ISSN 2079-8334. Céim meouyunu ma odionozii. 2025. Ne 2 (92)

DOI 10.26724/2079-8334-2025-2-92-40-44
UDC 616.39:611.1:613.2:615.8:796

L.S. Vovkanych, T.M. Kutseryb, M.Y. Hrynkiv, F.V. Muzyka, S.I. Kras
Ivan Boberskyi Lviv State University of Physical Culture, Lviv

ASSOCIATION BETWEEN PHYSICAL ACTIVITY AND BODY COMPOSITION AMONG
PHYSIOTHERAPY STUDENTS

e-mail: Isvovkanych@gmail.com

The purpose of this research was to assess the effects of moderate, non-professional physical activity on the body
composition of future physiotherapists. The study involved 102 physiotherapy students (aged 17—-18): untrained (M1, F1) and non-
professionally trained (M2, F2). Non-professional training lasted up to 5 hours weekly at a moderate activity level. We observed
the larger muscle component in group M2 (42.51 %), than in group M1 (40.18 %, p < 0.05), and in F2 (29.56 %) than in F1
(28.33 %, p < 0.05). The fat component was larger in group M1 (18.74%), compared to group M2 (16.30 %, p < 0.05), and in F1
(30.82 %) compared to F2 (27.58 %, p < 0.05). The highest percentage of individuals with normal body mass was found in groups
M2 and F2 — 84.2 % and 75.0 %, respectively. The analysis of correlation coefficients demonstrates a general trend of increased
fat tissue content (r = 0.789—0.908) and decreased muscle tissue content (r = -0.108—0.730) with higher BMI. We conclude that
engagement in non-professional training induces alterations in both muscle and fat tissue content in the body of physiotherapy
students.
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3B’A30K MIK ®I3UYHOIO AKTUBHICTIO TA KOMIIOHEHTHHUM CKJIAJIOM TLJIA
CTYAEHTIB-®I3IOTEPAIIEBTIB

MeTo10 IILOTO IOCTIPKEHHS OYJIO OLIHUTH BIUIUB MOMIipHOI, HempodeciiiHoi ¢i3udHoi aKTUBHOCTI Ha KOMIIOHEHTHUIH
CKJIaA Tila MaiOyTHIX QisioTepareBTiB. Y mociipkeHHI B3suH ydacTh 102 crymenTtu-¢isiorepamneBrn (Bikom 17-18 pokiB):
HerpeHoBaHni (M1, F1) Ta i, mo 3aiimanucs Henpodeciinum cioprom (M2, F2). Henpodeciiini TpeHyBaHHS TPUBAJIM 10 5 TOANH
Ha TWOKAEHb 13 OMIpHUM piBHeM (Di3UYHOT aKTUBHOCTI. BusiBneHo Oinbimii M’s130BUi KOMIOHEHT y rpymi M2 (42,51%), Hix y
M1 (40,18 %, p<0,05), Tay F2 (29,56 %), nix y F1 (28,33 %, p <0,05). XKuposuii komnonent 6ys 6inpmum y rpymi M1 (18,74%)
nopiBasiHo 3 M2 (16,30 %, p < 0,05) ta y F1 (30,82 %) nopiBusiro 3 F2 (27,58 %, p < 0,05). HaiiBuiuuit Bincorok oci6 i3
HOPMaJIBHOIO Macolo Tina 3adikcoBano y rpymax M2 ta F2 — 84,2 % Ta 75,0 % BigmosigHo. BusBieHa 3aranbHa 3aKOHOMIpHICTh
IO MiABHUIIEHHS BMICTY B OpraHi3mi xupoBoi TkaHuHH (r = 0,789-0,908) Ta 3mMeHIIeHHS BMicTy M 530B01 TKaHUHU (1 = -0,108— -
0,730) mmpu 3pocTanHi iHAEKCY MacH Tina. Mu AN BUCHOBKY, IO 3aHATTS HENIPO(eCiifHIM CIIOPTOM CIIPUYHHSIOTH 3MiHH SIK y
M’30BOMY, TaK i B )KHPOBOMY CKJIa i Tija CTYJCHTIB-(i3i0TeparnesTiB.

KurouoBi cioBa: Henpodeciiiti TpeHyBaHHs, IHASKC MacH Tija, M’SI30BHil KOMITIOHEHT, YXUPOBHI KOMITOHEHT.

The study is a fragment of the research project “The theoretical and methodological foundations of physical therapy for
women with breast cancer”, state registration No. 0121U100637.

Recent literature analysis reveals a concerning trend toward changes in body composition,
particularly alterations in fat percentage and lean body mass among students [11, 12]. Such changes may
contribute to a decline in their overall physical fitness levels. This issue is particularly pertinent for
physiotherapy students, as their future professional activities necessitate a proper level of physical fitness
[3,4, 11, 12].

One contributing factor to increased fat accumulation and decreased fitness levels among students
could be the limited opportunities for physical activity and insufficient inclusion of exercise hours in
academic curricula. Several studies highlight a low or inadequate level of physical activity among
physiotherapy students [1, 11], which may result in below-average physical fitness levels, as well as higher
body mass and fat levels compared to students in other disciplines [13]. Therefore, it is imperative to
explore avenues for improving the health status, physical fitness, and body composition of students,
particularly those in physiotherapy programs.

One potential approach to enhancing body composition and increasing physical fitness levels among
students is through non-professional extracurricular sports activities. Multiple studies demonstrate the positive
impact of additional physical activities on students' body composition [3, 5, 8, 15] and physical fitness [7, 9, 10,
12]. Some studies have also shown positive effects of physical activities on aerobic capacity, muscular
endurance, and overall physical fitness levels specifically among physiotherapy students [1]. Despite the
abundance of literature on this topic, we found only one study focused on physiotherapy students [7].

The purpose of the study was to assess the effects of moderate, non-professional physical activity
on the body composition of future physiotherapists, recognizing physical activity and its absence as
significant factors influencing body mass composition
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Materials and methods. Participants. Our sample consisted of 102 male and female students
without chronic illnesses from Ivan Bobersky Lviv State University of Physical Culture (LSUPhC). The
male students were classified into Group M1 (44 persons), comprising individuals who do not regularly
engage in any physical exercises, and Group M2 (19 persons), consisting of students who participate in
non-professional sports. Female students were also classified into two groups — Group F1 (27 persons),
comprising untrained individuals, and Group F2 (12 persons), consisting of individuals who participate in
non-professional sports. Information regarding extracurricular physical activity was gathered through a
questionnaire, wherein students detailed the type, duration, and intensity of their physical activities, if
applicable. Students were assigned to either the M2 or F2 group if they engaged in regular non-professional
sports activities for a minimum of six months, averaging up to five hours per week at a moderate intensity
level.

Study organization. We have used the anthropometric methods for measuring height, employing a
metallic stadiometer for accuracy. We also conducted bioimpedance analysis using the Omron BF-511,
measuring various parameters including body weight, body mass index (BMI), percentage of body fat and
skeletal muscle mass, basal metabolic rate, and visceral fat level. The BMI values were analyzed according
to the World Health Organization's obesity classification scale [14]. The Omron BF-511 device measures
the total electrical resistance of the body by applying an electric current of a specific frequency and
intensity. The examination is painless and non-invasive, and the procedure does not take long. It can be
applied to subjects of both sexes and of all ages. All the methods are standard practices, and have been
extensively described in scientific literature and in our previous publications [8].

Statistical analysis. The obtained data were processed using the statistical functions of the
Microsoft Excel 2010 and Origin 2018 software. The normality of the empirical data distribution was
verified based on the Shapiro-Wilk criterion. Since the distribution did not differ from normal, the
arithmetic mean and standard error of the mean (M+SEM) were analyzed, and the probability of the
difference between groups was determined based on Student's t-test. Pearson’s correlation coefficient was
used to assess the relationships between variables.

All participants provided informed consent to participate in the research. The studies adhered to
the established standards of the Helsinki Declaration regarding ethical principles for conducting research
involving human subjects.

Results of the study and their discussion. Firstly, we compared the basic anthropometric and
bioimpedance parameters between untrained male and female students (groups M1 and F1), and male and
female students who engage in non-professional training (groups M2 and F2). Statistical analysis of the
data (Table 1) indicates that there is no significant difference in body weight, height, and basal metabolic

rate between the groups (p > 0.05).
Table 1
The results of anthropometric and bioimpedance analysis of LSUPhC physiotherapy students with different
levels of physical activity (M£+SEM)

Parameter Male students Female students
Group M1 Group M2 Group F1 Group F2

Age, years 17.30+0.09 17.32+0.11 17.42+0.15 17.56£0.41
Height, cm 178.6+1.30 178.79+1.31 166.19+0.83 166.83+1.86
Weight, kg 70.76+1.79 71.74£1.67 60.13+1.93 56.77+1.99
BMI, kg/m? 22.64+0.56 22.34+0.44 21.67+0.63* 20.35+0.53*
UW students, % 4.8 0.0 18.5 25.0
NW students, % 78.6 84.2 66.7 75.0
OW students, % 11.9 15.8 14.8 0.0

FC, % 18.74+1.20 16.30+£0.99* 30.82+1.20 27.58+0.36*
MC, % 40.18+0.87 42.51+0.61* 28.33+1.16 29.56+0.57*
Basal metabolism, kcal/day 1702.28+0.40 1702.28+0.54 1343.194+25.46 1293.08+24.01%

Notes: BMI in groups of underweight (UW), normal weight (NW), and overweight (OW) were < 18.5 kg/m?, 18.5-24.9 kg/m?
and >25 kg/m? respectively; FC — fat component, MC — muscle component, * —p < 0.05, # — <0.10

The highest percentage of individuals with normal body weight was found in the groups of trained
students M2 and F2 — 84.2 % and 75.0 %, respectively. At the same time, in group M2, there were no
individuals with underweight, and in group F2, there were no individuals with overweight. It can be
assumed that additional physical activities contribute to optimizing BMI values in students.

We found significant differences in the values of body fat and skeletal muscle content between groups
of students with different levels of physical activity. Specifically, in group M2, the percentage of body fat was
by 13 % lower than in group M1 (p < 0.05). The percentage of skeletal muscle tissue in the bodies of students
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in group M2 was 6 % higher (p < 0.05) than in group M1. There was no significant difference in the visceral
fat content between groups of trained and untrained students. It was found that the percentage of body fat in
group F2 was 11 % lower (p < 0.05) than in untrained individuals in group F1. At the same time, the content
of skeletal muscle tissue in female students of group F2 was 4 % higher (p < 0.05) than in group F1. The
visceral fat content in the bodies of female students in groups F1 and F2 did not significantly differ. Thus,
physical activities at the level of non-professional training induce significant changes in the content of muscle
and fat tissue and do not affect the visceral fat content in the bodies of students.

Analysis of the morphological characteristics of students with normal weight, overweight, and
underweight (according to BMI) revealed certain differences between these groups (Table 2).

Table 2
Features of anthropometric and bioimpedance parameters
of male physiotherapy students with different BMI levels (M + SEM)
Parameter Group Nutritional status (BMI level)
UwW NwW ow

M1 187.00+£5.29 177.32+1.07 181.00+5.87
Height, cm M2 - 177.94+1.58 179.33+£2.96
’ F1 163.80+1.66 167.06+1.01 165.25+2.39

F2 163.67+£6.39 167.89+1.54 -
M1 62.13+5.26 67.46+£1.07 90.49+5.50
Weight, kg M2 - 69.09+1.62 81.87+2.34
’ F1 46.86+1.61 60.44+1.43 75.33+£3.16

F2 48.37+£3.21 59.57+1.57 -
M1 17.69+0.53 21.524+0.29 28.71+1.34
M2 - 21.81+0.33 25.47+0.33*
BML keg/m? Fl 17.24+0.27 21.59+0.37 27.5540.50

F2 18.03+0.22 21.12+0.46 -
M1 10.00+£0.20 16.53+0.98 30.73£1.90
FC. % M2 - 15.55+1.06 20.53+0.07*
’ F1 21.66+1.55 31.49+0.82 39.254+2.09

F2 23.30+1.65* 29.00+1.11* -
M1 44.85+0.25 41.62+0.80 33.31+1.45
MC. % M2 - 42.92+0.68* 40.33+0.23*
’ F1 29.44+0.67 28.41+0.37 26.63+1.40

F2 28.77+1.99 29.824+0.49* -

A similar pattern of correlation between body composition indicators (muscle and fat mass) and students’
BMI was observed across all groups. Analysis of the correlation coefficients revealed an increase in body fat
content with rising BMI. In groups M1 and M2, the corresponding coefficients were r = 0.792—0.789, while in
groups F1 and F2, they ranged from r = 0.896 to 0.908. Based on this data, it can be assumed that weight gain and
BMI increase in different groups of studied students occur through the mechanism of accumulating body fat,
regardless of additional physical activities. However, male students with overweight who also engage in training
(group M2) have lower body fat content and higher skeletal muscle content compared to untrained students (group
M1, p <0.05). The differences in skeletal muscle content between groups with the BMI gradations are somewhat
less pronounced. In groups M1 and M2, the correlation coefficient between muscle mass content and BMI ranged
from r =-0.667 to —0.730, while in groups F1 and F2 it was only r =—0.465 to —0.108. Surprisingly, in the group
of female students with underweight, a higher percentage of body fat is found in the group physically active female
students (group F2) compared to untrained individuals (group F1).

The initial impetus for our research was the problem identified by many authors concerning
negative changes in body composition and physical fitness among students [1, 8], including those studying
physiotherapy [7, 10, 13]. This issue is significant not only because of the potential adverse effects on the
health and quality of life of the students but also due to the necessity for physiotherapists to maintain an
adequate level of physical fitness to perform their professional duties effectively. Additionally, some
authors have observed negative trends, such as increased body fat content, BMI, and waist circumference,
during university studies [7].

Numerous studies examining male and female students [6] with varying levels of physical activity
(high, moderate, satisfactory, and low) have demonstrated a relationship between physical activity levels and
the fat and muscle components of body composition. While an increase in daily physical activity intensity
can lead to a reduction in body fat content [4], several studies [9, 11, 15] indicate that acrobic exercises are
the most effective for reducing fat content. Additionally, various studies support the impact of physical
exercise on lean body mass and fat content [5] as well as the muscle content in students' bodies [9].
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The positive impact of increased physical activity on body mass index (BMI) has been observed in
younger individuals from 15 years old [3], as well as in students [1, 10]. However, some studies [10] found
no correlation between BMI and the Physical Fitness Index (PFI) among physiotherapy students. At the
same time, other authors discovered that among students with higher physical activity levels, aerobic
capacity, endurance of trunk muscles, and overall physical fitness, there was no significant difference in
BMI values [6]. This suggests that the BMI parameter does not always reflect the physical fitness level of
students, making the analysis of body composition a more preferable method.

Thus, a significant body of literature indicates the need to maintain a high level of physical activity
among students to optimize body composition, enhance physical fitness, and prepare for professional
duties. Meanwhile, the curriculum for students enrolled in “227 Physiotherapy, Occupational Therapy”
includes only 2 hours of physical activity per week. Since WHO recommendations call for up to 300
minutes of moderate-intensity aerobic physical activity or 75—150 minutes of vigorous-intensity aerobic
physical activity per week, it is evident that additional forms of physical activity are necessary. From this
perspective, analyzing the possibilities for students to engage in extracurricular activities according to their
preferences is appropriate.

Our analysis showed that only 30% of male students and 31% of female students enrolled in “227
Physiotherapy, Occupational Therapy” are additionally engaged in non-professional sports at a moderate
level for up to 5 hours per week. These physical activities led to a 7 % decrease in BMI among female
students, a reduction in the fat component by 11-13 %, and an increase in the muscle component by 4-6 %
among both male and female students. Other studies have found that students engaging in physical activity
for at least 250 minutes per week leads to a decrease in body weight by 1-8 %, body fat by 12—16 %, an
increase in muscle tissue by 8—11 %, and a reduction in BMI by 9-10 % [2]. Similarly, participating in
physical exercises three times a week for 8 weeks resulted in a 6 % reduction in fat mass, a 2 % increase
in skeletal muscle mass, and a 4 % decrease in body fat percentage [9]. Therefore, the outcomes achieved
through specifically selected physical exercises are comparable to the results we obtained.

Several publications also compare body composition and physical fitness indicators of students
with different levels of physical activity. For instance, when physical activity is higher by 13 %, the BMI
is found to be lower by 8 %, body fat decreases by 11 %, and VO:max increases by 31 % [11]. Similarly,
changes in BMI (-1 %) and body fat (-21 %) were observed when comparing physically active students
(engaging in 5 to 7 hours per week of swimming, running, games, martial arts) with students not engaged
in any structured activity [5]. Furthermore, an increase in muscle tissue content by 2 % and a decrease in
fat content by 8 % were observed in students with a higher (by 55 %) level of physical activity [13].

Therefore, the results we obtained, along with data from other studies, indicate the potential
benefits of using extracurricular physical activities to correct body composition and enhance physical
fitness and aerobic capacity in physiotherapy students. Promising directions for further research include
studying the impact of specific types of extracurricular activities, which can only be achieved by increasing
the number of participants in the study.

Conclusion

Our findings indicate that moderate non-professional physical activity — up to 5 hours per week —
engaged in by 30 % of male and 31 % of female students in the “227 Physiotherapy, Occupational Therapy”
program, has a favorable effect on their anthropometric indicators. Such activity contributes to optimizing
BMI, with a notable 7 % reduction observed among female students. Additionally, these physical exercises
lead to significant reductions in fat mass (11-13 %) and increases in muscle mass (4—6 %) for both male
and female students, without affecting visceral fat levels. The rising BMI levels are associated with
increased body fat and a decline in the proportion of skeletal muscle tissue in both active and inactive
students. These results underscore the value of regular, moderate extracurricular sports in improving
students’ body composition and support incorporating structured physical activity into their daily routines.
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ASSOCIATION BETWEEN CLINICAL MANIFESTATIONS AND MUTATIONAL VARIANTS
OF THE MEFYV GENE IN CHILDREN
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The purpose of the study was to assess the clinical characteristics of Familial Mediterranean fever, depending on the
variants of genotypic mutations. In total 11 patients with Familial Mediterranean fever aged from 1 to 18 years (mean age 7.4+3.5
years) were involved in the study. The examination included physical, laboratory and instrumental methods. Of the 11 patients
with a mutation in the MEFV gene, 55 % had the homozygous M694V variant, 20 % had the homozygous R202Q variant, 15 %
had the heterozygous pV726A variant, and 10 % had a compound homozygous R202Q and M694V variant. Patients with the
M694V mutation had more severe clinical symptoms (periodic fever, polyserositis), earlier disease onset, and a higher risk of
amyloidosis. In the combined variant, 2 boys had phenotypic clinical features of type M694V, as well as elevated paraclinical
inflammatory markers and colchicine resistance. Children with heterozygous V726A mutation had abdominal pain, limited in
duration fever, and decreased attacks frequency.

Key words: familial Mediterranean fever, MEFV gene, amyloidosis, mutation, children.
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ACOIIALIA KITHIYHUX ITPOsSIBIB
I3 PI3BHUMU BAPIAHTAMU MYTALIU '’EHA MEFV Y IITEU

Mertoro mocmiukeHHs Oynia OIHKA KITIHIYHUX XapakTePUCTHK CIMEWHOI Cepe3eMHOMOPCHKOI JIMXOMAHKU 3aJICKHO Bif
BapiaHTIB TeHOTHIIOBUX MyTallili. 3arajioM y JOCIiIKeHHI B3sUIH y4acTb 11 marieHTiB i3 CiMeHHOI0 cepe3eMHOMOPCHKOIO JIMXOMAHKOIO
BikoMm Bizx 1 1o 18 pokiB (cepenniii Bik 7,4+3,5 pokiB). O6cTexeHHs BKIIF0YaIO (i3uKabHi, 1a00paTopHi Ta iIHCTpyMEHTaIbHI METoau. 3
11 narientiB i3 mytaiero B redi MEFV y 55 % OyB romo3urotauit Bapiant M694V, y 20 % — romo3uroruii Bapiant R202Q, y 15 % —
reTepo3uroTHui Bapiant pV726A i B 10 % — xoMnayHTHHH ToMo3uroTHHH Bapiant R202Q i M694V. V nauienTis 3 mytanieto M694V
CIIOCTEpirayicst OLIbII BUPKEeHI KIIHIYHI CUMITTOMH (TIEpiOIMYHA IMXOMAHKa, TTOJIICEPO3UT), PaHHIH MOYaTOK 3aXBOPIOBAHHS 1 BUILHI
PH3MK PO3BUTKY aMinoino3y. [Ipu komGiHOBaHOMY BapiaHTi y 2 XJIOITYMKIB CHOCTEpiraancs: peHOTUITIYHI KIIHIYHI 03HAKH, XapaKTepHi
st M694V, a Takok MiJBHUINCHI 3alaiibHi MapKepH 1 PE3UCTEHTHICTh JI0 KOJIXIIMHY. Y JITeH 13 TeTepO3UIOTHOIO MyTaliero V726A
Bi/I3Ha4aIKCst OOJTi B KMBOTI, 0OMEKeHa 3a TPHBAIICTIO JIMXOMAHKA 1 3HVKSHHSI YaCTOTH HAMAIB.

KurouoBi ciioBa: cimeiiHa cepenzeMHOMOpChKa uxomanka, reH MEFV, aminoinos, myrartisi, QiTH.

Familial Mediterranean fever (FMF) is an autosomal recessive disease that was previously rare and
was observed in representatives of certain ethnic groups (Jews, Greeks, Armenians, Turks, Arabs), but the
disease became widespread due to intercontinental travel in the twentieth century. FMF is characterized by
recurrent self-limiting fever, peritonitis, arthritis, and erysipelas-like-erythema [1, 3, 9].

The MEFV gene consists of 10 exons and is located on chromosome 16p13.3. In different
populations, MEFV gene mutations occur with different frequencies: among Turks, as well as Ashkenazi
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