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CERVICAL SPINE IMPLICATION IN MUSCULOSKELETAL 
SHOULDER PAIN. A QUASI-EXPERIMENTAL STUDY 

 
A. Roldán-Ruiz1, J. Bailón-Cerezo2,3, D. Falla4, A. Colino-Castro5, M. Torres-Lacomba1,2 

1 Faculty of Medicine and Health Sciences, Physiotherapy and Nursing Department, University of Alcalá, 
Madrid, Spain. 2 Physiotherapy in Women’s Health Research Group, University of Alcalá, Madrid, Spain. 
3 Departamento de Fisioterapia, Centro Superior de Estudios Universitarios La Salle, Universidad 
Autónoma de Madrid, Madrid, Spain. 4 Centre of Precision Rehabilitation for Spinal Pain (CPR Spine), 
School of Sport, Exercise and Rehabilitation Sciences, College of Life and Environmental Sciences, 
University of Birmingham, Birmingham, UK. 5 Shoulder Unit, Traumatology Service, Clínica Cemtro, 
Madrid, Spain 
 
Introduction. Shoulder pain is the third most common cause of musculoskeletal disorders and 
the main cause of non-traumatic upper limb pain. Properly diagnosing this entity is still 
challenging for physical therapists as there is no homogeneity or uniformity in diagnosis 
labelling and clinical criteria. Objectives: quantifying Cervical Spine Implication (CSPI) in 
shoulder pain. Observing shoulder symptoms modification (SM) and symptoms reproduction 
(SR) after a cervical spine screening (CSS) in relation with shoulder pain. Methods: patients 
from Shoulder Unit of Cemtro Clinic and Hospital Universitario Príncipe de Asturias were 
examined after signing informed consent. CSS was performed in order to observe symptoms 
modification or reproduction with this approach. CSPI was considered if a >30% shoulder SM 
was recorded after CSS. Pain (NPRS scale) and symptoms expansion (body chart) were recorded 
as dependent variables. Results: 60 patients were examined from February 2020 to June 2022. 
Descriptive analysis showed a 50% prevalence of CSPI phenomenon. SR was found in 60% of 
CSPI patients. Statistically and clinically significant changes were found in CSPI patients in pain 
(p<0,001) and CSPI diagnosis was associated with centralization phenomenon (p=0,002). 
Conclusions: CSPI is a prevalent phenomenon in musculoskeletal shoulder pain where patients 
experience mainly SM, but also SR after a CSS. Future research with larger samples including 
prospective designs with longer follow-ups and randomized clinical trials are required.  
 
 
ULTRASOUND FINDINGS AND ITS CLINICAL SYMPTOMATOLOGY 

IN THE SHOULDER IN WOMEN WITH BREAST CANCER 
 

Paula Gala Alarcón 
Alfonso X el Sabio University and Francisco de Vitoria University, Spain 

 
Breast cancer is the second most prevalent cancer in the world after lung cancer, and it is the 
most frequent cancer in women. In 2012, 1.67 million new cases of breast cancer were identified 
worldwide, accounting for 25% of all cancers. Its incidence rate is higher in developed countries. 
Medical treatments for breast cancer lead to sequelae that can affect the upper limb, even in the 
long term. Shoulder and arm pain decreased shoulder range of motion, stiffness of the major and 
minor pectoral muscles, decreased strength and activity of the shoulder and scapular muscles, 
and lymphedema are the main shoulder-related sequelae after medical treatments. All of these 
sequelae have a negative impact on the quality of life of breast cancer survivors, especially with 
regard to body changes, negative self-evaluation, and concerns about cancer. Surgery and other 
medical treatments can damage neuromuscular and vascular tissues, and radiation therapy and 
chemotherapy, as well as lymphadenectomy and mastectomy, appear to be related to more severe 
shoulder pain and increased shoulder mobility restriction. 
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This talk is going to be about my PhD study. This study aimed to describe changes in 
supraspinatus tendon thickness, acromiohumeral distance, and the presence of fluid in the 
subacromial bursa as measured by ultrasound, as well as shoulder range of motion and strength, 
perceived shoulder disability, and health-related quality of life in women before and after breast 
cancer treatment. Women who underwent surgery for unilateral breast cancer who did not suffer 
from shoulder pain or difficulty performing activities of daily living in the 6 months prior to 
surgery were included. One pre-surgical (A0) and three post-surgical assessments at 7–10 days 
(A1), 3 months (A2), and 6 months (A3) after surgery were carried out. The thickness of the 
supraspinatus tendon on the affected side decreased between post-surgical (A1) and 6-month (A3) 
follow-up assessments (p = 0.029), although the minimal detectable change was not reached. The 
active range of motion of the affected shoulder decreased after surgery. Strength changes were 
observed in both shoulders after surgery. The intensity of shoulder pain increased between post-
surgical and 6-month follow-up assessments. Shoulder function was decreased at the post-
surgical assessment and increased throughout the follow-ups. Health-related quality of life 
declined after surgery. A trend of decreasing thickness of the supraspinatus tendon of the affected 
shoulder was observed. Detecting these possible structural changes early would allow for early 
or preventive treatment. 
 
 

DIFFERENT PHYSIOTHERAPY PROGRAMS EFFECT ON THE 
MUSCULOSKELETAL SYSTEM’S FUNCTIONAL STATE OF WOMEN 

COMPLAINING ABOUT NON-SPECIFIC LOWER BACK PAIN 
 

Rūta Jurevičiūtė, Brigita Zachovajevienė 
Lithuanian University of Health Sciences, Department of Sports Medicine 

 
Introduction. Pain in the lumbar spine is a widespread symptom throughout the world (1). It 
can progress to chronic pain, which is marked by a number of biophysical, psychological, and 
social features that limit function, engagement in daily activities, and personal financial security 
(2). Dynamic neuromuscular stabilization (DNS) is a new concept in rehabilitation, which is 
designed to optimize the system of movement and based on the scientific principles of 
development kinesiology (3,4). It is frequently used for health promotion and in the presence of 
a variety of disorders (4). Aim: to evaluate changes of functional indicators applying dynamic 
neuromuscular stabilization for individuals experiencing chronic pain in the lumbar spine. 
Research methods and organization. The study was performed during the period of 11/12/2021 
to 01/09/2022 at MB “Fiziomedika“clinic in Kaunas. The study was approved by the Lithuanian 
University of Health Sciences Bioethics Center (No. BEC-SR(M)-71). There were 33 subjects 
(19 females, 14 males). Inclusion criteria: age 30-50 years; duration of pain more than 12 weeks; 
no fractures, injuries, surgeries, hernias, radiculopathy, or indications of a central or peripheral 
nervous system disorder. Age of participants was 36 (30-49; 37,97) years. In this study, only 
DNS method has been applied to individuals experiencing chronic lower back pain. DNS 
functional positions have been applied to every participant individually for 7 days with the 
supervision of a physiotherapist. Duration of one session – 30min. Subjects were evaluated on 
the first day before applying the functional positions of DNS and on the last day after the 
application of these functional positions. Functional indicators have been evaluated: posture on 
the W. W. K. Hoeger scale (results are expressed in scores); mobility of the lumbar spine in the 
Schober test (results are expressed in centimeters); stability of the lumbar spine with the 
“Biofeedback Stabilizer“ device (results are expressed in seconds); length of the posterior thigh 
muscles: bending while standing and Sit and Reach test (results are expressed in centimeters); 
functional disability: “Roland – Morris“ questionnaire and digital analogy pain scale (results are 
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expressed in scores). Data has been analyzed using the program IBM SPSS Statistics 27.0. 
Statistical methods have been used in research: 1. Wilcoxon criteria; 2. Paired Student T-test. 
The data are presented as median (xme), minimum (xmin), maximum (xmax) value, and mean 
(x̄) – xme (xmin - xmax; x̄). The quantitative data that satisfied the assumption of normality are 
presented as the arithmetic mean (m) and the standard deviation (SD) – m(SD). The difference 
has been considered statistically significant when p<0,05. 
Results. According to W.W.K. Hoeger’s posture assessment scale, the posture of subjects before 
DNS application was 40(36-44; 40,18) scores, after DNS application – 42(38-44; 41,93) scores. 
After the applied DNS, improve in posture has been statistically significant (Z=-4,811; p<0,001). 
Schober test results before the application of DNS were 3,5(2-4,5; 3,32) cm, and after application 
- 4(2,5-5; 4,03) cm. Increase in lumbar spine mobility after the application of DNS has been 
statistically significant (Z=-4,932; p<0,001). The stability of the lumbar spine was maintained 
by subjects for 8,7±3,9 seconds before the DNS has been applied, after application of DNS - 
13,2±3,9 seconds. The mean value of maintenance of stability in the lumbar spine before and 
after DNS application have been statistically significant (t(29)=-12,697; p<0,001). When 
measuring the posterior thigh muscles length while standing, the measurement results were 12(1-
41; 13,36) cm, after application of DNS – 2,5(0-16; 4,48) cm. After DNS, when bending, the 
distance from the fingers to the ground decreased statistically significantly (Z=-4,786; p<0,001). 
During “Sit and reach“ test, before applying DNS the average score was 7,4±5,4 cm, and after 
applying DNS – 12,1±4,7 cm. The mean length of the posterior thigh muscles before and after 
the DNS was statistically significantly different (t(29)=-13,412; p<0,001).  Assessing functional 
disability in the questionnaire before the DNS application, disability is evaluated 5(2-15; 5,42) 
scores and after application - 1(0-3; 1,3) scores. Comparing the questionnaire scores, the decrease 
of functional disability was found to be statistically significant after DNS application (Z=-4,820; 
p<0,001). On the digital analogy pain scale, prior to the application of DNS, pain-induced 
functional disability was assessed 5(3-7; 4,91) scores, after the application of DNS - 1(0-3; 0,97) 
score. Functional disability decreased statistically significantly (Z=-4,938; p<0,001). 
Conclusions. To relieve chronic pain in the lumbar spine, the application of dynamic 
neuromuscular stabilization is useful and has a positive effect: improved posture, lumbar-pelvic 
mobility, stability and increased the length of the posterior thigh muscles. It is important to 
mention that in the subjective assessment, individuals who feel chronic pain in the lumbar spine, 
have expressed a decrease in functional disability due to the pain felt after the application of 
DNS. 
References list:  
1. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S, et al. What low back pain is and 
why we need to pay attention. Lancet. 2018 Jun 9; 391(10137): 2356–2367. 
2. Pergolizzi J V, LeQuang JA. Rehabilitation for Low Back Pain: A Narrative Review for Managing Pain and 
Improving Function in Acute and Chronic Conditions. Pain Ther. 2020 Jun; 9(1):83–96. 
3.Frank C, Kobesova A, Kolar P. Dynamic neuromuscular stabilization & sports rehabilitation. Int J Sports Phys 
Ther. 2013 Feb; 8(1):62–73. 
4. Sharma K, Yadav A. Dynamic Neuromuscular Stabilization- A Narrative Review. Int J Health Sci Res. 2020 
Sep;10(9):221-231. 
 
 

DIFFERENT PHYSIOTHERAPY PROGRAMS EFFECT ON THE 
MUSCULOSKELETAL SYSTEM’S FUNCTIONAL STATE OF WOMEN 

COMPLAINING ABOUT NON-SPECIFIC LOWER BACK PAIN 
 

Emilė Griškevičiūtė, Vilma Tamulionytė  
Lithuanian University of Health Sciences, Department of Sports Medicine 
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Introduction. Lower back pain is experienced by both economically strong and weak countries 
in various age groups. In most cases low back pain is identified as non–specific (1). It is known 
that women in Lithuania experience lower back pain more frequently than men (2). For people 
with non-specific lower back pain, strength, stability, and sensorimotor training exercises are the 
most acceptable, but experts searching for new treatment options are now discussing perturbation 
(3). The aim of this research – to compare the effect of stability and perturbation - based exercises 
on the indicators of the musculoskeletal system and functional status of women complaining of 
non–specific lower back pain. 
Research methods and organization. The research was approved by the Lithuanian University 
of Health Science Bioethics Center. The research was performed at physiotherapy clinic. 
Participants (n=38, age 24-65 years) were divided into two exposure groups: SE (stabilization 
exercises) (n=20), PE (perturbation - based exercises) (n=18) by the systematic selection method. 
Inclusion criteria were as follows: lower back pain for longer than 3 months, consent to 
participate in the study, patients did not have lower back pain radiculopathy, injuries, surgical 
operations, infectious or concomitant diseases, were not pregnant. Participants were examined 
before and after physiotherapy programs. SE group subjects performed strength and stability 
exercises and PE group subject performed perturbation-based exercises 2 times a week for 10 
weeks for 55 minutes. During the first and last examination patients were given assessment of 
trunk muscle endurance by performance tests; evaluation of low back stability using a pressure 
measuring device (Biofeedback), with feedback. Statistical analysis was performed with IBM 
SPSS Statistics 29.0. Quantitative data of tests results are described by median (Xme), minimum 
value (Xmin), maximum value (Xmax). The Wilcoxon signed-rank test was calculated to 
compare two dependent samples, Mann-Whitney U test to compare two independent samples. 
The McNemar nonparametric test was also used to compare functional tests before and after 
physiotherapy. Data is considered statistically significant at p<0.05. 
Results. Endurance of abdominal muscles increased in both groups (SE group: before - 34 (11-
67) sec, after - 63 (35-102) sec, (Z=-3.921; p=0.001); PE group: before - 31.50 (10-58) sec and 
after - 64 (45-78) sec, (Z=-3.725; p=0.001). A significant difference in abdominal muscles 
endurance was not found between the groups after physiotherapy (p>0.05). Endurance of back 
muscles increased only in SE group. Endurance in the SE group was: before – 42 (9-71) sec, 
after 57.5 (32-132) sec, (Z=-3.763; p=0.001), PE group was: before - 41.28 (8-72) sec and after 
- 57.5 (37-83) sec, (Z=-1.635;p=0.102). The results of back muscles endurance after 
physiotherapy were not different between the groups (p>0.05). Endurance of right-side lateral 
trunk muscles increased in both groups. SE group: before - 31 (12-52) sec and after - 42 (15-68) 
sec, (Z=-3.826; p=0.001), in the PE group: before - 30.50 (10-45) sec, after – 45 (35-55) sec, 
(Z=-3.725; p=0.001). There was no difference between groups after the program (U=152.5; 
p=0.420). Endurance of left-side lateral trunk muscles also increased in both groups. SE group: 
before - 28.50 (10-48) sec and after - 40 (12-70), (Z=-3.865; p=0.001). PE group: before - 24.5 
(8-53) sec, after - 44(35-60), (Z=-3.727; p=0.001). There was no difference between groups after 
the program (U=156.5; p=0.491). SE group participants demonstrated lower back stability in 8 
(40%) and instability in 12 (60%) before physiotherapy, whereas PE group participants 
demonstrated stability in 2 (11%) and instability in 16 (89%) before physiotherapy. After the 
intervention in the SE group 13 (65%) people had stability and in the PE group - 18 (100%). The 
stability statistically improved only in the PE group (p=0.001). 
Conclusions. Applying stability and perturbation-based exercises for women with non–specific 
lower back pain significantly increased abdominal muscles and lateral muscles endurance.  
Endurance of back muscles improved only in the stability exercise group. Lower back stability 
improved only in the perturbation-based exercises group. 
References list:  
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CHANGES IN PARAMETERS OF THE RESPIRATORY SYSTEM AND 

FUNCTIONAL INDICATORS OF TRUNK, APPLYING DYNAMIC 
NEUROMUSCULAR STABILIZATION FOR INDIVIDUALS WITH 

CHRONIC NONSPECIFIC LOW BACK PAIN 
 

Viktorija Vaidelytė, Brigita Zachovajevienė 
Lithuanian University of Health Sciences, Department of Sports Medicine 

 
Introduction. Back pain is a leading cause of disability worldwide, the prevalence ranged 70-
80% and majority suffers from chronic pain, when the cause of pain is unknown (1-2). Studies 
show that breathing function is related to the musculoskeletal system of the lumbar spine and 
low back pain (3-5). Dynamic neuromuscular stabilization is a neuromuscular rehabilitation 
method based on physiological development, which can be used for assessing posture, torso 
stability, breathing function and to correct problems (6). Thus, the aim of this research is to 
evaluate changes in parameters of the respiratory system and functional indicators of torso, 
applying dynamic neuromuscular stabilization for individuals with chronic nonspecific low back 
pain. 
Research methods and organization. The research was approved by Lithuanian University of 
Health Sciences Bioethics Centre nr. BEC-SR(M)-75. 33 people with chronic non-specific low 
back pain participated in the study. 15(45%) men and 18(55%) women were included in the 
study: 25-40 years old, experiencing low back pain for 3-6 months, without abdominal or back 
surgery, non-smoker, who do not have any medical conditions which can cause back pain (tumor, 
osteoporosis, spinal canal stenosis, vertebral compression fracture, structural spinal deformities, 
inflammation/infectious diseases, radiculopathy..). The study was performed in MB 
"Fiziomedika LT" clinic from 01/02/2022 to 01/10/2022. Methodology of research: chest 
excursion measurement (centimeters at 2-3, 7-8, 9-12 ribs), respiratory function („Micro I“ 
spirometer), functional movements evaluation (FMS: deep squat, hurdle step, in-line lunge). The 
8 DNS functional positions have been applied for the treatment: 6 individual sessions, the 
duration of one session was 45 minutes, 3 times per week for 2 weeks. Participants were taught 
how to breath correctly, then performed DNS functional positions while maintaining correct 
breathing pattern. Statistical analysis was performed using the IBM SPSS Statistics 27.0 software 
package. The Shapiro-Wilk‘s test was applied for assumption of normality, when the sample 
sizes were <50. The non-parametric Wilcoxon test was applied for two dependent samples, when 
the data did not meet the normality assumption. Quantitative data, which were analyzed using 
non-parametric criteria, are presented as median (xme), minimum (xmin), maximum (xmax) 
value and arithmetic mean (x )̅ – xme (xmin - xmax; x ̅). When analyzing qualitative variables, 
to compare two dependent samples, when attributes have multiple values, the Marginal 
Homogeneity Test was applied. Qualitative data are presented in percentages (%). The difference 
was considered statistically significant when p<0,05. 
Results. Before treatment, chest excursion at the 2-3 ribs was 7(5-10;7.27)cm, at the 7-8 ribs 
was 5(2-9;5,55)cm, at the 11-12 ribs was 4(0-8;3,82)cm. After DNS, chest excursion at the 2-3 
ribs was 6( 3-8;5.82)cm, at the 7-8 ribs was 6(3-12;6,91)cm, at the 11-12 ribs was 6(5-8;6,55)cm. 
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Chest excursion statistically significantly changed (at the 2-3 ribs Z=-4.09; p<0.001; at the 7-8 
ribs Z=-2,759; p=0,006, at the 11-12 ribs Z=-4,643; p<0,001). Respiratory function. Before DNS, 
FEV1 was 3,42(2,5-4,81;3,4058)l, FVC was 3,56(2,55-4,88;3,48551)l, FEV1/FVC was 97(90-
100;96,39)%, PEF was 458(338-673;475,21)l/m. After DNS, FEV1 was 3,76(2,62-
5,92;3,8052)l, FVC was 3,82(2,71-5,18;3,8021)l, FEV1/FVC was 99(92-100;97,73)%, PEF was 
472(377-698;510,15)l/m. All spirometry parameters statistically significantly changed (FEV1 
Z=-5,015; p<0,001, FVC Z=-5,014; p<0,001, FEV1/FVC Z=-2,719; p=0,007, PEF Z=-
3,798;p<0,001). Functional movements. During deep squat test, 9,1% of respondents feel pain, 
9,1% could not complete test even with compensatory movements, 72,7% performed test with 
compensatory movements, 9,1% performed test correctly before treatment. After DNS, 63,6% 
of respondents performed test with compensatory movements, 36,4% performed test correctly. 
The quality of deep squat improved statistically significantly (p<0,001). During hurdle step test, 
54,5% of subjects performed step with compensatory movements, 45,5% performed test 
correctly before treatment. After DNS, 18,2% of subjects performed step with compensatory 
movements, 81,8% performed test correctly. The quality of hurdle step statistically significantly 
improved (p<0,001). During in-line lunge test, 9,1% of subjects could not complete test, 72,7% 
performed test with compensatory movements, 18,2% performed test correctly before treatment. 
After DNS, 39,4% of subjects performed test with compensatory movements, 60,6% performed 
test correctly. The quality of in-line lunge improved statistically significantly (p<0,001). 
Conclusions. The study showed, that breathing exercises and functional positions applied during 
dynamic neuromuscular stabilization increase the middle and lower chest excursion, stabilize the 
upper chest excursion, in this way changing breathing pattern to diaphragmatic, improve function 
of respiratory system and quality of functional movements for individuals with chronic 
nonspecific low back pain. 
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Introduction. In Europe 52.2% men and 49.9% women are working sedentary work (1). Work 
in non-optimal ergonomic workstations might negatively influence body posture, also induce 
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pain or discomfort. But workers who use adjustable height tables during work tend to do more 
breaks, change their body position and it can help reduce pain, discomfort and might help 
improve their posture (2). Physical exercise program performed during work also could have 
positive effect on posture and quality of life (3). This study aims to evaluate exercise program’s 
effect on neck and shoulder functional indicators in young adults working in different ergonomic 
positions. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Sciences Bioethics Center. All participants signed informed consent forms. Participants 
(n=36, age range 21-35 years) were office workers from various companies, who work either 
sitting (I group; n=19) or standing with adjustable height table (II group; n=16). 11 women and 
8 men were in I group and 10 women and 6 men in II group. In the I group most people worked 
for 2-4 years (42.1%; n=8) and 5-6 years (36.8%; n=7) while in the II group most people worked 
for 2-4 years (62.5%; n=10). The participants were evaluated twice: before exercise program and 
after. Both groups performed a series of stretching and strengthening exercises for 8 weeks 
(every day during lunch break for 15 min). Participants’ endurance of deep neck flexors was 
assessed by performing deep neck flexor endurance test and posture of the head and neck region 
– using photogrammetry. Photographs were taken in the sagittal and frontal planes with a Huawei 
mat 10 pro phone which was placed on the one-meter height stand, 1.5 meters from a participant; 
reflective markers were placed on anatomical landmarks. For angular measurements 
(craniovertebral (CVA), forward shoulder (FSA), sagittal head tilt (SHA), lateral head tilt (LHA) 
angles), MB-ruler (Markus Bader- MB Software Solutions, triangular screen ruler) was used. 
Statistical data analysis was performed using IBM SPSS 22.0 Statistics software. The 
nonparametric Wilcoxon test was used to compare two dependent samples, and the 
nonparametric Mann-Whitney-Wilcoxon test was used to compare two independent samples. 
Quantitative data in the results section are presented as median (Xme), minimum value (Xmin), 
maximum value (Xmax) and arithmetic mean (m) – Xme (Xmin-Xmax; m). Differences with 
p<0.05 are considered statistically significant. 
Results. Deep neck flexors’ endurance improved in both groups after the exercise program. In 
the I group endurance increased from 23(11-36; 24.5) sec to 30(19-41; 30.1) sec (Z=- 3.588; 
p=0.001), in the II group – from 26(24-52; 33.3) sec to 38(24-55; 40.2) sec (Z=-3.112; p=0.002). 
Important to mention that the II group’s participants showed significantly better results in deep 
neck flexor endurance test after the exercise program (U=76.5; p=0.01) than participants of the 
I group. Posture of the head and neck region improved in both groups after exercise program. 
CVA increased: in the I group – from 50(42-53; 49.3) degrees to 52(43-57; 51.1) degrees (Z=-
2.527; p=0.11), in the II group – from 50(45-59; 51) degrees to 56(45-59; 54.9) degrees (Z=-
3.066; p=0.002). FSA: in the I group – from 46(36-65; 46.7) degrees to 50(43-58; 50.1) degrees, 
(Z=-2.564; p=0.01), in the II group – from 57(40-59; 48) degrees to 54(42-64; 53.5) degrees, 
(Z=-3.304; p=0.001). The norm of FHA is ≥52 degrees. In I group results were more significant 
because the angle increased and in II group decreased. SHA decreased: in the I group – from 
15(7-22; 14.7) degrees to 13(7-19; 13.4) degrees (Z=-1.735; p=0.083), in the II group – from 
17.8(7-25; 17.6) degrees to 15(10-18; 14.6) degrees (Z=-2.598; p=0.009). LHA also decreased: 
in the I group – from 2(0-5; 2.1) degrees to 1(0-2; 1.1) degrees (Z=-2.842; p=0.004), in the II 
group – from 2(1-4; 2.1) degrees to 1(1-2; 1.3) degrees (Z=-2.511; p=0.012). Comparing posture 
results after the exercise program it was observed that CVA results were better in the II group 
(U=65.5; p=0.02). There were no significant differences (p>0.05) between the I and the II groups 
comparing FSA, SHA, and LHA results after the exercise program. 
Conclusions. Stretching and strengthening exercise program is useful for office workers’ deep 
neck flexors’ endurance and head – neck region’s posture. But office workers who use adjustable 
height table during work, after exercise program may reach better results in deep neck flexors 
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endurance and head – neck region’s posture (craniovertebral angle) than workers who only work 
in a sitting position. 
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Introduction. Athletes are prone to injuries, which commonly cause meniscus damage in the 
knees (1). Following the injury, arthroscopic knee meniscus surgery is performed, followed by 
rehabilitation (2). It is possible to combine cryotherapy (Cryo) with physiotherapy (PT) to speed 
up the recovery of knee function during rehabilitation (3). An athlete's ability to recover from 
knee injury more quickly and effectively reduces the risk of developing osteoarthritis in the 
future and facilitates a quicker return to training and competition (4). Current study examines 
how different local cryotherapy protocols affect knee function after arthroscopic knee meniscus 
surgery in athletes. 
Research methods and organization. In order for the study to proceed, the Bioethics Center of 
the Lithuanian University of Health Sciences (BEC-SR(M)-172) gave approval. A consent form 
explaining the planned study was signed by all participants. A total of 29 people underwent knee 
meniscus arthroscopic surgery. The random allocation process consisted of two steps: generating 
an unpredictable random sequence, implementing the sequence in a way that conceals the 
treatments until patients have been formally assigned to their group (i.e., Cryo before or after 
PT). The Cryo before PT group consisted of 9 men and 6 women with an average age of 33.2 ± 
5.80 years, while the Cryo after PT group consisted of 9 men and 5 women with an average age 
of 29.9 ± 7.91 years. We assessed the static and dynamic balance of the participants using the 
ProKin 252 (TecnoBody, Prokin, Italy) computer equipment and leg function using the Keitel 
index. The study involved ten procedures per participant.  A Cryo session was conducted before 
each PT session in the Cryo before PT group, whereas a Cryo session was conducted after each 
PT session in the Cryo after PT group. There was no difference in the PT program between the 
two groups. All participants received the same amount of therapeutic massage, 
electrostimulation, magnetic therapy and lymphatic drainage massage procedures apart from 
Cryo and PT. Statistical analysis was performed using SPSS 27.0. Independent samples were 
compared using Mann-Whitney-Wilcoxon tests, while dependent samples were compared using 
Wilcoxon tests. Quantitative data are presented as the median (xme), minimum value (xmin.), 
maximum value (xmax.), and mean (x̄ ) - xme (xmin.- xmax.;x̄ ). Differences were considered 
statistically significant if p < 0.05. 
Results. No gender or age differences were observed between the groups. The results of static 
balance while standing on the operated leg increased both in the Cryo before PT group (Z=-
3.411, p<0.001) and in the Cryo after PT group (Z=-3.305, p<0.001). The balance results while 
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standing on both legs improved in the Cryo before PT group Z=-3.413, p<0.001, and in the Cryo 
after PT group Z=-3.297, p<0.001. The dynamic balance results had a beneficial effect in both 
groups, (Cryo before PT -  Z=-3.44, p<0.001, Cryo after PT -  Z=-3.321, p<0.001). According 
to the Keitel index, the knee joint function improved in both groups (Cryo before PT - Z=-3.474, 
p<0.001, Cryo after PT - Z=-3.312, p<0.001). Static balance on the operated leg, balance on both 
legs, dynamic balance, and Keitel index between the Cryo before PT group and the Cryo after 
PT group did not differ significantly. 
Conclusions. 1. By combining Cryo with PT, static balance can be improved on the operated 
leg. 2. By combining Cryo with PT, static balance can be enhanced while standing on both legs. 
3. Adding Cryo  to PT procedures raises dynamic balance. 4. Combining Cryo with PT 
procedures upgrades lower limb function. 5. The timing of Cryo application, either before or 
after PT, did not impact the improvement of the leg's functional indicators. 
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Introduction. Physical fitness was lower in Lithuanian children and adolescents compared with 
European values and with the results for Lithuanian school children in the previous decades (3,4). 
It is widely recognized that physical activity and physical fitness are important indicators of 
health, which shows brain health, emotional regulation, mood and etc., of children and 
adolescents (1,2). The aim of this study was to evaluate the change in the indicators of physical 
fitness of 16-17-year-old adolescents by applying for individual health programs through 
physical exercises. 
Research methods and organization. The research was approved by Lithuanian University of 
Health Sciences Bioethics Center (BEC-SR(M)-192). The study was conducted at Kaunas 
,,Aušros“ gymnasium. Before the study, received confirmation from parents, then the subjects 
were given a personal information form and a form of personal consent to participate in the study. 
In the study participated 32 subjects (mean age 17 y.o.), 14 boys whose BMI index was 
(21,9±3,4) kg/m² and 18 girls with (21,1±2,2) kg/m²  BMI index. The inclusion criteria required 
that each participant be 16-17 years old, belonged to the main group of physical education, i.e. 
students who are completely healthy or have minor health problems, whose health was assessed 
and the physical education group was determined by a family physician, also adolescents with 
low physical activity level, and not attending sports training.  Participants were examined twice 
– the first time before creating individual health programs with physical exercises, and the second 
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time after 3 months period (exercises were performed 2 times a week just during physical 
education lessons). At the beginning of the study, subjects were given a questionnaire, to 
determine their physical activity. Then anthropometric data of body height and weight are 
measured to calculate body mass index (BMI). The following indicators of physical capacity 
were assessed: the balance was evaluated by Flamingo test, agility by 5x10 shuttle run, and the 
flexibility - sit and reach test. According of the results, individual exercise programs were created 
taking into account weak components. Statistical analysis was performed with IBM SPSS 
Statistics 27 and Microsoft Excel software. Non-parametric Wilcoxon (Z) criterion was used for 
dependent samples. Quantitative data were presented as median (minimum value, maximum 
value, and mean). Data is considered statistically significant at p <0.05. 
Results. According to global recommendations on physical activity for health, normal physical 
activity for 16-17 y.o. youth is 60 min per day (6). After the questionnaire it was found, that 
majority of the subjects have low physical activity level, because 81,3% of all subjects do not 
reach recommendations. Flamingo results for boys before the creation of individual health 
programs with physical exercises were 8.6 (2;15;8.5) times/min. After 3 months - 7.9 (3;13;8) 
times/min., results are significantly different (Z=-2.335; p=0.006). Flamingo test results of the 
girls were 9.4 (6;14;10) times/min before the study, and after 3 months was 9.1(5;19;9) 
times/min., results did not differ significantly (Z=-2.158; p=0.166). The agility of the boys was 
assessed in the 5x10 shuttle run test. Before creating individual health programs with physical 
exercises, the results of the boys were 17.2 (15.6; 18.8; 17.4) seconds and after 3 months were 
16.9 (15.8; 19; 16.9) seconds, results are significantly different (Z= -1.83; p= 0.04). For girls 
before the program application the result was 20 (18.3; 22; 19.8) seconds and after 3 months was 
19.7 (18.1; 21.3; 19.6) seconds, results are significantly different (Z= -2.821; p= 0.001). Sit and 
reach test results of the boys before the program application were 18.5 (18.1; 21.3; 19.6) 
centimeters and after 3 months the results were 20.6 (10; 36; 19) centimeters, results were 
significantly different (Z= -2.992; p=0.0001). Sit and reach test results for girls before program 
application were 28,8(5;40;29) centimeters and after 3 months the results were 31.6 (10; 45; 32) 
centimeters. The results are significantly different (Z= -3.772; p=0.0001). During the first testing, 
it became clear that the assessment of the tested physical characteristics was weak in both the 
boys and girls groups. After the exercise program, test scores improved to good or satisfactory 
(5). 
Conclusions. After three months of application of individual health programs through physical 
exercises, the agility and flexibility indicators of both boys and girls aged 16-17 years improved. 
Meanwhile, the balance improved only in the group of boys. 
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Introduction. In the initial signs, the upper cross syndrome occurs without symptoms, so there 
are often hidden pathologies [1]. In many scientific articles, it is possible to observe the 
examination and correction of upper cruciate syndrome when the first symptoms are felt, so it is 
important to assess the posture of young people as early as possible, when symptoms have not 
yet appeared [2]. This thesis topic is relevant because in modern society, people who sit a lot, 
work on computers or use mobile phones notice their posture problems too late [3]. Aim: to 
assess relationships between mobility of the chest and neurodynamic of upper limb with head 
and neck functional movements in young people. 
Research methods and organization. The approval for study was given by the Bioethics Center 
of LUHS (No. BEC-SR(M)-128). The study was conducted from October 2022 to December 
2023. Inclusion criteria: 18-24 years old persons, who spend most of the day at the computer (at 
least 6-8 hours), asymptomatic cruciate syndrome was determined after posture assessment, 
written consent to participate in the study, tested male and female. Before the study, all 
participants are informed about the study procedure and signed the consent to participate in the 
study. Methods for the selection of research subjects: posture assessment (W.W.K. Hoeger visual 
posture assessment model, occiput to the wall test (cm tape), measurement of the rounded 
shoulder angle (goniometry, photogrammetry)), assessment of muscle strength (assessment of 
deep neck muscle strength with the "stabilizer" device), assessment of muscle length (pectoralis 
major, latissimus dorsi muscle (cm tape)).  60 persons selected for the study, 54 young persons 
agreed to participate in the study, 22 men and 32 women. Individuals participating in the study 
tested once. Research methods: chest mobility (chest excursion (cm tape), neurodynamic tests 
(neurodynamic test of the ulnar, median and radial nerves), assessment of functional movements 
(range of motion of head and neck movements (goniometry)). Results are presented separately 
for female and male groups. Data analysis was processed by using the SPSS 27.0 statistic 
analysis program. Statistical methods: One-Sample Wilcoxon Signed Rank Test, Shapiro-Wilk 
Test, Spearman‘s correlation, Eta squared correlation. Non-parametric results were presented as 
median (xme) with minimum (xmin) and maximum (xmax) values and mean (x) - xme (xmin - 
xmax; x). The difference was considered statistically significant when p<0.05. 
Results. We found that the head and neck ROM in male and female to be statistically significant 
different from norm (p<0.001). Male: flexion - 38 (35 – 45; 38.8°), (Z=-3.832), extension – 39 
(36 – 45; 39.7°), (Z=-3.837), side bend to the left – 38 (34 – 45; 38.8°), (Z=-3.835), to the right 
– 38 (34 – 45; 38.7°), (Z=-3.833), rotation to the left – 48 (39 – 60; 49°), (Z=-3.825), to the right 
– 48 (39 – 60; 49.2°), (Z=-3.825). Female: flexion – 40 (35 – 45; 39.8°), (Z=-4.719), extension 
– 41 (37 – 46; 41.4°), (Z=-4.688), side bend to the left – 40 (37 – 45; 40.3°), (Z=-4.741), to the 
right – 40 (37 – 45; 40.4°), (Z=-4.758), rotation to the left – 55 (45 – 62; 53°), (Z=-4.761), to the 
right – 54 (45 – 62; 53.1°), (Z=-4.751). Assessment of the chest excursion male upper part, and 
female upper and lower part statistically significant different from norm (p<0.001). Male: upper 
part - 3.5 (2 - 5.5; 3.6) cm. (Z=-3.675), lower part - 4 (2 – 6.5; 4.1) cm. (Z=0.243; p=0.808). 
Female: upper part - 3 (2 - 5; 3.3) cm. (Z=-4.723), lower part - 3.8 (2 - 5.5; 3.8) cm. (Z=-4.298). 
The majority of female had normal neurodynamic responses – median: left side - n=18 (56%), 
right side - n=16 (50%), radial: left side - n=19 (59%), right side - n=16 (50%), ulnar: left side - 
n=18 (56%), right side - n=19 (59%). Male normal neurodynamic responses - median: left side 
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- n=13 (59%), right side - n=12 (55%), ulnar: left side - n=8 (36%), right side - n=14 (64%), 
radial: left side - n=10 (46%), right side - n=13 (59%). Eta square showed male and female weak 
correlations between neurodynamic test and chest excursion upper and lower part. 
Neurodynamic tests with ROM of head and neck movements in male showed weak, moderate, 
and strong relationships, female – weak relationships. In male, a statistically significant direct, 
moderate correlation was found between chest excursion lower part and head ROM rotation to 
the left (r=0.476; p=0.025) and to the right (r=0.468; p= 0.028). 
Conclusions. Was found decreased chest mobility and head and neck ROM in male and female. 
Neurodynamic tests results showed the majority of female had normal responses and male 
median nerve. Assessment of nerves mobility male and female is related weakly relationship 
with chest mobility. Male nerves mobility is related of the head and neck ROM is weak, moderate 
and strong relations, and female weak relations. Chest excursion of lower part moderate 
correlation with head ROM rotation to the left and right. 
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Introduction. Depression is a common and worldwide disease, that affects approximately 280 
million of people (1) which is seen as persistent feelings of sadness and a loss of interest of the 
environment (2). Multisensory rooms can be used as an additional treatment for depression in 
occupational therapy practice (3, 4). These rooms not only improves quality of life, helps to 
relax, but also reduce a negative or antisocial behavior, increasing interest of the outside world, 
improves personal hygiene habits, mood and an involvement in activities (5). The aim of this 
research is to evaluate the impact of different occupational therapy methods on the engagement, 
motivation and social skills in individuals with depression. 
Research methods and organization. The Lithuanian University of Health Sciences Bioethics 
Center (BEC-SR (M)-115) approved the study. The was study performed in the period of 
13/03/2022-15/12/2022 in a Šiauliai city. A quantitative study was carried out. During the study, 
the subjects had to fill out the Multidimensional Health Locus of Control (MHLC) Scale for 
motivation assessment. While observing the subjects, the researcher completed the Volitional 
Questionnaire, which assesses engagement in meaningful activities, and a questionnaire on social 
and group skills. Subjects of the study selected to the following criteria: persons with a 
depression; over 18 years of age; signed the consent form. 60 subjects totally participated in the 
study. Study participants were divided into 2 groups: Study I and Study II. The participants of 
Study I took a part in regular occupational therapy classes, 5 times a week. Participants of Study 
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II took a part in regular occupational therapy classes 2 times a week and in occupational therapy 
classes in a multisensory room 3 times a week. Participants from the both groups participated in 
a 15 occupational therapy sessions. The duration of all classes was from 30 to 45 minutes long. 
Subjects were evaluated before and after the study. Statistical analysis was performed using the 
“IBM SPSS Statistics 27” software package. The nonparametric Wilcoxon criteria was applied 
for the two dependent samples because the data did not meet the assumption of normality test. 
Quantitative data of tests results was described by median (Mdn), quartile width (IQR), mean 
(m). The difference was considered statistically significant when p<0.05. 
Results. Before occupational therapy Study I an internal motivation scores was 22.5 (7; 22.8) 
and Study II 22.5 (7; 22.3). After the occupational therapy scores increased in Study I 27 (3.75; 
26.4; Z=-4.503; T=400; p<0.001) and Study II 27 (4.75; 26.3; Z=-3.607; T=361; p<0.001). 
Before the occupational therapy Study I external motivation scores was 30.5 (3.25; 29.7) and 
Study II 28 (4.25; 28.4). After occupational therapy scores increased in Study I 31 (3; 30.3; Z=-
1.186; T=190.5 p=0.244) and Study II 29 (3; 29.4; Z=-2.696; T=226; p=0.05). Before 
occupational therapy Study I chance assessment scores were 23.5 (11; 22.6) and Study II 22 
(8.25; 22.2). After occupational therapy scores increased in Study I 18 (10; 18.3; Z= -4.499; 
T=10; p<0.001) and Study II 21.5 (7.25; 19.9; Z= -2.505; T=102; p=0.05). Before occupational 
therapy Study I engaging in meaningful activities scores was 33 (4.5; 33.1) and Study II 32 (7; 
33.2). After occupational therapy scores increased in Study I 48.5 (9.75; 50.4; Z=-4.78; T=465; 
p<0.001) and Study II 48 (8; 50.8; Z=-4.79; T=465; p<0.001). ). Before occupational therapy 
Study I social and group skills scores was 34 (5; 34.7) and Study II 34.5 (2.25; 35). After 
occupational therapy scores increased in Study I 30 (4; 30; Z=-4.816; T=0; p<0.001) and Study 
II 31 (2.5; 30.5; Z=-4.82; T=0; p<0.001). 
Conclusions. 1. Individuals with a depression experience a decrease in motivation, social skills, 
and an engagement in a meaningful activities. 2. It was found that after using the regular 
occupational therapy and occupational therapy in the multisensory room a positive impact on the 
engagement, motivation and social skills were observed, although no statistically significant 
differences were observed in Study I group in the external motivation assessment. 
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Introduction. Patellofemoral pain is a disorder of the patellofemoral joint whose main 
characteristics are peripatellar, anterior, and even retropatellar pain. [1]. Women have a 
significantly higher risk of patellofemoral pain syndrome than men. Pain can be caused by 
different factors such as deficits of quadriceps femoris, hip external rotator muscle strength, 
increased Q-angle [2]. The abnormal foot arch can cause changes of the function in the knee 
joint. And it can be possibility that specific changes in the patellofemoral joint movement 
mechanism are also related [3]. The aim of the study was to evaluate the effectiveness of different 
physiotherapy programs for women with patellofemoral pain during the second phase of 
rehabilitation. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Sciences Bioethics Center (BEC-SR(M)-193). The research was conducted from 
September 2022 to January 2023 at the rehabilitation center “Pagrindinis ortopedijos servisas”. 
The study included 20 women 48 (37; 65) years old, who had complained of knee pain for more 
than 3 months, scored more than 3 points on the pain scale, and experienced patellofemoral pain 
when squatting, climbing stairs, kneeling. Data on the subjects' physical activity or co-
morbidities before rehabilitations are unknown. All patients were randomly divided into two 
groups. All patients had physical therapy for 14 days in a row for 30 min. The first group received 
an exercise that included hip external rotators and femoral quadriceps strengthening exercises 
and also foot strengthening exercises. The second group just received an exercise that included 
hip external rotators and femoral quadriceps strengthening. In both groups, in combination with 
physical therapy, patients received TENS every day for 10 min and magnetic field therapy every 
day for 15 min. Patients were evaluated on the first and last day of rehabilitation. Methods used 
in the study: Visual Analog Pain scale (0-10 points) and Kujala patellofemoral score (maximum 
score - 100 points) measuring subjective knee symptoms and functional limitations; muscle 
strength measured by Oxford scale. Statistical analysis was performed using the IBM SPSS 
Statistics 27 software package. Data is presented as median, minimum and maximum value – 
Xme (Xmin; Xmax). Due to the small study size, nonparametric statistics were used. The 
Wilcoxon criterion (Z) was used for two dependent samples. The Man-Whitney Wilcoxon 
criterion (U) was used for the independent samples. Data was considered statistically significant 
at p<0.05. 
Results. After the physical therapy program, there was a significant pain improvement in the 
first group – 5.5 (4; 6) points at baseline and 3 (2; 3.25) points after 14 days (Z=-2.827; p=0.002) 
and a significant pain improvement in the second group – 5.5 (4.75; 6) points at baseline and 4 
(3; 4.25) points after 14 days (Z=-2.701; p=0.004). However, there was no significant difference 
between the groups after the study (U=26; p=0.075). After the physical therapy the subjective 
knee symptoms and functional limitations of knee in the first group significantly decreased from 
47.5 (41.5; 57.3) points at baseline and 63.5 (57.75; 67.5) points after physical therapy (Z =-
2.803; p=0.02). No significant difference of anterior knee pain score was found in the second 
group (Z =-1.841; p=0.072). There was no significant difference between the groups after the 
study (U=37.5; p=0.36). After physical therapy the strength of hip external rotators increased in 
the first group – muscle strength was 4 (3; 4) points at baseline and 5 (4; 5) points after 14 days 
(Z=-3.051; p=0.002) and in the second group – muscle strength was 4 (3; 4.25) points at baseline 
and 5 (4; 5) points after 14 days (Z=-2.828; p=0.008). However, there was no significant 



20 
 

difference of hip external rotators strength between the groups after the study (U=50; p=1.000). 
After the physical therapy program the foot plantar flexor strength increased significantly in the 
first group – 4 (4; 5) points at baseline and 5 (5; 5) points after 14 days (Z=-2.646; p=0.016) and 
remained the same in the second group (Z=-1.414; p=0.5). However, there was no significant 
difference of plantar flexor strength of the foot between the groups after the intervention (U=35; 
p=0.211). 
Conclusions. After physical therapy the knee pain decreased, and the strength of the hip rotators 
increased in both groups. Subjective knee symptoms and functional limitations were 
significantly decreased and plantar flexor strength of the foot was improved in the first group. 
However, additional foot strengthening exercises did not significantly improve intensity of 
anterior knee pain, subjective knee symptoms and functional limitations, hip external rotator 
strength or foot plantar flexor strength. 
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Introduction. Early childhood is a critical period for motor development in children [1]. 
Youngsters should engage in physical exercise that improves all their motor skills along with 
their physical performance. One of such activities is the Japanese martial art of karate. Training 
in martial arts can result in gains in power, stability, flexibility, and agility [2]. Although several 
emotions, such as anxiety, anger, satisfaction, and pride, can be felt while participating in any 
sport, one of the most common states encountered in competitive sports is anger, which is 
typically elicited by stress during tournaments [3]. In this study, we will try to assess physical 
fitness features and anger control of young karate athletes. 
Research methods and organization. The research was approved by the Bioethics Center of 
Lithuanian University of Health Science. Participants: 30 adolescents attending traditional 
karate. They had to meet several inclusion criteria: age between 11 and 16 years; male; attending 
traditional karate for at least one year, no less than twice a week for 60 minutes; not attending 
any other sports classes or training sessions; not having suffered any injuries in the last six 
months (such as muscle and ligament tears, bone fractures, etc.), and not having been diagnosed 
with a certain medical condition (systemic lupus erythematosus, juvenile idiopathic arthritis, 
myasthenia gravis, etc.) that could affect the results. The participants were grouped according to 
their experience level (karate kyu belts) – the beginners group (n=14, age range 11-13 years) – 
white, yellow, orange belts, and the advanced group (n=16, age range 12-16 years) – green, blue 
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and brown belts. The content of karate session was the same in both groups except for karate 
technique learning part which was different according to experience level of participants. Age 
was statistically different between both groups (U=9; p<0.001). All participants filled the 
questionnaire survey. Participants’ anger control was assessed with Anger expression scale for 
children (the greater score indicated better anger control). Balance was assessed with Flamingo 
test; flexibility – with Sit-And-Reach test; endurance – with Shuttle run test sand explosive 
muscle strength – with performance test. Data statistical analysis was performed using IBM 
SPSS 27.0 Statistics. Non-parametric Mann Whitney criterion was used to compare the two 
independent samples. Data are presented as median (minimum value - maximum value; mean). 
Differences with p<0.05 were considered statistically significant. 
Results. Beginners’ balance result was 7.5 (5-9; 7.6) times and in the advanced group balance 
was 5.5 (3-8; 5.4) times. Between the groups, the balance was statistically significantly different 
(U=32.5; p<0.001), it was better in the advanced group. There were no adolescents in either 
group with very good balance. Only 7.1% of participants in the beginner group and 18.8% in the 
advanced group had good balance. Beginners’ flexibility was 23.25 (20.8-28.20; 23.5) cm and 
in the advanced group flexibility was 31.8 (25.3-35.5; 31) cm. Between the two groups, the 
flexibility was statistically significantly different (U=4; p<0.001). It was better in the advanced 
group. There were no adolescents in either group with very good flexibility. In the beginners 
group, only 7.1% of adolescents had good flexibility, in the advanced group – only 6.3% 
participants. Endurance results were: 7.5 (6-9; 7.4) times in the beginners’ group and 9 (7-10; 
8.8) times in the advanced group. Between the groups, endurance was statistically significantly 
different (U=35; p<0.001). Endurance was better in the advanced group. But there were no 
adolescents in either group with very good endurance. 14.2% of participants in the beginner 
group and 68.8% in the advanced group had good endurance. Beginners’ explosive strength 
result was 183.8 (172.2-208.4; 187.6) cm, while in the advanced group - 248.7 (200.3-264.7; 
243.6) cm. Between the groups, explosive strength was statistically significantly different (U=4; 
p<0.001). It was better in the advanced group. There were no adolescents in either group with 
very good explosive strength. In the beginners’ group, 50% of adolescents had sufficient 
explosive strength and in the advanced group, 50% adolescents had good explosive strength. 
Beginners’ anger control result was 16.5 (13-21; 16.8) points, while in the advanced group – 
17.5 (13-22; 17.6) points. Between the groups, anger control was not statistically significantly 
different (U=93.5; p=0.439). 
Conclusions. Adolescents who are more advanced in karate have better balance, flexibility, 
endurance, and explosive strength. Although balance and flexibility results were quite low both 
in beginners and advanced group. There was no difference of anger control results between 
beginners and advanced groups. 
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Introduction. Ischemic stroke (IS) is the most common type of stroke. It is described as acute 
episode of focal dysfunction of the brain lasting longer than 24h, or of any duration if imaging 
or autopsy show focal infarction relevant to the symptoms(1). Focal neurological symptoms seen 
after IS most commonly lead to motor and cognitive impairment(2,3). Functional magnetic 
stimulation (FMS) is a novel, painless and noninvasive approach to activate proprioceptive 
afferents with little activation of cutaneous receptors(4). The aim of this research was to evaluate 
the effects of FMS and physiotherapy (PT) on lower extremity muscle strength, stance, and gait 
indicators for patients after acute IS. 
Research methods and organization. The research was carried out at the Hospital of Lithuanian 
University of Health Sciences, Neurorehabilitation section, and was approved by LSMU 
Bioethics Center Nr. BEC-SR(M)-127. The study involved 17 subjects aged 45-69, including 7 
women and 10 men, following IS, who were able to follow the therapist’s instructions, able to 
walk 10 meters without the use of walking aids and have signed the consent form. Patients who 
had implanted pacemakers, metal implants were excluded from the study. Muscle strength was 
measured using Lafayette Manual Muscle Tester device for the paretic lower extremity knee 
extension, plantar flexion and dorsal flexion muscles, stance and gait indicators were measured 
using “Zebris” plantar pressure distribution measurement system. Stance indicator was the 95% 
confidence ellipse area, and gait indicators were gait velocity and double stance phase. Study 
subjects were randomly divided into two groups: the I group (n=9), in which subjects underwent 
PT based on task-oriented approach and visual feedback, and the II group (n=8), in which 
subjects underwent FMS before the PT. All subjects had 20 individual PT sessions, 10 times a 
week, twice a day for 30 min (I group) or 15 and 30min (II group). The II group subjects 
underwent 5min of FMS applied on the paretic lower extremity quadriceps, tibialis anterior and 
gastrocnemius muscles each (in total 15min) followed by 15min of PT session and another 30min 
of PT afterwards. The intensity of the magnetic field during FMS was 60-70% of the maximal 
stimulator output, regulated to cause visible muscle contraction. Statistical analysis was 
performed using SPSS 29 version. The Mann-Whitney test was used to compare two independent 
samples. The Wilcoxon criterion was used to compare the two dependent samples. Quantitative 
data were presented as median (Xme), the minimum value (Xmin), the maximum value (Xmax) 
and the mean (m)–Xme(Xmin-Xmax;m). The significance level was set to 0.05. 
Results. A significant increase in muscle strength was observed on the paretic sides of the I 
group before and after intervention: knee extension (Z=-2.666; p=0.008), plantar flexion (Z=-
2.668; p=0.008), and dorsal flexion (Z=-2.429; p=0.015). A similar pattern was observed in the 
II group when it came to muscle strength: knee extension (Z=-2.527; p=0.012), plantar flexion 
(Z=-2.524; p=0.012) and dorsal flexion (Z=-2.524; p=0.012). A significant improvement in 95% 
confidence ellipse area before and after intervention was observed on the I group (Z=-2.192; 
p=0.028) in the same way as in the II group (Z=-2.521; p=0.012). The results of gait indicators 
before and after intervention improved statistically significantly for the I group gait velocity (Z=-
2.668; p=0.008), and double stance phase (Z=-2.668; p=0.008). Similar results were observed on 
the II group gait velocity (Z=-2.366; p=0.018), and double stance phase (Z=-2.380; p=0.017). 
Paretic sides lower extremity muscle strength results between I and II group after intervention 



23 
 

showed no significant difference on knee extension (Z=-0.916; p=0.36), and dorsal flexion (Z=-
1.108; p=0.277). Significantly higher paretic sides lower extremity muscle strength results 
between I and II group after intervention were observed in the I group plantar flexion (Z=-2.026; 
p=0.046). The results of 95% confidence ellipse area between I and II groups after intervention 
showed significantly more improved results in the II group (Z=-2.021; p=0.046). The results of 
gait indicators between I and II groups after intervention showed no significant difference on 
gait velocity (Z=-1.155; p=0.277), and double stance phase (Z=-1.251; p=0.236). 
Conclusions. FMS and PT had significant positive effects on lower extremity muscle strength, 
stance, and gait indicators for patients after acute IS. Assessing lower extremity muscle strength, 
stance, and gait indicators, significantly more improved plantar flexion strength was observed in 
the group which received PT without the FMS, while the 95% confidence ellipse area improved 
significantly more in the group which received FMS before the PT. 
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Introduction. Badminton is an intense activity that requires special physical preparation, skills, 
and game tactics [1]. Badminton players must maintain a high level of dynamic balance to react 
to the fast paced game. Compatibility between balance and movement is essential for accurate 
actions and injury prevention [2]. Previous research exemplifies that physiological fatigue may 
affect dynamic balance and relate to injuries [3], but there is no data on how badminton training 
affects dynamic balance. The purpose of the study is to investigate the change of dynamic 
stability of badminton players during recovery after physical exertion. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Sciences Bioethics Center (Nr BEC-SR(M)-134). The study was conducted from May 
2021 to December 2022 at CAPITAL BADMINTON CLUB and all participants signed informed 
consent forms. The research included 22 subjects. The average participant’s age was 24.8 ± 4.7 
years, with 10.3 ± 3.4 years of playing experience. The study included ten females and twelve 
males. Inclusion criteria were age (20-35 years) and playing time (at least 5 hours per week). 
Dynamic balance was measured with the Y balance test. All subjects had 45 minutes of 
badminton-specific workout maintaining the target training pulse at 70-80% of the maximum 
heart rate. Training consisted of multi-shuttle feeding where players performed footwork and 
shuttle-hitting technique exercises (it was done in the front, middle, and back of the badminton 
court). All the players were tested 3 times: before physical activity, right after physical activity, 
and one day after the second test. Statistical analysis was performed by IBM SPSS Statistics 27 
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and Microsoft Excel software. Data is presented as median, minimum value, maximum value, 
and mean. Non-parametric two-dependent samples were compared with the nonparametric 
Wilcoxon test. The difference was considered to be statistically significant when p<0.05. 
Results. After physical exertion Y balance test composite score (YBTCS) of the right arm 
statistically significantly decreased from 88.95 (80.23–134.72; 94.78) % to 80.81 (76.44–117.98; 
87.27) % (Z=32, p=0.002) and one day after rest statistically significantly increased to 90.41 
(83.77–134.24; 95.07) % (Z=220, p=0.002). The value of YBTCS in the left arm before training 
was 94.33 (84.63–132.87; 98.25) %, statistically significantly decreased to 88.82 (72.64–113.27; 
91.16) % after training (Z=11, p<0.001) and one day after the second testing statistically 
significantly increased to 95.73 (87.49-113.27; 91.16) % (Z=225, p=0.001). After physical 
exertion, the value of YBTCS of the right leg statistically significantly decreased, from 90.84 
(81.94–106.87; 92.56) % to 87.29 (71.32–101.38; 86.18) % (Z=1, p<0.001) and one day after 
rest statistically significantly increased to 91.19 (83.68–104.78; 92.39) % (Z=251, p<0.001). The 
value of YBTCS in the left leg before training was 90.36 (78.72–102.2; 91.37) %, statistically 
significantly decreased to 87.15 (74.82–98.36; 86.85) % after training (Z=8, p<0.001) and one 
day after the second testing statistically significantly increased to 92.35 (81.31–109.71; 93.86) 
% (Z=237, p<0.001). 
Conclusions. The results obtained in the study show that the dynamic stability of badminton 
players decreased after a 45 minutes badminton–specific workout. It is important to pay attention 
when planning training loads, for a decrease in the Y balance test values associates with a greater 
risk of injuries. 
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Introduction. It is well-documented that most soccer players have a dominant leg is a factor 
causing asymmetry in the muscle strength of the lower extremities (1). Soccer players are more 
likely to sustain injuries to the dominant limb. Strength asymmetries have been implicated with 
injuries to the lower limbs as muscle strength is crucial for performance and injury prevention 
(2). In soccer asymmetric loading causes side-to-side disbalance that may greatly enhance 
susceptibility to back pain (3). Research aim: to evaluate the relationships between dominant and 
non-dominant side muscle asymmetry and injury risk in soccer players with and without lower 
back pain. 
Research methods and organization. The study was approved by the Bioethics Center of the 
Lithuanian University of Health Sciences (No. BEC-SR(M)-123). All participants signed 
consent forms. The study involved 23 men professionally playing football, 7 with lower back 
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pain and 16 without, aged 21 to 28 years. Participants were recruited from the football team 
"Dainava” and took part in the study during the period of 01/09/2022 to 01/02/2023. Those who 
felt lower back pain was 25.29±1.8 years, the football players who did not feel pain were 
23.00±1.2 years old on average. The research participants with back pain had 17.00±2.5 years of 
sports experience. The height of football players in the groups was 186cm (175-198) and 
182,5cm (170-190), weight was 83kg (75-85) and 79,5kg (73-87). The right leg was mostly 
dominant for football players. Research methods: Questionnaire survey; Experiencing chronic 
lower back pain until 4-5 points by using Visual Analog Scale (VAS); Muscle strength of the 
lower extremities was assessed with a hand-held dynamometer; FMS testing was used to evaluate 
functional movements. Data were analyzed using the program SPSS 24.0. The quantitative 
results are presented as median (min-max; mean). Differences and correlations were considered 
statistically significant at p<0.05. The study used statistical methods, such as: 1. Mann-Whitney 
U test to compare two independent samples. 2. Spearman’s correlation coefficient was applied 
to search for correlations. 
Results. During the research, a comparison of the strength of the dominant leg muscles was made 
between football players who felt pain in the lower back and those who did not feel pain. The 
obtained results showed that those experiencing pain in the lower back had a statistically 
significantly lower strength in foot extension (15.1±3.8 kg/s), knee extension (61.4±9.0 kg/s), 
knee flexion (39, 6±4.7 kg/s), in the hip abductor (25.4±1.9 kg/s) and hip extensor muscle groups 
(38.1±3.1 kg/s) of the dominant leg, compared to the leg muscles of athletes without back pain 
strength (p<0.05). It was found that those experiencing pain in the lower back had a statistically 
significantly lower strength in the knee extensor (56.7±7.6 kg/s), knee flexor (36.5±4.3 kg/s) and 
hip extensor muscle groups of the non-dominant leg ( 34.9±3.8 kg/s) compared to leg muscle 
strength of athletes without back pain (p<0.05). The injury risk of study participants was 
analyzed by assessing functional movements (FMS). FMS results showed that football players 
with lower back pain have a significantly higher risk of injuries (16.0±1.2 points), compared to 
athletes who do not experience back pain (19.6±1.4 points) (p<0, 05). The relationship between 
leg muscle strength and FMS results was evaluated using the correlation analysis method. The 
obtained statistically significant negative correlation coefficients of medium strength showed 
that football players with lower back pain have a higher risk of injuries, with a higher strength 
of the hip extensors of the dominant leg (r=-0.437, p=0.009), the foot flexors of the dominant 
(r=-0,561, p=0,001) and non-dominant (r =-0,468, p=0,001) legs and also knee flexors of the 
non-dominant leg (r=-0,435, p=0,009). It was found that football players without back pain 
which have a higher strength of the hip extensor muscles of the dominant leg (r=-0.581,  p=0.001) 
have a higher risk of injuries. 
Conclusions. The study found that soccer players with lower back pain had a lower strength in 
foot and knee extension, knee flexion, hip abductor and hip extensor muscle groups. The 
significant correlation coefficients showed that soccer players with lower back pain have a higher 
risk of injuries. 
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Introduction. Sedentary lifestyle is one of the main causes of poor posture and muscle 
imbalances in modern society. The posterior thigh muscles tend to be tight and not flexible 
enough [1]. The most commonly used techniques to improve the flexibility of the hamstrings are 
PNF, passive/active stretching [2]. Muscle activation exercises can also be applied to the 
antagonists of hamstring muscles – quadriceps and anterior calf muscles [3]. This causes 
reciprocal inhibition of these muscles, which is an effective method in physiotherapy [4, 5]. 
Therefore, our aim of the study is to evaluate the changes in lower extremity functional 
movements and muscle length and relations after antagonist muscle activation program in 
physically inactive young adults. 
Research methods and organization. The approval for study was given by the Bioethics Center 
of LUHS (No. BEC-SR(M)-119). The study was conducted from 2022 November to 2023 
January at Physiotherapy study center of Lithuanian University of Health Sciences. Participants 
are 20-23 years old 42 students who do not engage in active physical activity, for whom the 
Lasegue test has been objectively confirmed, symptoms appear after performing no more than 
50 degrees of thigh flexion (shortened posterior thigh muscles). Antagonist muscle activation 
program was conducted 3 times a week with sessions lasting 30 minutes, for the period of 4 
weeks. Before and after the antagonist muscle activation program, an examination was carried 
out using the following methods: range of motion assessment of the lower limbs (goniometry), 
assessment of the posterior thigh muscles length (neurodynamic test of the sciatic nerve - 
Lasegue or straight leg raise test, sit and reach test, standing forward bend, 90-90 test), 
assessment of the lumbar spine mobility (modified-modified Schober test), assessment of 
functional movements of the lower limbs (FMS). Data analysis was processed by using the SPSS 
27.0 statistical analysis program. Statistical methods: the non-parametric Wilcoxon test was used 
to compare two dependent samples. Spearman's correlation was used to assess the dependence 
of two numerical variables. Quantitative non-parametric results were presented as median (xme), 
with minimum (xmin) and maximum (xmax) values and mean (x) - xme (xmin - xmax; x ). The 
difference was considered statistically significant when p<0,05. 
Results. We found that the right (Z=-5,275) and left (Z=-5,533) side of hip, right (Z=-5,482) and 
left (Z=-5,554) side of knee, right (Z=-5,567) and left (Z=-5,547) side of ankle flexion ROM 
improved statistically significant after antagonist muscle activation (p<0,001). Right (Z=-5,455) 
and left (Z=-5,497) side of hip, right (Z=-5,789) and left (Z=-5,749) side of ankle extension ROM 
improved statistically significant after exercises, only right (Z=-5,829) and left (Z=-5,804) side 
of knee extension ROM decreased (p<0,001). There was a significant difference in sciatic nerve 
mobility right (Z=-5,292) and left (Z=-5,196) side, forward bend (Z=-5,649) and 90-90 test right 
(Z=-5,847) and left (Z=-5,867) side, also lumbar mobility (Z=-5,708) and functional movements 
(Z=-5,889) post-test at p<0,001. We found that women (Z=-4,320) and men (Z=-3,753) sit ant 
reach test results improved statistically significant after exercises (p<0,001). Lower limbs ROM 
and sciatic nerve mobility correlates positively weak, while a negative weak correlation was 
observed with 90-90 test results pre-test and post-test at p<0,05. Before exercises negative weak 
correlation was observed between lumbar spine mobility and right (r=-0,356, p=0,020) and left 
(r=-0,319, p=0,040) side of 90-90 test results. After exercises program negative weak correlation 
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was observed between lumbar spine mobility and right (r=-0,358, p=0,020) and left (r=-0,346, 
p=0,025) side of 90-90 test results. Before program lumbar spine mobility positively correlated 
with functional movements (r=0,327, p=0,035), while post-test weak correlation was found with 
ROM of left knee flexion (r=0,321, p=0,038). Weak positive correlation was found between 
functional movements and ROM of right hip flexion (r=0,320, p=0,039) and extension (r=0,308, 
p=0,048), also with right ankle dorsiflexion (r=0,327, p=0,035) after antagonist muscle 
activation. 
Conclusions. Study showed that hamstrings length, functional movements, lumbar spine and 
sciatic nerve mobility, ROM of lower limbs increased after antagonist activation. ROM of lower 
limbs weakly correlates with hamstring length and sciatic nerve mobility pre and post exercises, 
also weakly associate with functional movements, lumbar spine mobility after program. 
Functional movements weakly correlates with lumbar spine mobility before program, and are 
related with hamstrings length pre and post exercises. 
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Introduction. The flexion relaxation phenomenon (FRP) is characterized by the reduction of 
paraspinal muscle activity at maximal trunk flexion. Compared with healthy persons, patients 
with chronic non-specific low back pain (CNSLBP) does not demonstrate a clear pattern of FRP 
when bending (1–3). This study aims to determine whether CNSLBP patients with higher levels 
of LBP and poor subjective functional status have increased back muscle activity during maximal 
trunk flexion. 
Research methods and organization. This study was approved by Kaunas Regional 
Biomedical Research Ethics Committee. For inclusion, office workers between the ages of 18 
and 45 were required to sit at least 20 hours per week and have at least one year's experience 
with CNSLBP. There were several exclusion criteria, including specific causes of low back pain, 
history of back surgeries, severe comorbid conditions like cardiovascular diseases that prevented 
full trunk flexion, and pregnancy. All participants completed a form with the information about 
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their age, health status and work specifics. Visual Analog Scale (VAS) was used for the 
evaluation of pain intensity as well as the Spine Functional Index (SFI) was used for the 
evaluation of subjective functional status (0-100%), where the final score of 100% means no 
limitations in everyday activities. Noraxon Myotrace 400 electromyography (EMG) device and 
FIAB electrodes were used to record the data. Surface electrode pairs were applied on the 
prepared skin on both sides of the erector spinae (ES) muscles. For the normalization of EMG 
signals, maximal voluntary contraction (MVC) was recorded. The data was expressed as a 
percentage (%) of electromyographic amplitudes corresponding to maximum muscular force. 
Before measurement, the examiner briefed each participant and demonstrated full trunk flexion. 
During EMG assessment, participants were instructed to bend forward as far as possible while 
keeping the knees straight, holding the flexed position for 3 s, then returning to the upright 
standing position. Participants repeated this movement pattern three times at a pace they 
preferred. The EMG data were band-pass filtered, rectified, smoothed and normalized applying 
the mean dynamic activity method with Myomuscle software (Noraxon MR 3.6). Three phases 
of movement were analysed: 1- trunk flexion; 2- holding maximum trunk flexion position; 3- 
trunk extension. Statistical analysis was performed using IBM SPSS Statistics 29.0.0.0 statistical 
analysis software. Pearson criterion was used for the correlation analysis. A correlation 
coefficient of |r|<0.3 was considered weak, while 0.3|r|0.7 was considered moderate, and 
|r|>0.7 was considered strong. Significance level was α = 0.05. 
Results. A total of 81 CNSLBP subjects, 30 males and 51 females, participated in this study. 
Mean age (standart deviation) was 32.3(6.7) years, duration of CNSLBP was 7.3(6.7) years. We 
found a medium strength relationship between SFI (%) and electrical activity of left and right 
ES(%MVC) muscles only in FR movement holding phase (r=-0.2, p=0.004 and r=-0.28, p=0.01). 
The inverse correlations implies that lower scores in the SFI are related to higher electrical 
activity of the ES muscles. In addition, a medium strength direct relationship was found between 
right and left ES (%MVC) muscles and VAS in the holding phase of the FR movement (r = 0.32, 
p=0.01; r=2.85, p=0.01) and in the trunk extension phase only on the right side ES (%MVC) 
muscle (r = 0.24, p=0.03). 
Conclusion. Results of flexion-relaxation phenomenon analysis indicate that in chronic non-
specific low back pain patients with higher levels of low back pain and a poorer subjective 
functional status, ES muscles are more active at maximal trunk flexion. 
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Introduction. According to WHO there are up to 14 million people in the world with rheumatoid 
arthritis (RA) diagnosis. RA is an autoimmune disease in which inflammatory processes occur 
continuously in the joints (1). Signs and symptoms of RA may include joint pain, inflammation 
and swelling, joint stiffness. Fatigue is one of the most common symptoms, it can occur from 
RA activity, disturbed sleep, chronic pain and other reasons. Physical activity is an effective 
nonpharmacological treatment of fatigue and other symptoms of RA (2). The aim of this research 
is to determine fatigue changes after individualized step and exercise program for individuals 
with rheumatoid arthritis. 
Research methods and organization. The research was approved by Lithuanian University of 
Health Sciences Bioethics Center (BEC-SR (M)-124). The study was conducted from May 2022 
to January 2023 at organization “Kauno žmonių, sergančių artritu, bendrija”. It included 23 
participants (48-76 years old) with diagnosis of RA lesions located in the lower limbs, duration 
of illness median 8 years. Participants were randomized in step group (SG) n = 12, and exercise 
group (EG) n = 11. Both groups had to perform strength, range of motion and stretching exercises 
for lower limbs (about 15 minutes) 3 times a week for 6 weeks. SG additionally did individual 
daily step program (2 weeks steps average + 1000 steps every week). Methods. Outcome 
measures were assessed at baseline, and after 6 weeks, it included The Multidimensional Fatigue 
Inventory (MFI-20) to determine fatigue (general fatigue, physical fatigue, reduced activity, 
reduced motivation, and mental fatigue). Higher total score percentage correspond with more 
acute levels of fatigue, and lower levels of activity and motivation (3). Statistical analysis was 
performed using IBM SPSS Statistics 29. Wilcoxon signed-rank test was used to compare 
changes in fatigue measurements before and after intervention in both groups. Mann-Whitney U 
test was used to compare changes in fatigue between SG and EG after 6 weeks. The significance 
level was set to 0.05, MFI-20 score percentage was written as median (Xme), minimum value 
(Xmin), maximum value (Xmax) and mean (m) – Xme (Xmin-Xmax; m) in both groups. 
Results. After an individualized step and exercise program, statistically significant changes in 
fatigue were found in both groups. In SG group general fatigue decreased from 53.12 (31.25-75; 
54.16)% at baseline, to 37.5 (18.75-62.50; 42.70)% after 6 weeks (z = -2.733; p = 0.006); reduced 
activity first outcome was 50 (18.75-81.25; 52.08)%, it also decreased in the second outcome to 
37.5 (12.50-62.50; 35.93)% (z = -2.988; p = 0.003); reduced motivation decreased from 71.87 
(43.75-81.25; 64.06)% in the first outcome, to 53.12 (31.25-68.75; 53.12)% after 6 weeks (z = -
2.331; p = 0.02); mental fatigue decreased from 53.12 (25-75; 51.56)% at baseline, to 43.75 
(18.75-56.25; 40.62)% in the second outcome (z = -2.541 p = 0.011). There were no statistically 
significant changes in physical fatigue in SG group (z = -1.742; p = 0.082). In EG group physical 
fatigue decreased from 68.75 (31.25-75; 61.36)% at baseline, to 56.25 (43.75-68.75; 54.54)% 
after 6 weeks (z = -2.080; p = 0.038); reduced activity percentage decreased from 68.75 (50-75; 
65.90)% in the first outcome, to 56.25 (37.50-62.50; 52.84)% after 6 weeks (z = -2.831; p = 
0.005). After comparing general fatigue, mental fatigue and reduced motivation results in EG no 
significant differences were found: general fatigue (z = -1.643; p = 0.100); mental fatigue (z = -
1.941; p = 0.052); reduced motivation (z = -1.628; p = 0.103). 
After comparing fatigue between groups in the second outcome, statistically significant 
differences were found between general fatigue, which was 37.5 (18.75-62.50; 42.70)% in SG, 
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and 56.25 (43.75-62.50; 53.97)% in EG (U = 29; p = 0.020) and reduced activity, which was 
37.5 (12.50-62.50; 35.93)% in SG, and 56.25 (37.50-62.50; 52.84)% in EG (U = 16; p = 0.002). 
No significant changes were found in physical fatigue, mental fatigue and decreased motivation 
results between groups: physical fatigue (U = 35; p = 0.059); mental fatigue (U = 53; p = 0.449); 
decreased motivation (U = 60.50; p = 0.740). 
Conclusions. An individualized step program and exercise for lower limbs improved activity 
and motivation, also reduced general and mental fatigue in individuals with rheumatoid arthritis. 
Exercise for lower limbs improved physical fatigue and activity in people with rheumatoid 
arthritis. General fatigue decreased more effectively after individualized step program and 
exercise for lower limbs, this program also improved activity more than just exercise for lower 
limbs in individuals with rheumatoid arthritis 
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Introduction. The incidence of anterior cruciate ligament (ACL) injuries among sports-playing 
youth athletes has been steadily increasing, particularly among female athletes, and was most 
recently estimated at over 400 tears per 100,000 person-years in adolescents (1). Unfortunately, 
adolescents experience complex knee injuries (ACL tear with meniscus tears/anterolateral 
ligament tear/cartilage damage) more often comparing with adults and it seems that teenagers 
have higher rate of ACL graft re-rupture due to of poor healing of ACL graft (2). The aim of the 
research was to evaluate maturation of ACL transplant among adolescents in the period of 3 and 
6 months after ACL reconstruction surgery. 
Research methods and organization. The research was conducted at Hospital of Lithuanian 
University of Health Sciences, Kaunas Clinics from July 2020 to February 2023. Research was 
approved by Kaunas Regional Biomedical Research Ethics Committee (No. BE-2-103). This 
study included 68 (31 women and 37 men) physically active subjects 3 and 6 months after ACL 
reconstruction (ACLR). ACLR surgery was done by one surgeon and parents of all subjects had 
given written consent to allow their children to participate in this study. The exclusion criteria of 
this study were age older than 18 years and ACL revision surgeries. Subjects were divided into 
two groups according to the method of surgery - I group hamstring graft (n=38) and II group 
quadriceps graft (n=30). The average age of the I group was 15.55±1.47 years, height – 1.75±0.11 
m, weight – 72.21±16.12 kg, BMI – 23.36±3.68 kg/m2. The average age of the II group was 
15.73±1.23 years, height – 1.77±0.08 m, weight – 72.57±14.22 kg, BMI – 23.18±3.60 kg/m2. 
Physical activity level of the subjects before the injury was determined preoperatively using the 
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Tegner scale. Anterior tibial translation (mm) and displacement curve slopes (P2H and P2Q) 
were measured with ‘‘Genourob’’ (GNRB) arthrometer to evaluate an ACL laxity and 
maturation 3 and 6 months after surgery. Recommendations for further treatment was provided 
by the surgeon for all subjects in the 1st day after ACLR. Also all subjects had inpatient 
rehabilitation for 20 days. Statistical analysis was performed by “IBM SPSS Statistics 26.0“. 
Shapiro-Wilk test was used to test the assumption of normality. If the assumption of normality 
was violated, then non-parametric Mann – Whitney – Wilcoxon criteria (U) was used for two 
independent samples and Wilcoxon criteria (Z) for two related samples. The results are presented 
as median (xme), minimum (xmin), maximum (xmax) and average (x̅) values – xme (xmin – 
xmax; x̅). Differences were considered statistically significant when p<0.05. 
Results. The average score of physical activity in the I group was 7.5(3-10;7.32) and the score 
in the II group was 8.5(3-10; 7.7). The ACL graft diameters were the same in both groups 
(U=532.5; p=0.643) – I group had grafts with 9.25(8.0-11.5; 9.51) mm of diameter, while II 
group had grafts with 9.50(8.5-11; 9.55) mm. Stability of the ACL graft in I group was 1,7(0,2-
5,2; 1,8) mm in the the period of 3 months and 0,9(0,2-5,3; 1,52) mm in the period of 6 months’ 
post surgery. I group subjects showed the same distance of tibial translation in the period of 3 
and 6 months’ post ACLR surgery (Z=-1.121; p=0,262) although normal values (< 1.5 mm) of 
ACL graft maturation were reached only 6 months after surgery. Functional instability of the 
knee in I group was 5,3(0,0-23,0; 6,57) in 3 months and 4,7(0,1-26,1; 6,69) in 6 months’ post 
surgery. I group subjects had the same functional knee stability values in the period of 3 and 6 
months’ post ACLR surgery (Z=-0,292; p=0,770) and functional instability of the knee was at 
moderate level in 3 months (P2H > 5) and low in 6 months’ post-surgery (P2H < 5). Stability of 
the ACL graft in II group was 0.7(0.1-2.1; 0.95) mm in the the period of 3 months and 1.2(0.3-
3.3; 1.25) mm in the period of 6 months’ post surgery. II group subjects showed the same distance 
of tibial translation in the period of 3 and 6 months’ post ACLR  
 surgery (Z=-0.974; p=0,330) although normal values (< 1.5 mm) of ACL graft maturation were 
reached 3 months after surgery. Functional instability of the knee in II group was 4,1(2,4-9,4; 
4,7) in 3 months and 0,3(0,0-18,3; 4,63) in 6 months’ post surgery. II group subjects had the 
same functional knee stability values in the period of 3 and 6 months’ post ACLR surgery (Z=-
0,524; p=0,600) and functional instability of the knee was at low level (P2H < 5) in 3 and 6 
months’ post-surgery. 
Conclusions. Type of the graft in the ACL reconstruction had an impact on restoring the lost 
function of the knee. Start of the ligamentization process of the reconstructed ACL grafts can be 
seen in 3 months for quadriceps grafts and in 6 months for hamstring grafts. Anterior tibial 
translation has been seen worst in subjects who had hamstring grafts in the period of 3 months, 
although functional instability of the surgery knee seems to be quite low for both grafts in the 
period of 6 months. 
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Introduction. According to scientific data, about 90 percent of population have encountered 
chronic low back pain at least once in their life. One of the chronic low back pain category is 
non-specific low back pain [1]. This type of pain is defined by the absence of specific 
pathological anatomical causes. [2]. Based on scientific evidence, physiotherapy is an effective 
method to reduce pain-related fear of motion [3]. However, ways to cure this kind of pain are 
increasingly being explored. One of them is pain neuroscience education [4]. This study was 
aimed to determine whether physiotherapy, applied with pain neuroscience education, is more 
effective than applied alone in reducing fear of movement. 
Research methods and organization. A randomized clinical trial was conducted at VšĮ „Auki 
sveikas“. The sample was 30 people. Participants in group I consisted of 8 women and 7 men 
(n=15) and they received only physiotherapy, while in the group II, which was consisted of 11 
women and 4 men (n=15), physiotherapy was combined with an educational one-hour program 
of pain neuroscience presented on slides. Participants of the research: 25-40-year-old working 
people, without any spinal diseases or injuries, who have been experiencing low back pain for at 
least 3 months. The subjects were selected based on the data of the questionnaire survey. In this 
study, physiotherapy was administered twice a week for 45 minutes to patients for a period of 
10 weeks. A program consisted of muscle strengthening, stabilization and stretching exercises. 
Fear of movement was assessed by Tampa Scale for Kinesiophobia-11 (TSK-11) before and after 
interventions. Statistical Package for Social Science (SPSS) version 24.0 was used for statistical 
analysis of research data. Graphs were created using MS Excel 2010. Quantitative data are 
presented as minimum value (xmin), maximum value (xmax) and as mean with standard 
deviation (m±SD). After evaluating the sample size of the subjects in the groups and performing 
the Shapiro-Wilks normality tests, it was decided to use non-parametric tests. The χ² test was 
used to find differences in the distribution of nominal variables between population groups. The 
non-parametric Mann-Whitney (U) test was used to compare quantitative values between two 
independent groups. The non-parametric Wilcoxon (Z) test is applied to quantitative dependent 
variables. The difference was considered as statistically significant when p<0.05. 
Results. The average Tampa Scale score of the subjects in group I before the intervention was 
40.93±4.71 (minimum value - 34, maximum value - 47) points, after physiotherapy 39±3.4 
(minimum value - 34, maximum value - 43) points . The mean of the Tampa Scale score 
decreased by 1.93±1.94 points (or 4.7%) and this is a statistically significant difference as p<0.05 
(Z=-2.777; p=0.005). The average Tampa Scale score of group II subjects before physiotherapy 
with pain neuroscience education was 42±3.8 (minimum value - 35, maximum value - 49) points, 
after the intervention 35.67±2.82 (minimum value - 29, maximum value - 39) scores. In total, 
the mean of the fear of movement test decreased by 6.33±2.5 points (or 15.1%) and this is a 
statistically significant difference, as p<0.05 (Z=-3.434; p=0.001). Comparing the results 
between both groups, no statistically significant differences were detected only before the study 
(U=102; p=0.662). After the applied interventions and comparing the differences in changes, a 
significant difference was found in favor of the participants of the group II (U=14; p<0.001). 
Conclusions. 1) Physiotherapy program applied to patients with chronic non-specific low back 
pain was effective in reducing fear of movement. 2) Physiotherapy applied with pain 
neuroscience education to patients with chronic non-specific low back pain was effective in 
reducing fear of movement. 3) When the results of the two groups were compared, the group 
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with physiotherapy and pain neuroscience education showed more reduction in the fear of 
movement. 
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Introduction. In handball and baseball players have increased external rotation and decreased 
internal rotation of the dominant arm of the shoulder, compared to the non-dominant arm, as a 
result of specific long-term repetitive loading, dominated by high force in overhead throws [1,2]. 
A glenohumeral internal rotation deficit is considered when the total rotational motion is 
increased by more than 5° compared to the other arm. This change is associated with decreased 
shoulder muscle strength and increased risk of shoulder injury and surgery among baseball 
players [3,4]. The aim of this research is to determine the relationship between glenohumeral 
internal rotation deficit and rotator cuff muscle strength in high-level handball players. 
Research methods and organization. The study included 20 handball players actively playing 
in the Lithuanian women's handball league, with an average age of 21.4 years and an average 
training experience of 10.3 years. Research methods: 1. Goniometry was used to measure the 
amplitude of shoulder movements. Passive internal and external shoulder rotation was measured 
with the subject lying on his back with the shoulder abducted at 90° and the forearm flexed at 
90° 2. Dynamometry was used to measure isometric muscle strength of the shoulder. With the 
subject supine and the shoulder abducted 90° and the forearm flexed 90°, with the examiner 
fixing the elbow, a Lafayette dynamometer was attached to the distal forearm and asked to rotate 
the upper arm inwardly and then outwardly with all the force possible. Measurements were taken 
bilaterally. According to publications [2,3], glenohumeral internal rotation deficit was 
considered when the total rotational motion difference between the limbs was more than 5°. 
Statistical data analysis was performed using IBM SPSS 29.00 software. Since the sample of 
subjects was small, the assumption of normality was not checked, and non-parametric criteria 
were used for the analysis of the dependence of the characteristics. Data are presented as median 
(Xme), minimum value (Xmin), maximum value (Xmax), and arithmetic mean (m) – Xme 
(Xmin-Xmax; m). Significance level α=0.05. The correlation was determined by calculating the 
Spearman correlation coefficient. Correlation was determined based on the obtained values of 
the correlation coefficient (r). Correlation when r >0.71 was considered strong, r = 0.51 - 0.7 – 
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moderate, r = 0.21 - 0.5 – low; r = 0 - 0.2 – very low r = 0 – there was no correlation. Correlations 
with p<0.05 were considered statistically significant. 
Results. The internal rotation range of motion of the dominant hand was 59 (50-70; 59.5)°, non-
dominant 70 (60-100; 69.8)°. The external rotation range of motion of the dominant hand was 
126.5(105-145; 124.15)°, non-dominant 98,5 (90-125; 100.25)°. The total rotational motion of 
the dominant arm was 185 (160-207; 183.65)°, and the non-dominant arm was 167 (155-215; 
170.05)°. Difference in total rotational motion between dominant and non-dominant arm was 15 
(-20-35; 13.6)°. Internal rotation strength of the dominant hand was 22.6 (12.7-29.1; 22.35)kg, 
non-dominant – 18.05 (12.2-27.8; 18.41)kg, dominant external – 16.75 (12.8-21.6; 17.07)kg, and 
non-dominant – 15.25 (11.6-19.5; 15.43)kg. There was a moderate (-0.467) statistically 
significant (p=0.038) inverse correlation between the difference in total rotational motion and 
the external rotation strength of the non-dominant arm. A moderate direct (0.533), statistically 
significant (p=0.015) correlation was found between the average difference in total rotational 
motion between the dominant and non-dominant arm and external rotation of the dominant arm, 
but the correlation for internal rotation was weak and direct (0.231). 
Conclusions. The study found that as the difference between the total rotational motion of the 
dominant and non-dominant arm increases, the strength of external rotation of the non-dominant 
arm decreases. As the difference in total rotational motion between the dominant and non-
dominant arm increases, external rotation of the dominant arm increases, but no decrease in 
internal rotation is observed. 
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Introduction. To develop and apply various programs related to increase the physical activity 
of schoolchildren, it is necessary to understand what factors influence schoolchildren's physical 
activity, what theories can help in strengthening schoolchildren's motivation, and what indicators 
of schoolchildren's psycho-emotional state can influence their choice to be physically active. It 
is claimed that psycho-emotional health consists of four main components: the level of mental 
health, a sense of harmony, self-control, and stress level (1). The purpose of this study: to study 
the peculiarities of the psycho-emotional state of schoolchildren who play and who do not play 
sports. 
Research methods and organization. The survey was conducted in November-December 2022. 
For this study, permission was obtained from the Research Ethics Supervision Committee of the 
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Lithuanian Sports University, protocol No. SMTEK-129. 8 educational institutions of Telšiai 
district participated in the study. A total of 437 schoolchildren participated in the study, which 
were divided into two age groups: 13 – 14 years and 15 – 16 years of age. Of these, 49.2% are 
boys, 50.8 % are girls. The methods of reasearch was: literature revieu, questionnaire ant 
statistical analysis. To assess the physical activity and psycho-emotional state of schoolchildren, 
a questionnaire survey was conducted. The psycho-emotional state is assessed using the Strength 
and Difficulties Questionnaire. In order to analyze the statistical data, SPSS 26.0 for Windows 
and Microsoft Excel were used. First, a descriptive statistic of the sample was made. When 
analyzing the survey data, an indicator of the internal compatibility of the scales was calculated 
- the Cronbach alpha coefficient. Each scale underwent a normality assessment with two different 
tests. To check normality, the tests of Kolmogorov Smirnov and Shapiro-Wilk were used. T test 
was used for comparisons of scale means. 
Results. Schoolchildren not playing any sports included those who indicated in the questionnaire 
that they did not attend any physical activity classes after school. Majority of schoolchildren who 
play sports and those who do not play sports were unevenly distributed: 254 (58.1 per cent) for 
playing sports, 183 for not playing sports schoolchildren. To verify the hypothesis put forward 
that the psycho-emotional state of schoolchildren involved in sports is better than that of 
schoolchildren who do not play sports, a comparison of the averages of all scales was made. This 
time, the averages are compared between ones who play sports and those who do not play sports. 
The t-test found that statistically significant differences are recorded between the scales of 
emotional symptoms and behavioral problems. It is important to mention that the difficulty of 
emotional symptoms is higher in schoolchildren who do not play sports (3,83±2,67 vs. 
2,66±2,08), but the difficulty of behavioral problems is higher in schoolchildren involved in 
sports (2,66±1,65 vs. 2,26±1,33). The differences between the scales of sociability and the 
general difficulty are statistically insignificant. 
Conclusions. The social adaptation of girls is better, but they experience greater emotional 
difficulties. Schoolchildren involved in sports and those not involved in sports did not show 
statistically significant differences in their psycho-emotional state. In terms of emotional 
difficulties and behavioral problems, there are statistically significant differences between 
schoolchildren who do or do not participate in sports. 
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Introduction. In Great Britain, ~ 4.3 million people enjoy horse riding in their spare time and 
the sport is more popular than rugby, cricket (1). Horse riding is more dangerous than sports such 
as motorcycling, skiing, football, rugby (2). 1 in 5 riders experience serious injuries during their 
equestrian career and often riders choose to continue their equestrian career, even when they feel 
pain (3). ~74% of riders representatives participate in competitions feeling pain, 62% of riders 
have chronic pain, and 76% of riders complained of pain in the lower back (4). 23% of injuries 
occur specifically in the torso, mostly in women (4). Research aim - to determine the correlations 
between trunk muscle endurance, stability and back pain in young horse riders. 
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Research methods and organization. The study was approved by Lithuanian University of 
Health 
Sciences Bioethics Center (Nr BEC-SR(M)-188). The study was conducted in 2022 at 
I.Anužienės equestrian center „Baltasis pegasas“. All participants signed the informed consent 
form before taking part in this study. The study included 40 subjects (21 – female, 19– male), 
they were divided into 2 groups: women and men. The mean age of the women was 25,8±0,88 
years and man was 26,4±1,18. Criteria for selection of subjects: horseriders must have 5 and 
more trainings per week; persons aged 18-35; without any injuries in the past 1 year; with a 
minimum of 3 years of training period; feeling chronic pain in lumbar-sacral part of the back; 
can‘t do the testing because of pain. Methodology: 1. Assessment of lumbar-sacral part pain 
intensity with VAS (Visual analogue scale). 2. Evaluation of the static endurance of the torso 
muscles (abdominal and back extensors muscles ratio (≤1), right and left sides (separate) and 
back extensors muscles ratio (<0,75) and both sides torso muscles ratio (0,95-1,05)) according 
to the McGill torso test. 3. Assessment of torso stability with the "Stabilizer" device (right and 
left thighs  extension, both thigh flexion, leg extension and the opposite hand flexion). Data was 
analyzed by using the program SPSS 29.0. The results are presented as median (xme), minimum 
(xmin), maximum (xmax) value. The nonparametric Man-Whitney Wilcoxon criteria (U) was 
applied to the 2 independent samples. The Spearman correlation coefficient (r) was calculated to 
determine the relationships between the quantitative variables.The difference was considered 
statistically significant when p < 0.05. 
Results. The median of back pain intensity in women gruop was 3(0-6) points, in men was 2(0-
5) points, there was a statistically significant difference between gruops (U=98,5; p=0,006). 
Static endurance of abdominal and back extensors ratio in women group was 1(0,53-1,09), in 
men was 1(0,76-1,13). Static endurance of trunk left and right sides ratio in women group was 
0,98(0,94-1,15), in men 1(0,93-1,07). Static endurance of trunk left side and back extensors ratio 
in women group was 0,74(0,67-0,84), in men 0,76(0,68-0,92). Static endurance of trunk right 
side and back extensors ratio in women gruop was 0,74(0,67-0,81), in men 0,77(0,66-0,84). 
There was no statistically significant difference between gruops (p>0,005). There was 
statistically significant positive medium strength correlation in women gruop between back pain 
intensity and right side torso and back extensors muscles static endurance ratio (r=0,663, 
p=0,001), trunk stability during left thigh extension (r=0,536, p=0,012), trunk stability during 
right thigh extension (r=0,661, p=0,001), trunk stability during both thigh flexion (r=0,634, 
p=0,002), trunk stability during left hand flexion and right leg extension (r=0,576 p=0,006), trunk 
stability during right hand flexion and left leg extension (r=0,540 p=0,011). In men gruop was 
statistically significant positive medium strength correlation between back pain intensity and 
abdominal and back extensors muscles static endurance ratio (r=0,538, p=0,017), right side torso 
and back extensors muscles static endurance ratio (r=0,494, p=0,032). Studies showed that in 
men gruop was statistically significant positive strong correlation between back pain intensity 
and trunk stability during right thigh extension (r=0,863, p<0,001), trunk stability during both 
thigh flexion (r=0,764, p<0,001), trunk stability during left hand flexion and right leg extension 
(r=0,827 p<0,001), trunk stability during right hand flexion and left leg extension (r=0,717 
p<0,001). 
Conclusions. Young women horse riders appeared to have higher pain intensity in lumbar-sacral 
part of the back than men. Young women and men horse riders don‘t have differences in static 
trunk endurance. The intensity of pain of young women and men horse riders is directly linked 
with trunk musles static endurance balance and trunk stability. 
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Introduction. During gameplay basketball athletes may execute approximately 40-60 short 
sprints, 40 jumps, and 100 high-intensity basketball-specific movements that require multi-
directional power, speed and agility (1). Athletes who have high-intensity training and 
experience overtraining can experience various health problems as a result. Literature reviews of 
scientific research state that certain health risk factors are characteristic of athletes: overwork, 
injuries, and burnout affect the appearance of anxiety, stress, depression, and poorer sleep quality 
(2). The aim of the study: to determine the changes in the physical capability, fatigue and stress 
indicators of young female basketball players before and after competition. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Sciences Bioethics center BEC-SR(M)-145. The study was conducted from February 
2022 to February 2023 at the Department of Sports Medicine in Lithuanian University of Health 
Sciences. All participants signed the information and consent form before taking part in this 
study. Physical capability was measured using: Eurofit tests (1. Flamingo Balance test; 2. Plate 
Tapping; 3. Handgrip test; 4. Sit- ups; 5. Sit-and-Reach; 6. Standing Long Jump Test; 7. 10 x 5 
meter Shuttle Run); Ruffier test; Orthostatic test. Fatigue assessment was calculated using 
Multidimensional Fatigue Inventory (MFL-20L). Stress assessment was calculated using 
Perceived Stress Scale (PSS). Twenty-two female basketball players aged 17-30 participated in 
the study. Inclusion criteria: training 2 to 5 times a week + competitions, without injuries in the 
last three months. Statistical data analysis was performed using SPSS 27.0. The results are 
presented as median (xme), minimum (xmin), maximum (xmax) value and mean (x̄) – xme(xmin 
– xmax; x̄). The nonparametric Wilkoxon test was chosen for the two dependent samples. 
Differences with p<0.05 were considered statistically significant. 
Results. The results of Flamingo test for basketball players were 3 (0-5; 2.59) times before the 
competition, and 3 (0-6; 3.18) times after the competition, test scores changed statistically 
significantly (Z= -2.372; p=0.019). Standing Long Jump Test before the competition were 179.5 
(172-200; 181.45) cm. and 178.5 (172-197; 180.45) cm. after, change was statistically significant 
(Z= -2.914; p=0.003). In the 10x5 run test were 26.75 (22.3-31.8; 26.86) seconds before the 
competition and 27.75 (23.1-32.1; 27.42) seconds after the competition, it was a statistically 
significant change (Z= -3.097; p=0.001). The active orthostatic test before the competition were 
5 (0-12; 5.32) points, and after it were 6 (2-13; 6.40) points, test scores changed statistically 
significantly (Z= -3.333; p<0.001).  Plate tapping (Z= -1,899; p=0,058); Sit-And-Reach (Z= -
0,314; p=0,775); Handgrip (Z= -1,528; p=0,128);  Sit-Ups (Z= -0,577; p=0,774) and Ruffier tests 
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(Z= -1,201; p=0,248) were not statistically significant, p>0,05. The physical fatigue of basketball 
players were 8 (5-17; 9.05) points before the competition, and 10 (5-17; 9.95) points after the 
competition, it changed statistically significantly p<0.05, (Z= -2560; p=0.012). The points of 
decreased activity of basketball players were 7 (4-13; 7.14) before the competition and 7 (4-16; 
8.27) points after, it changed statistically significantly (Z= -2671; p=0.007). The points of 
decreased motivation of basketball players before the competition were 8 (5-15; 8.64) and after 
the competition it were 8.5 (5-15; 9.32) points, scores changed statistically significantly (Z= -
2321; p=0,021). General fatigue (Z= -0,240; p=0,846) and mental fatigue (Z= -0,356; p=0,742) 
scores did not change statistically significantly, p>0,05. Results of PSS of basketball players 
before the competition were 17 (10-30; 16.86) points, and after the competition it were 18 (7-31; 
17.82) points. The PSS scores did not change statistically significantly (Z= -1.009; p=0.327). 
Conclusions. A statistically significant decrease in physical capacity (Flamingo test, Standing 
Long Jump Test, 10 x 5 meter Shuttle Run, active orthostatic test) and an increase in fatigue were 
observed after the competition. Stress did not change statistically significantly. 
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Introduction. Cardiovascular diseases (CVD) are one of Lithuania's leading causes of death. 
About 50 percent of cardiovascular diseases are the leading cause of human death [1]. Over 19 
million people have died from CVD as of 2020, mainly in Europe, and globally there are over 
240 million people with CVD [2]. There are studies that talk about the benefits of training before 
surgery. Pre-operative rehabilitation is said to reduce the incidence of postoperative 
complications [3]. Research aim – to identify postoperative complications after cardiac surgery 
and changes in muscle strength and physical performance during the first phase of rehabilitation 
in patients who received pre-operative physiotherapy and patient education. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Science Bioethics center. The study was conducted from June 2022 to November 2022 at 
the Lithuanian University of Health Sciences „Kaunas Clinics“. The study included 50 (n=50) 
subjects aged 54-80 years who arrived for a planned coronary artery bypass grafting operation. 
All the subjects were divided into experimental and control groups. Control group 25 (n=25), 19 
(n=19) men and 6 (n=6) women, aged 65,8±5,86 years. Experimental group 25 (n=25), 22 (n=22) 
men and 3 (n=3) women, aged 65,36±6.59 years. The experimental group received physiotherapy 
and patient education before the operation, while the control group received physiotherapy and 
patient education after operation. All subjects had physiotherapy sessions once per day. First 
testing was carried out one day before operation, and retesting has been fifth day after surgery. 
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Inclusion criteria were both genders, older than 50 years, had planned coronary artery bypass 
grafting operation, consent to participate in the study, and patients in stable condition. Methods 
used in the study: 6 minutes walking test (6MWT) for assessment of physical capacity, Henco 
and Stange samples for respiration, EQ-5D-3L quality of life questionnaire, Short Physical 
performance battery test to determine the physical performance of patients and dynamometry for 
hand grip muscle strength. Statistical analysis was performed by IMB SPSS Statistics 22 and 
Microsoft Excel 2016. Data is presented as median, minimum value, maximum value and mean. 
The Wilcoxon criteria test was calculated to compare two dependent samples, Mann-Whitney 
test to compare two independent samples and The Kruskal-Wallis test to compare three and more 
independent samples. Data is considered statistically significant at p<0,05. 
Results. Control group hand grip muscle strength changed from 28 (20-35;27,68) to 25 (18-
32;25,20) kg., which was a statistically significant difference (Z=-3.635; p=0,001). In the 
intervention group hand grip muscle goes from 29 (20-38;29,04) to 29 (21-42;29,96) kg. and it 
wasn‘t a statistically significant difference (Z=-1,423;p=0,163). In 6MWT, in the control group 
after surgery result goes from 420 (315-570;422,40) to 420 (300-550;427,60) metres, and 
without statistically significant difference (Z=-1.060;p=0,3). But in intervention group, where 
results went from 450 (350-650;475,20) to 460 (360-700;489,60) metres, there was statistically 
significant difference (Z=-2,193; p=0,027). Henco and Stange samples showed that in control 
group Stange sample results went from 48 (40-59;48,32) to 47 (36-56;47,44) seconds, where the 
difference was not significant (Z=-1,225;p=0,220). In Henco sample results changed from 22 
(14-30;22,16) to 21 (15-28;21,96) seconds, without a significant difference (Z=-0,244;p=0,818). 
In the intervention group, Stange sample from 48 (40-60;49,28) went to 53 (41-68;52,96) 
seconds, in Henco sample from 20 (15-31;20,80) to 25 (18-33;25) seconds, and the difference 
was statistically significant (Z=-4,121;p=0,001 and Z=-4,294;p=0,001). In the cardiovascular 
system results there wasn‘t statistically significant difference (Z=-0,321;p=0,749). In EQ-5D-3L 
questionnaire in the control group results were 0,414 (0,124-0,848;0,47188) and in intervention 
group 0,62 (0,219-0,818;0,53904) points after surgery, and it wasn‘t any significant differences 
(Z=-0,175;p=0,869 and Z=-0,108;p=0,921). EQ visual analogue scale in control group after 
surgery were 49 (15-79;49,40), intervention group 65 (19-88;60,04) points with statistically 
significant difference  (Z=-1,999;p=0,046). Significant difference (Z=-2,333;p=0,038) was in 
complications frequency comparing both groups after surgery when in the control group 80% 
had complications and in the intervention group only 48%. 
Conclusions. The study showed that physiotherapy started before heart surgery significantly 
increased physical abilities in 6MWT. Respiratory system indicators in the intervention group 
had a statistically significant difference compared to the control group, and there was also a 
significant change in the EQ visual analogue scale in the intervention group. There wasn't any 
significant difference in cardiovascular system results. And overall intervention group had 
significantly lower complication frequency. 
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Introduction. Dance like any other sport requires certain skills, one of them is balance. The 
adoption of correct or stable posture through balance is significant because it supports and 
protects the body from injury (2). Almost 70% of all injuries in dancers occur in the lower 
extremity (LE) (1). Balance is an ability to maintain a posture through the interactions between 
the musculoskeletal system and the nervous system and to maintain a state of equilibrium while 
keeping the center of gravity within the base of support (2). Dynamic balance is an important 
criterion used during LE injury prediction, prevention, and rehabilitation (3). Research aim - to 
evaluate static and dynamic balance in folk dancers and cheerleaders. 
Research methods and organization. The study was approved by the Lithuanian University of 
Health Sciences (LSMU) Bioethics center (BEC-SR(M)-170) and took place at the Department 
of Sports Medicine in LSMU. The study was carried out from April till December of 2022. 
Consent forms were signed before taking part in the study. 30 individuals participated in the 
study. Subjects were assigned into two groups. The first group was folk dancers (FD) of 10 men 
and 5 women, whose age median was 23(19-44; 28.67) years, body mass index (BMI) median 
was 23.24(20.06-28.38; 23.99), dance experience (DI) median was 13(3-25; 11.63) years, and 
the second group was cheerleaders (CL) of 15 women, whose age median was 25(20-30; 25.13) 
years, BMI median was 21.45(18.37-23.32; 20.85), DI median was 6(3-14; 6.60) years. The age 
of the subjects (U=107.50; p=0.846) and dance experience (U=67; p=0.60) groups were similar. 
BMI (U=36.50; p=0.001) was different, but still normal in both groups. Inclusion criteria were - 
young age (18–44 years); folk or cheerleader dance experience of at least 3 years; no injuries in 
the last 6 months, not participated in any other physical activity or sports activities. Tests were 
made at one particular time. Methods used in the study: for LE dynamic balance, mobility and 
movement symmetry Y Balance test (YBT) was used. The Standing Stork Balance Test (SSBT) 
was used to measure static balance. Subjects’ height was measured to calculate a composite YBT 
injury risk score. Statistical analysis was performed using the “IBM SPSS Statistics 29” software 
package. Due to the small sample size, the nonparametric Mann-Whitney-Wilcoxon criterion 
(U) was used to compare the two independent samples and the Wilcoxon criterion (Z) was used 
to compare for two related samples. Quantitative data of tests results are described by median 
(Xme), minimum value (Xmin), maximum value (Xmax) and arithmetic mean (m) - Xme (Xmin-
Xmax; m). The difference was considered statistically significant when was p<0.05. 
Results. Dynamic stability results. In FD group composite store median in the right leg was 
91.49(83.24-103.96; 92.16) points, in the left leg was 92.95(80.55-106.74; 92.78) points. After 
comparing composite store results between legs in FD group, no significant differences were 
found (Z=-0.454; p=0.679). In CL group composite store median in the right leg was 
94.38(80.55-107.22; 95.49) points, in the left leg was 96.93(82.53-105.62; 95.42) points. After 
comparing composite store results between legs in CL group, no significant differences were 
found (Z=-0.220; p=0.840). No statistically significant differences were observed in the  
composite store when comparing differences between groups in the right leg (U=81.50; p=0.205) 
and in the left leg (U=87; p=0.300). By evaluating the differences between legs when pushing 
YBT platform no statistically significant differences were observed when comparing differences 
between groups in three axes – anterior (U=87; p=0.429); posteromedial (U=103.50; p=0.717); 
posterolateral (U=104; p=0.972). Static stability results. FD group participants’ time spent 
standing median on the left leg was 7(1-48;12.96) s and on the right leg was 5(1-42;12.69) s. 
After comparing time spent standing on both legs in FD group, no significant differences were 
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found (Z=-0.346; p=0.756). CL group participants’ time spent standing median on the left leg 
was 5(2-34;11.14) s and on the right leg was 13.77(1,60-56.38;15.98) s. After comparing time 
spent standing on both legs in CL group statistically significant differences were found (Z=-
1.994; p=0.047). The results showed no statistical significance difference between SSBT FD and 
CL group results for the right leg (U=88; p=0.317) and the left leg (U=106; p=0.798). 
Conclusions. The cheerleaders’ group had better lower extremity dynamic balance and lower 
injury risk.  Both groups had poor static balance, but the cheerleaders’ group subjects’ time spent 
standing on the right leg rating is fair. 
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Introduction. In karate sport, flexibility and motoric system are important so that the athlete 
could perform movements in a wide range, where he can throw punches and kicks [1]. Although 
karate fights last a relatively short time, they require maximum intensity, balance and functional 
skills [2]. High intensity movements and the impairments between these physical characteristics 
might increase the risk of injury. Therefore, it is very important to perform appropriate 
examination for the athletes [3, 4]. Research aim – Shindokai kan karate sport injuries impact on 
adolescent balance, hamstrings flexibility, hip flexor muscles strength. 
Research methods and organization. The study was approved by the LSMU Bioethics Center 
(No. BEC-SR (M) -156). Prior to the study, the written consent of all study participants, parents 
or guardians of the adolescents who participated in the study was obtained. Adolescents from 
Kaunas Shindokai-kan karate oriental martial arts club "Tora" were included in this study. The 
participants’ age was 16 (15 – 17; 16.27). Subjects met the following criteria: age - 15 - 17 years; 
duration of sports 4-5 years; adolescent boys who attend Shindokai-kan karate training and who 
do not have comorbidities. The study included 33 subjects, 15 of them had lower limb injury, 
who belong to I group  and 18 of them had upper limb trauma, they belong to II group. 
Questionnaire compiled by the author was used to assess the type and frequency of injuries. The 
Y-balance test was used to assess dynamic balance. If the stability index between the tested legs 
is lower than 85%, it is considered that the injuries in lower limbs are more often [5]. The hip 
flexor muscles were measured utilizing force device - Lafayette Manual Muscle Tester System 
0116 (LMT). Passive hamstring flexibility test (Test 90_90) was used to assess muscle 
flexibility. Statistical data analysis was performed with SPSS (Statistical Package for Social 
Sciences) 29.0. Data in the text are presented as median (minimal and maximal values; average). 
Qualitative data are presented as percentages (%). Mann-Whitney-Wilcoxon was used to 
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compare two independent samples. The Chi – square criteria was applied to qualitative data 
analysis. Correlation was estimated using Spearman's correlation coefficient (r). Correlation 
when |r|>0.7 was considered strong, 0.3<|r|≤0.7 – medium and |r|≤0.3 - weak. The difference was 
considered statistically significant when p < 0.05. 
Results. Statistically significant differences were found between the I and II groups in the 
analysis of results. Of all the adolescents who participated in the study, 69.7 % (n=23) had serious 
injuries, and 30.3% (n=10) suffered minor injuries. The injuries experienced by the subjects were 
contusions and inflammations in 30.3% (n=10), bone fractures in 18.2% (n=6), ligament tears in 
24.2% (n=8) and joint dislocations in 27.3% (n=9). Subjects suffered injuries before: 1-6 mon. 
36.4% (n=12); 6-12 mon. 15.2% (n=5); 12-24 mon. 27.3% (n=9); 24-36 mon. 15.2 (n=5); 36-50 
mon. 6.1% (n=2). It was observed that the right leg hamstrings flexibility evaluation test (Test 
90_90) differed between I and II groups (U = 61.500; p < 0.001). In the I group, more athletes 
had hamstrings flexibility disorders 66.67%. Also, the results showed a statistically significant 
relationship between this test and the injuries that occurred (χ² = 15.139; p = 0.010). Statistically 
significant differences was observed between the I and II groups (U = 79.500; p = 0.045) after 
measuring the LMT strenght of the left leg hip flexor muscles. The measurements of muscle 
strength in the hip flexor muscles of I group was higher by 28.00 (24.40 – 34.50; 28.76). 
Comparing the strength measurements of the hip flexor muscles and period of the injury period, 
the results showed that they are not statistically related (r = 0.107; p = 0.553). After performing 
the dynamic Y-balance test on the right leg and comparing results with the stability index  a 
statistically significant difference was found between I and II groups (t=-2.202; p=0.035). 
Subjects in the II group had better right leg balance 89.37 (77.67 – 93.79; 89.18). We can say 
that the risk of experiencing an injury in the right lower limb is more frequent in the I group than 
in the II group (χ²=4.244; p=0.039). 
Conclusions. After examining both groups and performing balance, strength and flexibility tests, 
it was noticed that the results of the measurements performed were different. The Shindokai Kan 
karate sports injury period had no influence on hip flexor muscles strength, however, sports 
injuries had an impact on dynamic balance and hamstrings muscles elasticity of the adolescence 
athletes. 
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Introduction. Canoe sprinting is a sport, which involves unstable surface where it’s necessary 
to maintain a stable posture, and trunk stability is necessary (1). Most of the muscle power during 
the movements in the boat is focused on stabilizing the trunk. Keeping the trunk as stable as 
possible can ensure proper force distribution to both limbs and perform technical movements 
(2,3). Trunk muscle endurance and stability are the components that are inseparable from sports 
activities because it's thought that increases in one or both will improve athletic performance as 
well as aid in the treatment and prevention of injury (4,5). The aim of this study was to evaluate 
trunk muscle endurance and stability of 12-16-year-old kayakers and canoeists. 
Research methods and organization. The study was approved by the Bioethics Center (BEC-
SR(M)-149) of Lithuanian University of Health Sciences and took place at the Bangpūtys sports 
base. The study was carried out from August to September 2022. The 25 participants were only 
youth male kayakers and canoeists and were assigned into two groups according to the sport 
event: kayaking (n=14) and canoeing (n=11). The age of the participants was 15±1.38 years. 
Inclusion criteria were: 12 - 16 years old youth attending kayaking and canoeing training for at 
least two years; participating in national kayak and canoe competitions; not having experienced 
sports injuries in the last three months. The static endurance of the subjects' back, abdominal, 
and lateral trunk muscles was assessed using the McGill methodology (6). The ratio was 
calculated between the abdominal and back, lateral trunk muscles, and back and lateral trunk 
muscles each other. Trunk stability is assessed with the "Stabilizer" device by asking the subjects 
to maintain the initial pressure of the cuff (40 mmHg) with as little pressure variation as possible 
when it is placed under the waist and thigh flexion and extension movements are performed 
while lying down. Data analysis was performed by IBM SPSS Statistics Version 27.0 and 
Microsoft Office Excel 2019. Data in the text are presented as median (minimal and maximal 
values; mean). Qualitative data are presented as percentages (%). Mann-Whitney-Wilcoxon 
criterion (U) was used for two independent samples. The nonparametric Wilcoxon criteria (Z) 
was applied for the two dependent samples. A statistically significant difference was considered 
when p<0.05. 
Results. A comparison of the static endurance of the abdominal and back muscles in all subjects 
showed that the static endurance of the back muscles 77 (45-144; 80.24) was significantly higher 
than that of the abdominal 41 (12-77; 42.76) muscles (Z=4.144, p=0.001). Only 12% of the 
subjects had an abdominal to back muscle endurance ratio that was within the normal range, 
while the remainder did not (6). The results of all subjects of static endurance on the right side 
of the lateral trunk muscles were 49 (22-66; 48.84) seconds and 45 (21-68; 45.60) seconds on 
the left side of the trunk muscles. However, there was no significant difference between the 
results of the two sides (Z=1.887, p = 0.059). Only 14% of the subjects' results were within the 
norm (6). A comparison of the abdominal muscle endurance results between the two groups 
showed that canoeists’ muscle endurance was 39 (20-61; 39.45) seconds and kayakers’ at 43 (12-
77; 45.36) seconds. No statistically significant difference was found between the groups (U=59, 
p=0.324). A comparison of the static endurance of the back muscles between the two groups 
showed that canoeist muscle endurance was 76 (59-120; 81.27) seconds and kayakers’ at 78 (45-
144; 79.43) seconds and also there was no significant difference between the groups (U=83.5, 
p=0.722). Comparing the change in trunk stability pressure during leg movements between the 
two groups, canoeists at 20 (10-50; 21.36) mmHg and kayakers at 15 (10-30; 16.07) mmHg, no 
statistically significant differences were found (U=95.5, p=0.297). Only 32% of the results were 
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within the norms when assessing trunk stability with the Stabilizer device. Comparison of trunk 
muscular endurance and trunk stability between the different groups showed no statistically 
significant differences. 
Conclusions. Kayakers and canoeists have lower static endurance of the abdominal muscles than 
those of the back. Most subjects have weaker abdominal and trunk muscles, leading to muscle 
imbalances. There is no difference in the endurance and stability of the trunk muscles between 
athletes with different rowing styles. 
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Introduction. The elderly population is the fastest growing part of the global population scale. 
As this number grows, the number of aging-related chronic diseases and syndromes increases. 
One of them is frailty syndrome. It is defined as the vulnerability of the body acute stressors, as 
a result of which the functional, physical reserves of the body decrease (1). For this reason it is 
important to access the risk of frailty syndrome in patients after cerebral stroke to avoid possible 
negative effects consequences, create conditions to regain movement functions in the second 
stage of rehabilitation (2). 
Research methods and organization. The research was approved by the Lithuanian University 
of Health Science Bioethics Center. The research was performed at LSMUL Kaunas Clinics 
Kulautuva rehabilitation hospital. Study included 20 patients aged 65-81 years who underwent 
cerebral stroke. Patients were put in two groups: with risk of frailty syndrome, if patients are 
positive with one or two criteria out of five criteria, (n=11) 6 women and 5 men with an average 
age of 67,9±2,74 years, and with frailty syndrome, if patients are positive with 3 or more criteria 
out of five criteria (n=9) 3 women and 6 men with an average age of 74,8±5,65 years. At the 
beginning and of the second stage of rehabilitation both groups were evaluated for fear of falls 
with Morse Fall Scale (MFS), balance with Timed Up and Go test. The frailty syndrome was 
assesed using five criteria: weakness, slowness, low level of physical activity, self-reported 
exhaustion and unintentional weight loss. Statistical data analysis was performed with SPSS 
(Statistical Package for Social Sciences). Correlation was estimated using Spearman‘s 
correlation coefficient (r). Correlation when |r|>0.7 was considered strong, 0.3<|r|<0.7 – medium 
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strength and |r|<0.3 weak. The correlation was considered significant when the significance level 
was p<0.05. 
Results. No difference was observed in age and gender among groups (Age – U=16.5,  Z=-2.521, 
p=0.012; Gender – U=39.00, Z=-0.925, p=0.355). Analysing balance and fear of falling before 
rehabilitation program were found medium strength correlation between balance and fear of 
falling tests results in the group with risk of frailty syndrome (r=0.625, p=0.04). Patients with 
better balance had less fear of falling. The same medium strength correlation between balance 
and fear of falling test results were found in frailty syndrome group (r=0.692, p=0.039). After 
evaluating correlations between balance and fear of falling after rehabilitation program, it was 
observed that there were a statistically significant strong correlations in frailty syndrome group 
(r=0.753, p=0.019). Moreover patients with risk of frailty syndrome showed greater balance 
before and after rehabilitation program in the hospital (Z=-3.983, p<0.001). 
Conclusions. The risk of frailty syndrome was found to be in 55 percent, and 45 percent of the 
patient‘s was with frailty syndrome. Patients with better balance had less fear of falling. 
Moreover patients with risk of frailty syndrome showed greater balance before and after 
rehabilitation program in the hospital. Moreover patients with risk of frailty syndrome showed 
greater balance before and after rehabilitation program in the hospital. 
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Introduction. Non-specific low back pain (NSLBP) is a common condition that affects many 
people, especially amateur cyclists and runners. NSLBP does not have a clear cause, but it may 
be related to poor lumbar stability, altered breathing patterns, reduced lung function, and 
impaired diaphragm mechanics (1). Muscle strength and endurance are components related to 
respiratory muscle function. Strength and endurance are considered conventional functions for 
performing activities optimally (2). The aim of the study was to evaluate relationships between 
respiratory and torso strength endurance indicators and lower back pain in male amateur runners 
and cyclists. 
Research methods and organization. The study was approved by the Bioethics Center of the 
Lithuanian University of Health Sciences (BEC-SR(M)-160). The subject selection criteria were 
as follows: men who were amateur runners or cyclists experiencing non-specific pain in the lower 
back; aged 18–30 years; engaging in 2-3 runs or bike rides per week; running up to 5–15 km in 
length; cycling 20–50 km per week; having a heart rate during load of 120–150 beats per minute; 
having no respiratory system diseases; not taking any medication; and being non-smokers. The 
sample size was 50 amateur athletes (25 runners and 25 cyclists); Testing was performed before 
the Full Rating Index (FRI) to assess low back pain. Research methods included: peak expiratory 
flow (PEF); assessment of chest mobility; the Stange test; the Bolt score; evaluation of the 
amplitude of rotational movements of the thoracic spine; the lumbar stability assessment device 
"Stabilizer"; evaluation of the static endurance of McGill's back and abdominal muscles; and a 
functional rating index for evaluating lower back pain. The data was analyzed using IBM SPSS 
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Statistics (Armonk, NY: IBM Corp., USA), version 29. The assumption of normality was 
verified using the Kolmogorov-Smirnov test. The non-parametric Mann-Whitney U test was 
used for data that did not meet the assumption of normality. Independent samples T-tests were 
used for data that met the assumption of normality and were used to compare mean differences 
between two groups for specific variables. Pearson correlation coefficients were calculated to 
investigate significant relationships between pairs of continuous variables. The chi-square test 
and Fisher's exact test were conducted to examine whether amateur athletes and FRI were 
independent. Quantitative data results are presented as median (xme), minimum (xmin), 
maximum (xmax), and mean (x) – xme (xmin – xmax; x). The difference was considered 
statistically significant at p<0.05. 
Results. PEF results were 690 (510–840; 700,8) for runners and 600 (520–740; 605.6) for 
cyclists. The mean results of the two groups T-test were significant t(48) = 4.73, p<0.001. Bolt's 
score was 19 (12–27; 19.4) for runners and 17 (12–25; 17.6) for cyclists. The mean results of the 
two groups T-test were not significant t(48) = 1.45, p = 0.152. McGill's flexion endurance was 
54 (36–72; 55.4) for runners and 63 (37–71; 59.1) for cyclists. The mean results of the two groups 
were not significant (U = 243,5; P = 0,18). The McGill extension endurance of runners was 58 
(37–76; 58.44) and of cyclists was 63 (40–77; 62.3). The mean results of the two groups T-test 
showed no significant difference t(48) = -1.32, p = 0.193. McGill's right-side endurance of 
runners was 36 (26–60; 38) and of cyclists was 41 (19–52; 37.4). The mean results of the two 
groups T-test showed no significant difference t(48) = 0.22, p = 0.828. McGill's left-side 
endurance of runners was 38 (18–56; 39.6) and of cyclists it was 41 (20–53; 37.76). The mean 
results of the two groups revealed no significant difference t(48) = 0.68, p = 0.497. The FRI 
results for runners and cyclists were found to be independent (p = 1.00). Among amateur runners 
42% had a minimal disability and the average disability for amateur runners was 8%. Among 
amateur cyclists 44% had a minimal disability and the average disability was 6%. Overall, 86% 
of amateur athletes had a minimal disability and 14% had a moderate disability. 
Conclusions. The only relationship between respiratory and torso strength endurance indicators 
and lower back pain in amateur runners and cyclists is in the PEF test, which is statistically 
significant between groups. Bolt score and McGill (flexion, extension, and side) endurance were 
not statistically significant between groups. There is also no statistical significance between 
amateur athletes and FRI. 
References list:  
1.  Anderson BE, Bliven KCH. The Use of Breathing Exercises in the Treatment of Chronic, 
Nonspecific Low Back Pain. J Sport Rehabil [Internet]. 2017 Sep 1;26(5):452–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/27632818/ 
2.  Mohan V, Paungmali A, Sitilerpisan P, Hashim UF, Mazlan MB, Nasuha TN. Respiratory 
characteristics of individuals with non-specific low back pain: A cross-sectional study. Nurs Health Sci 
[Internet]. 2018 Jun 1;20(2):224–30. Available from: https://pubmed.ncbi.nlm.nih.gov/29421851/ 
 


