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The Relationship Between Physical Activity and Cognition in Kirsehir Ahi Evran
University Medical Faculty Students

Kirsehir Ahi Evran Universitesi Tip Fakiiltesi Ogrencilerinde Fiziksel Aktivite ve Bilis
Arasindaki Iliski

Seda KOCAK' "~ Hasan CALISKAN? -~ Serdar KARAKULLUKCU® - Ferhat PEKTAS"

oz

Amag: Tip Fakiiltesi egitiminin zorlugu ve yogunlugu nedeniyle tip 6grencilerinde sedanter yagsam goriilmektedir. Farkli metodolojik
caligmalarda goriildiigii gibi, fiziksel aktivite bilissel islevleri etkiler. Bu ¢aligmalarin ¢ok az1 genglikle ilgilidir. Bu nedenle tip fakiltesi
ogrencilerinin fiziksel aktivite ve bilissel parametrelerini ve birbirleri ile olan iligkilerini kesitsel bir ¢aliymada analiz etmeyi amag-
land1.

Araclar ve Yontem: Calismaya bir tip fakiiltesinin tiim smiflarindan 138 6grenci dahil edildi. Tip 6grencileri ti¢ 6lgegi tamamladi.
Fiziksel aktivite IPAQ-SF ile belirlendi. Biligsel degiskenler otonom 6grenme ve biligsel esneklik 6lgegi ile 6lgiildii.

Bulgular: Sonuglar, toplam, siddetli ve orta diizeyde fiziksel aktivitenin kiz ve erkek dgrenciler arasinda 6nemli 6lgiide farklilik gos-
terdigini ortaya koydu. Benzer sekilde, 6grenmenin bagimsizligi da dogumda atanan cinsiyetten etkilenmistir. Tlk ii¢ simf 6grencileri-
nin biligsel esneklik puanlari son ii¢ sinif 6grencilerine gore daha yiiksekti (p=0.001). Biligsel esneklik tipta yillar i¢inde azald:.
Sonug: Korelasyon analizine gore fiziksel aktiviteler ile biligsel islevler arasinda anlamli bir iligki olmadig1 sonucuna varilmstir. Tip
egitimi ve fiziksel aktivitelerde etkinligi cok fazla arastirmaya konu olmayan otonom 6grenme ve biligsel esneklik gibi biligsel iglev
caligmalar1 gelecekte daha fazla arastirilmalidir.

Anahtar Kelimeler: biligsel esneklik; egzersiz; otonom 6grenme
ABSTRACT

Purpose: Due to the difficulty and intensity of medical school education, medical students often lead a sedentary lifestyle. As seen in
different methodological studies, physical activity affects cognitive functions. Few of these studies are related to youth. Therefore, we
aimed to analyze medical students physical activity and cognitive parameters and their association between each other in cross sectional
study.

Materials and Methods: 138 students from all classes of a medical faculty were included in the study. Medical students completed
three scales. Physical activity was determined by the IPAQ-SF. Cognitive variables were measured by autonomous learning and cog-
nitive flexibility scale.

Results: The results revealed that total, vigorous and moderate physical activity differed significantly between female and male stu-
dents. Similarly independence of learning was influenced by sex assigned at birth. First three years students’ cognitive flexibility
scores were higher than last three year ones (p=0.001). Cognitive flexibility has decreased over the years in medicine.

Conclusion: According to the correlation analysis reported in the study, there was no conclusive link between physical activity and
cognitive abilities. Cognitive function studies such as autonomous learning and cognitive flexibility, whose effectiveness has not been
the subject of much research in medical education and physical activities should be investigated more in future.
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INTRODUCTION

Humans have led a life that includes compulsory physical
activity alongside hunger and satiety cycles historically.
Mankind encountered a less active life with the mechani-
zation brought by the industrial revolution. Furthermore
environmental conditions and lifestyle have changed dra-
matically with the technological revolution.! Physical in-
activity is admitted a risk factor leading to the formation
of chronic and psychological diseases in today's societies.?
According to the WHO's 2004 report, Around 3.2 million
individuals die each year from physical inactivity, the
fourth most important risk factor for mortality.® In Turkey,
sedentary lifestyle is gradually increasing. The rate of peo-
ple over 19 years of age with a sedentary lifestyle is 39.9%
according to the Turkey Nutrition and Health Research re-
ports made in 2017.* While physical inactivity has in-
creased in university students and medical students as
there are closures worldwide during the pandemic, no dif-
ferent situation has been observed in Turkey.®

When cognitive flexibility is defined psychologically, it
can be considered as the ability to change one's behavior
and strategy in changing situations and conditions.® The
neuropsychological definition of cognitive flexibility, on
the other hand, can be counted as a concept in which exec-
utive functions such as problem solving skills, coping with
stress for problem solving and decision making are carried
out in higher brain regions such as lateral, medial prefron-
tal and anterior cingulate cortex, where cognitive pro-
cesses are dynamically changed and activated.” Medical
education is an integrated system consisting of many sub-
branches. Medicine and sub-branches of medicine, such as
physiology, are called ill-structured domains. In medical
education, students can be successful by combining and
interpreting the information they have learned from differ-
ent branches. Therefore, a medical student should have a
certain cognitive flexibility in order to be successful.®

Autonomous learning is the process of organizing, plan-
ning and taking action for learning activities by taking con-
trol and responsibility People who have gained autonomy
in learning actually develop their cognitive flexibility by
questioning their methods and applying the techniques to
the situation in order to overcome optimal difficulties in

education.® Face-to-face education was discontinued dur-
ing the pandemic. Therefore, autonomous learning has be-
come a more important skill in the COVID-19 era'® Stu-
dents have the opportunity to study more autonomously
with the web-based learning policies developed in this pro-
cess.** However, during the pandemic process, distance
education had disadvantages as well as advantages in
terms of autonomous learning. While students with strong
self-learning skills were comfortable studying from home,
education was insufficient for these low-skilled students.
Thus, the value of autonomous learning to promote student
development in medical education was once again under-

stood.

Research on the relationship between physical activity and
cognitive abilities has been conducted in clinical popula-
tions and healthy humans.** In many studies, cognitive
functions have been evaluated using neuropsychological
tools.*>!3 Few of these studies are related to youth
groups.'* Therefore, young medical students were selected
in present study. Our research was aimed to question the
relevance of physical activity and cognitive functions in
medical students, and to analyse the relationship between
physical activity and cognitive functions.

MATERIALS and METHODS

Design

This cross-sectional study, which analysed physical activ-
ity and cognitive abilities, was carried out in a medical
school in Turkey. While International Physical Activity
Questionnaire Short Form (IPAQ-SF) was used for physi-
cal activity, autonomous learning and cognitive flexibility
scales were used for cognitive functions.

Participants

The study included all medical students in the academic
year 2021-2022 at Kirsehir Ahi Evran University. The
sample of study was 138 medical students comprised of 87
female (%63) and 51 male (%37). We wanted to include
all classes in faculty, therefore there were no exclusionary
requirements. Our study was reviewed and approved by
the Non-Interventional Clinical Research Ethics Commit-

tee of Kirsehir Ahi Evran University Faculty of Medicine
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(dated 22.03.2022 and numbered 2022/06-58). Partici-
pants were included from all six classes. We used and an-
alyzed all factors that would affect the results of the data

in socio-demographic questions and scales.

G-Power 3.1 program was used to calculate the sample
size. The total sample size was found to be 134 via consid-
ering the effect size as 0.3, alpha err prob as 0.05 and
power as 0.95. Therefore, 138 students who volunteered to
participate in the study were included.

Web-based surveys were distrubuted to the students in me-
dical faculty via WhatsApp or e-mail for data collection
using Google forms. Students were required to sign a con-
sent form that detailed the study and stated that they were
free to reject to participate. Then, students filled out de-
mographic questionnaire as well as the other scales. Parti-
cipants were given a WhatsApp and e-mail contact to use
throughout the research in order to contact the study team
with any questions or issues.

QOuestionnaires

Demographic Questionnaire: This questionnaire was de-
veloped for this study to gather demographic information
and self-reported daily life information. The questionnaire
includes factors that could affect their cognitive perfor-
mance and/or physical activity like age, sex assigned at
birth, classes, health and medical conditions, including the
usage of mental medications and marital status. Body mass
index (BMI) was calculated using height and weight va-
lues (weight in kilograms divided by height in meters squ-
ared).

International Physical Activity Questionnaire (Short
Form): In our study, a The international physical activity
questionnaire with Turkish validity and reliability was
used.®® The short form of questionnaire was used. The
questionnaire's goal is to find out how much healthy adults
and youth exercised throughout the previous seven days.
The questionnaire consists of 7 questions. The question-
naire asks how much time was spent doing walking, mod-
erate physical activity, and vigorous physical activity.
Time spent sitting is considered as a separate question. Re-
sponses were translated to metabolic equivalent task

minutes per week (MET-min/wk), using the IPAQ scoring

method. For the analysis of IPAQ data, the following val-
ues were used: 3.3 METSs for walking, 4.0 METs for mod-
erate physical activity, and 8.0 METSs for strenuous physi-
cal activity. According to the formula, the amount of phys-
ical activity was calculated using the collected data.

An average MET score was calculated for each type of ac-
tivity. The formula was created by multiplying the activi-
ty's minutes, days, and METS. Physical activities were also
divided into three categories: low, moderate, and high lev-
els of physical activity. Low physical activity refers to a
lack of or insufficient physical exercise to fall into catego-
ries 2 or 3. Moderate physical activity refers to moderate-
intensity, or vigorous-intensity activities attaining a mini-
mum of 600 MET-min/wk. High physical activity is de-
fined as activities of moderate to vigorous intensity that
total at least 3.000 MET-min per week. Calculation of the
total score includes the sum of walking, moderate-intensity
activity and vigorous activity over minutes and days.

Autonomous Learning Scale: The Autonomous scale
adapted to Turkish by Arslan and Yurdakul was conducted
in this study.'® The scale measures independent learning
and study habits on two separate subscales. Items are
graded on a Likert scale of 1 to 5, with 1 being the most
unlike me and 5 being the most like me. Two items were
worded negatively to help participants avoid response bias.
The range of possible scores on the scale is between 12 and
60. Higher scores indicate greater autonomy, indepen-
dence, and a favorable attitude toward learning.

Cognitive Flexibility Scale: Celikkaleli conducted vali-
dity and reliability assessments on the Turkish version of
Cognitive Flexibility scale.*’There are a total of 12 items
on the scale. It is a 6 point Likert scale. (1) | do not parti-
cipate at all, (2) 1 do not participate, (3) | do not attend, (4)
| participate a little, (5) | participate, and (6) | definitely
participate are scale responses. The range of possible sco-
res on the scale is between 12 and 72. Scores that are hig-
her reflect better cognitive flexibility.

Statistical Analysis

Following the IPAQ's guidelines for measuring physical
activity based on MET, we calculated the total METs equal
to a week. The formula was:
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Total Physical Activty: 3.3 MET for walking X minutes X
days +4.0 MET for moderate activity X days X minutes +
8 MET for vigorous activity X minutes X days.

All statistical analyses were carried out using SPSS 22.0.
In the descriptive statistics of the evaluation outcomes, nu-
merical variables were expressed as mean and standard de-
viation, while categorical variables were expressed as
number and percentage. In the analysis of the research
data, descriptive data were expressed as number, percen-
tage, mean, and standard deviation. The Mann Whitney U
test was used to analyze numerical variable comparisons
between two independent groups. When three or more in-
dependent groups were compared, Kruskal Wallis test was
used. To compare qualitative data, chi-square analysis was
performed. The correlation analysis (Spearman) was con-
ducted to examine the extent of correlations among physi-
cal activity level, autonomous learning and cognitive flexi-
bility. Statistical alpha significance level was accepted as
p<0.05.

RESULTS

Sociodemographic Characteristics of Medical Students

The distribution of students across different educational
years, as well as variances in demographics and body com-
position factors, are shown in Table 1. %63 of 138 students
were female and %29.7 of 138 students’ age were 21-22.
%65.2 students’ BMI was normal. Most of the students
(%44.2) were first-year students. %37.7 students were li-
ving with family. In terms of health and medical issues, 12
of all students (%8.7) reported psychiatric disorder that co-
uld affect their cognitive performance. 8 of 138 students
reported using psychiatric medication.

Assesment of Physical Activity

The distribution of the students in the study according to
their physical activity levels is as follows: 43 students
(%31.1) were low active, 60 students were moderate active
(%43.4) and 35 students were highly active (%25.3). Fig-
ure 1 shows students by physical activity level.: The amo-
unt of physical activity for the individual was categorized
as follows: Low: when MET-minutes per week are less
than 600; Moderate: when the MET-minutes per week are

between 600 and 1500; and High: when MET-minutes per
week are greater than 1500.18
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Figure 1. Total physical activity per week %.

Table 1. Sociodemographic Characteristics of Medical Students.
Sociodemographic Variable

Age N Percentage (%)
17-18 17 12.3
19-20 49 355
21-22 41 29.7
23+ 31 225
Gender

Female 87 63
Male 51 37
Body Mass Index (BMI)

Underweight 17 12.3
Normal 90 65.2
Overweight 23 16.7
Obese 8 58
Years

Year 1 61 442
Year 2 26 18.8
Year 3 17 12.3
Year 4 10 7.2
Year 5 12 8.7
Year 6 12 8.7
Marital Status

Single 102 73.9
Single (Partnered) 36 26.1
Monthly Allowance (Turkish lira)

Less than 4000 98 71
4001-6000 8 5.8
6001-8000 8 5.8
8001-10000 14 10.1
10001+ 10 72
Living situation

Alone 16 116
With friends 25 18.1
With family 52 37.7
Student accomodation 45 32.6
History of a chronic disease

Yes 12 8.7
No 126 91.3
History of a psychiatric disorder

Yes 12 8.7
No 126 91.3
History of a psychiatric drug

Yes 8 5.8
No 130 94.2
Smoking

Smoking 29 21
Never smoked 93 67.4
Previously smoked 16 116
Alcohol Consumption

Yes 29 21
Never 100 725
Withdrawn 9 6.5

*Mann-Whitney U test
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Assessment of Physical Activity Parameters According

to Sex Assigned at Birth and Years

Differences in physical activity were analyzed for sex as-
signed at birth. Total, vigorous and moderate physical ac-
tivity differed significantly between female and male as
Table 2 shows. Walking and sitting parameters did not

change according to sex assigned at birth (p=0.519 and
p=0.149 respectively). Male students' BMI was higher
than female students' (p<0.001). Average BMI scores of

students were normal according to the World Health Or-
ganization obesity classification.

Table 2. Physical activity parameters according to years and sex assigned at birth.

. Total Group Female Male " 1-3 Years 4-6 Years o
VIR G (n=138) (n=87) (n=51) (n=104) (n=34) P
BMI 22.64.0 214536 245541 <0001 22440 232:42 0222
Total Physical Activity 1292.8+1335.6  1029.741002.7 1741.5£1683.0 0003 1314.6+13943 1226011539 0.676
(MET-min/wk)

Vigorous Physical Activity 317.14821.0 19175318 531.0+11343 0003  313.14883.8  329.4+600.1  0.013
(MET-min/wk)

Moderate Physical activity

(MET min 233244718 150243623 374945931 001 23835038  217.84363.0  0.18
Walking (MET) 74307293 687.846914 837247879 0519 76407188 67887682  0.103
Sitting (hour/day) 47452 42450 5.5:5.4 0.149 5.0+5.4 37444 0228

*Mann-Whitney U test

The first three years are typically theoretical, with the fol-
lowing three years consisting of practical/clinical rotations
in medicine. Pre-clinical years spend most of time in the
classroom. No difference was seen although expecting stu-
dents to be highly active during clinical rotations accord-
ing to total, moderate physical activity levels, sitting and
walking parameters. Vigorous physical activity levels
were higher in 4-6 years (p=0.013). Table 2 indicates the
reported level of students’ physical activity.

Assessment of Autonomous Learning and Cognitive
Flexibility According To Sex Assigned At Birth, Years,
Living With Psychiatric Disorder, Terms and Marital
Status

The 12-item Autonomous Learning Scale has two subsca-
les that assess study habits and independence of learning.
Sex assigned at birth did not influence autonomous learn-
ing and cognitive flexibility scores. Independence of learn-
ing was influenced by it. Male independent of learning
scores were higher than female ones (p=0.045). Study hab-
bits was not influenced by sex assigned at birth. Lectures

and laboratory activities are mixed during the first three
years of medical school. Medical students are preoccupied
with a massive amount of knowledge that they study in 3
years. Busy syllabus in pre-clinical years can influence
cognitive flexibility. First three years students’ cognitive
flexibility scores were higher than last three year ones
(p=0.001). Medical education years effected cognitive
flexibility scores. Cognitive flexibility has decreased over
the years in medicine. Table 3 indicates autonomous lear-
ning and cognitive flexibility scores according to sex as-
signed at birth and years.

After analyzing autonomous learning scores for sex assig-
ned at birth (p=0.096), 3- year terms (p=0.759) and years
of medical students (p=0.824), there were no significant
effects of these parameters on autonomous learning. Li-
kewise, types of living situation did not effect autonomous
learning (p=0.774). No relationship was found between
history of a physchiatric disorder and autonomous learning
(p=0.427).

Table 3. Autonomous Learning And Cognitive Flexibility according to Gender and Years.

Total Female Male 1-3 Years 4-6 Years
Variables (n=138) (n=87) (n=51) p* (n=104) (n=34) p*
Autonomous Learning 40.1£10.9 41.6+£9.7 37.6£12.5 0.096 40.0+10.8 40.6+11.5 0.759
Independence of Learning 24.4+6.4 25.4+5.7 22.7£7.3 0.045 24.5+6.3 24.1+6.9 0.825
Study Habits 15.7+5.1 16.2+4.7 14.9+5.7 0.238 15.5+5.1 16.5+£5.2 0.304
Cognitive Flexibility 47.5+10.5 48.4+10.6 46.0+10.1 0.112 49.1+10.4 42.8+9.5 0.001

*Mann-Whitney U test
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Correlation Between Physical Activity, Autonomous

Learning and Cognitive Flexibility

Data revealed the links between students' physical activity,
autonomous learning and cognitive flexibility. The fin-
dings of the correlation study revealed a weak negative as-
sociation between walking and autonomous learning. Sim-
ilarly, there is a weak correlation between independence of

learning and walking. Moreover, no correlation was found

between cognitive flexibility and physical activity levels.
BMI did not effect physical activity levels. Autonomous
learning independence of learning and study habits were
found to have positive strong relationship. There was no
correlation between autonomous learning and cognitive
flexibility. Total physical activity levels were positively
related with vigorous and moderate physical activities and
walking. Table 4 indicates correlation analysis of physical
activity and cognitive functions.

Table 4. Correlation between Physical Activity, Autonomous Learning and Cognitive Flexibility.

Variables BMI Total Physical Vigorous Moderate ~ Walking Sitting Autonomous Indepen- Study ha-
Activity Physical Physical (MET) (hour/day) learning dence of bits
Activity Activity learning
BMI - - - - - - - - -
Total Physical =0.167 ) ) ) ) ) ) ) )
Activity (MET) p= 0.050
Vigorous Physical r=0.099 r=0546 ) ) ) : : : :
Activity (MET) p= 0.250 p= <0.001
Moderate Physi- r=0.030 r=0.455 r=0.515
cal Activity - - - - - -
(MET) p=0.723 p= <0.001 p= <0.001
r=0.093 r=0.676 r=0.003 r=-0.092
Walking (MET) - - - - -
p=0.276 p=<0.001 p=0.972 p=0.285
r=-0.002 r=0.234 r=-0.077 r=0.028 r=0.267
Sitting (hour/day) - - - -
p=0.986 p=0.006 p=0.369 p=0.747  p=0.002
Autonomous lear- r=0.023 r=0.044 r=-0.048 r=-0.191 r=0.190 r=0.048 ) ) )
ning p=0.787 p=0.611 p=0573  p=0025 p=0.025 p=0.574
Independence of r=0.048 r=0.061 r=0.061 r=-0.149 r=0.207 r=0.007 r=0.915 ) )
learning p=0.576 p=0.480 p=0.480  p=0082  p=0.015 p=0.937 p= <0.001
r= 0.029 r=0.024 r=-0.006 r=-0.178 r=0.144 r=0.037 r=0.926 r=0.725
Study habits -
p=0.736 p=0.779 p=0.944 p=0037  p=0.092 p=0.671 p=<0.001 p= <0.001
. . r=-0.113 r=0.035 r=-0.144 r=-0.058 r=0.161 r=0.061 r=0.036 r=0.119 r=-0.058
Cognitive Flexibi-
lity p=0.188 p=0.688 p=0.093 p=0501  p=0.059 p=0.476 p=0.672 p=0.164 p= 0.500

* Spearman test.

DISCUSSION

The relationship between exercise and medical students'
cognitive abilities was analysed in this study. However, re-
search on physical activity’s effect on medical students’
cognition and mediating roles of demographic parameters
are limited. Our results not only expand the relationship
between physical activity and autonomous learning and
cognitive flexibility over previous studies®® but also pro-
vide indirect evidence by explaining some of the variables
about them.

Out of all, 43 (%31.1) were inactive, 60 (%43.4) active and
35 (%25.3) more active than normal. Medical students in
our sample tended to be active type. In a study conducted
with Turkish medical students, the rate of active students
was found to be %75.1,% while the rate of active students
was found to be %50.3 in another study.? The percentage
of active students in our study remains low compared to
other studies.
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When we evaluated the physical activity parameters accor-
ding to sex assigned at birth, total physical activity, vigo-
rous physical activity and moderate physical activity va-
lues were higher in male students. Female students were
%69 less active than male ones (1029.7 and 1741.5 MET-
min/wk.).Women participate in physical activity at lower
rates than men. In this case, gender-specific psychosocial
factors are effective like self-efficacy, social support, and
motivation.?? More studies are needed to address gender-
specific psychological and social aspects of physical activ-

ity motivations in medical students.

There are studies in medicine on autonomous learning or
cognitive flexibility.?>?> To the best of our knowledge,
there are no studies evaluating autonomous learning and
cognitive flexibility in medical students. There may be sig-
nificant individual variability in tasks related to cognitive
flexibility and autonomous learning. Derrick et al. empha-
sized that demographic factors like gender and are crucial
factors to take into account in autonomous learning.?
When the autonomous learning and cognitive flexibility
values were analyzed in our study, no statistically signifi-
cant sex assigned at birth difference emerged.

One of the striking results of our research is that independ-
ence of learning scores of female students is higher than
male students. Various predictors underlie the gender dif-
ference in independent learning. While only self-efficacy
was a predictor for female students, these predictors were
more in male students like study time, active learning stra-
tegies, performance goal and self-efficacy.?” Although it
was not measured by any scale in our study, it is thought
that the self-efficacy of female students is higher.

Social and emotional changes occur in lives and young
people develop mechanisms that require adaptation with
the transition to a professional career in adolescence and
young adulthood. Therefore, young people's cognitive
flexibility may provide some advantages.?® Some of past
researches indicate that cognitive flexibility declines with
age.?3° Some of them indicates that cognitive flexibility
was not affected by age.3* Although there is no significant
difference in cognitive flexibility values between ages, a
decrease is observed. This may be due to the small differ-
ence between age groups. When the pre-clinical and clini-
cal periods were evaluated in our study, years 4-6 students

were less flexible than years 1-3 students. The level of cog-
nitive flexibility is also affected by the fact that people are
experts in their subjects. The degree of specialization and
cognitive flexibility are inversely correlated. As a person
specializes, the ability to adapt to new situations and de-
velop different approaches to similar problems, in short,
decreases cognitive flexibility.®? It can be predicted that
the same situation may occur in the education phase. In the
pre-clinical years, ideas for specialization may also be
formed, and the orientation to internships in the subject of

specialization may increase.

Considering other parameters affecting cognitive flexibil-
ity, psychiatric diseases come to the fore in the literature.3
Recent studies revealed that there was a lack of cognitive
flexibility in different psychiatric disorders like major dep-
ressive disorder,3 obsessive-compulsive disorder®® and
schizophrenia.® Cognitive flexibility scores of students
with psychiatric disorder were lower than those without,
but this difference was not significant in our study. Similar
results were also noted in autonomous learning in the pre-
sent study. The number of students with psychiatric disor-
der was small. The small size of the group may affect the
statistical result. Future studies about psychiatric disor-
ders, cognitive flexibility and autonomous learning in
young university students will increase further evalua-
tions.

Emotional state is another parameter that affects cognitive
flexibility. Indirect evidence suggests that emotional state
influences cognitive flexibility.3” Partnered students had
lower cognitive flexibility scores than single students. The
link between emotional states and cognitive processes may

vary from person to person.

In our study, autonomous learning scores of students living
alone and students living with other people were also com-
pared. In this comparison, the lowest score was in the stu-
dents living alone, and no statistically significant differ-
ence was found. Interaction of students with other people
in their lives may affect their learning processes. Higher
mental functions may have occurred as a result of students
providing dynamic social interactions with their environ-

ment.38
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There are few studies investigating the effect of physical
activity on cognitive functions in university students, gen-
erally the studies were conducted with the elderly.® When
the correlation analysis results are examined, we analyzed
that there is no relationship between the physical activity
levels of university students and their cognitive functions.
Different exercise types don’t affect cognition in a study
conducted with adolescents. Reasons for this have been
suggested as exercise intensity and timing of cognitive
tests.*? Another study supporting our results showed that
both higher physical activity and lower sedantary behav-
iour have no effect on cognitive performance.** Uncorre-
latedness between exercise and cognition has been hypoth-
esized as an explanation that young age marks the brain's
maximal development in regions associated to cognitive
skills, making it impossible to acquire additional progress
of these cognitive abilities.*?** Our results contradict a
prior study conducted among university students, higher
executive functions showed a correlation with physical ac-
tivity.1® Cognitive functions were better in active students
and academic success was associated with cognitive de-
cline in inactive students in another study conducted with
medical and engineering students.* Magnon et al. empha-
sized that past sedantariness affects cognitive performance
in university students.*

In present study it is unclear whether the inactivity of the
physically inactive students is attributed to their lifestyle
rather than their medical studies. No correlation was found
between physical activity and cognition. In order to under-
stand the inactivity of medical students, preventive inter-
ventions may be needed so that the student health prob-
lems related to inactivity can be overcome.

The present study was subjected to limitations. First, the
data on physical activity and cognitive function was based
on self-reports. The use of self-reports might have had an
impact on the findings. Second, there may be pre-existing
personal differences in cognitive and physical activity.
Third, precise reasoning is difficult as we applied a cross-
sectional study design.

In summary, The correlation study showed no evidence of
a substantial association between physical activity and
cognitive processes. Further research is needed to define

the relationship between cognitive functions and physical

activity in medical students.
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