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Abstract

Background: Concentration is an important component of cognitive 
function. However, many college students experience reduced attention  
spans, often lasting only 10 to 15 minutes. Previous studies have shown 
that poor concentration levels remain common among university 
students. Physical exercise, such as jogging, may improve brain function 
and enhance concentration. This study aimed to evaluate the influence of 
jogging duration on concentration levels among university student.   
Methods: This experimental study was conducted in 2024, involving 
medical students from a university in Jakarta, Indonesia. Participants were 
screened using the Physical Activity Readiness Questionnaire  (PAR-Q) 
and selected through random sampling. Respondents were divided into 
three groups: a 10-minute jogging group, a 30-minute jogging group, 
and a control group without jogging intervention. The intervention was 
conducted  for 8 weeks at each participant’s location. Concentration levels 
were assessed before and after the intervention using the Concentration 
Grid Test, administered at the university. Data were analyzed using ANOVA 
to compare changes in concentration scores and the Kruskal-Wallis to 
compare post-intervention scores among groups.
Results: A total of 28 students participated, with females comprising 
the majority of participants (64.3%; n=18). The 10-minute jogging 
group demonstrated a significant improvement in concentration levels 
compared with the control group (p=0.004). Concentration Grid Test 
scores increased by 4.6 points in the 10-minute jogging group (p<0.001), 
and by 3.8 points in the 30-minute jogging group (p=0.003). 
Conclusions: A 10-minute jogging session improves concentration levels 
among university students, suggesting that short-duration physical activity 
provide cognitive benefits and may support academic performance and 
well-being. 
Keywords: Concentration level, concentration grid test, jogging duration, 
PAR-Q 
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Introduction

Concentration is the ability to focus attention 
on particular task or subject without 
distraction from internal or external stimuli.1  
Good concentration enables individuals to 

maintain performance, process information 
efficiently, and perform cognitive activities, 
such as planning, decision-making, and 
problem-solving.2,.3 Impaired concentration 
may negatively affect academic achievements 
and daily functioning. Several factors have 
been associated with decreased concentration, 
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including stress, fatigue, poor sleep quality, 
unhealthy lifestyle and mental health 
problem.4–9 These factors are commonly 
encountered among university students, 
making concentration problems prevalent in 
this population. Previous studies have shown 
that concentration levels among university 
students remain relatively low, despite some 
reporting predominantly good concentration 
performance.10,11

Regular physical exercise has been 
associated with improved cognitive 
function, including memory, attention, and 
concentration. Exercise may also improve 
self-confidence, reduce stress, and enhance 
academic performance.12,.13 These effects are 
partly mediated through increased cerebral 
blood flow, improved neuroplasticity, and 
elevated levels of  neurotrophic factors such 
as brain-derived neurotrophic factor (BDNF), 
insulin-like growth factor-1 (IGF-1), and 
vascular endothelial growth factor (VEGF).14 
Exercise also influences neurotransmitters 
synthesis, including dopamine, which plays an 
important role in attention and concentration 
process.15 

Another intervention study has 
demonstrated that regular exercise improves 
concentration and other cognitive functions. 
An 8-weeks exercise intervention consisting  
of 40- minutes sessions performed three times 
weekly was shown to improve concentration 
levels among children with attention deficit 
hyperactivity disorder (ADHD).16 However, 
evidence regarding the optimal duration of 
exercise for improving concentration remains 
inconsistent. A previous study reported a 
significant relationship between exercise 
duration and cognitive function,17 whereas 
another  found no significant differences in 
concentration improvement.18 Moreover, 
intervention studies investigating jogging 
duration and concentration  among university 
students are still limited.  Therefore, this study 
aimed to evaluate the influence of jogging 
duration on  concentration levels among  
university students in Jakarta, Indonesia.

Methods

This experimental study was conducted in 2024 
using a randomized pretest-postest control 
group design. Participants were medical 
students from the School of Medicine and 
Health Sciences, Atma Jaya Catholic University 
of Indonesia, classes of 2021–2023. Students 
who participated in structured exercise 
programs outside this study were excluded. 

Additional exclusion criteria included students 
with medical condition that could hinder 
exercise performance, smokers, students 
diagnosed with mental health disorders, and 
those receiving related medications. Dropout 
criteria included absence during concentration 
assessment sessions, failure to complete the 
prescribed exercise duration, or inability to 
provide monitoring data more than once.  
Ethical approval was obtained from   the Ethics 
Committee of the School of Medicine and 
Health Sciences, Atma Jaya Catholic University 
of Indonesia (No. 01/08/KEP-FKIKUAJ/2024) 

Participants completed informed consent 
forms and screening questionnaire before 
enrollment. Screening was performed using 
the Physical Activity Readiness Questionnaire 
(PAR-Q) questionnaire (Table 1) and an 
additional questionnaire assessing other 
exclusion criteria. The PAR-Q consisted 
of seven questions used to identify health 
conditions that could limit participation in 
moderate-to-vigorous physical activity.19 
Participants answering “yes” to any question 
were excluded from the study. 

Concentration level was assessed using the 
Grid Concentration Test,  a simple qualitative 
tool used to measure sustained attention 
and focus.20 In this test, participants were 
instructed to identify numbers arranged 
randomly in a grid sequentially, from 00 to 
99 within 1 minute.. Scores between   11 
and 15 indicated impaired concentration, 
and score above 15 indicated above-average 
concentration. The Grid Concentration Test 
used in this study is presented in Figure 1. 

A total of 30 students were selected through 
random sampling and equally divided into 
three groups: Group I, Group II, and a control 
group. Group I performed 10-minute jogging 
sessions, while Group II performed 30 minute 
jogging sessions. Both intervention group 
exercised  three times weekly for 8 weeks. 
The control group did not perform structured 
exercise during the study period.

Exercise intensity was maintained at 
moderate intensity using the Karvonen 
Formulato determine each participant’s target 
heart rate.21 The target heart rate range was set 
at 50–70% of maximum heart rate according 
to the recommendations of the American 
Heart Association. Intervention monitoring 
was conducted using fitness or running 
applications that recorded   exercise duration 
and average heart rate during each session. 
Participants were also required to submit 
selfie photographs as additional verification of 
compliance. Monitoring data were submitted 
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weekly to the researchers through the LINE 
application. 

Concentration levels were measured 
before and after the intervention. Baseline 
concentration assessment was carried out 
during the week before the intervention, while 
final assessment was conducted during the 
week after the 8-week intervention period. All 
concentration assessments were performed  
in a classroom at the university campus. 
Statistical analysis was done according to data 
distribution. Normally distributed data were 
analyzed using the Paired t-test, while non-
normality distributed data were analyzed using 
the Wilcoxon matched-pairs signed rank test. 
One-way ANOVA followed by Bonfferoni’s post 
hoc analysis was used to compare differences 
in concentration score changes among groups. 

The Kruskal-Wallis test was used to compare 
final concentration scores between groups. 
Statistical significance was set at p<0.05.

Results

Of the 77 students who met the inclusion and 
exclusion criteria, 30 participants were selected 
for the study. However, two participants 
dropped out during the intervention period, 
therefore, only 28 participants were included 
in the final analysis. Most participants were 
female (64.3%; n=18) (Table 2).

In Group I, median concentration score 
increased significantly (p=0.001) from 7 
(range 1–14) at baseline to 11 (range 6–18) 
after the intervention. Similarly, Group II 

84 27 51 78 59 52 13 85 61 55
28 60 92 04 97 90 31 57 29 33
32 96 65 39 80 77 49 86 18 70
76 87 71 95 98 81 01 46 88 00
48 82 89 47 35 17 10 42 62 34
44 67 93 11 07 43 72 94 69 56
53 79 05 22 54 74 58 14 91 02
06 68 99 75 26 15 41 66 20 40
50 09 64 08 38 30 36 45 83 24
03 73 21 23 16 37 25 19 12 63

Figure 1 Table used for Grid Concentration Test20

Table 1 Physical Activity Readiness Screening Questions (PAR-Q)19

Questions Yes No
Has your doctor ever told that you have a heart condition or high blood 
pressure?
Do you experience pain at rest, during daily activities, or while doing 
physical activity?
Have you experienced loss of balance due to dizziness or lost 
consciousness within the past 12 months?
Have you ever been diagnosed with another chronic medical condition 
other than heart disease or high blood pressure?
Are you currently taking prescribed medications for a chronic medical 
condition?
Do you currently have, or have you had within the past 12 months, any 
bone, joint, or soft tissue problems (including muscles, ligaments, or 
tendons) that could worsen with increased physical activity?
Has your doctor ever advised you to do physical activity only under 
medical supervision?
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demonstrated a significant improvement 
(p=0.003) in median concentration score 
from 10 (range 5–20) to 12 (range 4–21). In 
contrast, the control group showed a slight 
decrease in the median concentration score 
from 8 (range 3–22) to 7.5 (range 6–19), 
although this difference was not statistically 
significant (p=0.891) (Table 3). 

Comparison of post-intervention 
concentration scores among groups using the 
Kruskal–Wallis test showed no statistically 
significant overall difference (p=0.070). 
Interestingly, there was a significant score 
difference between Group I and the control 
group on the final concentration score 
(p=0.003), whereas no significant difference 
was found between group II and the control 
group (p=0.208), indicating that 10-minute 
jogging was more effective in improving 
concentration levels compared with no 
intervention (Table 3).

Discussion

This study has resulted that 10-minute jogging 
sessions is effectively improved concentration 
levels among university students compared 
with the control group. These findings support 
previous study reporting that physical exercise 
enhance cognitive functions such as memory, 
concentration and academic performance.12 

Moderate-intensity physical activity has also 
been associated with improved psychological 
well-being, through reductions in stress and 
anxiety as well as enhancement of mental 
resilience.13 Physiologically, exercise improves 
cognitive function performance by increasing 
cerebral blood flow, mitochondrial cellular 
metabolism, and neuronal signaling pathway 
involved neuroplasticity.14 These effects 
are mediated through increased levels of 
neuroplasticity-related biomarkers, such as 
BDNF, IGF-1, and VEGF, which collectively 
contribute to improved concentration level 
and attention.14 Recent evidence has further 
supported the positive impact of short duration 
exercise on concentration and other cognitive 
functions. A pilot study among Korean college 
students has found that   brief outdoor exercise, 
especially when combined with exposure to 
natural environments, significantly improves 
concentration, and self-efficacy, optimism, and 
hope.22 

Interestingly, although group II also showed 
significant within-group improvement, no 
significant difference was observed between 
the 30-minute jogging group and the control 
group after intervention, suggesting that 
longer-duration jogging may not provide 
additional benefits compared with shorter-
duration exercise. In contrast, a randomized 
controlled trial has documented that 30-minute 
moderate-intensity aerobic exercise enhanced 

Table 2 Characteristics of Participants (n=28)

Characteristics
Group I 
(n=9)

Group II 
(n=9)

Control Group 
(n=10) Total

n % n % n % n (%)
Gender

Male 3 33.3 4 44.4 3 30.0 10 (35.7)

Female 6 66.7 5 55.6 7 70.0 18 (64.3)

Table 3 Concentration Grid Test Scores

Group
Initial Concentration Final Concentration t-score / 

z-score p-value
Median (min–max) Median (min–max)

Ia 7 (1–14) 11 (6–18) 4.6 0.001*
IIa 10 (5–20) 12 (4–21) 3.8 0.003*
Controlb 8 (3–22) 7.5 (6–19) 0.2 0.891

p-value 0.07c

Note: *p-value < 0.05, a t-scores were obtained using paired t-test in Group I and II, bz-score was obtained using the 
Wilcoxon matched-pairs signed rank test in control gorup, cKruskal-Wallis test
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concentration-related cognitive performance 
among young adults.23 The discrepancy 
between findings may be explained by 
differences in participant characteristics, 
intervention protocols, or external factor 
affecting concentration. Another study has 
also reported that although exercise improve 
concentration, the magnitude of change may be 
relatively small.24 One possible explanation is 
the influence of academic workload and stress 
among university students. Differences in class 
levels and study demands may contribute to 
variations in concentration performance and 
response to exercise interventions.22

This study has several limitations.  First, 
the study design could not fully control 
factors affecting  concentration levels, such 
as environmental conditions, dietary intake, 
fatigue, stress, and  sleep quality. Second, 
the intervention was conducted at each 
participant’s location, resulting in variability 
in exercise environments and monitoring 
conditions. More controlled settings with 
standardized exercise facilities, dietary 
intake, and daily schedules may provide more 
accurate results. Future studies involving 
larger and more diverse populations are also 
recommended to improve generalizability and 
to evaluate the influence of different stress 
levels and academic demands on concentration 
outcomes. 

In conclusion, 10-minute jogging sessions 
effectively improve concentration levels 
among university students. In contrast, 
30-minute jogging sessions may not provide 
additional benefits and could potentially 
introduce fatigue that affects concentration 
performance. These findings suggest that 
short-duration moderate-intensity exercise 
may serve as a practical strategy to improve 
concentration and support students’ academic 
performance and overall well-being.
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