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Abstract

Introduction: A significant proportion of students with disabilities fail to reach the recom-
mended levels of physical activity, a shortfall that may adversely impact both their academic
performance and general well-being. Despite its relevance, the relationship between physical
activity and academic outcomes in this population remains insufficiently explored.

Objective: This study aimed to investigate the influence of recommended levels of physical ac-
tivity on the academic performance of students with disabilities and to identify the primary
barriers preventing their engagement in regular exercise.

Methodology: A prospective longitudinal study was conducted involving 120 students with dis-
abilities from four universities. Physical activity levels were measured using the Physical Activ-
ity Questionnaire-Disability, and barriers to activity were identified through the Barriers to
Physical Activity Questionnaire. Academic performance was assessed by analyzing grade point
averages and the frequency of exam retakes.

Results: The study revealed a moderate positive correlation between physical activity levels
and academic performance. Students classified as highly active had significantly higher grade
pointaverages (4.1 versus 3.4) compared to their less active peers. Organizational (87.5%) and
institutional (72.9%) barriers were the most frequently reported obstacles to engaging in phys-
ical activity.

Discussion: The results are consistent with existing literature that highlights the academic and
health benefits of regular physical activity among students. However, this study underscores
the unique challenges faced by students with disabilities that require targeted interventions.
Conclusions: The findings testify to the need to develop comprehensive programs to improve
the physical activity of students with disabilities considering the identified barriers.

Keywords
Academic performance; Institutional barriers; inclusive education; longitudinal study.

Resumen
_____________________________________________________________________________________|
Introduccién: Una proporcioén significativa de estudiantes con discapacidad no alcanza los ni-

veles recomendados de actividad fisica, lo que puede afectar negativamente tanto su rendi-
miento académico como su bienestar general. A pesar de su relevancia, la relacién entre activi-
dad fisica y resultados académicos en esta poblacién ha sido escasamente explorada.

Objetivo: Este estudio tuvo como objetivo investigar la influencia de los niveles recomendados
de actividad fisica sobre el rendimiento académico de estudiantes con discapacidad, asi como
identificar las principales barreras que dificultan su participacion en ejercicio regular.
Metodologia: Se realiz6 un estudio longitudinal prospectivo con la participacién de 120 estu-
diantes con discapacidad de cuatro universidades. Los niveles de actividad fisica fueron evalua-
dos mediante el Cuestionario de Actividad Fisica para Personas con Discapacidad, y las barreras
se identificaron mediante el Cuestionario de Barreras para la Actividad Fisica. El rendimiento
académico se midi6 a través del promedio de calificaciones y la frecuencia de exdmenes repeti-
dos.

Resultados: El estudio revel6 una correlacion positiva moderada entre los niveles de actividad
fisica y el rendimiento académico. Los estudiantes altamente activos obtuvieron promedios sig-
nificativamente mas altos (4.1 frente a 3.4) en comparacién con sus pares menos activos. Las
barreras mas frecuentemente reportadas para realizar actividad fisica fueron las organizativas
(87.5%) e institucionales (72.9%).

Discusidn: Los resultados son coherentes con la literatura existente que resalta los beneficios
académicos y de salud de la actividad fisica regular en estudiantes. No obstante, este estudio
pone de manifiesto los desafios especificos que enfrentan los estudiantes con discapacidad y
que requieren intervenciones focalizadas.

Conclusiones: Los hallazgos evidencian la necesidad de desarrollar programas integrales que
fomenten la actividad fisica entre estudiantes con discapacidad, considerando las barreras
identificadas.

Palabras clave

Rendimiento académico; barreras institucionales; educacion inclusiva; estudio longitudinal.
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Introduction
__________________________________________________________________________________________________________________|
Insert Physical activity is key to maintaining health and well-being, especially for people with disabilities
(Fomicheva et al.,, 2021; Shvakov et al., 2024; Vasudevan et al., 2015). Regular physical exercise can im-
prove physical function, psychological well-being, and quality of life among students with disabilities
(Pans et al., 2021; Shurygin et al., 2024; Zorina et al., 2022).

Studies suggest that about 50% of adult persons with disabilities do not follow the recommendations of
the World Health Organization (WHO) on physical activity (World Health Organisation (WHO), 2018).
This percentage is even lower among university students with disabilities, with only 36.9% achieving
the recommended level of activity (Ubeda-Colomer et al., 2019). This problem has grown especially
acute during the COVID-19 pandemic, when the level of physical activity in this group of students de-
creased by an average of 1,000 minutes a week (Osipov et al,, 2021).

Researchers point to a set of interconnected factors preventing students with disabilities from partici-
pating in physical activity:

° Physical barriers include not only the limited accessibility of sporting facilities and the lack of
specialized equipment, but also factors such as the lack of adapted showers, changing rooms, and special
shower seats and unsuitable water temperature in swimming pools (Richardson et al., 2017). Williams
et al. (2018) note that even if ramps are installed, their angle of inclination often does not meet accessi-
bility requirements;

° Interpersonal barriers manifest in the negative attitudes of others and stigmatization in sports
institutions. This problem is acute in regular gyms, where people with disabilities face increased atten-
tion and experience discomfort due to not fitting the body standard (Richardson et al., 2017). Negative
attitudes of others have been highlighted as a key barrier to regular exercise (Almutairi, 2023; Williams
etal, 2018);

° Institutional barriers: lack of adapted programs and qualified specialists (Barber, 2018; Dogru,
2024; Ruggeri et al,, 2020). In Russian universities, the lack of teachers trained to work with students
with disabilities is an acute problem. The personnel training system requires improvement in terms of
methodological training and practical skills in working with different nosological groups (Makhov &
Stepanova, 2020). Institutional barriers are prominent in countries with a developing system of inclu-
sive education (Bakri & Alshahrani, 2024; Martin Ginis et al., 2016);

° Intrapersonal factors: low self-efficacy, insufficient motivation (Chen, 2024), the fear of getting
injured (Williams et al., 2018). Personality factors are complemented by the fear of being outed as a
person with a disability, which forces individuals to hide their disabilities and thereby hinders their
participation in physical activity (Monforte et al., 2021; Popov et al., 2024);

° Organizational factors: inconvenient schedules, transportation problems, and lack of coordina-
tion between support services for students with disabilities and sports departments at universities,
which makes it difficult to create effective physical activity programs (Buffart et al., 2009; Monforte et
al,, 2021; Zernov et al,, 2023).

Researchers also point out several factors promoting physical activity in this group of students. The
most significant of these include accessible infrastructure (Katanani et al., 2023), a supportive environ-
ment (Ramaswamy et al., 2023), skilled supervision, flexible schedules, freedom to choose activities, and
positive experiences of participation (Jaarsma & Smith, 2018; Ross, 2019). Therefore, successful pro-
grams promoting physical activity should comprehensively address physical and socio-psychological
aspects (Martin, 2013; Popov et al., 2024).

The relevance of this study stems from the need to thoroughly understand the relationship between
physical activity and the academic performance of students with disabilities and identify the most sig-
nificant barriers and contributing factors. This understanding is critical to developing effective strate-
gies to increase engagement in regular physical activity in this group of students.

The relevance of this study stems from the need to thoroughly understand the relationship between
physical activity and academic performance. Substantial evidence suggests that regular physical activity
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positively affects cognitive function and academic achievement in the general student population (San-
tana etal., 2017; Singh et al,, 2019). Research has demonstrated that exercise influences brain structure
and function through increased blood flow, neurotrophic factors, and neurogenesis, which may enhance
learning capacity (Mandolesi et al., 2018). A meta-analysis by Alvarez-Bueno et al. (2017) found that
physical activity interventions have positive effects on academic achievement, classroom behavior, and
cognitive outcomes. However, these relationships remain understudied specifically in students with dis-
abilities, creating a significant gap in literature.

Numerous studies confirm the positive impact of physical activity on academic performance (Fetisov et
al,, 2024; Cali et al.,, 2024). Bellar et al. (2014) found that students who regularly engaged in aerobic
exercise and strength training had a higher grade point average (GPA). Al-Drees et al. (2016) in their
one-year study confirmed that students with high levels of physical activity perform better in exams.
Calestine et al. (2017) discovered a positive relationship between regular physical activity and cognitive
function, which influences academic performance. However, few works deal with students with disabil-
ities specifically.

Some studies suggest that physical activity can positively affect academic performance and cognitive
function among students with disabilities. According to Gitimoghaddam et al. (2021), regular physical
activity improves attention, self-control, cognitive processes, and vigilance. Nakutin and Gutierrez
(2019) observed a significant improvement in academic engagement among students with autism spec-
trum disorder (ASD) after implementing a running exercise program.

Our study aims to investigate the influence of the recommended level of regular physical activity on the
academic performance of university students with disabilities. The research also focuses on identifying
the leading barriers to physical activity and the factors contributing to it in this group of students to
develop recommendations on increasing their engagement in physical exercise.

Our primary hypothesis is that regular physical activity at the recommended level (more than 600 MET
min/week) has a positive effect on the academic performance of students with disabilities. It is hypoth-
esized that:

1. Students with higher activity levels will demonstrate higher academic performance indicators.

2. An increase in the level of physical activity will be accompanied by an improvement in academic
performance indicators.

Attention should be paid to organizational and institutional barriers, which vary significantly across
different educational systems. In the context of Russian higher education, Makhov and Stepanova (2020)
identified a systemic deficit of adapted programs and qualified specialists to work with students with
disabilities. Similarly, in Saudi Arabia, Almutairi (2023) highlighted that institutional barriers are com-
pounded by cultural attitudes toward disability. Contrastingly, in countries with more established in-
clusive education systems like the United Kingdom and Australia, Richardson et al. (2017) found that
physical barriers and interpersonal factors were more prominent than institutional ones. Jaarsma and
Smith (2018) noted that in the Netherlands, while institutional support was stronger, transportation
and accessibility issues remained significant obstacles. In developing educational systems across differ-
ent regions, Monforte et al. (2021) emphasized that institutional barriers are especially significant. The
cross-cultural study by Martin Ginis et al. (2016) revealed that while organizational factors like trans-
portation problems appear universally challenging, their impact varies substantially based on regional
infrastructure and policy frameworks. This international perspective demonstrates the complexity of
barriers facing students with disabilities across different educational contexts. Based on these findings,
we propose a third hypothesis:

3. The leading barriers to achieving the recommended level of physical activity are organizational
and institutional factors.

Method
'

A prospective longitudinal study was conducted over one academic year (September 2023 - June 2024).
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Participants

The participants recruited for the study were 120 students with disabilities from four universities (30
people from each). The recruitment was carried out through the universities' support services for stu-
dents with disabilities. Initial screening cut the sample down to 248 students (Table 1).

Table 1. Distribution of study participants by universities at the stage of initial screening

University Number of students, n Share of the total sample, %
University A 67 27.0
University B 58 23.4
University C 71 28.6
University D 52 21.0
Total 248 100

After checking for compliance with the inclusion and exclusion criteria, we were left with 120 partici-
pants, who were then divided into equal groups of 30 people from each university based on the follow-
ing criteria (Figure 1).

Figure 1. Grouping criteria

Grouping criteria

Distribution by yearg Types of health limi-

Gender balance of study tations

Source: Created by authors

Next, the participants were randomly assigned to observation groups using a computerized random
number generator.

Table 2. Characteristics of the final sample (N=120)

Characteristic n (%)
Gender:
- Men 68 (56.7)
- Women 52 (43.3)
Age, Me (Q1; Q3) 20.0 (19.0; 22.0)
Year of study:
- 1st-2nd year 71(59.2)
- 3rd-4th year 49 (40.8)
Type of health limitation:
- Musculoskeletal disorders 45 (37.5)
- Somatic disorders 38 (31.7)
- Hearing impairments 24 (20.0)
- Other impairments 13 (10.8)
Physical activity level:
- Low (<600 MET min/week) 52 (43.3)
- Average (600-3000 MET min/week) 45 (37.5)
- High (>3000 MET min/week) 23(19.2)

Procedure
The study was conducted in three main phases over one academic year (September 2023 - June 2024):
1. Beginning stage (September 2023)
Initial assessment of physical activity

e The study participants individually completed the Instrument Physical Activity Questionnaire-
Disability (IPAQ-D) survey. It should be noted that IPAQ-D provides indirect estimates of physi-
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cal activity levels rather than objective measurements that would be obtained through accel-
erometers or other direct monitoring devices. This limitation is acknowledged in the research
design and will be further addressed in the discussion of study limitations.

o The filled-in questionnaires were checked for completeness and correctness;

e Students' individual MET min/week were calculated according to the formula provided in Ap-
pendix 1.

The respondents were then categorized into activity groups according to international recommenda-
tions (World Health Organisation (WHO), 2018) and the IPAQ protocol (Burhaein et al., 2021):

o Low level: <600 MET min/week (insufficient to maintain health);

e Average level: 600-3000 MET min/week (minimal recommended level);

o Highlevel: >3000 MET min/week (optimal to obtain additional health benefits).
e Assessment of barriers to physical activity:

o The respondents completed the Barriers to Physical Activity Questionnaire (BPAQ) in an elec-
tronic format;

e Each category of berries was assessed on a five-point scale;
e Therespondents' open-ended comments were subjected to qualitative analysis;
e The barriers predominant for each participant were identified.

The BPAQ was administered in Google Forms. Each respondent received a personal link to the survey
and completed it within a week of the initial consultation. The survey comprised 20 questions grouped
into four categories of barriers (intrapersonal, interpersonal, organizational, and community). Each bar-
rier was rated on a five-point Likert scale. The respondents were asked to leave more detailed comments
on each category. To ensure data reliability, phone interviews were conducted with 20% of the students
to clarify their responses.

Assessment of academic performance over the previous period

o The necessary data were collected from the universities' electronic student performance moni-
toring systems;

e Gpawas calculated based on all grades for the previous semester;

e Attendance records were analyzed and attendance rates were calculated;

e The number of re-taken exams was recorded;

e Personal academic performance profiles were created;

e The grades were normalized given differences between the universities' grading systems.

Academic performance was analyzed based on data from the universities' electronic student perfor-
mance monitoring systems with the written consent of the participants. The indicators analyzed inclu-
ded:

1. GPA calculated for all disciplines in the semester based on data from electronic grade books.

2. Attendance based on data from attendance records, excluding absences for valid reasons (con-
firmed by medical certificates).

3. The number of retaken exams, including all cases of retaking exams and tests based on grade
book entries.

4. To make the data from different universities comparable, the grades were standardized on a
single five-point scale.

2. Intermediate stage (January 2024)

Intermediate assessment of physical activity indicators
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o Therespondents completed the IPAQ-D a second time with the same methodology as in the first
stage;

e Individual consultations were conducted to clarify changes in behavioral patterns;
e Individual MET min/week indicators were calculated;

e A comparative analysis of indicators in the first and second stages was conducted;
e The reasons for significant changes were identified and documented;

e Assignment to activity groups was adjusted, if necessary.

e Assessment of current academic performance:

o First-semester grade data were collected from electronic systems;

e A detailed analysis of the results of intermediate exams was conducted;

e Current GPA was calculated;

o All forms of continuous assessment were considered;

e Attendance was analyzed taking excused absences into account;

e The reasons behind academic debts were documented;

e Academic performance was correlated with changes in physical activity levels.
e Adjustment of research methodology:

o The completeness and quality of the collected data were analyzed;

e Problem areas in data collection were identified;

e The methods of dealing with specific cases were refined;

e The changes were agreed with study participants;

e All methodological adjustments were documented.

e 3. Concluding stage (June 2024):

¢ Final assessment of physical activity:

o The respondents completed the IPAQ-D for the final time;

e In-depth interviews were conducted to understand the dynamics of activity;

e Final MET min/week indicators were calculated;

e Individual profiles of changes in activity were created;

e Seasonal fluctuations in the level of activity were analyzed;

o Consistent patterns of physical activity were identified.

e Repeated assessment of barriers:

o The respondents completed the BPAQ with additional comments;

e A comparative analysis of changes in the perception of barriers was conducted;
o The effectiveness of overcoming different types of barriers was assessed;

e Newly discovered obstacles were documented;

e Successful strategies for overcoming barriers were analyzed.

e Final assessment of academic performance:

e Complete academic performance data for the entire academic year were collected;
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e Final GPA was calculated;
e A comprehensive analysis of academic performance dynamics was conducted;
e All forms of continuous assessment and final exams were considered;
e Total attendance over the academic year was analyzed;
o All cases of retaking exams were documented;
o A final academic profile was created for each participant.
Data analysis

At each stage, the data collected were quality-controlled and processed in a timely manner. Intermediate
results were used to adjust the data collection process and refine the research methodology, if neces-
sary.

1. Prior to data collection, a statistical power analysis was conducted using G*Power 3.1 software
to determine the appropriate sample size. Based on previous similar studies (Al-Drees et al., 2016; Cal-
estine et al,, 2017), we anticipated a medium effect size (Cohen's d = 0.5) for the relationship between
physical activity and academic performance. With a significance level of a = 0.05 and a desired power of
0.80 for the primary correlation analyses, the minimum required sample size was calculated to be 102
participants. Our final sample of 120 students exceeded this requirement, ensuring adequate statistical
power for detecting meaningful relationships. Data analysis was conducted in SPSS 26.0. Given the na-
ture of the variables assessed, the analysis utilized descriptive and nonparametric statistics. Descriptive
statistics:

° Median and interquartile range for quantitative variables;

° Frequencies and percentages for categorical variables;

2. To assess the influence of physical activity on academic performance:

° The Kraskell-Wallis test to compare the academic performance of groups with different levels of
physical activity;

° The Wilcoxon test to analyze within-group changes in academic performance;

° Spearman's correlation coefficient to assess the relationships between physical activity levels
(MET min/week) and academic performance indicators;

° Chi-squared test to compare the distributions of scores within the groups;

3. To analyze barriers to physical activity and the factors contributing to it:

° Chi-squared test to assess the relationship between the achievement of recommended physical

activity and the presence of specific barriers;
° Fisher's exact test to analyze contingency tables with small expected frequencies (below five).
The level of statistical significance was taken as p < 0.05.

The choice of statistical methods relied on the nature of data distributions and previous studies of sim-
ilar designs (Al-Drees et al., 2016; Calestine et al., 2017). The normality of distributions was checked
using the Shapiro-Wilk test. Given the predominantly abnormal distribution of data, we employed non-
parametric analysis methods.

The strength of correlations was assessed using the Chaddock scale widely used in social studies, where
(Halibiyati et al., 2024): 0.1-0.3 - a weak relationship; 0.3-0.5 - moderate; 0.5-0.7 - evident; 0.7-0.9 -
high; 0.9-1.0 - very high. This specific scale was chosen for its sensitivity to the features of sociological
data, with very strong correlations being extremely rare.
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Results
|

Table 3 indicates that by the end of the study, physical activity levels had increased significantly
(p=0.042). A similar positive trend is observed across all academic performance indicators.

Table 3. Indicators of students' physical activity and academic performance (N=120)

Indicator Beginning of the study Me (Q1; Q3) End of the study Me (Q1; Q3) p*
MET min/week 585 (320; 2450) 750 (380; 2680) 0.042
GPA 3.6 (3.2;3.9) 3.8(3.4;4.1) 0.038
Attendance (%) 76.5 (68.0; 85.0) 82.0 (73.0; 89.0) 0.045
Number of retaken exams 2.0 (1.0; 3.0) 1.0 (0.0; 2.0) 0.031

* Wilcoxon test

As can be seen from Table 4, the Kruskal-Wallis test detected statistically significant differences in aca-
demic performance between the groups (p<0.001).

Table 4. Comparison of academic performance between groups with different levels of physical activity
Number of retaken exams

*

PA level n (%) GPA Me (Q1; Q3) Attendance Me (Q1; Q3) Me (Q1; Q3) p
Low (<600 MET) 48 (40.0%) 3.4(3.1;3.7) 72.0 (65.5; 79.0) 2.0 (1.0; 3.0) <0.001
Averag;[gr())O—Z%OOO 47 (39.2%) 3.8 (3.5; 4.0) 85.0 (80.0; 89.0) 1.0 (1.0; 2.0) <0.001
High (>3000 MET) 25 (20.8%) 41(3.9; 4.3) 91.0 (88.0; 94.0) 1.0 (0.0; 1.0) <0.001

* Kruskal-Wallis test

Correlation analysis reveals moderate correlations between the level of physical activity and all aca-
demic performance indicators. Moderate positive correlations are found with GPA (p=0.424, p<0.001)
and attendance (p=0.383, p<0.001), while the number of retaken exams shows a moderate negative cor-
relation (p=-0.392, p<0.001) (Table 5). On the Chaddock scale, all the observed correlations belong to
the moderate category (0.3 < |p| < 0.5), which indicates a stable, albeit not too strong relationship be-
tween physical activity and academic performance in students with disabilities.

Table 5. Correlation analysis of the relationship between physical activity and academic performance indicators

Indicator Spearman's correlation coefficient (p) p Strength*

GPA 0.424 <0.001 Moderate
Attendance 0.383 <0.001 Moderate
Number of retaken exams -0.392 <0.001 Moderate

*On the Chaddock scale: 0.1-0.3 - weak; 0.3-0.5 - moderate; 0.5-0.7 - evident; 0.7-0.9 - high; 0.9-1.0 - very high

Comparing the distribution of the barriers across the groups with different physical activity levels, we
observe statistically significant differences in all categories (Table 6). The most significant differences
can be seen in the organizational barriers, especially transportation problems (x*=15.82, p<0.001) and
the lack of specialized problems (x*=12.31, p<0.001).

Table 6. Distribution of barriers to physical activity by the levels of physical activity

Barrier Low PA level (n=48) Average/high PA level (n=72) x? p

Organizational barriers:

Transportation problems 42 (87.5%) 38 (52.8%) 15.82 <0.001

Cost of classes 39 (81.3%) 41 (56.9%) 7.94 0.005

Lack of programs 35(72.9%) 29 (40.3%) 12.31 <0.001
Intrapersonal barriers:

Lack of motivation 37 (77.1%) 31 (43.1%) 13.45 <0.001

Fear of getting injured 28 (58.3%) 22 (30.6%) 9.12* 0.003
Interpersonal barriers:

Lack of support 25(52.1%) 19 (26.4%) 8.27* 0.004

Negative attitudes 18 (37.5%) 12 (16.7%) 6.94* 0.008

*Fisher's exact test was used when the expected frequencies were less than 5
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Thus, our results confirm the main hypothesis on the positive influence of physical activity on academic
performance among students with disabilities.

The analysis of trends in the indicators of physical activity and academic performance (Table 3) demon-
strates a statistically significant increase in physical activity level from 585 (320; 2,450) to 750 (380;
2,680) MET min/week (p=0.042) by the end of the study, accompanied by an improvement of academic
performance from a GPA of 3.6 (3.2; 3.9) to 3.8 (3.4; 4.1) (p=0.038).

As shown in Table 4, highly active students demonstrate better academic performance: GPA in this
group reaches 4.1 (3.9; 4.3) compared to 3.4 (3.1; 3.7) in the low activity group (p<0.001). Attendance
is also much greater in the group with high physical activity - 91.0% vs. 72.0% (p<0.001).

The analysis of barriers to physical activity (Table 6) confirms the assumption about the leading role of
organizational and institutional factors. In the group with a low level of physical activity, organizational
barriers were noted by 87.5% of students (x*=15.82, p<0.001) and institutional - by 72.9% (x*=12.31,
p<0.001).

Discussion
__________________________________________________________________________________________________________________|
The study confirmed the main hypothesis about the positive influence of physical activity on academic
performance among students with disabilities. The analysis indicates that students who achieve the rec-
ommended level of physical activity (>600 MET min/week) demonstrate significantly better academic
performance. As noted by Gitimoghaddam et al. (2021), regular exercise has a positive effect on cogni-
tive function, which directly affects learning. Our correlation analysis shows a moderate positive corre-
lation between the level of physical activity and GPA (p=0.424, p<0.001), consistent with the findings by
Bellar et al. (2014), who report a correlation coefficient of 0.41. Similar results were obtained by Al-
Drees et al. (2016) (r=0.38) and Calestine et al. (2017) (r=0.45). The moderate correlation with attend-
ance (p=0.383, p<0.001) found in our study is also consistent with previous studies and points to a sta-
ble, albeit not that strong, relationship between physical activity and students' academic engagement.
Al-Drees et al. (2016) report a 15% increase in attendance among students with a high level of physical
activity. In our study, the difference in attendance between the high and low activity groups reaches
19% (91.0% vs. 72.0%), confirming and reinforcing the conclusions of the prior study.

The first partial hypothesis of higher academic performance in students with a high level of physical
activity received strong evidence. The difference in GPA between the high and low activity groups (4.1
vs. 3.4, p<0.001) is significantly higher than that observed by Nakutin and Gutierrez (2019).

The second hypothesis about the positive trend in academic performance indicators with a higher level
of physical activity is also confirmed (Wijaya & Syarifah, 2022). Increased physical activity is accompa-
nied by a statistically significant improvement in academic performance (p=0.038), which agrees with
the findings of Martin Ginis et al. (2016), Balc1 and Camliyer (2022), Karakog¢ (2022), and Catunda et al.
(2023).

Particularly notable is the conformation of the third hypothesis about the leading role of organizational
and institutional barriers. Institutional barriers were previously highlighted as the leading ones by Mon-
forte et al. (2021) and Mihajlovic (2020), but these barriers prove to be even more pronounced in the
context of Russia (Makhov & Stepanova, 2020).

Furthermore, the analysis of barriers to physical activity demonstrates the predominance of organiza-
tional obstacles, which agrees with the results of Ubeda-Colomer et al. (2019), Vuhong (2022), and Oth-
man et al. (2024). In our study, transportation problems were mentioned by 87.5% of students with a
low level of activity, a share even greater than the 73% reported by other researchers. This observation
can be explained by the regional specifics of transport infrastructure in the studied regions: long dis-
tances between sports infrastructure facilities and student housing, limited accessibility of specialized
transport, and challenging weather conditions in autumn and winter (at temperatures near and below
0°C). The latter is especially typical for the regions of Russia and Kazakhstan where public transport is
sometimes disrupted during this period and the insufficient development of territories affects the mo-
bility of persons with disabilities.
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Students refer to having to travel long distances to sporting facilities and facing difficulties using public
transportation in the evening hours.

Similar to Martin Ginis et al. (2016) and Starek (2023), we found that interpersonal barriers also play a
substantial role in physical activity. Lack of support was noted by 52.1% of students with a low level of
activity, which is consistent with the results of Martin Ginis et al. (2016) (48%) and Maia and Falkoski
(2022). Our respondents highlighted the lack of individual support for physical activity, the absence of
specialized consultations on choosing exercise programs, and limited opportunities for group exercise
classes adapted to the specifics of their disabilities.

However, unlike Williams et al. (2018), we found no evidence of the leading role of intrapersonal barri-
ers. Our study suggests that organizational barriers are more significant, which can be attributed to dif-
ferences in the organization of support for students with disabilities in different educational systems.

Jaarsma and Smith (2018) emphasize the importance of a comprehensive approach to overcoming bar-
riers to physical activity. Our findings support this conclusion: students with a high level of activity re-
ported facing fewer barriers across all categories, which points to the need for a systemic solution.

Special attention should be paid to the practical significance of the findings. The observed relationship
between physical activity and academic performance together with the detailed analysis of barriers to
exercise creates a foundation for effective support programs for students with disabilities. In particular:

1. The developed programs to boost physical activity need to account for the identified institu-
tional barriers. As found by Martin Ginis et al. (2016), successful programs include mandatory staff
training and the creation of an adapted infrastructure. Based on the findings, we can offer the following
recommendations for different levels of administration:

For municipal authorities:

° Accounting for the needs of students with disabilities when planning public transportation
routes;

° Developing an accessible urban environment around sporting facilities;

° Creating adapted areas for physical activity in parks and public spaces.

For university administrations:

° Establishing coordination centers to promote physical activity among students with disabilities;
° Developing adapted exercise programs;

° Organizing an individual assistance service;

° Ensuring that the university's sporting facilities are accessible.

2. Jaarsma and Smith (2018) underscore the importance of monitoring the effectiveness of physi-

cal activity programs over the long term. The obtained data on the dynamics of physical activity and
academic performance over the academic year can serve as a basis for a monitoring system to be inte-
grated into the existing structures of the university (Babu et al., 2024). It is proposed to assign this func-
tion to coordination centers working with students with disabilities together with physical education
departments and involve specialists in adaptive physical education to assess the effectiveness of pro-
grams.

3. Monforte et al. (2021) note the need for objective methods to assess the level of physical activity.
The assessment protocols developed in our study can be adapted for practical application in universi-
ties.

The identified role of organizational barriers is consistent with the findings of Williams et al. (2018)
about the need for a comprehensive approach to the organization of physical activity. Based on the ob-
tained data, we can recommend universities to create coordination centers that would combine the ef-
forts of various departments to support students with disabilities.

Sy,

bt 1111



2025 (junio), Retos, 67, 1202-1115  ISSN: 1579-1726, eISSN: 1988-2041 https:/ /recyt.fecyt.es/index.php/retos/index

Conclusions
__________________________________________________________________________________________________________________|
The research achieved its goal by demonstrating a significant relationship between regular physical ex-
ercise and academic performance among students with disabilities. The primary barriers to physical
activity were identified and analyzed, allowing us to develop practical recommendations for overcoming
them.

However, in the course of the study, we faced several objective limitations that need to be considered
when interpreting the results.

The duration of the study was limited to one academic year due to the time frame of the project and
available resources. A longer observation could have provided more data on the consistency of the iden-
tified effects and seasonal fluctuations in physical activity.

The use of self-reports to assess physical activity levels was motivated by the desire to minimize the
load on the study participants. Although this method is widely used in this type of research, it may lead
to some subjectivity in the estimates.

Finally, the limitation of the sample to four universities is associated with the organizational capacity of
the research team. A wider geography of the study could have given a more complete picture of regional
features.
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