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ABSTRACT 
Background: Physical fitness has increasingly been recognized as an important factor influencing not 
only physical health but also cognitive functioning and academic success among students. Regular 
physical activity improves blood circulation, enhances oxygen supply to the brain, and stimulates the 
release of neurotransmitters associated with memory, attention, and learning. In recent years, 
educational institutions and health professionals have shown growing interest in understanding how 
physical fitness contributes to students’ cognitive performance. Despite numerous studies on this 
relationship, variations in age groups, fitness levels, and educational environments have produced 
mixed findings, making further investigation necessary. 
Objective: To examine the impact of physical fitness on cognitive performance among medical 
students and to determine whether higher levels of fitness are associated with improved 
concentration, memory, problem-solving ability, and academic achievement. 
Methodology: A quantitative cross-sectional study was conducted among 200 medical students aged 
18–25 years using simple random sampling. Physical fitness was assessed through BMI, cardiovascular 
endurance, muscular strength, and flexibility tests, while cognitive performance was measured using 
validated tools for attention, memory, processing speed, and reasoning ability. Academic 
performance was also recorded. Data were analyzed using descriptive statistics, correlation, and 
regression analysis with SPSS, and a p-value < 0.05 was considered statistically significant. 
Results: A total of 200 medical students participated in the study, with a majority aged 21–23 years 
(45.5%) and a slightly higher proportion of males (54%). Participants were distributed across all 
academic years, with second-year students forming the largest group (25.5%). The findings 
demonstrated a significant positive association between physical fitness and cognitive performance. 
Students with higher cardiovascular endurance, muscular strength, and overall physical activity 
showed superior performance in attention, memory, processing speed, and reasoning ability. In 
addition, physically active students achieved higher academic performance (GPA) compared to less 
active peers, with a strong overall correlation between fitness and cognitive outcomes (p < 0.001). 
Conclusion: The study concludes that physical fitness plays a vital role in enhancing cognitive 
performance and academic achievement among students. Regular participation in physical activities 
positively influences memory, attention, reasoning, and overall mental efficiency. Educational 
institutions should therefore encourage fitness programs, sports participation, and active lifestyles 
to support both physical and cognitive development in students. Promoting physical fitness may serve 
as an effective strategy for improving educational outcomes and long-term student well-being. 
 
Keywords: Physical Fitness, Cognitive Performance, Students, Academic Achievement, Physical 
Activity, Memory, Concentration, Mental Health, Exercise, Learning. 

 
INTRODUCTION 

Physical fitness is widely recognized as an 

essential component of a healthy lifestyle and 

plays a significant role in the overall 
development of students. Traditionally, physical 

fitness has been associated with physical well-

being, including muscular strength, 
cardiovascular endurance, flexibility, and body 

composition. However, in recent years, 
researchers and educators have increasingly 

focused on the relationship between physical 
fitness and cognitive performance. Cognitive 
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performance refers to mental processes such as 

memory, concentration, reasoning, problem-
solving, decision-making, and information 

processing. These cognitive abilities are 
fundamental for academic achievement and 

effective learning among students (1,2). 

Modern educational environments often place 
considerable academic pressure on students, 

resulting in increased mental stress, reduced 
physical activity, and sedentary lifestyles. 

Technological advancements, prolonged screen 
time, and decreased participation in outdoor 

games have contributed to declining physical 

fitness levels among adolescents and young 
adults. This situation has raised concerns 

among health professionals and educators 
regarding the negative effects of physical 

inactivity on students’ cognitive and academic 

performance. Consequently, understanding the 
association between physical fitness and 

cognitive functioning has become an important 
area of research in educational and health 

sciences (3,4). 
 

Several scientific theories explain the 

relationship between physical fitness and 
cognitive performance. The physiological 

theory suggests that regular physical activity 
increases blood circulation and oxygen supply 

to the brain, which enhances neuronal growth 

and brain function. Exercise also stimulates the 
release of neurotransmitters such as dopamine, 

serotonin, and endorphins that positively 
influence mood, attention, and learning 

capacity. Furthermore, physical activity 

promotes neuroplasticity, which improves the 
brain’s ability to adapt, process information, 

and retain memory. These biological 
mechanisms support the idea that physically 

active students may perform better 
academically and cognitively than inactive 

students (5). 

A growing body of literature supports the 
positive relationship between physical fitness 

and cognitive development. According to 
Hillman et al. (2014), students who engage in 

regular physical activity demonstrate better 

executive functioning, attention control, and 
academic achievement compared to sedentary 

students. Executive functions include planning, 
organization, memory management, and 

decision-making skills that are essential for 
learning success. Similarly, Chaddock et al. 

(2011) reported that aerobic fitness is 

associated with improved hippocampal volume 
in children, leading to enhanced memory and 

learning abilities. These findings indicate that 

physical fitness contributes not only to physical 

health but also to brain development and 
intellectual performance. 

Research conducted by Ratey and Hagerman 
(2008) highlighted that exercise acts as a “brain 

booster” by improving concentration and 

reducing anxiety and depression among 
students. Students who participate in sports 

and regular exercise programs tend to exhibit 
higher levels of self-confidence, motivation, and 

classroom engagement. Moreover, physical 
activity has been linked to reduced stress levels, 

which positively influences students’ mental 

health and learning efficiency. Stress and 
anxiety often impair cognitive functioning, 

while regular exercise helps regulate emotional 
balance and mental resilience (6,7). 

In addition, studies have shown that 

cardiovascular fitness has a particularly strong 
impact on cognitive abilities. Aerobic exercises 

such as running, cycling, and swimming 
improve heart and lung efficiency, thereby 

increasing oxygen delivery to the brain. 
Research by Castelli et al. (2007) found that 

students with higher aerobic fitness scores 

achieved better results in mathematics and 
reading tests. Similarly, Donnelly et al. (2016) 

emphasized that school-based physical activity 
programs contribute significantly to improved 

classroom behavior, attention span, and 

academic performance (8,9). 
Despite substantial evidence supporting the 

positive association between physical fitness 
and cognition, some studies present mixed or 

moderate findings. For instance, certain 

researchers argue that factors such as 
socioeconomic status, nutrition, sleep quality, 

and educational background also influence 
cognitive performance. Therefore, physical 

fitness may not be the sole determinant of 
academic success. However, most scholars 

agree that maintaining an active lifestyle 

provides multiple cognitive and psychological 
benefits that support effective learning (10). 

 
Educational institutions worldwide are 

increasingly integrating physical education and 

fitness programs into academic curricula to 
enhance students’ overall development. 

Schools and colleges are encouraging 
participation in sports, recreational activities, 

yoga, and exercise sessions to improve both 
physical and mental well-being. International 

health organizations such as the World Health 

Organization recommend regular physical 
activity for children and adolescents to support 

healthy growth and cognitive functioning (11). 
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In conclusion, the relationship between physical 

fitness and cognitive performance has gained 
significant attention due to rising concerns 

about sedentary lifestyles and declining student 
health. Existing literature strongly suggests that 

regular physical activity positively affects 

memory, attention, problem-solving abilities, 
and academic achievement. Physically fit 

students are generally more attentive, mentally 
active, and emotionally stable, enabling them 

to perform better in educational settings. 
Therefore, promoting physical fitness among 

students is essential not only for improving 

physical health but also for enhancing cognitive 
abilities and academic success (11). 

 

METHODOLOGY 

The present study utilized a quantitative cross-

sectional research design to examine the 
relationship between physical fitness and 

cognitive performance among medical 

students. The study was conducted in 
Rawalpindi medical university from July to 

November 2025 where data were collected 
under standardized academic and laboratory 

conditions. Medical students were chosen as 

the study population because of the high 
academic demands and cognitive challenges 

associated with medical education, making 
them an appropriate group for investigating the 

influence of physical fitness on cognitive 

functioning and academic performance. 
A total of 200 undergraduate medical students 

participated in the study. Participants were 
selected using a simple random sampling 

technique to reduce selection bias and ensure 
equal opportunity for participation among 

eligible students. The study included medical 

students aged between 18 and 25 years who 
were enrolled in recognized medical institutions 

and attending regular academic sessions during 
the study period. Only students who voluntarily 

agreed to participate and provided informed 

consent were included in the research. 
Students without diagnosed neurological 

disorders affecting cognitive performance were 
considered eligible for participation. 

Certain exclusion criteria were applied to 
maintain the accuracy and reliability of the 

findings. Students with chronic medical 

conditions such as cardiovascular disease, 
uncontrolled diabetes mellitus, or severe 

respiratory disorders that could affect physical 
fitness levels were excluded from the study. In 

addition, students with diagnosed psychiatric or 

neurological disorders, including depression, 
epilepsy, attention deficit disorders, or 

memory-related illnesses, were not included. 

Participants taking medications known to 
influence cognitive performance or physical 

activity levels were also excluded. Furthermore, 
students with recent musculoskeletal injuries, 

fractures, or physical disabilities that could 

interfere with fitness testing were not 
considered eligible for participation. 

Data collection involved the assessment of both 
physical fitness and cognitive performance 

using standardized and validated procedures. 
Physical fitness was evaluated through 

measurements of body mass index (BMI), 

cardiovascular endurance, muscular strength, 
muscular endurance, and flexibility. 

Cardiovascular endurance was assessed 
through step tests and timed endurance 

activities, while muscular strength and 

endurance were evaluated using push-up and 
sit-up tests. Flexibility was measured using the 

sit-and-reach test. Cognitive performance was 
assessed using validated cognitive assessment 

tools designed to measure attention, 
concentration, short-term memory, information 

processing speed, logical reasoning, and 

problem-solving ability. Academic performance 
indicators such as examination scores and 

grade point averages were also reviewed to 
support the cognitive assessment findings. 

Prior to data collection, ethical approval was 

obtained from the institutional ethics 
committee, and permission was secured from 

the participating medical colleges. Participants 
were informed about the purpose, procedures, 

and confidentiality of the study before written 

informed consent was obtained. All 
assessments were conducted under supervision 

in a controlled environment to ensure 
consistency and reliability of the data. The 

collected data were coded and analyzed using 
SPSS statistical software. Descriptive statistics, 

including frequencies, percentages, means, and 

standard deviations, were used to summarize 
the data, while inferential statistical methods 

such as correlation and regression analyses 
were applied to determine the relationship 

between physical fitness and cognitive 

performance. A p-value of less than 0.05 was 
considered statistically significant throughout 

the analysis. 
 
RESULTS 

A total of 200 medical students participated in 
the study. The collected data were analyzed to 

determine the association between physical 

fitness and cognitive performance among 
participants. The findings are presented 
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through demographic characteristics, physical 

fitness measurements, cognitive performance 
scores, and correlation analysis.

 
 

Table 1: Distribution of Participants According to Age 

Age Group (Years) Frequency (N) Percentage (%) 

18–20 82 41.0 

21–23 91 45.5 

24–25 27 13.5 

Total 200 100 

 
Table 1 demonstrates that the majority of 

participants (45.5%) belonged to the 21–23 
years’ age group, followed by 41.0% in the 18–

20 years category. Only 13.5% of students 

were aged between 24 and 25 years. This 

indicates that most respondents were within 
the typical undergraduate medical education 

age range.
 

 
Graph 1: Age Distribution of Participants 

 
The graph representing age distribution 

illustrates that the highest proportion of 
students was concentrated in the 21–23 years 

category, while the lowest proportion was 

observed among students aged 24–25 years.

 
Table 2: Distribution According to Gender 

Gender Frequency (N) Percentage (%) 

Male 108 54.0 

Female 92 46.0 

Total 200 100 

 
Table 2 indicates that male students constituted 

54.0% of the study population, whereas female 
students accounted for 46.0%. The distribution 

demonstrates relatively balanced gender 

participation in the study.

 



Samia Sarwar et al / Impact of Physical Fitness on Cognitive Performance in Students 

 

4825| International Journal of Pharmacy Research & Technology | June - Dec 2025 | Vol 15 | Issue 2 

 
Graph 2: Gender Distribution 

 
The graph shows a slightly higher representation of male students compared to female students among 

the participants. 
 

Table 3: Distribution According to Academic Year 

Academic Year Frequency (N) Percentage (%) 

First Year 42 21.0 

Second Year 51 25.5 

Third Year 47 23.5 

Fourth Year 38 19.0 

Final Year 22 11.0 

Total 200 100 

 
Table 3 reveals that the highest proportion of 

students belonged to the second academic year 

(25.5%), while final-year students represented 

the lowest percentage (11.0%).
 

 
Graph 3: Academic Year Distribution 
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The graph demonstrates moderate 

representation from all academic years, with 

second-year students contributing the largest 

proportion.
 

Table 4: Mean Physical Fitness Scores of Participants 

Physical Fitness Variable Mean ± SD 

Body Mass Index (BMI) 23.4 ± 3.1 

Cardiovascular Endurance Score 78.5 ± 8.4 

Muscular Strength Score 72.8 ± 7.9 

Flexibility Score 24.6 ± 5.3 

 

Table 4 presents the average physical fitness 

scores among participants. The mean BMI was 
within the normal range, while cardiovascular 

endurance demonstrated the highest average 

score among all fitness variables.

 

 
Graph 4: Mean Physical Fitness Scores 

 

The graph illustrates that cardiovascular 
endurance had the highest mean score, 

followed by muscular strength and flexibility 
levels among participants.

 
Table 5: Mean Cognitive Performance Scores 

Cognitive Variable Mean ± SD 

Attention and Concentration 81.3 ± 7.2 

Short-Term Memory 79.5 ± 6.8 

Processing Speed 77.9 ± 7.1 

Logical Reasoning Ability 83.2 ± 6.5 

 

Table 5 demonstrates that logical reasoning 
ability had the highest average score among 

cognitive variables, whereas processing speed 
showed comparatively lower mean values.
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Graph 5: Cognitive Performance Scores 

  

The graph indicates that students performed best in logical reasoning and attention-related tasks 

compared to other cognitive domains. 

 
Table 6: Correlation between Physical Fitness and Cognitive Performance 

Variable Correlation Coefficient (R) P-Value 

Cardiovascular Endurance vs Attention 0.61 <0.001 

Muscular Strength vs Memory 0.48 <0.001 

Flexibility vs Processing Speed 0.34 0.002 

Overall Physical Fitness vs Cognitive Performance 0.67 <0.001 

 
Table 6 demonstrates a statistically significant 

positive relationship between physical fitness 

and cognitive performance among medical 
students. Cardiovascular endurance showed a 

strong positive correlation with attention and 

concentration levels. Overall physical fitness 

was strongly associated with improved 

cognitive functioning, with a correlation 
coefficient of 0.67.

 

 
Graph 6: Correlation between Physical Fitness and Cognitive Performance 
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The graph illustrates a positive upward trend, 
indicating that students with higher physical 

fitness scores tended to demonstrate better 
cognitive performance outcomes.

 
Table 7: Academic Performance According to Physical Activity Level 

Physical Activity Level Mean GPA ± SD 

Low Physical Activity 2.8 ± 0.4 

Moderate Physical Activity 3.3 ± 0.5 

High Physical Activity 3.8 ± 0.4 

 

Table 7 indicates that students with high 

physical activity levels achieved higher mean 
GPA scores compared to students with low 

physical activity levels. This finding suggests a 

positive association between regular exercise 
and academic achievement.

 

 
Graph 7: Physical Activity Level and GPA 

 
The graph demonstrates a gradual increase in 

GPA scores with increasing levels of physical 
activity, indicating improved academic 

performance among physically active students. 

 

DISCUSSION 

The present study investigated the relationship 

between physical fitness and cognitive 
performance among medical students and 

demonstrated a significant positive association 
between higher physical fitness levels and 

improved cognitive functioning. The findings 

revealed that students with better 
cardiovascular endurance, muscular strength, 

and regular physical activity patterns performed 
more effectively in attention, memory, 

reasoning, and academic achievement 
compared to less physically active students. 

These results emphasize the importance of 

physical fitness not only for maintaining 
physical health but also for enhancing cognitive 

efficiency and educational outcomes (12). 
One of the major findings of the study was the 

strong positive correlation between 

cardiovascular endurance and attention span. 
Students with higher endurance scores showed 

improved concentration and faster information 
processing abilities. This finding is supported by 

previous research conducted by Hillman CH and 

colleagues, who reported that aerobic fitness 
positively influences executive functioning, 

attention control, and classroom performance 
among students. Regular aerobic exercise 

improves blood circulation and oxygen delivery 
to the brain, thereby enhancing neuronal 

activity and mental alertness. Increased 

cerebral blood flow may explain the better 
concentration and cognitive responsiveness 

observed among physically fit students in the 
present study (13). 

The study also found a significant relationship 

between muscular strength and memory 
performance. Students with greater muscular 

fitness demonstrated better short-term 
memory and recall abilities. These findings are 

consistent with the work of Chaddock L, who 
reported that physically fit individuals exhibit 

improved hippocampal function and enhanced 

memory retention. Exercise-induced release of 
neurotransmitters such as dopamine and 
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serotonin may contribute to improved cognitive 

processing and learning capacity. Furthermore, 
regular physical activity promotes 

neuroplasticity, which strengthens neuronal 
connections involved in memory and reasoning 

processes (13). 

Another important finding was the positive 
association between overall physical fitness and 

academic achievement. Students with higher 
levels of physical activity achieved better GPA 

scores compared to students with sedentary 
lifestyles. These results support earlier studies 

indicating that physically active students often 

demonstrate greater motivation, classroom 
engagement, and mental resilience. Medical 

education is academically demanding and 
frequently associated with stress and mental 

fatigue. Regular exercise may therefore 

improve emotional balance and reduce stress-
related cognitive impairment, ultimately 

supporting better academic performance. 
The findings of the present study are also 

consistent with the observations of Ratey JJ, 
who described exercise as a “brain booster” 

that improves mood, reduces anxiety, and 

enhances learning efficiency. Physical activity 
stimulates the release of endorphins and other 

neurochemicals that positively influence mental 
well-being and cognitive performance. Students 

who maintain active lifestyles are more likely to 

exhibit improved self-confidence, problem-
solving ability, and sustained attention during 

academic activities (14). 
Despite these positive findings, the study had 

certain limitations. The cross-sectional design 

limits the ability to establish a direct causal 
relationship between physical fitness and 

cognitive performance. In addition, factors such 
as sleep quality, nutrition, stress levels, and 

socioeconomic background were not fully 
controlled and may have influenced the results. 

Future longitudinal studies are recommended 

to further explore the long-term impact of 
physical fitness on cognition among medical 

students (15). 
Overall, the present study strongly supports the 

integration of physical activity and fitness 

programs into medical education. Encouraging 
regular exercise and active lifestyles among 

students may contribute significantly to 
improved cognitive functioning, academic 

success, and long-term mental well-being. 
 
Recommendations 

Medical colleges and universities should 

encourage regular physical activity among 
students by integrating structured fitness 

programs, sports activities, and wellness 

sessions into academic schedules. Awareness 
campaigns should be organized to educate 

students about the cognitive and academic 
benefits of exercise. Institutions should provide 

accessible gym facilities, recreational spaces, 

and opportunities for participation in aerobic 
and strength-training activities. Students 

should also be encouraged to maintain 
balanced lifestyles that include adequate sleep, 

proper nutrition, and stress management. 
Future research should focus on longitudinal 

studies to further examine the long-term effects 

of physical fitness on cognitive performance 
and academic achievement among medical 

students. 
 
Implications 

The findings of this study highlight the 

important role of physical fitness in enhancing 
cognitive performance and academic success 

among medical students. Promoting regular 
physical activity may improve concentration, 

memory, reasoning ability, and stress 
management in academically demanding 

environments. Educational institutions can use 

these findings to develop student wellness 
policies and incorporate structured fitness 

programs into medical curricula. Improved 
physical fitness may also contribute to better 

mental health, emotional stability, and overall 

quality of life among students. The study 
further emphasizes the need for preventive 

health strategies that encourage active 
lifestyles to support both educational 

achievement and long-term well-being. 

 
CONCLUSION  

This study concludes that physical fitness has a 

significant positive impact on cognitive 
performance among medical students. Higher 

levels of cardiovascular endurance, muscular 
strength, and regular physical activity are 

associated with improved attention, memory, 
reasoning ability, processing speed, and 

academic achievement. Physically active 

students demonstrate better concentration, 
reduced mental fatigue, enhanced stress 

management, and higher academic 
performance compared to sedentary peers. The 

findings support the role of exercise in 

improving brain function through enhanced 
blood circulation, neurotransmitter regulation, 

and neuroplasticity. Therefore, integrating 
physical fitness programs into medical 

education is essential to promote cognitive 
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efficiency, academic success, and overall 

student well-being. 
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