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Research Paper
Effects of Intensive Physical Exercise on the Physical 
Fitness Level of University Students

Purpose: This study investigated the effects of intensive selected physical exercises on students’ 
physical fitness.

Methods: This randomized controlled trial was conducted with 120 participants aged 18-19. The 
exercise group participated in 12 weeks of intensive, selected physical exercises, while those in 
the control group maintained their usual exercise routine. Physical fitness tests were administered 
to both groups to assess the effect of the intervention. One-way ANOVA was used to compare the 
groups, and paired samples t-tests were conducted to assess within-group changes. 

Results: There were significant between-group differences at the endpoint for six key tests: 
handgrip strength (F=7.891, P=0.006), sit-ups (F=51.969, P<0.001), standing long jump 
(F=15.673, P=0.006), 30-meter sprint (F=21.925, P=0.006), 4×10-meter shuttle run (F=9.048, 
P=0.003), and the 5-minute run test (F=7.591, P=0.007). These findings indicate that the exercise 
group exhibited significant enhancements in upper and lower limb strength, abdominal strength, 
speed, agility, body control, and endurance compared to the control group following 12 weeks of 
intensive, selected exercise training.

Conclusion: Intensive selected physical exercises demonstrate superior effectiveness in 
enhancing student physical fitness compared to traditional class activities, as evidenced by 
improved performance on physical fitness tests.

A B S T R A C T

Keywords:
Physical activity, Physical 
Fitness, Students

Citation Manh Nguyen H, Tri Nguyen L. Effects of Intensive Physical Exercise on the Physical Fitness Level of University 
Students. Physical Treatments. 2026; 16(1):95-104. http://dx.doi.org/10.32598/ptj.16.1.679.1

 :  http://dx.doi.org/10.32598/ptj.16.1.679.1

Use your device to scan 
and read the article online

Article info:
Received: 26 Dec 2024
Accepted: 29 Jun 2025
Available Online: 01 Jan 2026

Copyright © 2026 The Author(s); 
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en), 
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

https://orcid.org/0009-0008-2091-8392
https://orcid.org/0009-0006-1179-3212
mailto:hungnm@vinhuni.edu.vn
https://ptj.uswr.ac.ir/
http://dx.doi.org/10.32598/ptj.16.1.679.1
http://ptj.uswr.ac.ir/page/71/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/ptj.16.1.679.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en


96

 January 2026. Volume 16. Number 1

Introduction

hysical education is a fundamental com-
ponent of a comprehensive education, fos-
tering healthy habits and attitudes through 
physical activity [1]. It promotes physical 
health, cognitive development, and social-
emotional well-being [2]. Physical educa-

tion also plays a crucial role in enhancing mental health 
[3-5] and improving body shape [6]. Regular exercise 
strengthens the musculoskeletal system for optimal 
growth and development and improves functional in-
dependence in the elderly by facilitating daily activities 
[7]. It also significantly reduces the risk of osteoporo-
sis and hip fractures [8, 9]. Following physical activity 
guidelines is linked to lower mortality rates [10]. Nota-
bly, even limited physical activity can provide substan-
tial health benefits, including reduced risk of death [10]. 
Regular physical activity fosters healthy growth and de-
velopment in youth by supporting the development and 
maintenance of strong bones, muscles, and joints [11]. 
Furthermore, it may contribute to a reduced risk of car-
diovascular disease by improving cardiovascular health, 
as evidenced by lower arterial stiffness and enhanced 
physical and cognitive abilities [12].

 Research suggests that physical activity and exercise 
can mitigate aggressive behavior, alleviate psychologi-
cal distress, and improve self-belief and self-regulation 
in university students [13]. Additionally, physical activ-
ity interventions have been shown to yield significant 
benefits for college students, including improvements in 
physical self-perception and functional movement [14, 
15], enhanced mental health [16], and improved quality 
of public class teaching in physical education, as well as 
the promotion of healthy exercise habits, leading to better 
physical and mental health [17]. Physical activity and ex-
ercise can help alleviate certain psychotic symptoms and 

manage associated health conditions in individuals with 
mental health disorders [18]. They also play a crucial role 
in addressing the global obesity epidemic [19]. In addi-
tion, physical activity has been shown to positively im-
pact body composition by reducing body fat and increas-
ing muscle mass. Furthermore, it significantly improves 
overall physical fitness, enhancing various components, 
such as upper body strength, balance, and agility [20]. 

A report revealed that Vietnamese children and adoles-
cents exhibit concerningly low levels of physical activity 
while demonstrating high levels of sedentary behaviors 
[21]. This alarming trend is further substantiated by pre-
vious research. A significant proportion of Vietnamese 
adolescents fall short of physical activity recommenda-
tions, with only 19.7% of 13-17-year-olds meeting the 
guideline of at least 60 minutes of daily physical activity 
on five or more days per week [22]. Furthermore, a con-
cerning trend emerges: physical inactivity, along with 
poor dietary habits and excessive sedentary behavior, 
has been identified as the most prevalent lifestyle risk 
factors among Vietnamese adolescents [23]. 

While the broad health advantages of physical activity 
are widely recognized, a critical gap exists in our under-
standing of its specific impact on the physical fitness of 
Vietnamese university students. This demographic, un-
dergoing significant lifestyle transitions and academic 
pressures, may experience unique barriers and facilita-
tors to exercise adoption and adherence. Investigating 
this population is crucial, as their current fitness levels 
can significantly influence their long-term health trajec-
tories and productivity. Therefore, this study aimed to 
address this notable research gap by specifically evaluat-
ing the effects of physical exercise interventions on the 
physical fitness profiles of Vietnamese university stu-
dents, thereby providing targeted insights for promoting 
healthier lifestyles within this important group. 

P

Highlights 

● Physical exercise has an important effect on the health of the human body and mind. Exercise can improve the 
strength, endurance, and agility of people.

● An intensive physical exercise program is recommended to enhance the physical fitness of students.

Plain Language Summary 

The state of physical inactivity among people tends to increase. This problem affects individuals’ physical and mental 
health, particularly among students. Physical exercise can benefit students’ physical and mental well-being, thereby 
improving their academic performance.
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Materials and Methods

Participants 

One hundred and twenty university students aged 18-
19 from Vinh University were randomly assigned to two 
groups: An exercise group and a control group. Partici-
pants in the exercise group engaged in selected inten-
sive physical exercises, while participants in the control 
group maintained their regular exercise routine as per the 
school’s schedule. 

Individuals with serious medical conditions, such as 
angina, heart disease, and respiratory diseases, were 
excluded from the study. Data collection and exercise 
training were conducted on the Vinh University campus. 
Eligible participants were recruited by the research team 
(Figure 1). 

Intervention

Subjects in the exercise group were instructed to en-
gage in selected intensive physical exercises three times 
per week for 12 weeks, including both in-class and out-
of-class sessions. Each training session incorporated 
warm-up and cool-down periods, with safety measures 
in place throughout the program. Qualified teachers and 
trainers provided comprehensive instruction on the prop-
er execution of all exercises.

Outcome measurement and test protocol

To evaluate the effectiveness of selected intensive 
physical exercises, participants were divided into two 
groups and assessed at two time points: Pre-test and 
post-test. Physical fitness tests employed in this research 
were adapted from decision No.53 of the Ministry of 
Education and Training of Vietnam (METV) [24]: 

Dominant hand grip test (kg): This test measures maxi-
mum isometric hand and forearm strength. While it is 
reliable when consistent technique and regular dyna-
mometer calibration are applied, its validity as a general 
strength measure is limited, as forearm strength does not 
reflect overall muscle strength. Specific tests are recom-
mended for assessing individual muscle groups. 

30-second sit-up test (times): This test measures ab-
dominal and hip flexor strength and endurance, which 
are crucial for core stability and back support. It is es-
sential for assessing core stability and back support, al-
lowing for monitoring of athletic training progress. Test 
validity indicates whether it accurately measures these 
qualities and whether conclusions drawn from the scores 
are meaningful. Test reliability reflects the consistency 
of the measurements, which depends on strict test ad-
ministration and individual motivation. 

Manh Nguyen & Tri Nguyen. Effects of Intensive Physical Exercises on Student Fitness. PTJ. 2026; 16(1):95-104.

Figure 1. Participant recruitment flow.
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30-meter sprint test: This test measures acceleration 
and speed, allowing for the monitoring of physical train-
ing progress. Validity concerns whether the test accu-
rately measures what it intends to measure and whether 
interpretations are meaningful. Reliability refers to the 
test’s consistency, which depends on strict administra-
tion and participant motivation. 

Standing long jump test (cm): This test assesses leg 
explosive power. Test validity indicates whether the test 
truly measures this quality and if conclusions drawn from 
the scores are meaningful. This test helps track an ath-
lete’s physical progress. Test reliability means that the 
test consistently measures what it is supposed to measure, 
depending on strict procedures and the athlete’s effort. 

4×10 m shuttle run test: This test assesses speed, agil-
ity, and body control, with good validity for measuring 
these abilities. It is widely used for motor fitness assess-
ment. The test also demonstrates good to excellent test-
retest reliability under consistent conditions. 

Free 5-minute run test (m): This test measures endur-
ance. It is a reliable and practical field test for estimating 
maximal aerobic velocity, particularly when standard-
ized procedures are followed and participants are famil-
iarized with the test. However, it has limitations in ac-
curately predicting VO2max and may underestimate it 
compared to laboratory-based assessments. Its validity 
for VO2max estimation is considered fair to moderate. 

Statistical analysis

One-way ANOVA was used to compare groups, and 
paired samples t-tests were conducted to assess within-
group changes. Statistical significance was set at the 
0.05 level.

Results

The exercises used in this study were selected through 
interviews with physical education instructors and ex-
perts (Table 1). 

Prior to implementing the selected intensive physical 
exercise program, participants underwent a pre-test as-
sessment using six physical fitness tests to determine any 
pre-existing differences between the groups. 

Pre-test assessments revealed no significant differences 
between the groups in any of the six physical fitness tests 
(Table 2). Specifically, no significant differences were 
found in handgrip strength (F=0.016, P=0.900), sit-
ups (F=0.003, P=0.959), standing long jump (F=0.007, 
P=0.935), 30-meter sprint (F=0.074, P=0.786), 4×10-me-
ter shuttle run (F=0.172, P=0.679), or the 5-minute run 
test (F=1.170, P=0.282). These results indicate no sig-
nificant differences between groups in terms of lower 
and upper extremity strength, abdominal strength, speed, 
body control, or endurance (all P>0.05). 

Table 1. Selected intensive exercises and their purposes

Exercises Purpose of Assessment

30-meter sprint Speed

800-meter with a time limit Endurance

60-meter run Speed

15-meter rope skip Muscle strength (thighs and abdomen)

Standing long jump Lower limb strength

Sit-ups Abdomen strength

Squat exercise Lower limbs strength

20-meter zigzag run Coordination

4×10 m shuttle run Coordination

2-minute rope skip Lower limb strength

Push-up Muscular strength (upper body)

Manh Nguyen & Tri Nguyen. Effects of Intensive Physical Exercises on Student Fitness. PTJ. 2026; 16(1):95-104.
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According to the paired samples t-tests, the control 
group showed no significant differences in any of the 
six physical fitness tests at the pre- and post-test (Table 
3). These tests included handgrip strength (t=0.082, 
P=0.935), sit-ups (t=-1.762, P=0.083), standing long 
jump (t=0.900, P=0.372), 30-meter sprint (t=1.287, 
P=0.171), 4×10-meter shuttle run (t=0.622, P=0.537), 
and the 5-minute run test (t=0.519, P=0.364). These 
findings indicate no significant changes in lower and up-
per extremity strength, abdominal strength, speed, body 
control, or endurance within the control group over the 
testing period (P>0.05). 

The result demonstrated significant improvements in 
six physical tests after a 12-week training program us-
ing selected intensive exercises in the experimental group 
(Table 4). Specifically, the scores of the tests, includ-
ing handgrip (t=-8.056, P=0.000), sit-ups (t=-12.720, 
P=0.000), standing long jump (t=-15.491, P=0.000), 
30-meter sprint (t=11.929, P=0.000), 4×10-meter shuttle 
run (t=7.034, P=0.000), and free 5-minute run (t=-10.991, 
P=0.000) showed significant differences between pre-test 
and post-test. These results collectively indicate signifi-
cant improvements in lower and upper extremity strength, 
abdominal strength, speed, body control, and endurance 
within the group over the testing period (P≤0.05). 

Table 2. Comparison of the test results between the exercise and control groups at the pre-test (n=60)

Tests
Mean±SD

F P*

Exercise Group Control Group

Handgrip strength (kg) 31.81±9.56 31.59±9.54 0.016 0.900

Sit-ups (times/30s) 15.56±1.70 15.58±1.82 0.003 0.959

Standing long jump (cm) 177.97±41.40 178.57±41.41 0.007 0.935

30-meter sprint (s) 6.14±0.55 6.12±0.52 0.074 0.786

4x10m shuttle run (s) 12.72±0.40 12.69±0.43 0.172 0.679

Free 5-minute run (m) 938.21±71.50 951.33±61.48 1.170 0.282

*One-way ANOVA.�

Table 3. Comparison of the test results between the exercise and control groups at the post-test

Tests Test Time Mean±SD t P*

Handgrip strength (kg)
Pre-test 31.59±9.54

0.082 0.935
Post-test 31.56±9.50

Sit-ups (times/30s)
Pre-test 15.58±1.82

-1.762 0.083
Post-test 15.68±1.78

Standing long jump (cm)
Pre-test 178.57±41.41

0.900 0.372
Post-test 176.45±41.91

30-meter Sprint (s)
Pre-test 6.12±0.523

1.287 0.171
Post-test 6.10±0.507

4x10 m shuttle run (s)
Pre-test 12.69±0.434

0.622 0.536
Post-test 12.68±0.424

Free 5-Minute run (m)
Pre-test 951.33±61.48

0.519 0.364
Post-test 937.67±51.18

*Paired samples t-test.�

Manh Nguyen & Tri Nguyen. Effects of Intensive Physical Exercises on Student Fitness. PTJ. 2026; 16(1):95-104.
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ANOVA results revealed significant between-group 
differences in six physical fitness tests (Table 5): Hand-
grip strength (F=7.891, P=0.006), sit-ups (F=51.969, 
P<0.001), standing long jump (F=15.673, P=0.006), 
30-meter sprint (F=21.925, P=0.006), 4×10-meter 
shuttle run (F=9.048, P=0.003), and the 5-minute run 
(F=7.591, P=0.007). These findings indicate that after 12 
weeks of training, the exercise group demonstrated sig-
nificantly improved lower and upper extremity strength, 
abdominal strength, speed, body control, and endurance 
compared to the control group (P<0.05). 

Discussion

This study evaluated the impact of physical exercise 
on students’ physical fitness. The findings revealed sig-
nificant improvements in physical fitness following a 
twelve-week program of selected intensive exercises. 
This finding aligns with previous research demonstrat-
ing the numerous health benefits of regular physical 
activity [25]. Previous studies have consistently shown 
that regular physical activity is associated with improved 
quality of life, a reduced risk of chronic diseases [26-
28], and significant enhancements in physical capacities, 
including coordination, balance, flexibility, strength, 
and aerobic capacity. Furthermore, regular physical ac-

Table 4. Comparison of test results in the exercise group: Pre-test vs post-test 

Tests Test Time Mean±SD t P*

Handgrip strength (kg)
Pre-test 31.81±9.56

-8.056 0
Post-test 26.93±11.51

Sit-ups (times/30s)
Pre-test 15.56±1.70

-12.720 0
Post-test 18.21±2.05

Standing long jump (cm)
Pre-test 177.95±41.40

-15.491 0
Post-test 207.53±43.09

30-meter Sprint (s)
Pre-test 6.14±0.55

11.929 0
Post-test 5.68±0.45

4x10 m shuttle run (s)
Pre-test 12.72±0.40

7.034 0
Post-test 12.42±0.51

Free 5-Minute run (m)
Pre-test 931.50±53.60

-10.991 0
Post-test 986.00±47.84

*Paired samples t-test.�

Table 5. Comparison of test results between the exercise and control groups at the post-test (n=60)

Tests
Mean±SD

F P*

Exercise Group Control Group

Handgrip strength (kg) 36.98±11.51 31.25±9.50 7.892 0.006

Sit-ups  (times/30s) 18.21±2.02 15.68±1.79 51.969 0.000

Standing long jump (cm) 207.75±43.09 176.45±42.91 15.673 0.000

30-meter Sprint (s) 5.68±0.45 6.10±0.50 21.925 0.000

4x10 m shuttle run(s) 12.42±0.51 12.68±0.42 9.048 0.003

Free 5-Minute run (m) 986.00±47.84 937.67±51.18 7.591 0.007

*One-way ANOVA.�

Manh Nguyen & Tri Nguyen. Effects of Intensive Physical Exercises on Student Fitness. PTJ. 2026; 16(1):95-104.



101

 January 2026. Volume 16. Number 1

tivity plays a crucial role in weight management and 
reducing the risk of overweight and obesity [29]. Fur-
thermore, scientifically and rationally designed muscle 
training programs with appropriate intensity can effec-
tively improve college students’ physical quality, includ-
ing muscle strength. These programs also contribute to 
the healthy and coordinated development of both their 
physical and psychological well-being [30]. 

This finding also aligns with previous research, dem-
onstrating the multifaceted benefits of regular physical 
activity, including enhanced physical strength [31, 32], 
promotion of health-related physical fitness in young 
adults [33], and positive impacts on various aspects of 
health in female college students [34]. Moreover, stud-
ies have shown that physical exercise positively impacts 
overall physical quality in college students, including 
fitness indices and cardiopulmonary endurance [35]. 
In another study, Mendonça et al. conducted a random-
ized controlled trial comparing the effects of 12 weeks 
of moderate-intensity continuous training and high-in-
tensity interval training, both combined with resistance 
training, on adolescent health-related fitness. Both train-
ing programs resulted in comparable improvements in 
fitness components [36]. 

Previous research has demonstrated a link between 
physical activity and academic performance [37, 38]. 
Furthermore, regular exercise offers numerous health 
benefits, including improved physical and mental health, 
reduced risk of chronic diseases, and enhanced cognitive 
function [39]. The results of this study are also consistent 
with previous research highlighting the numerous ben-
efits of regular physical activity [40], including improve-
ments in strength, endurance (VO2 Max), and agility 
[41]. Regular exercise facilitates effective problem-fo-
cused coping through the elicitation of positive emotions 
[42] and contributes to increased muscle strength [43]. 
Additionally, some previous studies have revealed that 
physical activity and exercise offer significant benefits 
for youth development, positively impacting physical, 
lifestyle, emotional, social, and cognitive domains [44, 
45]. These activities improve physical condition, charac-
terized by increased fitness, better health, and enhanced 
coordination, as well as improved cognitive functioning 
[46]. Furthermore, physical activity enhances mood and 
self-esteem while reducing stress, which can contribute 
to various mental and physical health issues [47]. It also 
promotes the development of healthy bones, muscles, 
and musculoskeletal fitness [48], and significantly im-
pacts adolescent physical health, mental health, and cog-
nitive function [49]. 

Conclusion

A 12-week intensive exercise program significantly 
improved student fitness (strength, speed, agility, and en-
durance), outperforming regular classes based on fitness 
test results. Therefore, schools should widely imple-
ment aerobic exercises, and physical education teachers 
should incorporate more exercises to improve student 
health. 

Limitation

Though the study achieved its purpose, some limita-
tions should be considered. The exercise group was as-
signed to follow a physical exercise regimen, whereas 
the control group was not. This may have caused biased 
results. Furthermore, future research should include 
more than two intervention groups and focus on the ef-
fects of exercise on mental health issues among students. 
Furthermore, both groups included a mix of male and 
female participants. Future studies should consider ex-
amining the potential impact of gender-specific training 
programs to gain a more comprehensive understanding 
of the effects of exercise. 

While the study successfully met its objectives, certain 
limitations should be acknowledged. The study design 
may have introduced bias, as the exercise group was 
specifically instructed to engage in physical exercise, 
while the control group was not. Future research should 
investigate the effects of exercise on students, particu-
larly those with physical health challenges, such as being 
overweight and obese. Studies should also incorporate 
more than two intervention groups. 

Ethical Considerations

Compliance with ethical guidelines

Participants provided informed consent, understanding 
how their data would be used. They had the right to with-
draw from the study at any time. No financial obligations 
were imposed on participants for their involvement in 
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tected. No identifiable information was shared without 
explicit permission. Data were accurately recorded and 
reported. Data analysis and confirmation were conduct-
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for covering the costs of treating any adverse effects that 
may occur during the study. 
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