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Introduction

High blood pressure, a significant national health con-
cern, is a major risk factor for cardiovascular diseases such as 
heart disease, coronary artery disease, atherosclerosis, and 
cerebrovascular stroke. One way to lower the risk of sickness 
and mortality from many chronic conditions, including heart 
disease and stroke, is to maintain optimal physical fitness [1]. 
Individuals with high blood pressure often do not experience 
any symptoms, which is why it is often referred to as the "silent 
killer." It is crucial to monitor blood pressure regularly and make 
lifestyle changes to reduce the risk of developing these serious 
health conditions. Furthermore, traditional foods high in fat, 
sugar, and sodium, coupled with a sedentary lifestyle, may ex-
acerbate health issues. Years of research have shown that diet 
and physical activity greatly affect the risk of cardiovascular 
diseases (CVD), diabetes, and other health issues. Exercise can 
benefit individuals with normal blood pressure and those with 
high blood pressure by helping to lower it. Increasing physical 
activity is an important component of lifestyle modification in 
the prevention and treatment of high blood pressure. Therefore, 
a lower risk of cardiovascular disease is associated with greater 
participation in exercise training and physical activity programs 
[2, 3]. Regular physical activity shows a positive correlation with 

adolescent health and can be a factor promoting the adoption of 
an active lifestyle. However, the amount and intensity of physi-
cal activity should be moderate to intense (more vigorous than 
regular exercise). A person should engage in physical activity for 
a total of more than 30 minutes per day. Alves et al.'s study [4] 
revealed that moderate-to-intense physical activity is usually 
recommended for its health benefits. According to published re-
search, engaging in regular physical activity can improve health. 
Research [5, 6] indicates that the incidence of heart disease and 
stroke (cardiovascular disorders) is significantly higher in obese 
and chronically inactive children than in active children. Every-
one needs to participate in physical activity because it can effec-
tively develop health-related physical fitness. Past studies have 
proven that those who engage in regular physical activity have 
better cardiovascular fitness than those who do not [7]. Main-
taining a regular physical activity regimen that is appropriate in 
terms of both quantity and intensity can raise metabolism and 
alter blood hormone levels [8]. While physical education classes 
sometimes offer instructional time for physical activity, this is 
rarely enough to attain and sustain a reasonable level of physi-
cal fitness. Therefore, this study aimed to examine the effects of 
physical activity promotion on physical fitness changes and to 
provide recommendations to improve the lifestyle and health of 
Nakhon Phanom University students.
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Abstract 
Introduction. Regular physical activity is crucial for enhancing health-related physical fitness and overall well-being, with 
research demonstrating superior cardiovascular fitness in active individuals compared to sedentary counterparts. This study 
aimed to investigate the effects of a physical activity promotion program on physical fitness changes among Nakhon Phanom 
University students Material and methods. Thirty Nakhon Phanom University students (16 females, 14 males) participated in 
the study. The mean age was 18.57 ± 0.50 years, height 163.88 ± 6.44 cm, weight 54.79 ± 4.24 kg, and body mass index (BMI) 
20.49 ± 1.90 kg/m². The intervention consisted of a 90-minute daily physical activity promotion program implemented over 12 
weeks. Comprehensive physical fitness assessments were conducted pre- and post-intervention, measuring body weight, BMI, 
resting heart rate, body fat percentage, upper and lower limb muscle strength, and maximal oxygen consumption (VO₂max). 
Descriptive statistics and paired sample t-tests were used for data analysis, with statistical significance set at p < .05. Results. 
Following the 12-week program, participants exhibited significant physiological changes, including decreased resting heart rate, 
increased arm muscle strength, and improved oxygen utilization efficiency. These findings suggest that participation in targeted 
physical activity promotion programs positively impacts students' health-related physical fitness. Conclusions. Encouraging 
students to participate in specific exercise programs can positively influence their health-related physical fitness. Universities 
should provide adequate facilities to enhance students' potential and promote a healthy lifestyle through regular physical activi-
ty and good health practices. To establish a culture of exercise and well-being on campus, institutions should encourage students 
and staff to walk or bike more frequently, engage in outdoor activities, and participate in organized sports or fitness classes. By 
implementing these initiatives, universities can foster an environment that prioritizes physical and mental health, ultimately 
leading to improved academic performance and overall quality of life for the campus community.
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Material and methods

Study design
This was a controlled trial in human experimental research 

conducted at the Faculty of Management Science and Informa-
tion Technology, Nakhon Phanom University, Thailand. Parti-
cipants were selected based on pre-established inclusion and 
exclusion criteria. They engaged in a 12-week physical activity 
program, with fitness assessments conducted at the beginning 
(baseline) and end (post-test) of the semester by the same eva-
luators.

Participants 
The study conducted was a controlled trial within human 

experimental research. It included thirty healthy students (14 
males and 16 females; age 18.57 ± 0.50 years, height 163.88 ± 
6.44 cm, mean body weight 54.79 ± 4.24 kg, and mean body 
mass index 20.49 ± 1.90 kg/m²). All participants, with no speci-
fic sports specialization, were recruited from the student body 
at Nakhon Phanom University, Thailand. The students were se-
lected using the following criteria: being physically normal and 
able to perform normal activities of daily living. Students were 
excluded if they had injuries to their upper and lower limbs or 
a musculoskeletal problem that affected their upper and lower 
extremities. The study was approved by the Nakhon Phanom 
University Research Ethics Committee (approval number: 
HE12367). Before participating in the study, participants read 
the study's description and potential risks, and signed an infor-
med consent.

Treatment procedures
Physical activity promotion plan for students at Nakhon 

Phanom University. This program is available to all students 
who are studying sport and recreation for health at the univer-
sity. It comprises 12 weeks of progressive training divided into 
four blocks. Each block spans 3 weeks, with participants rece-
iving training three days per week (Mondays, Wednesdays, and 
Fridays). Training sessions for the physical activity promotion 
program occur between 4:00 p.m. to 5:00 p.m. It can be inferred 
that each session consisted of two parts: one dedicated to buil-
ding strength and the other to improving endurance. Strength 
training consisted of six exercises including: half-squat, bench 
press, leg extension, arm curl, shoulder press, and wrist curl. 
The intensity was calculated from one repetitive maximum 
(1RM) value. During the first week, the load was settled at 50% 
of 1RM, and then it was increased by 5% each week. Endurance 
training was performed running on a treadmill. Every session 
included a 30-minute treadmill run. Each session began with 
a brief warm-up, 10 min. Intensity was maintained at 50–85% 
heart rate reserve. Target heart rates were determined using the 
Karvonen formula: targeted heart rate = (220 – age – resting he-
art rate) x 60-85% + resting heart rate. A smartwatch monitored 
the participant's heart rate during the workout. Table 1 outlines 
the specifics of the physical activity promotion plan for students 
at Nakhon Phanom University.

Equipment for  measuring anthropometry parameters
This means using equipment to measure the physical di-

mensions and proportions of the human body, such as height, 
weight, and body mass index. The direct anthropometric me-
asurements of the body were taken with subjects wearing only 
sportswear and without shoes. All the measurements were per-
formed by a well-trained technician. Body weight was measured 
with a digital scale. Body height was measured with a manual 

stadiometer, with 0.1 cm precision, and while measuring height, 
subjects were asked to look straight. The subjects stood straight 
with their heels, buttocks, and backs touching the vertical limb 
of the wall. The body mass index was calculated to grade chronic 
energy deficiencies. The body mass index was calculated follo-
wing the measurement of each participant’s height and weight 
using the following formula: Body mass index (BMI) = weight in 
kg/height in meter2.

Body composition measurement
Body fat (%) was calculated from skinfold thicknesses (ST). 

The measurement was carried out with a Lange caliper to the 
nearest 0.1 mm at the following four sites on all subjects: at the 
biceps, triceps, subscapular, and suprailiac areas along the ri-
ght body side, and measurement was repeated two consecutive 
times and presented in Table 2. The sum in millimeters of the  
4 skinfold thickness measurements [9]. 

Table 1. Physical activity promotion plan for students at Nakhon 
Phanom University

Block Parameter Strength Part Endurance Part

1
Volume  
Intensity  

Rest

3x12 reps  
50-55%1-RM  

3 min

30 min  
50-55%THR

2
Volume  
Intensity  

Rest

3x10 reps  
60-65%1-RM  

3 min

30 min  
60-65%THR

3
Volume  
Intensity  

Rest

3x8 reps  
70-75%1-RM  

3 min

30 min  
70-75%THR

4
Volume  
Intensity  

Rest

3x6 reps  
80-85%1-RM  

3 min

30 min  
80-85%THR

Table 2. Skinfold thickness sites for measurements

Skinfold 
Thickness (ST) Sites for measurements

Biceps skinfold On the front of the upper right arm, directly above the center 
of the cubital fossa, at the same level as the triceps skinfold

Triceps skinfold Midpoint of the back of the upper right arm, halfway between 
the acromion process and the olecranon process

Subscapular 
skinfold

About 20 mm below the tip of the scapula, at an angle of 45 
degrees to the lateral side of the body

Suprailiac 
skinfold In the midaxillary line, about 20 mm above the iliac crest

Muscular strength test
Hand grip strength test: Using a typical adjustable handle 

mechanism, the force of the dominant hand’s grip strength was 
determined. Takei’s grip strength dynamometer (produced in 
Japan) was used. For standardization, it was set at the second 
handle position for all participants. The standing position with 
the shoulder adducted, neutrally rotated, and elbow in full 
extension. The findings were expressed in kilograms per body 
weight. Strength in test 1 and 2 is calculated as the mean of the 
top scores obtained in these two tests [10]. Regardless of hand 
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Table 3. Average values of the anthropometric parameters of the 
participants

Variables N
Before training After training

t p-value
Mean SD Mean SD

Age  
(years)

30

18.57 0.50 18.57 0.50

Height  
(cm) 163.88 6.44 163.88 6.44

Body weight 
(Kg) 54.79 4.24 54.15 4.49 2.12 0.04*

BMI  
(kg/m2) 20.49 1.90 20.08 1.87 5.42 0.00*

p < 0.05.

Table 4. Results of paired sample t-test on selected physical fitness variables

Variables
Pre-Training Post-Training

Std. Error mean t df p-value
Mean SD Mean SD

Resting heart rate (beats/min) 83.47 8.87 79.17 6.49 1.30 3.30 29 0.01*
%Body fat (millimeter) 26.73 4.49 24.64 4.31 0.40 5.25 29 0.00*

Arm strength (kg/body weight) 0.50 0.11 0.57 0.12 0.01 9.19 29 0.00*
Leg strength (kg/body weight) 1.43 0.53 1.94 0.60 0.08 6.13 29 0.00*

Oxygen consumption (ml/min/kg) 24.51 2.36 26.19 2.71 0.20 8.56 29 0.00*

p < 0.05.

dominance, the participants’ hand grip strength data was di-
splayed as left or right.

Leg strength test: The leg strength is an isometric evaluation 
of maximal leg strength using a dynamometer. Participants’ leg 
strength was measured with the Takei T.K.K. 5402 (Japan) Back 
strength dynamometer, which is a simple and popular device to 
test back, legs and chest strength with a sensitivity up to 300 
kg. Procedure: Ensure the meter is reset to zero before begin-
ning. Stand upright on the dynamometer base with your feet 
shoulder-width apart. Extend your arms straight down to grip 
the center of the bar with both hands. Adjust the chain to ensure 
that the knees are bent at around 110 degrees. In this position, 
you should have a slight forward bend at the hips, keep your 
head upright, and look straight ahead. Without bending your 
back, pull as hard as you can on the chain and try to straighten 
your legs while keeping your arms straight. Pull steadily against 
the weight without any sudden movements, and keep your feet 
flat on the base of the dynamometer. The results are given in 
kilograms for each body weight. The mean of the highest scores 
received in tests 1 and 2 is used to calculate strength in those 
tests [11, 12]. 

Cardiorespiratory fitness
Cooper 12-minute walk/run test: The purpose is to test aero-

bic fitness, which is the body's ability to use oxygen to power it-
self while running. Before the test, explain the procedures to the 
subject. The participants warm up with some light jogging and 
dynamic movements of 10 to 15 minutes. Place markers are set 
along the route to help keep track of the distance covered. Parti-
cipants ran for 12 minutes and noted the total distance they ran. 
They were allowed to walk during the run, but competitors are 
encouraged to push themselves to run as far as they can within 
the time limit. The formula to estimate VO2max (ml/kg/min) 
based on the distance covered in kilometers is as follows: [13]. 

VO₂max = (35.971 x distance in kilometers) – 11.288 

Data analysis
The data collected from the pre-test and post-test was orga-

nized and prepared for analysis using IBM SPSS Statistics ver-
sion 27.0. The pre- and post-test results were reported as mean 
± SD. The coded and organized data were analyzed using a pa-
ired t-test to evaluate changes in physical fitness performance 
from baseline (pre-test) to post-test. The level of statistical si-
gnificance was set at p < 0.05.

Results

Anthropometric characteristics of the participants
Table 3 outlines the participants' baseline characteristics. 

Thirty individuals (14 males, 16 females) participated in the 
study, with a mean age of 18.57 ± 0.50 years and an average he-
ight of 163.88 ± 6.44 cm. The physical activity promotion pro-
gram significantly reduced participants' body weight and BMI  
(p < 0.05).

The effects on physical fitness
There was a significant increase in arm strength (0.50 ± 0.11 

vs. 0.57 ± 0.12 repetitions, p = 0.00), leg strength (1.43 ± 0.53 
vs. 1.94 ± 0.60 repetitions, p = 0.00), and oxygen consumption 
(24.51 ± 2.36 vs. 26.19 ± 2.71, p=0.00) from pre- to post-inte-
rvention, as shown in Table 4. The promotion of physical activity 
resulted in a significant decrease in resting heart rate (83.478.87 
vs. 79.176.49, p = 0.01) and body fat (26.734.49 vs. 24.644.31,  
p = 0.00).

Discussion

Thirty participants were students at Nakhon Phanom Uni-
versity. The study aimed to investigate how promoting physical 
activity affects physical fitness. The anthropometric characteri-
stics of the participants revealed an average age of 18.57 ± 0.68 
years, a standing height of 161.80 ± 7.43 cm, body weight of 
50.70 ± 7.31 kg, and body mass index of 19.63 ± 2.45 kg/m2. The 
physical activity promotion program effectively augmented in-
creases in muscular strength and oxygen consumption. Additio-
nally, the average resting heart rate and body fat decreased after 
participating in the physical activity encouragement program. 
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Overall, there was an observed improvement in general physical 
fitness. Encouraging physical activity in young people is crucial 
for reducing the risk of high blood pressure, diabetes, and coro-
nary heart disease. Regular physical activities are vital for overall 
development, good health, and physical fitness throughout life. 
The findings suggest that as moderate and vigorous physical ac-
tivity levels increase, the quality of life of both male and female 
adolescents also improves.

The effects of a physical activity promotion program on 
resting heart rate and body fat percentage
After completing the 8-week physical activity promotion 

program, a significant decrease in resting heart rate and body fat 
percentage was observed among participants. Engaging in regu-
lar, moderate-intensity physical activity over an extended period 
leads to cellular adaptations that enhance the body's ability to 
generate energy through a process called oxidative phosphory-
lation. This metabolic improvement also helps the body utilize 
fat more efficiently as a source of fuel. High-intensity continuous 
training can permanently alter resting metabolic rate and heart 
rate. Trained individuals demonstrated a higher resting meta-
bolic rate compared to untrained individuals only when there 
was significant energy expenditure, indicating that exercise in-
tensity and energy consumption can impact resting metabolic 
rate. The resting metabolic rate and heart rate can be perma-
nently altered by high-intensity continuous training. However, 
trained individuals only exhibited a higher resting metabolic rate 
compared to untrained individuals when there was a substan-
tial energy expenditure. This finding indicates that both exercise 
intensity and energy consumption can significantly impact the 
resting metabolic rate [14]. Furthermore, moderate and vigoro-
us exercise was found to be negatively associated with BMI and 
subcutaneous fat in college students. This suggests that reducing 
sedentary behavior among this population and increasing both 
the intensity and duration of vigorous physical activity can ef-
fectively lower their BMI and subcutaneous fat levels. Consequ-
ently, these improvements can help reduce various risk factors 
associated with cardiovascular disease. 

The effects of a physical activity promotion program on 
muscular strength
A notable characteristic of skeletal muscle is its capacity to 

adapt to changes in contractile activity patterns, a trait common-
ly known as phenotypic plasticity [15]. For beginners, participa-
ting in resistance training three times a week can significantly 
improve muscle strength. Research shows that regular exercise 
can help build stronger muscles and enhance overall muscular 
function. Regular exercise helps increase the number of mito-
chondria in muscle cells, which improves the cells' ability to pro-
duce energy through oxidative processes [16]. This adaptation 
enhances muscular endurance and performance. Mitochondria 
are responsible for producing energy in the form of adenosine 
triphosphate (ATP) through a process called oxidative phospho-
rylation. Therefore, having more mitochondria means that mu-
scle cells have a greater capacity to produce energy, leading to 
improved function and performance. ATP is the primary energy 
currency of cells, powering various cellular processes, including 
muscle contraction. Therefore, having more mitochondria me-
ans that muscle cells have a greater capacity to produce energy, 
leading to improved function and performance in activities re-
quiring muscular effort, such as endurance exercise and strength 
training.

The effects of a physical activity promotion program on 
oxygen consumption
Participation in a specific physical activity program resulted 

in improved oxygen consumption for individuals compared to 
their pre-program levels. Previous research indicates that enga-
ging in high-intensity physical activity for more than two weeks 
can enhance aerobic capacity [17]. Furthermore, participating 
in moderate-intensity physical activity for 20-30 minutes, three 
to four times a week, can significantly boost the immune sys-
tem and reduce the risk of viral infections [18]. Regular exercise 
strengthens the body's defenses, making it more resistant to il-
lnesses. The physiological adaptation following aerobic exercise 
is an increase in cardiorespiratory fitness (CRF), typically me-
asured using the VO2max test. Studies have shown that high-
-intensity interval training (HIIT) and/or sprint interval training 
(SIT) can improve CRF in diverse populations, including adults, 
children [19, 20], elderly individuals [21, 22], healthy individu-
als [23, 24, 25], overweight or obese individuals [26], and those 
with type 2 diabetes (T2D) [27, 28]. Maximal aerobic capacity 
is a key determinant of endurance performance, as improving 
VO2max enhances cardiovascular health by strengthening the 
heart and improving blood circulation. Additionally, individuals 
with higher VO2max recover faster after intense exercise due to 
better oxygen supply and waste removal. This is because regu-
lar endurance training increases VO2max by improving oxygen 
delivery to muscles and enhancing their ability to utilize oxygen 
efficiently.

Conclusions

The results of this study demonstrate that a targeted physical 
activity promotion program can significantly improve the physi-
cal fitness of Nakhon Phanom University students. Engaging in 
continuous physical activities with brief rest periods effectively 
stimulates cardiovascular development. Regular participation in 
moderate-to-vigorous physical activity is associated with enhan-
ced overall fitness. Lifestyle modifications, particularly increased 
physical activity levels, can substantially improve quality of life. 
Therefore, it is crucial for educational institutions to promote 
physical activity among young people to maintain good health, 
reduce the risk of substance abuse, and foster long-term well-
-being.
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