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SUMMARY: Civilisation changes helped to improve living
conditions in societies but at the same time they posed nume-
rous new threats to the health of a contemporary human. The
aim of the work was to define differences in the prevalence
of metabolic syndrome risk factors in male and female sports
university students with different levels of physical activity.
The study included 164 female and 174 male first-year stu-
dents of the Department of Physical Education and Sport in
Biala Podlaska. Body weight and height, circumference of
waist, hips, arm and calf as well as elbow and knee breadth
were measured. BMI and WHR were calculated. Fat tissue
was assessed and the levels of glucose, lipid profile, pulse
and blood pressure were taken. Moreover, physical activity
and a diet of students were determined. Female and male
students of physical education and sport demonstrated a hig-
her level of daily physical activity, which was statistically
significant compared to other students. However, different
levels of physical activity did not influence their diet or the
results of their biochemical and physiological tests. Health-
threatening factors were noted in a significant number of the
examined women and men.

Key words: Students, physical activity, body build, metabo-
lic syndrome.

RESUMEN: La difusiéon del sindrome metabélico entre
los estudiantes con diferentes grados de actividad fisica.
Los cambios sociales han ayudado a mejorar las condiciones
de vida de la comunidad, pero al mismo tiempo han causado
la aparicion de muchos riesgos para la salud del hombre, los
cuales antes habian sido desconocidos. El proposito de este
estudio es identificar las diferencias en la frecuencia de los
factores causantes del sindrome metabolico, especificas para
estudiantes de ambos sexos de una universidad de deporte,
los cuales atienden a diferentes cantidades de clases que
contienen actividad fisica. Se han examinado a 164 chicas
y 174 chicos de primer curso de la universidad de deporte
en Biata Podlaska. Han sido pesados, y su altura, cintura,
caderas, brazos, piernas y el ancho y la base del brazo y
la rodilla han sido medidas. Se ha calculado el tamafio
del IMC y la RCC. Se ha estimado la cantidad de grasa
corporal y se ha determinado el nivel de glucosa, perfil
lipidico, la frecuencia cardiaca y la presion arterial. Se ha
especificado la actividad fisica y la dieta de los estudiantes.
Los estudiantes de educacion fisica y deporte, en relacion
con los estudiantes de otras carreras, se caracterizan por
un nivel significativamente mas alto de la actividad fisica
diaria. Por el contrario, los diferentes niveles de la actividad
fisica no se reflejan en sus habitos alimenticios, ni en los
resultados de la investigacion bioquimica y fisioldgica. En
una gran cantidad de mujeres y hombres encuestados se han
observado factores de riesgo para la salud.

Palabras clave:  Estudiantes, la actividad fisica, la
constitucion corporal, el sindrome metabdlico.

INTRODUCTION

In many countries civilisation changes brought
about a huge progress in science and technology,
which influenced changes in the lifestyle of the who-
le societies. A considerable improvement in everyday
life conditions posed numerous new threats to the
health of a contemporary human. They may include,
inter alia, metabolic syndrome defined as a complex
of interrelated metabolic syndrome risk factors such
as obesity (mainly abdominal obesity), increased glu-
cose levels, hypertension, lipid disorders, etc. Consi-
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derable increase in the prevalence of metabolic syn-
drome was noted in the United States. Mozumdar and
Liguori (1) noted that this condition occurs in 34.3%
of adults over 20 years old and the number increases
with age. This type of research was also conducted
in selected European countries (2). It proved that this
problem concerns 2.3% to 19% of men and 7.3% to
28.4% of women in various age groups. Metabolic
syndrome occurs not only in the countries well-de-
veloped economically but also in developing coun-
tries. In Poland such effects of civilisation changes
were noted in 19.5% of men and 18.6% of women
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(3). However, this problem regards not only adults
but it is also more and more common among children
and youth (4). The main causes of the metabolic syn-
drome, apart from genetic predispositions, include
low physical activity, improper diet, increasing pace
of life and stress connected with it. Simultaneously it
was proved that regular physical activity makes it pos-
sible to lower the risk of metabolic syndrome conside-
rably (5). It is estimated that in the world low physical
activity accounts for 20% of cardiovascular diseases
and 37% of cardiovascular mortality (6). In scienti-
fic literature there are also studies in which authors
did not find correlation between the level of physical
activity and the frequency of occurrence of metabolic
syndrome factors (7,8). Therefore, it is interesting to
check whether metabolic syndrome risk factors occur
in students who practise sports with various intensity.
Thus, the aim of the work was to define differences
concerning the prevalence of metabolic syndrome risk
factors in male and female sports university students
with different levels of physical activity.

MATERIAL AND METHODS

In May 2012 the research was carried out on
164 female and 174 male first-year students of the
Department of Physical Education and Sport in
Biala Podlaska from such fields of study as physical
education, sport, tourism and recreation, physiotherapy
and cosmetology. The numbers of subjects divided
according to the fields of study are shown in Table 1.

Height (Ht) and weight (Wt) were measured to
the nearest 0.1 kg and 0.1 cm, respectively, without
shoes and with light clothing. Body mass index
[BMI = weight (kg) /height (m?)] was calculated.
World Health Organization classifications were used
to define BMI categories: underweight (<18.5 kg/

TABLE 1. Numbers of the examined students according to the
field of study and numbers of hours devoted to sport per week.

m?), normal (18.5-24.9 kg/m?), overweight (25.0-29.9
kg/m?), and obese (>30 kg/m?). Waist circumference
was measured using a steel measuring tape, with
measurements made halfway between the lower border
of the ribs, and the iliac crest in a horizontal plane.
Hip circumference was measured at the widest point
over the buttocks. Men with a waist circumference
94-101.9 cm and women with a waist circumference
80-87.9 cm were classified as overweight, whilst men
with a waist circumference >102.0 cm and women
with a waist circumference >88.0 cm were classified
as obese. WHR was obtained by dividing the mean
waist circumference by the mean hip-circumference.
Men with a WHR 0.90—0.99 and women with a WHR
0.80-0.84 were classified as overweight, whilst men
with a WHR > 1.00 and women with a WHR > 0.85
were classified as obese.

Fat tissue was estimated with bioelectrical
impedance. The measurement was performed
on the right side of the body using 800- A and 50-
kHz alternating sinusoidal current and a standard
tetrapolar technique (BIA 101 Impedance Analyzer,
AKERN, Florence, Italy). BIA was performed under
standardised conditions: a quiet environment, an
ambient temperature of 22° C —24° C and after resting
in the supine position for 20 min. After the electrode
sites were cleaned with isopropyl alcohol, electrode
patches using a self-adhesive conducting gel (Kendal
Care, Resting ECG Electrode, TYCO Healthcare
Group LP, Mansfield, MA, USA) were attached. The
electrodes were placed proximal to the metacarpal
phalangeal joints in the middle of the dorsal side of the
right hand, and just below the transverse (metatarsal)
arch on the superior side of the right foot. The whole-
body impedance vector components, resistance (R)
and reactance (Xc), were measured at the same time.
Fat mass and skeletal muscle mass were determined
using BODYGRAM-Software
(AKERN S.r.I. Bioresearch, Florence,
Italy).

Venous blood (ca. 5 mL) was

Field of study Females Males Number of sports (100 from an elbow vein in the

classes per week morning after overnight fasting. The
Physical education 44 114 10 blood was taken from patients in a
Sport 4 22 10 sitting position to EDTA collection
Physiotherapy 40 16 2 tubes and then plasma was extracted
Tourism and Recreation 25 22 2 by centrifugal separation (3000 x g for
Cosmetology 51 - 2 10 mins in 4°C). Samples of plasma

were frozen in the temperature of
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-80°C until analysis. The levels of glucose and lipid
elements in blood plasma were marked according to
spectrophotometric method with the use of “Marcel
Media Bio” spectrophotometer (Merazet Poland).
It was marked in the temperature of 37 °C with the
use of reagents from RANDOX (Crumlin, United
Kingdom). LDL cholesterol level was marked with
the Friedewald method resulting from the following
formula: LDL cholesterol (mg/dL) = Tchol — TG/5 —
HDL cholesterol. In order to mark total cholesterol level
(TC) and triglycerides (TG) the CardioChek analyser
from Polymer Technology Systems Inc. (USA) was
used. In order to estimate the risk of arteriosclerotic
changes the percentage of subjects (%) whose mean
levels of TC and TG were higher from 190mg/dL and
150 mg/dL respectively was calculated.

Pulse and blood pressure were measured using an
automatic sphygmomanometer OMRON (i-Q 142), in
a seated position after the participant had rested for at
least 5 min. After measurement of the circumference of
the mid-upper arm, a cuff of suitable size was applied
to the participant's exposed upper arm (the arm not
used for blood collection), which was supported by
the table at heart level. Participants were classified as
hypertensive if they, had a mean systolic reading >140
mmHg or a mean diastolic reading >90 mmHg.

Physical activity was assessed with the use
of Seven-Day Physical Activity Recall (SDPAR)
questionnaire. In this work the authors used data
concerning mean daily intensity and time devoted to
physical activity connected with duties at the university
(SDPARS) and physical activity on the days with no
classes (SDPAR2) as well as mean daily values from
the whole week before the examination (SDPAR?7)
(9). Data concerning the diet were collected on the
basis of three questionnaire interviews regarding the
previous 24 hours before the interview. On the basis
of the data mean daily energy intake was calculated
in the computer programme DIETA 5.0 based on the
national tables of food composition and nutritional
values (10). The results were compared with the
norms for Estimated Average Requirement (EAR)
taking into account age, body weight and mean daily
physical activity level (PAL) calculated as the quotient
of total energy expenditure (TEE) and basal metabolic
rate (BMR). Total energy expenditure in kcal/day was
estimated with the use of the Seven-Day Physical
Activity Recall (SDPAR) questionnaire, while basic
metabolic rate (kcal/day) was calculated with the use

of the formula of FAO/WHO/UNU (11). In order to
assess the adequacy of energy intake, the percentage
of people (%) whose food portions did not cover the
norms of Estimated Average Requirement (EAR) was
calculated (12).

The research was conducted according to the
guidelines included in Helsinki Declaration and was
accepted by the Senate Ethics Commission at the
University of Physical Education in Warsaw.

On the basis of the analysis of study curricula the
cohort of females and males was divided into groups
taking into account the number of sports classes per
week. The first group (Group I) included male and
female students from sport and physical education (10
hours of sports classes per week), while the second
group (Group II) included male and female students
from tourism and recreation, physiotherapy and
female students from cosmetology (2 hours of sports
classes per week).

The collected results were analysed statistically.
In order to characterise the variables such descriptive
statistics as sample size (n), arithmetic mean (M)
and standard deviation (SD) were used. Differences
between the selected groups concerning the analysed
features were estimated with the use of Student’s
t-test for independent groups. Using the criteria of
the World Health Organisation (WHO) (13) and the
European Groups for the Study of Insulin Resistance
(EGIR) (14), the quantity and percentage values of
the prevalence of metabolic syndrome risk factors
were defined. Statistical significance of differences
between the frequency of occurrence of metabolic
syndrome factors in both groups was calculated with
the use of y* test.

RESULTS

The collected material made it possible to note
slight differences concerning calendar age between
the examined female and male students of the De-
partment of Physical Education and Sport in Biala
Podlaska (Table 2 and 3). The calculated mean age
of the females from Group I was 20.61+0.88 years,
while from group 11 —20.56+1.04 years. The youngest
of the examined female students was 19.08 years old,
while the oldest one was 25.71 years old. The mean
age in the group of male students of physical educa-
tion and sport was 20.92+1.25 years, while among
physiotherapy and tourism and recreation students it
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TABLE 2. Characteristics of health factors of female students from the
Department of Physical Education and Sport in Biala Podlaska.

Group | Group II

M=£SD n (%) M=SD n (%) t-value
Age [years] 20.61+0.88 20 .56+1.04 0.173
SDPARS [MET] 79.94+17.22 67.47+20.88 3.655%
SDPAR2 [MET] 60.24+18.71 52.89+15.47 2.598*
SDPAR7 [MET] 74.31+£15.59 63.31+17.76 3.738*
Body height [cm] 164.33+5.51 166.70+6.15 2.312%*
Body weight [kg] 61.394+9.29 59.07+9.43 1.437
Hips circumference [cm] 94.33+5.48 95.77+6.93 1.281
Waist circumference [cm] 68.95+6.17 0(0.0) 70.27+7.44 4(3.45) 1.083
WHR 0.73+0.04 3(6.25) 0.73+0.06 13(11.21) 0.001
BMI [kg/m?] 22.70+2.43 7(14.58) 21.1942.77 15(12.90) 3.282%
Fat tissue [%] 20.90+4.84 2(4.17) 21.90+5.34 25(21.55) 1.122
Energy intake [kcal] 1856.48+596.90 0(0.0)  1791.61+612.27 5(4.31) 0.622
Glucose [mg/dL] 64.55+6.82 0(0.0) 63.62+10.19 0(0.0) 0.581
Total cholesterol (mg/dL) 125.49+20.15 0(0.0) 131.78+£24.51 1(0.86) 1.570
Triglycerides [mg/dL] 84.39+33.10 3(6.25) 98.40+46.93 16(13.79) 1.882
Systolic blood pressure [mmHg] 119.12+8.76 1(2.08) 121.44+12.59 7(6.03) 1.163
Diastolic blood pressure [mmHg]  72.37+7.84 1(2.08) 74.19+8.81 8(6.90) 1.244
Pulse [contractions /minute] 74.27+11.48 2(4.17) 80.17+£13.02 8(6.90) 2.734%

M - mean; SD-standard deviations; n - number of subjects; % - percent of subjects; t-value - the value of Student's t-test ; * statistically sig-
nificant difference at the level of p< 0.05; Group I: physical education, sport (n 48), Group II: physiotherapy, tourism, cosmetology (n 116).

TABLE 3. Characteristics of health factors of male students from the Department
of Physical Education and Sport in Biala Podlaska

Group | Group II

M=£SD n (%) M=£SD n (%) t-value
Age [years] 20.92+1.25 21.18+1.08 1.160
SDPARS5 [MET] 78.33+13.38 70.39+18.09 2.976*
SDPAR2 [MET] 56.03+16.33 52.51+16.79 1.168
SDPAR7 [MET] 71.96+15.71 65.29+£11.92 2.833*
Body height [cm] 181.19+6.97 181.19+7.70 0.500
Body weight [kg] 77.73+10.39 77.73£11.05 0.003
Hips circumference [cm] 98.55+5.89 100.08+6.48 1.381
Waist circumference [cm] 78.68+6.33 2(1.47) 79.1145.62 0(0.0) 0.377
WHR 0.80+0.04 0 (0.0) 0.79+0.03 0 (0.0) 1.098
BMI [kg/m?] 23.88+2.69 37(27.21) 23.62+2.74 8(21.05) 0.527
Fat tissue [%] 13.77+4.17 12 (8.82) 16.34+6.41 8 (21.05) 2.953*
Energy intake [kcal] 2634.27+660.72  0(0.0)  2626.86+746.78 2 (5.26) 0.061
Glucose [mg/dL] 65.24+9.06 0(0.0) 65.87+10.77 0(0.0) 0.365
Total cholesterol (mg/dL) 113.60+17.71 0 (0.0) 114.39+19.64 0(0.0) 0.238
Triglycerides [mg/dL] 75.72+32.70 8 (5.88) 87.42+39.53 3(7.89) 1.860
Systolic blood pressure [mmHg]  131.56£11.54 28 (20.59) 132.74+12.65 12 (31.58) 0.545
Diastolic blood pressure [mmHg]  71.04£9.01 7 (5.15) 73.58+8.17 3(7.89) 1.568
Pulse [contractions /minute] 69.50+11.65 0 (0.0) 73.58+10.57 0 (0.0) 2.057*

M - mean; SD-standard deviations; n - number of subjects; % - percent of subjects; t-value - the value of Student's t-test ; * statistically signifi-
cant difference at the level of p< 0.05; Group I: physical education, sport (n 136), Group II: physiotherapy, tourism (n 38)



56 THE PREVALENCE OF METABOLIC SYNDROME AMONG STUDENTS WITH DIFFERENT

was 21.18+1.08 years. The age range of the examined
males was between 18.69 and 25.11 years.

Female and male students of physical education
and sport demonstrated a higher (statistically signifi-
cant) level of daily physical activity calculated from
the days on which they participated in sports classes at
the university than students from other fields of study
(females — by 12.47 MET, males — by 7.93 MET). The
results calculated from all weekdays were also higher
for them (females — by 11.01, males — by 6.67 MET).
For the results concerning free days, statistically sig-
nificant difference was noted only in female students
(by 7.35 MET), while in male students it was at the
level of only 3.52 MET. Higher physical activity was
also reflected in the pulse values. The pulse was sig-
nificantly lower in physically active females (by 5.91
contraction/minute) and males (by 4.08 contractions/
minute) than in their less active counterparts.

A different level of physical activity was not re-
flected in the diet of students, which was assessed on
the basis of daily energy intake. The difference bet-
ween the analysed groups was not significant at the
level of 64.87 kcal/day in females and 7.41 kcal/day
in males.

While assessing somatic features, it was noted
that females studying physical education and sport
demonstrated a significantly lower body height (by
2.37 cm) and BMI (by 1.51 kg/m?) compared to the
female students from other fields of study. However,
it should be noted that the latter difference was caused
by the amount of active tissue, since the amount of
fat tissue was insignificantly lower. This assumption
was confirmed by the results of males since the diffe-
rences between the groups concerning body height,
weight and BMI were slight. However, the amount
of fat tissue was significantly lower (2.57%) in more
physically active students. For the remaining anthro-
pometric factors the differences were slight, so whi-
le characterising the examined females and males, it
might be concluded that the levels of somatic features
and WHR were similar.

Moreover, no significant differences were noted
between the values of biochemical and physiological
examination results. Male students from sports fields
of study demonstrated insignificantly lower levels of
total cholesterol, triglycerides, systolic and diastolic
blood pressure and glucose compared to their peers
from other fields of study. However, in women rever-
se correlations were noted.

The presented analysis of results based on arithme-
tic means and standard deviations does not reveal how
many subjects demonstrated referential values for the
assessed health indices. Therefore, in the following
part of the work, the number and percentage of sub-
jects demonstrating each of the metabolic syndrome
risk factors are presented with regard to referential va-
lues. The results of the whole population are described
and the results for female students are presented in ta-
ble 2, while for male students in table 3. Statistically
significant difference at the level of p< 0.05 between
the groups was noted only in the number of females
with excessive fat tissue. Individual distribution of
BMI values revealed that 22 females (13.41%) and 45
males (25.86%) demonstrated excessive body weight.
However, it should be highlighted that among subjects
with a high level of physical activity, high levels of
body mass index may be caused by the amount of ac-
tive tissue. Therefore, the analysis also included the
amount of fat tissue whose values above 26% were
noted in 25 female students (16.46%) and above 20%
in 20 male students (11.49%) (15). Taking into con-
sideration the value of WHR, it was noted that only
in 16 female students (9.76%) there exists a higher
risk of metabolic syndrome. The risk also increases
in females with a waist circumference bigger than 88
cm, while in males — above 94 cm. Such values were
noted in 4 female students (2.44%) and 2 male stu-
dents (1.15%).

The analysis of daily energy intake taking into
consideration age, body weight and mean daily level
of physical activity revealed that 5 female students
(4.31%) and 2 male students (1.15%) exceeded refe-
rential values in their diets. In turn, no considerable
prevalence of increased biochemical blood parame-
ters was noted. Irregularities regarded total choleste-
rol level (n 1 — 0.61% of females) and triglycerides (n
19 — 11.59% of females and 11 — 6.32% of males). In
all the students from the Department of Physical Edu-
cation and Sport in Biala Podlaska the level of gluco-
se fell within the norm. An increased systolic blood
pressure was noted in 8 females (4.88%) and 74 ma-
les (42.53%), while increased diastolic pressure was
found in 9 females (5.49%) and 10 males (5.75%).

Taking into account referential values of WHO
and EGIR (13,14), it must be concluded that metabolic
syndrome factors were noted in 69 females (42.07%)
and 63 males (36.21%) under observation, including
11 (22.92%) female students from the more physica-
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TABLE 4. The number of students who demonstrated metabolic syndrome risk factors

Females Males
Number of metabolic Group I Group 11 1 Group 1 Group 11 .
syndrome factors n (%) n (%) n (%) n (%)
1 8 (16.67) 43 (37.07) 4.024*  36(26.47) 10(26.32) 0.0
2 3(6.25) 11(9.48) 0.409 7(5.15) 4 (10.53) 1.121
3 and more - 4 (3.45) 2 (1.47) 4 (10.53) 5.287*

n - number of subjects; % - percent of subjects; y* - Chi-squared; * statistically significant difference at the level of p< 0.05
Females: Group I: physical education, sport (n 48), Group II: physiotherapy, tourism, cosmetology (n 116); Males: Group I: physical

education, sport (n 136), Group II: physiotherapy, tourism (n 38)

Ily active group and 58 (50.0 %) from the less active
group (table 4). Among male students the numbers
were 45 (33.09%) and 18 (47.37%), respectively. The
occurrence of 2 and more metabolic syndrome factors
was noted in 3 females (6.25%) and 9 males (6.62%)
from group I and in 15 females (12.93%) and 8 males
(20.6%) from group II. It should be highlighted that
no significant differences concerning the frequency of
occurrence of metabolic syndrome factors were noted
between the analysed groups. The only exception was
the amount of fat tissue of women, where significant
differences were noted (y>= 7.069).

DISCUSSION

The correlations between body build and field of
study described in literature indicate that compared to
other fields of study, students of physical education
demonstrate a higher level of somatic features and a
higher level of physical activity, which was confir-
med in our observations. They also have a high le-
vel of motor development and development factors,
which is reflected in higher physical efficiency than in
students from other fields of study (16). While inter-
preting this fact, the quoted authors focus on the sig-
nificance of the selection factor in the university ad-
mittance process. Therefore, it might be assumed that
the described differences in the development of soma-
tic features should be considerable and the groups of
physically active females and males will not include
subjects with metabolic syndrome risk factors. Howe-
ver, these assumptions were not confirmed in this
research. In the analysis of anthropometric factors
significant differences were noted only with regard to
BMI in females and to fat tissue in males. Significant
differences concerning BMI in female students and
similar levels of this index among males may have
been caused by the amount of active tissue, and not

by overweight, which is confirmed by the results of
research on fat tissue. Similar results were noted by
Reuter et al. (17), who examined tissue composition
in Brazilian students. However, it must be highlighted
that due to a low number of candidates, the exami-
ned youth did not undergo any selection process while
being admitted to university, which may have influen-
ced the results. Moreover, Mleczko and Januszewski
(18) highlighted the fact that currently studies at the
University of Physical Education are taken up by indi-
viduals who are better developed as far as their basic
somatic features are concerned rather than their motor
abilities, which is compliant with the national secular
trends (19). It is caused, inter alia, by a lower motor
potential of upper-secondary school graduates who
apply to this field of study. Therefore, it is understood
that no significant differences between the analysed
groups were noted with regard to mean WHR, diet
and biochemical factors characteristic of metabolic
syndrome. Only mean pulse shows better adaptation
of the circulatory system to physical loads.

However, despite similarities between the analy-
sed groups, individual results of females and males
helped to recognise metabolic syndrome. The descri-
bed research results revealed higher values of at least
one factor than referential values and the number of
subjects with a diagnosed metabolic syndrome. The
increased risk of cardiovascular diseases noted in the
students from Biala Podlaska is not a unique phenome-
non in this age group, which was noted by de Freitas
et al. (20) in his review of data from various countries
of the world. However, it should be remembered that
there are various opinions concerning the selection of
metabolic syndrome risk factors. The research results
available in literature are based on different criteria
and risk factors. The most frequent ones are the re-
commendations by WHO (13), EGIR (14) etc.
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Moreover, it might be assumed that differences
concerning physical activity are caused by the curri-
culum, and not by one’s own needs, since physical
education and sport students have at least 10 didactic
hours of physical education classes per week, while
at the remaining fields of study only 2 hours of this
type of classes are realised. Thus, it is understandable
that there exist statistically significant differences in
physical activity. During sports studies an increased
number of practical classes does influence the level
of somatic features. Thus, it might be assumed that
clearer differences between the assessed groups of fe-
males and males can be noted among older students,
since studying at the sports university creates habits
of increased physical activity. It is a well-known fact
that physical exercise may influence energy balance
and tissue composition as well as widely understood
health indices. Moreover, physical activity is a signi-
ficant element of the strategy aimed at reducing waist
circumference (and body weight at the same time),
and it exerts a positive influence on the values of sys-
tolic blood pressure, triglycerides concentration and
HDL fraction of cholesterol. The level of the afore-
mentioned changes depends on the time devoted to
physical exercise and on their intensity.

CONCLUSIONS

1. No significant differences concerning
differences in the somatic build and the
frequency of occurrence of metabolic
syndrome factors between groups of female
and male students with different levels of
physical activity were noted.

2. The lack of differences between both groups
may be caused by the present secular trends
in the development of the youth in Poland,
improper selection for university or a short
period of declared physical activity.

3. Healthrisk factors were noted in a considerable
number of the examined females and males, so
they should be taken care of in order to prevent
and treat metabolic syndrome complications.
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