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Abstract
Background 
and Study Aim

Physical activity (PA) has become a critical component of social, economic, and health policy 
worldwide. Leisure-time physical activity (LTPA) plays a particularly significant role in preventing 
lifestyle-related diseases. This study aimed to analyze students’ LTPA and examine the relationship 
between LTPA levels and somatotype.

Material and 
Methods

The study included 309 students, aged 20–24, from five Polish universities. Anthropometric 
measurements were taken, somatotypes were determined using the Heath-Carter method, and 
LTPA was assessed using the Minnesota Leisure-Time Physical Activity Questionnaire (MLTPAQ).

Results Among the students studied, 22.3% had a BMI above the normal range—31% of males and 13.6% 
of females. Men reported higher levels of LTPA than women and engaged in more physical activity 
across all intensity levels. In both male and female groups, one in four students did not reach the 
recommended leisure-time physical activity level of 1000 kcal/week. A statistically significant 
negative correlation was found between endomorphy and high-intensity LTPA in both sexes. 
Additionally, one in four Polish students in the study did not achieve a level of leisure-time physical 
activity sufficient to meet health-protective energy expenditure guidelines.

Conclusions These findings underscore the essential role of high-intensity exercise in achieving beneficial 
levels of leisure-time physical activity (LTPA). They also highlight the importance of considering 
individual somatotype characteristics when developing physical activity recommendations 
for university students. Promoting tailored, intensity-specific LTPA programs could enhance 
engagement and address diverse fitness needs, contributing to effective health interventions in 
young adult populations.

Keywords: MLTPAQ, body composition, exercise intensity, energy expenditure, university youth, preventive 
health.

Introduction
In light of current health challenges, physical 

activity (PA), as recommended for health, plays 
a critical role as a protective factor in preventing 
noncommunicable diseases. It contributes to 
lowering the risk of cardiovascular diseases and 
cancer, helps maintain healthy body composition 
and proper functioning of the musculoskeletal 
system, and improves mental health [1, 2, 3]. In 
an era of rapid societal progress, a marked decline 
in daily physical activity levels can be observed. 
Consequently, the quantity and quality of physical 
activity are no longer solely individual concerns but 
have become significant areas of focus within social, 
economic, and health policy worldwide [4, 5].

Eliminating inadequate physical activity, defined 
as engaging in less than 150 minutes of moderate-
intensity physical activity per week, can provide 
substantial health benefits and reduce healthcare 

costs [5]. However, trends in adult physical activity 
levels worldwide are concerning. According to the 
latest data, in 2022, 31% of adults globally did not 
meet the WHO’s recommended level of physical 
activity [6, 7]. This represents a five-percentage-
point increase between 2010 and 2022. If this trend 
continues, by 2030, physical inactivity may affect 
35% of adults [8]. Studies among university students 
across 23 countries indicate that 41.4% of students 
are physically inactive [9]. Additionally, a significant 
proportion of students show higher levels of 
sedentary behavior compared to the general young 
adult population [10].

Physical activity includes various categories, 
such as occupational, transport-related, and leisure-
time activities [6, 11]. Leisure-time physical activity 
(LTPA) is thought to play a particularly important 
role in supporting good health [12]. Studies have 
shown that following LTPA guidelines is associated 
with a reduced risk of sleep disorders [13] and a lower 
risk of developing depression symptoms, regardless 
of sex, age, race, marital status, economic status, or 
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BMI [11]. LTPA can also help prevent osteoporosis 
[14] and improve cardiorespiratory fitness (CRF) 
[15]. Current research suggests that engaging in 
sports activities during leisure time, with an energy 
expenditure of over 5 kcal/min and a total weekly 
expenditure of 1000–1499 kcal, may represent a 
threshold level effective for preventing coronary 
heart disease and promoting overall health [16].

Leisure-time physical activity (LTPA) among 
university students and its associated variables is 
a topic of interest for many researchers [17, 18, 19, 
20]. Research on students from selected countries 
in the Carpathian Euroregion (Poland, Slovakia, and 
Ukraine) reveals significant differences in LTPA levels 
among these countries, with students from Slovakia 
participating in physical activities more frequently 
than those from Poland or Ukraine [21]. Research by 
Acebes-Sánchez et al. indicates that the LTPA levels 
among Spanish students are generally inadequate 
[22]. Motevalli et al. report that the majority of 
Austrian university students regularly engage in 
physical activity during their leisure time, while 
approximately one in five participate in club sports 
activities [23]. Findings also suggest that, regardless 
of sex, individuals with higher levels of LTPA tend 
to have a stronger health locus of control, which 
increases with higher LTPA levels [24]. Additional 
studies indicate that college students who engage in 
some weekly physical activity have a reduced risk of 
experiencing hopelessness, depression, and suicidal 
behaviors compared to inactive students [17]. 
Further research shows that university students who 
regularly participate in physical activity during their 
leisure time have lower BMIs and are less likely to 
be overweight than those who are inactive [23, 25].

The measurement of a person’s current body 
shape and composition is referred to as somatotyping. 
Each individual’s somatotype represents a 
unique combination of body fat, musculoskeletal 
development, and body linearity, captured through 
the components of endomorphy, mesomorphy, and 
ectomorphy [26]. While a person’s body type and 
constitution are largely determined by genetics, they 
are also shaped by external factors, such as lifestyle, 
nutrition, and physical activity, and naturally change 
with age [27, 28, 29, 30]. Fat and muscle tissues, in 
particular, are highly responsive to environmental 
influences [31]. A study of boys aged 8–15 found that 
average endomorphy was significantly higher among 
inactive boys and lower among physically active ones, 
both before and during puberty. Additionally, among 
pubescent boys, average somatotype components 
differed significantly depending on the hours spent 
walking to and from school and the time spent in 
sedentary activities [32].

Studies of adults aged 18–40, including both men 
and women, have shown that as physical fitness 
increases, the mesomorphy component of the 
somatotype also increases, while the endomorphy 

and ectomorphy components tend to decrease 
[33]. Research examining the relationship between 
somatotype components and the prevalence of 
certain chronic diseases suggests that a somatotype 
dominated by mesomorphy with prominent 
endomorphy constitutes a risk factor, indicating 
a predisposition to certain conditions, such as 
hypertension or liver diseases, and underscores the 
importance of body mass control [34].

The diversity of research on somatotype reflects 
an ongoing exploration of correlations between 
its components and various factors. Nevertheless, 
the specific relationship between leisure-time 
physical activity and somatotype components 
among university students remains underexplored, 
highlighting the need for more focused investigation 
in this area.

The study aim is to present the level of physical 
activity and its intensity during leisure time among 
Polish students and to assess the correlation between 
the level and intensity of LTPA and somatotype 
components.

Materials and Methods
Participants
The study included 309 full-time students (154 

female and 155 male) in their first-cycle (Bachelor’s) 
studies from five Polish universities: Krosno State 
College, the University of Rzeszów, Maria Curie-
Skłodowska University in Lublin, Cracow University 
of Technology, and Poznań University of Life 
Sciences. Participants were between the ages of 
20 and 24 and represented a variety of academic 
profiles. All students were actively engaged in 
physical education classes as part of their university 
curriculum. All study procedures were conducted 
in accordance with the ethical standards of the 
Declaration of Helsinki.

Research Design
The study was conducted during physical 

education (PE) classes held in gymnasiums (sports 
halls). The criterion for participation was voluntary 
consent, while the exclusion criterion – any medical 
contraindications to participation in PE classes. 
Recruitment was carried out through randomized 
sampling from specific departments. In each 
university where authorities had granted consent for 
the study, a list was compiled of all student groups 
with mandatory PE classes. Then, using a random 
draw without repetitions conducted in Statistica, 
two student groups – one male and one female – 
were selected to participate.

Anthropometric measurements were taken for 
each participant to calculate the three components 
of somatotype – endomorphy, mesomorphy, and 
ectomorphy – using the Heath-Carter method 
[26]. Endomorphy indicates body fat, mesomorphy 
reflects muscle development, and ectomorphy refers 
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to body slenderness. Body height (BH) was measured 
with a mobile stadiometer (SECA 2012, Germany) 
with an accuracy of 1 mm, and body weight (BW) was 
recorded using Tanita TBF 300 (Japan) scales. Upper 
arm and calf circumferences were measured with a 
Gulick anthropometric measuring tape of constant 
tension, accurate to 1 mm. Four skinfolds (triceps, 
subscapular, supraspinal, and medial calf) were 
measured using a Harpenden skinfold caliper with 
an accuracy of 0.1 mm. The breadths of the humerus 
and femur bones were measured with a small Martin 
caliper, accurate to 1 mm. All measurements were 
conducted by a trained research team following 
standard anthropometric procedures. Additionally, 
body mass index (BMI) was calculated using the 
standard formula, and BMI classification was 
performed according to WHO norms [35].

To assess leisure-time physical activity, the Polish 
version of the Minnesota Leisure-Time Physical 
Activity Questionnaire (MLTPAQ) was used [36, 37]. 
This questionnaire collects data on physical activity 
over the course of a year, focusing specifically on 
activities outside of professional work. It enables 
the assessment of energy expenditure in kcal per 
week. The study analyzed students’ leisure-time 
physical activity (outside university obligations), 
excluding mandatory PE classes, and covered the 
six months prior to the study (from October 2016 to 
March 2017).

Exercise intensity was categorized according 
to Metabolic Equivalent of Task (MET) values on 
a three-level scale: low intensity (L) [≤ 4 MET], 
medium intensity (M) [4.5–5.5 MET], and high 
intensity (H) [≥ 6 MET]. The MLTPAQ score was 
calculated as the sum of metabolic activity indexes 
for low, medium, and high intensities [36]. Data was 
collected using the PAPI (Paper-and-Pen Personal 
Interview) method, with participants completing 
the paper questionnaire in the presence of research 
team members, who provided detailed instructions 
and addressed any questions. 

Statistical Analysis 
Basic statistical measures were calculated, 

including the arithmetic mean (X̄), standard 
deviation (SD), median (Me), and percentiles (C25 

and C75). The significance of differences between 
the analyzed groups was assessed using the 
Mann-Whitney nonparametric test. Correlations 
between selected somatic variables and the level of 
leisure-time physical activity were analyzed using 
Spearman’s rank correlation method. A significance 
level of α = 0.05 was assumed. All statistical analyses 
were conducted using Statistica 13.3 software 
(StatSoft).

Results
Detailed somatic characteristics, including 

central tendency and dispersion measures, are 

presented in Table 1. In general, female students in 
the analyzed group demonstrated lower body mass, 
body height, and BMI values compared to male 
students. Most students had a BMI within the normal 
range, with a smaller proportion classified as either 
above or below the normal range. The p-values for 
differences between sexes were calculated using the 
Mann-Whitney test.

The classification of BMI with regard to sex 
for the entire group of students is presented in 
Table 2. Statistically significant differences were 
observed in BMI distribution between male and 
female students. Female students showed a higher 
percentage of individuals with underweight and 
normal body mass. In contrast, male students 
had a greater percentage of individuals classified 
as overweight or obese. Overall, the proportion 
of students above the normal BMI range was 
higher among males than females. The p-values 
for differences in BMI distribution between sexes 
were calculated using the chi-square test of 
independence.

The somatotype components by sex are presented 
in Table 3. In the tested group, endomorphy was 
the most common somatotype component among 
female students, while mesomorphy was most 
common among male students. These differences 
were highly statistically significant (p < 0.001). For 
ectomorphy, however, no statistically significant 
differences between sexes were observed. The 
p-values were calculated using the Mann-Whitney 
test.

The detailed results of LTPA levels by sex are 
presented in Table 4. Analysis using the MLTPAQ 
showed that male students reported higher levels of 
leisure-time physical activity than female students, 
including more activity across low, medium, and 
high intensities. However, a statistically significant 
correlation (p < 0.001) between sex and leisure-
time physical activity was observed only for high-
intensity activity and the total physical activity 
measure. Additionally, it was noted that one in four 
female students (Total = 671 kcal/week) and one 
in four male students (Total = 950 kcal/week) did 
not reach the recommended leisure-time physical 
activity level of 1000 kcal/week. The p-values were 
calculated using the Mann-Whitney test.

The correlations between somatotype 
components and LTPA level and intensity are 
presented in Table 5. Among female students, 
endomorphy showed a significant negative 
correlation only with high-intensity physical 
activity. In contrast, among male students, 
endomorphy demonstrated a significant negative 
correlation with both medium- and high-intensity 
physical activity, as well as with total LTPA. No 
statistically significant correlations were observed 
for mesomorphy or ectomorphy in either group.
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Table 1. Somatic characteristics of the study group (n = 309, n=154 – female, n=155 – male)

Variables Sex X±SD Me c25 c75 p-Value

BH (cm)
Female 165.0±5.7 165.0 161.0 169.0

< 0.001
Male 177.8±6.8 178.0 172.0 183.0

BW (kg)
Female 58.9±9.8 57.5 52.8 64.0

< 0.001
Male 75.5±11.9 74.6 67.4 83.4

BMI (kg/ m²)
Female 21.6±3.2 21.4 19.6 23.3

< 0.001
Male 23.9±3.7 23.5 21.4 26.1

Note. C25 and C75 = percentiles, BH - body height, BW - body weight, BMI - body mass index

Table 2. Classification of BMI

Classification of BMI (kg/m2)
Sex (p - Value < 0.001

Total (n = 309) 
n (%)Female (n = 154) 

 n (%)
Male (n = 155) 
n (%)

Underweight 21 (13.6) 8 (5.2) 29 (9.4)

Normal weight 112 (72.7) 99 (63.9) 211 (68.3)

Overweight 19 (12.3) 35 (22.6) 54 (17.5)

Obesity 2 (1.3) 13 (8.4) 15 (4.8)

Table 3. Components of the somatotype of the study group by sex

Components of the 
somatotype Sex X±SD Me c25 c75 p-Value

Endomorphy
Female 3.50±0.97 3.40 2.80 4.10

< 0.001
Male 2.72±1.10 2.40 1.90 3.30

Mesomorphy
Female 2.80±1.22 2.95 1.90 3.70

< 0.001
Male 3.98±1.50 3.90 3.00 5.00

Ectomorphy
Female 2.66±1.39 2.60 1.70 3.50

0.323
Male 2.49±1.48 2.50 1.20 3.60

Note. C25 and C75 = percentiles

Table 4. Level of leisure-time physical activity by sex based on MLTPAQ

Intensity 
activity (kcal/week) Sex X±SD Me c25 c75 p-Value

Light (L)
Female 488±497 398 184 622

0.195
Male 595±663 434 198 796

Moderate (M)
Female 386±493 219 61 495

0.184
Male 493±628 256 62 635

Hight (H)
Female 932±1798 377 149 845

< 0.001
Male 1579±1986 884 219 1846

Total (L+M+H)
Female 1806±2071 1158 671 2039

< 0.001
Male 2669±2449 1931 950 3220

Note. C25 and C75 = percentiles

Discussion
The aim of this study was to analyze the level 

and intensity of leisure-time physical activity 
(LTPA) among Polish university students and 
to examine the correlations between LTPA and 
somatotype components. The findings revealed that 

male students had higher levels of LTPA across all 
intensities compared to female students. Significant 
negative correlations were observed between 
endomorphy and high-intensity LTPA in both sexes. 
Among male students, a negative correlation was 
also found between endomorphy and medium-
intensity LTPA. No significant correlations were 
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identified for mesomorphy or ectomorphy with 
LTPA levels.

These results align with existing studies on 
physical activity (PA) among Polish and international 
students, which show that men engage in physical 
activity more frequently than women [21, 22, 
38]. However, a study by Motevalli et al. [23] did 
not find significant sex-related differences in the 
frequency of leisure-time physical activity among 
students, except for sports club participation, 
which was significantly more common among male 
participants. Our previous international studies 
indicated that the average level of leisure-time 
physical activity among women is approximately 
one-third lower than that of men [24]. Similarly, 
global trends in PA show that men are generally 
more physically active than women. According to 
the OECD/WHO report from 2023 [5], in Europe, 73% 
of men and 58% of women aged 15–24 participate in 
sports or exercise at least once a week.

The results of our study indicate that the 
prevalence of overweight and obesity among Polish 
students was 22.3%, slightly below the average 
of 26% for young adults aged 18–24 with higher 
education in Poland, reported in 2019 [39]. This 
finding is notably higher than results from other 
studies, such as those on Austrian students (17.8%) 
[23] and Spanish students (16.5%) [22]. In our sample, 
male students (31%) made up a larger proportion of 
individuals with excess body weight according to 
BMI, compared to female students (13.6%).

The obtained results on the somatotype of the 
tested group indicate a more frequent occurrence 
of endomorphy among women than men, a finding 
also reported in a study by Chandel et al. [33] 
involving individuals aged 18–40. Among the Polish 
female students, the endomorphic component 
was predominant over the other somatotype 
components (3.5 – 2.8 – 2.6). In contrast, among 
male students, the mesomorphic component was 
dominant (2.7 – 3.9 – 2.4). Portuguese studies 
on siblings observed that participants who were 
more physically active showed higher values of 
mesomorphy [28]. Research on Polish university 
students has also demonstrated that the intensity 

and duration of additional physical activity are 
correlated with body composition [25, 40, 41].

This study has shown a significant correlation 
between the endomorphic component and both 
the level and intensity of LTPA. In both sexes, the 
correlation between endomorphy and LTPA was 
negative, particularly for high-intensity physical 
activity. This suggests that for healthy individuals 
at this age, physical activity should not rely solely 
on low-intensity exercises. Therefore, if physical 
activity is to serve a health-protective role, the 
intensity level of activity is crucial, as supported 
by other studies [2, 15, 42, 43, 44, 45]. It has been 
observed, for example, that changes in HDL 
cholesterol are more favorable in groups with high 
physical activity compared to those with a sedentary 
lifestyle or low activity [43]. High-intensity exercises 
also appear to be more effective than moderate-
intensity activities in reducing cardiovascular risk 
factors [2].

In a Spanish male population aged 20–90, 
assessment of physical activity using the MLTPAQ 
showed that only high-intensity activity (H) was 
associated with cardiorespiratory fitness (CRF) [42]. 
Similar conclusions were drawn by Tuero et al. [44], 
who found that high-intensity physical activity, 
as estimated by the MLTPAQ, was significantly 
correlated with VO2max values in both women and 
men. Another study confirmed that LTPA intensity 
is significantly correlated with CRF, noting that CRF 
is influenced more by the intensity of LTPA than by 
its duration [15]. Additionally, a study of Turkish 
students showed that intensive physical activity 
is correlated with mindful awareness, suggesting 
that increased physical activity, particularly at high 
intensity, may have a positive effect on mindful 
awareness [45].

One prospective study on the optimal dose of 
physical exercise for reducing risk factors associated 
with ischemic heart disease found that in the Polish 
population, given regional dietary habits, this dose, 
measured as energy expenditure, ranges from 1000 to 
2000 kcal per week. Physical activity with an energy 
expenditure of 2000 kcal or more per week is linked 
to additional benefits, particularly in positively 

Table 5. Correlation of body type with leisure-time physical activity intensity level by sex

Components of the somatotype Sex L M H Total

Endomorphy
Female -0.02 0.05 -0.16* -0.09

Male -0.16 -0.17* -0.21* -0.28*

Mesomorphy
Female 0.08 0.09 0.06 0.15

Male -0.09 0.05 -0.02 -0.02

Ectomorphy
Female 0.02 -0.05 0.04 -0.05

Male 0.08 0.02 0.00 0.02
Note. * - p<0.05
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modifying HDL cholesterol levels [43]. In our study, 
however, one in four female students had an energy 
expenditure of 671 kcal per week, and one in four 
male students had 950 kcal per week. This indicates 
that 25% of the students tested do not reach a level 
of leisure-time physical activity sufficient to achieve 
health-protective energy expenditure.

These findings align with those of Moreno 
[46], who observed that approximately one in 
four students in his study did not meet the PA 
levels recommended by the WHO. Our previous 
observations also indicated that women made 
up the largest percentage of individuals with 
physical activity levels below recommended health 
standards (below 1000 kcal/week) [24]. Studies on 
university students suggest that those most at risk 
of not reaching the WHO-recommended PA level 
are women with a normal or below-normal body 
fat percentage who are not employed outside the 
home [46]. This pattern suggests that maintaining 
a lifestyle with low levels of leisure-time physical 
activity among young adults may lead to an 
increased risk of noncommunicable diseases in the 
future.

A certain limitation of this study is that the female 
group included more underweight individuals than 
the male group. This may be due to the inclusion 
criterion of self-reported health status, which 
excluded women with overweight or obesity who 
did not participate in the PE curriculum. Although 
high-intensity physical activity is negatively 
correlated with the endomorphy component, 
this correlation is slightly stronger in the male 
group, potentially due to the higher proportion of 

overweight and obese individuals. A broader study 
focusing exclusively on individuals with diagnosed 
overweight and obesity is recommended to confirm 
or refute these observations.

Conclusions
This study underscores the importance of 

achieving sufficient levels of leisure-time physical 
activity (LTPA) for health protection among 
university students. The findings highlight the 
critical role of high-intensity activity in contributing 
to beneficial health outcomes, particularly for 
individuals with higher endomorphic components. 
These observations suggest that physical activity 
guidelines for young adults should emphasize not 
only the quantity but also the intensity of LTPA to 
effectively support health and prevent lifestyle-
related diseases.
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