean score of
16.97 * 3.57, and the control group had a mean score of
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17.13 % 3.48, both higher than the national average level
of 15.12 £ 5.15. Additionally, in terms of paranoia, the
experimental group had a mean score of 16.93 * 2.33,
while the control group had a mean score of 17.17 £ 4.25,
both surpassing the national average level of 15.13 £ 4.95.

Furthermore, although the average scores for anxiety,
depression, compulsion, withdrawal, and sexual
psychology were higher than the national average, the
differences were relatively small, suggesting that the
research population may exhibit some psychological
issues in these areas. Conversely, the average levels of
aggression, dependence, impulse, and psychosis were
all lower than the national average, indicating that the
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Table 4. Comparison Results with the National Average Level in 12 Dimensions After the Experiment

Item Experience Group (30) Control Group (30) P Value National Average Effect Size (Cohen's d)
Somatization 1230£1.60 13.67+16.26 0.00 13.27+4.24 -0.119
Anxiety 14.13+£1.89 16.54 +2.16 0.00 16.60 +5.36 -1.201
Depressed 14.20 £2.10 15.01+£2.28 0.00 16.00 £5.37 -0.369
Inferiority 14.87+0.55 15.70 £ 0.58 0.00 15.12 +£5.15 -2.024
Paranoid 15.07£2.15 15.90 £2.01 0.01 1513 +4.95 -0.401
Compulsion 15.17£3.10 16.03+£2.43 0.00 18.23+5.32 -0.310
Withdrawal 13.97+1.45 15.03£1.72 0.00 15.59+£5.37 -0.668
Aggression 12.74 £1.89 13.33+1.94 0.00 14.27+4.38 -0.309
Sex psychology 1038+138 1127 +£120 0.02 1137+ 4.01 -0.735
Dependence 13.97+2.36 14.23+2.45 0.04 16.78 £5.45 -0.108
Impulse 12.53£2.57 13.47+233 0.00 14.721+4.49 -0.384
Psychosis 9.87+2.01 10.83+1.64 0.000 12.00 +£3.65 -0.538

2Values are expressed as mean + SD.

subjects exhibited better psychological health in these
aspects.

Table 4 shows the mental health levels of the
experimental and control groups after the experiment,
compared and analyzed against the national average
level. The data results from Table 4 demonstrate.

Somatization: 12.30 + 1.60 in the experimental group
and 13.67 * 16.26 in the control group, P < 0.01,
indicating a statistically significant difference after the
experiment. This showed that the experimental group
performed better in terms of physical symptoms. The
experimental group also had a somatization score lower
than the national average of 13.27 + 4.24, indicating that
the experimental group was relatively healthier in
terms of somatization. Anxiety: 14.13 + 1.89 in the
experimental group and 16.54 + 2.16 in the control
group, P < 0.01, indicating a statistically significant
difference after the experiment. The anxiety scores of
the experimental group were also lower than the
national average of 16.60 * 5.36, indicating that the
experimental group performed better in terms of
anxiety. Depression: 14.20 + 2.19 in the experimental
group and 15.03 * 2.28 in the control group, P < 0.01,
indicating statistically significant differences after the
experiment. Depression scores in the experimental
group were also lower than the national average of
16.00 + 5.37, indicating that the experimental group had
a positive performance in terms of depression.
Inferiority: 14.87 + 0.55 in the experimental group and
15.70 £ 0.58 in the control group, P < 0.01, indicating a
statistically significant difference after the experiment.

Compared with the national average of 15.12 + 5.15, the
experimental group had lower inferiority scores,
showing a positive effect on self-esteem. Paranoia: 15.07
+ 2.15 in the experimental group and 15.90 * 2.01 in the
control group, P < 0.05, indicating a statistically
significant difference after the experiment. Paranoia
scores in the experimental group were relatively low but
close to the national average of 15.13 + 4.95. Compulsion:
15.17 £ 3.10 in the experimental group and 16.03 + 2.43 in
the control group, P < 0.01, indicating a statistically
significant difference after the experiment. The
compulsion score of the experimental group was also
significantly lower than the national average of 18.23 +
5.32, indicating that the experimental group was
healthier in terms of compulsive symptoms.
Withdrawal: 13.97 * 1.45 in the experimental group and
15.03 £ 1.72 in the control group, P < 0.01, indicating a
statistically significant difference after the experiment.
At the same time, the withdrawal score of the
experimental group was also lower than the national
average of 15.59 * 5.37, indicating that the experimental
group was more active in terms of social withdrawal.

Aggression: 12.74 + 1.89 in the experimental group
and 13.33 £ 1.94 in the control group, P < 0.01, indicating
statistically significant differences after the experiment.
The aggression score of the experimental group was also
lower than the national average of 14.27 + 4238,
indicating that the experimental group was more
moderate in terms of aggressive behavior. Psychosexual
health:10.38 + 1.38 in the experimental group and 11.27 £
1.20 in the control group, p < 0.05, indicating a
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statistically significant difference after the experiment.
The psychosexual score of the experimental group was
relatively lower than the national average of 11.37 + 4.01,
indicating improvement in psychosexual health.
Dependence: 13.97 + 2.36 in the experimental group and
14.23 + 2.45 in the control group, P < 0.05, indicating a
statistically significant difference after the experiment.
The dependence score of the experimental group was
relatively lower than the national average of 16.78 + 5.45,
indicating success in reducing external dependence.
Impulsivity: 12.53 * 2.57 in the experimental group and
13.47 + 233 in the control group, P < 0.01, indicating
statistically significant differences after the experiment.
Impulsivity scores in the experimental group were also
lower than the national average of 14.72 + 4.49,
indicating greater stability in impulsive behavior.
Psychosis: 9.87 + 2.01 in the experimental group and
10.83 £ 1.64 in the control group, P < 0.01, indicating a
statistically significant difference after the experiment.
The psychopathic tendency score of the experimental
group was also lower than the national average of 12.00
+ 3.65, indicating good mental health in the
experimental group.

The aerobics exercise scores of the experimental
group were significantly lower on most mental health
items than those of the control group and also lower
than the national average on many items. This shows
that the aerobics exercise received by the experimental
group has a remarkable effect on mental health.

5. Discussion

Aerobic exercises have been shown to significantly
reduce symptoms of anxiety and depression (24).
Aerobics exercises are usually performed in groups,
encouraging social interaction and positive body
expression (25). By engaging in this social activity and
learning new aerobics moves, participants may improve
their self-esteem and confidence, enhancing their
perception of themselves (26). Aerobics can help
participants reduce the sense of pressure; exercise helps
to release tension in the body, improve the ability to
cope with challenges, and reduce the occurrence of
negative emotions (27). At the same time, sustained low-
intensity exercise will not cause damage to the body,
ensuring physical recovery (28). Aerobics can enhance
cardiovascular health, improve muscle and joint
flexibility, increase metabolic rate, and contribute to
weight loss and improved body shape (29). Improved
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physical health can also indirectly improve mental
health, as there is a strong link between physical and
mental health. These positive mental and physical
health effects can make aerobics an attractive
intervention. Therefore, aerobics is very helpful in
improving the overall health of obese college students.

5.1 Conclusions

In this study, we investigated the impact of aerobic
exercise on the mental health of obese college students
using a pre- and post-test control group design. Several
key findings were identified. Aerobic exercise not only
contributes to improved physical health but also
significantly enhances the mental well-being of obese
college students. Following participation in a 12-week
aerobic exercise program, the experimental group
exhibited significantly reduced symptoms of
somatization, anxiety, depression, inferiority, paranoia,
withdrawal, and other psychological symptoms,
alongside notable improvements in self-esteem and
confidence.

Comparison between the experimental and control
groups revealed that obese college students engaging in
aerobic exercise demonstrated superior mental health
outcomes. This underscores the potential of aerobic
exercise as a positive intervention for mental health,
particularly among obese college students. By
implementing pertinent policies and offering support,
aerobic exercise can be optimally utilized to enhance
the mental health of obese college students, thereby
elevating their overall quality of life.

5.2. Limitations

Several limitations were encountered in this study.
The relatively small sample size and short duration may
limit the generalizability and long-term applicability of
the findings. Additionally, the exclusive focus on aerobic
exercise as the intervention neglects potential
influences of other factors such as diet, sleep, and social
support. The lack of follow-up and consideration of
confounding variables further complicates the
interpretation of results. Moreover, the measurement
tools used to assess mental health outcomes may not
fully capture the complexity of mental health among
obese college students. Future research with larger
sample sizes, longer follow-up periods, and
comprehensive assessment of confounding variables is
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warranted to further elucidate the relationship between
aerobic exercise and mental health outcomes in this
population.

Footnotes

Authors' Contribution: The author has completed the
writing of the article or the critical review of its
knowledge content. This paper can be used as the final
draft of the manuscript. Every author has made an
important contribution to this manuscript. Wang Yang,
writing, conducted the literature search, data analysis
and interpretation; Zainal Abidin B Zainuddin, design of
the article, revision, article review. All authors read and
approved the final manuscript.

Conflict of Interests Statement: The author declare no
potential conflict of interest related to this article.

Data Availability: The dataset presented in the study is
available on request from the corresponding author
during submission or after publication. The data are not
publicly available due to personal privacy issues of the
research subjects.

Ethical Approval: UTMREC-2024-55.

Funding/Support: This article didn’t receive any
financial support.

Informed Consent: Written inform consent has been
obtained from all participant.

References

1. Tapanee P, Reeder N, Christensen R, Tolar-Peterson T. Sugar, non-
nutritive sweetener intake and obesity risk in college students. ] Am
Coll  Health.  2023;71(7):2093-8. [PubMed ID:  34468279].
https://doi.org/10.1080/07448481.2021.1960844.

2. Mohajan D, Mohajan HK. Obesity and Its Related Diseases: A New
Escalating Alarming in Global Health. ] Innov Med Res. 2023;2(3):12-23.
https://doi.org[10.56397/jimr/2023.03.04.

3. Telleria-Aramburu N, Arroyo-lzaga M. Risk factors of
overweight/obesity-related lifestyles in university students: Results
from the EHU12/24 study. Br ] Nutr. 2022;127(6):914-26. [PubMed ID:
33955337]. [PubMed Central ID: PMC8908003].
https://doi.org/10.1017/S0007114521001483.

4. Munt AE, Partridge SR, Allman-Farinelli M. The barriers and enablers
of healthy eating among young adults: a missing piece of the obesity
puzzle: A scoping review. Obes Rev. 2017;18(1):1-17. [PubMed ID:
27764897]. https://doi.org/10.1111/obr.12472.

5. Myers A, Rosen ]JC. Obesity stigmatization and coping: relation to
mental health symptoms, body image, and self-esteem. Int | Obes
Relat Metab Disord. 1999;23(3):221-30. [PubMed ID: 10193866].
https://doi.org/10.1038/sj.ij0.0800765.

10.

12.

13.

14.

15.

16.

17.

19.

20.

Adam M, Wani MA. Self-esteem and mental health among obese and
non-obese people. Int | Health Sci. 2022;6(S8):1689-705.
https://doi.org[10.53730/ijhs.v6nS8.11511.

Alghawrien D, Al-Hussami M, Ayaad O. The impact of obesity on self-
esteem and academic achievement among university students. Int |
Adolesc  Med Health. 2020;34(3). [PubMed ID: 32474454].
https://doi.org[10.1515/ijamh-2019-0137.

Wu YK, Berry DC. Impact of weight stigma on physiological and
psychological health outcomes for overweight and obese adults: A
systematic review. | Adv Nurs. 2018;74(5):1030-42. [PubMed ID:
29171076]. https://doi.org/10.1111/jan.13511.

McNabney SM. Obesity, body image dissatisfaction, and sexual
dysfunction: A narrative review. Sexes. 2022;3(1):20-39.

Kaveh Farsani Z, Khabazi M. The Psychological Consequences of
Obesity in Adolescent Girls: A Causal-Comparative Study. J
Kermanshah Univ Med Sci. 2020;24(2).
https://doi.org/10.5812/jkums.102339.

Julia W, Jessica B, Hubertus H. Physical and Mental Health
Consequences of Obesity in Women. In: Leszek S, editor. Adipose
Tissue. Rijeka: IntechOpen; 2018. Ch. 7 p.
https://doi.org[10.5772[intechopen.73674.

Chayun D, Kletsov K, Manzheley I. Acrobatics as a new trend in
Aerobic  Gymnastics. | Physical Educ Sport. 2020;20(2).
https://doi.org[10.7752[jpes.2020.02109.

MacKay-Lyons M, Billinger SA, Eng ]], Dromerick A, Giacomantonio N,
Hafer-Macko C, et al. Aerobic Exercise Recommendations to Optimize
Best Practices in Care After Stroke: AEROBICS 2019 Update. Phys Ther.
2020;100(1):149-56. [PubMed ID: 31596465]. [PubMed Central ID:
PMC8204880]. https:|/doi.org[10.1093/ptj/pzz153.

Romaén PAL, Vallejo AP, Aguayo BB. Acute Aerobic Exercise Enhances
Students’ Creativity. Creat Res . 2018;30(3):310-5.
https://doi.org/10.1080/10400419.2018.1488198.

Doewes RI, Gharibian G, Zadeh FA, Zaman BA, Vahdat S, Akhavan-
Sigari R. An Updated Systematic Review on the Effects of Aerobic
Exercise on Human Blood Lipid Profile. Curr Probl Cardiol.
2023;48(5):101108. [PubMed ID: 35016988].
https:|/doi.org[10.1016/j.cpcardiol.2022.101108.

Yan G, WoZniak M. Accurate Key Frame Extraction Algorithm of Video
Action for Aerobics Online Teaching. Mob Netw Appl. 2022;27(3):1252-
61. https://doi.org[10.1007/s11036-022-01939-1.

Alwan S. Multicultural Education The Effect of Exercise on Symptoms
of Depression and Positive Self- Behavior. Multicult Educ. 2021;7(2):262-
7. https://doi.org[10.5281/zenod0.4549141.

Kabiri Dinani S, Mehrabi T, Sadeghi R. The Effect of Tai Chi Exercise on
Stress, Anxiety, Depression, and Self Confidence of Nursing Students.
Jundishapur ] Chronic Dis Care. 2019;8(3).
https://doi.org[10.5812[jjcdc.92854.

Wang L, Zhou B, Zhao Z, Yang L, Zhang M, Jiang Y, et al. Body-mass
index and obesity in urban and rural China: findings from
consecutive nationally representative surveys during 2004-18. Lancet.
2021;398(10294):53-63. [PubMed ID: 34217401].
https://doi.org/10.1016/S0140-6736(21)00798-4.

Chen Y, Peng Q, Yang Y, Zheng S, Wang Y, Lu W. The prevalence and
increasing trends of overweight, general obesity, and abdominal
obesity among Chinese adults: a repeated cross-sectional study. BMC
Public Health. 2019;19(1):1293. [PubMed ID: 31615464]. [PubMed Central
ID: PMC6794823]. https://doi.org/10.1186/s12889-019-7633-0.

Middle East ] Rehabil Health Stud. 2024; 11(4): e144722.


http://www.ncbi.nlm.nih.gov/pubmed/34468279
https://doi.org/10.1080/07448481.2021.1960844
https://doi.org/10.56397/jimr/2023.03.04
http://www.ncbi.nlm.nih.gov/pubmed/33955337
https://www.ncbi.nlm.nih.gov/pmc/PMC8908003
https://doi.org/10.1017/S0007114521001483
http://www.ncbi.nlm.nih.gov/pubmed/27764897
https://doi.org/10.1111/obr.12472
http://www.ncbi.nlm.nih.gov/pubmed/10193866
https://doi.org/10.1038/sj.ijo.0800765
https://doi.org/10.53730/ijhs.v6nS8.11511
http://www.ncbi.nlm.nih.gov/pubmed/32474454
https://doi.org/10.1515/ijamh-2019-0137
http://www.ncbi.nlm.nih.gov/pubmed/29171076
https://doi.org/10.1111/jan.13511
https://doi.org/10.5812/jkums.102339
https://doi.org/10.5772/intechopen.73674
https://doi.org/10.7752/jpes.2020.02109
http://www.ncbi.nlm.nih.gov/pubmed/31596465
https://www.ncbi.nlm.nih.gov/pmc/PMC8204880
https://doi.org/10.1093/ptj/pzz153
https://doi.org/10.1080/10400419.2018.1488198
http://www.ncbi.nlm.nih.gov/pubmed/35016988
https://doi.org/10.1016/j.cpcardiol.2022.101108
https://doi.org/10.1007/s11036-022-01939-1
https://doi.org/10.5281/zenodo.4549141
https://doi.org/10.5812/jjcdc.92854
http://www.ncbi.nlm.nih.gov/pubmed/34217401
https://doi.org/10.1016/S0140-6736(21)00798-4
http://www.ncbi.nlm.nih.gov/pubmed/31615464
https://www.ncbi.nlm.nih.gov/pmc/PMC6794823
https://doi.org/10.1186/s12889-019-7633-0

Yang W and Zainuddin ZA

21

22.

23.

24.

Lai KYC, Hung SF, Lee HWS, Leung PWL. School-Based Mental Health
Initiative: Potentials and Challenges for Child and Adolescent Mental
Health. Front Psychiatry. 2022;13:866323. [PubMed ID: 35757210].
[PubMed Central ID: PMC9226981].
https://doi.org[10.3389/fpsyt.2022.866323.

Li YL, Li F, Gui Z, Gao WB. Promoting Effect of Horticultural Therapy
on College Students' Positive Psychological Quality. Front Psychol.
2022;13:864147. [PubMed ID: 35558725]. [PubMed Central ID:
PMC9087585]. https://doi.org[10.3389/fpsyg.2022.864147.

Gao Y. Traditional culture and fine arts on posttraumatic stress
disorder students. CNS Spectrums. 2023;28(52):519-20.
https://doi.org[10.1017/s1092852923002973.

Beland M, Lavoie KL, Briand S, White U], Gemme C, Bacon SL. Aerobic
exercise alleviates depressive symptoms in patients with a major
non-communicable chronic disease: a systematic review and meta-
analysis. Br | Sports Med. 2020;54(5):272-8. [PubMed ID: 30728127].
https://doi.org[10.1136/bjsports-2018-099360.

Middle East ] Rehabil Health Stud. 2024; 11(4): e144722.

25.

26.

27.

28.

29.

Garnham A, Finch C, Salmon ]. An overview of the epidemiology of
aerobics injuries. Int SportMed J. 2001;2(2):1-11.

Limin F, Jinghui C. Effects of Aerobics on Physical Fitness of Female
University Students in Physical Education. Revista Brasileira de
Medicina  do  Esporte.  2023;29.  https://doi.org[10.1590/1517-
8692202329012022_0721.

Grinko V, Kudelko V, Yefremov AA, Klokova S. Effect of aerobic
direction on the flexibility of students. Dynamics and forecasting. |
Physical Educ Sport. 2020;20(4).
https://doi.org[10.7752/jpes.2020.04234.

Benavent-Caballer V, Rosado-Calatayud P, Segura-Orti E, Amer-Cuenca
JJ, Lison JE Effects of three different low-intensity exercise
interventions on physical performance, muscle CSA and activities of
daily living: a randomized controlled trial. Exp Gerontol. 2014;58:159-
65. [PubMed ID: 25131453]. https:[/doi.org/10.1016/j.exger.2014.08.004.

Salamuddin N, Harun MT, Al-Rashed SAA. The Effects of Selected

Aerobic Exercise Modalities on Self Esteem among Female Students.
Asian Soc Sci. 2014;10(5). https://doi.org/10.5539/ass.viOn5p141.


http://www.ncbi.nlm.nih.gov/pubmed/35757210
https://www.ncbi.nlm.nih.gov/pmc/PMC9226981
https://doi.org/10.3389/fpsyt.2022.866323
http://www.ncbi.nlm.nih.gov/pubmed/35558725
https://www.ncbi.nlm.nih.gov/pmc/PMC9087585
https://doi.org/10.3389/fpsyg.2022.864147
https://doi.org/10.1017/s1092852923002973
http://www.ncbi.nlm.nih.gov/pubmed/30728127
https://doi.org/10.1136/bjsports-2018-099360
https://doi.org/10.1590/1517-8692202329012022_0721
https://doi.org/10.1590/1517-8692202329012022_0721
https://doi.org/10.7752/jpes.2020.04234
http://www.ncbi.nlm.nih.gov/pubmed/25131453
https://doi.org/10.1016/j.exger.2014.08.004
https://doi.org/10.5539/ass.v10n5p141

