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THE EFFECT OF STRENGTH TRAINING IN BALANCE AND FALL PREVENTION IN THE ELDERLY
N. Oikonomou, N. Aggelousis, P. Malliou, S. Tokmakidis

Democritus University of Thrace, Department of Physical Education and Sports Science

Abstract

The world population is aging. The normal fall of the elderly adult can lead to loss of balance
and increased risk of falls, which is now a major concern among the elderly. Physical activity has been
shown to be helpful in counteracting the loss of balaniet it has not been established whether
strength training can be an effective intervention in treating falls in the elderly. The aim of the present
study is to conduct a systematic review of the scientific literature to investigate the effectiveness of
resistance training in the prevention of falls and to improve the balance of the elddwystudies
were searched in the Pubmed and Scopus databases. The criteria for the inclusion of the studies were
to be randomized controlled trials involving a muscle strengthening intervention in the elderly. A total
of 15 studies were identified that werincluded in the qualitative composition of the literatuia.the
international literature, studies have been identified that investigate the effectiveness ofazhkes],
core or wholebody strengthening exercises, eccentric strengthening exercises, strengthening
exercises on an unstable surface and racttimponent interventions that include strengthening
exercises. Unstable surface exercises and ralponent inerventions were more effective in
preventing falls and balance measures than conventional muscle strengthening exdvicisele
strengthening is an effective intervention to improve balance and prevent falls in the elderly. However,
applying the exercise® an unstable surface or in combination with other forms of training can be
even more effective

Key wordsfalls, elderly, exercise, strengthening
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THE EFFECT OF PILATES EXERCISE METHOD ON THE QUALITY OF LIFE OF ADULT WOM|

V. Laskaridi, O. Matsouka, G. Kosta, |. Giakkas
Democritus University of Thrace, D.P.E.S.S., Komotini

Abstract

Pilates exercise method was developed by Joseph Pilates in the 1920s and it constitutes a system
of repetitive exercises for the promotion of strength, stability and flexibility and supports the main
benefits of the method for the enhancement of posturedabalance. Pilates is widely used in
rehabilitation centres, but it is also beneficial both to proponents of fithess and to athletes. The
method consists of a wide range of exercises which each time adapts to the ex@rciseds,
according to age, howtfthey are, the health problems they may have. The subject area chosen for
this dissertation refers to the effect of pilates exercise method on the quality of life of people. More
specifically, the main goal of this particular dissertation was to explbeceffect of this specific
exercise method on the quality of life of adult women. The main thematic axes for the quality of life
are the effect of exercise on the daily function of adult women, on their injury prevention, as well as
on the rehabilitation 6 injuries or chronic diseases. Through the method of literature review, an
attempt was made to analyse the data concerning pilates exercise method on the quality of life of
adult women. The review concerns the research of scientific articles on theispmdifect area on
databases such as Pubmed, Medline, Science Direct, Scielo, Lilacs and Cochrane. Afterwards, based on
the study of the findings of world literature, the data show that pilates exercise method improves the
health status of adult women artthie quality of their daily life, while there were data mentioning the
potential prevention of major injuries and the rehabilitation of minor ones through this specific
exercise method for adult women. These findings were based on the fact that pilatessexerethod
prompts the increase of balance, muscle strengthening, flexibility improvement, functional autonomy,
stamina and posture while it is linked to the promotion of aerobic endurance. However, there are
factors which need further research in ordey tonfirm the accuracy of these conclusions. Some
suggestions for further research is the relation of these results to the injury history of adult women
and their background regarding other forms of exercise. Last but not least, most results are based on
personal accounts and not on medical reports, which would bring extra prestige to the scientific
studies.

Keywords: exercisefunction, quality of life, women,pilates
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ACUTE EFFEOFFOAM ROLLIN®ITHOUT AND WITH VIBRATION ON ANKLE RANGE OF MOTION
AND MUSCLEORCEND POWER IN YOUNG FEMALE RYTHMIC GYMNASTS

L. O. Korda, M.E. Nikolaidou

National andKapodistriariJniversity ofAthens School of PhysicBducation and Sport Science

Abstract

Numerous studies suggest an acute increase in the range of motion (ROM) after one session
of myofascial release (MFR) by means of a foam roller during warnRecently, foam rolling with
applying vibration locally has emerged as a potentially more effeatiethod. The purpose of the
study was the investigation of the acute effect of foam rolling with vibration on the ankle ROM and on
performance parameters in female rhythmic gymnast athletes. Seven active female athletes (aged
H H @y yearghrmaining at 4daygweekfor 2 hours) participated with a counterbalanced randomized
order in 3 experimental conditions of MFR: 1st) foam rolling without vibration (No{tilvg upt, 13
x 38 cm, 65@rams) 2nd)foam rolling with vibration (Vibr) (Pulsemll 15 x 38 cm, 1.100 grane)a
frequency o25Hz, and 3rd) control conditioneting in a comfortable sitting position). A foam rolling
session occurred in the 1st and 2nd experimental conditions by the researchelr)(Kil@terally on
the knee flexors and extens® and the plantarflexors. The intervention protocol (NoVilarVibr)
consisted of 3 sets of 30 sec foam rolling at a pace of 40 beats/min controlled by a metronome and of
total duration of 14 min with a 15 sec rest period between set series and muscle groups. The pressure
during rolling was exerted parallel tothe mus€lédd 6 SNEQ 2NA Sy Gl GA2y FyR G2
LI NHAOALNl yiaQ RAAO0O2YTF2NIP® . ST2NBE 6t m&suremghitR | F4 SN
were carried out to evaluate the: ®0OM of ankle plantar flexion using the weidfigaring lunge test
of the support limb for left and right lower limb (2 trials/limb), b) maximum vertical force, mean power
and jump height with theCMJ and SJ testdthout arm swing (3 trials/jump) by means otastom
made uniaxial platform (WiLO0O0 HZBiovision) The average value of each parameter was calculated
to be used for further analysis and a tway repeatedmeasures ANOVA with Bonferonni post hoc
comparisons was applied to check for possible differences among conditions and measure (a=0.05).
The foam rollingcondition did not have a significant main effect (p>0.05) in any parameter. A
significant main effect of measure was found for the left (p<0.01) and right (p<0.01) ankle ROM with
an increase of 3.88% and 2.42%. It can be concluded that foam rolling witithaut vibration
generated an acute increase in ankle plantar flexion ROM without positive accompanying changes in
the lower extremities muscle force and power in young female rhythmic gymnasts.

Key wordsimyofascial tissue, ankle joint, jumping ability, rhythmic gymnastics
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THE EFFECTIVENESS OF A FUNCTIONAL REHABILITATION PROGRAM IN-ARVAMATEUR
BASKETBALL ATHLETE AFTER SURGICAL REHABILITATION BRIDRECRUTIATE LIGAMENT

D. Ntaountaki, A. Gioftsidou, M. Tsianaka

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The anterior cruciate ligament (ACL) is very important for the stability of the knee joint. Its
rupture is a particularly frequent injury, which is constantly increasing in frequency in recent years.
The purpose of the present case study was to designimpiement a rehabilitation program in an
amateur basketball player after surgical repair of the ACL. The study sample includectar-gid
basketball player, 2.05 cm tall and 101 kg. The goal of the rehabilitation program was to maintain range
of motion, practice balance/proprioception, increase neuromuscular control, and return to daily
activities. The intervention program started from the 16th to the 22nd week of his rehabilitation after
the surgical repair. Initially, the program included rasmgemotion, walking, static and fremotion
exercises, while dynamic balance and strengthening exercises using resistance were added. To
evaluate the athlete before and after the rehabilitation programg usethe Modified Lysholm scale,
the level of sports actity and workwas measureavith the Tegner Activity Rating Scale, the IKDC knee
subjective assessment form, which is expressed as a measure of knee functionality, and measured the
balance of the lower limbs with Biokin ADSL 6800. The intervention program had a positive effect on
the athlete's psychological state and functional capacity. According to the results of the evaluations,
the level of sports activity and movement, static and dynamic balance and range of motion improved
significantly. In conclusion,mogram of progressive difficulty balance and proprioception exercises is
effective in retraining proprioception and improving functional capacity.

Key words:anterior cruciate ligament, basketball, rehabilitation
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COMBINATION OF PHYSIOTHERAPY TECHNIQUES, ROBOTIC MACHINE (LOKOMAT) AND
EXOSKELETON FOR THE REHABILITATION OF A QUADRIPLEGIC PATIENT AFTER A FALL WITH A
SNOWBOARD

A. Alexandropoulou, P. Malliou, ABeneka, A. Gioftsidou
Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Spinal cord injury is one of the most serious types of injuries that can occur during sports that
often result in permanent disability. Its occurrence in sports such as skiing and snowboarding is
relatively common and has been documented in the literature as a phenomenon. Quadriplegia is a
condition that can result from spinal cord injury, where the contfiba of physical therapy to the
recovery of functionality is undeniabl€his essay presents a case study of a patient with quadriplegia
after a spinal cord injury who suffered fromfall from a snowboard. The aim wdo evaluate the
application of combiad classical physiotherapy and occupational therapy interventions with the
simultaneous use of robotics for the recovery of daily life functions and muscle activation. What was
found is that after 2 years of implementation of this intervention program,hwatppropriate
adjustments according to the patient's progress, there was a great recovery of the patient's functions
and mobility

Key words:spinal cord injuy, gait retraining, therapeutic exercise, innovative therapeutic methods
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EFFECT OF MASSAGE AND STRETCHING ON MYOTENDINOUS ELASTICITY OF THE GASTROCNEM

M. Sertsou, PMalliou, A.Gioftsidou, |.Fatouros

Democritus University ofhrace, School of Physical Education and Sport Science

Abstract

In the literature we see that muscle flexibility is very important for athletes andathletes.
Flexibility can affect both coordination and movement patterns. Lack of flexibility can account for lack
of coordination and clumsy movement patterns dueldss of neuromuscular control. It also appears
that reduced flexibility is a contributing factor to muscle injuffe purpose of this research was to
investigate the effect of massage and stretching on improving the elasticity of the gastrocnemius
muscle.The sample consisted of 30 people who engage in gymnastics as an amateur with the aim of
improving their physical condition, who were selected by random sampling using the lottery method.
They were divided into 2 groups of 15 people to follow an experimental program. One group aged
OoT®NT K HPHC -ButeNsBHetcAing progead SriReach legafter arbihute warmup.

The second experimental group followed arhihute massage progm on the gastrocnemius of each

leg. The program for both groups lasted 7 weeks, where each week 2 training units and 2 massage
sessions were performed respectively. 9 measurements were made, 1 before the start of the
experimental design, 1 at the end adeh week and 1 one week after the end of the program. The data
was collected with a digital metal goniometdihe results showed for each group separately that the
first measurement had a positive and strong correlation with all subsequent measurements regardless
of foot, because p<0.05. An ANOVA analysis of variance was performed to compare the two groups in
which no statistical significance emerged as p>0.05. In conclusion, both methods can be used to
improve the elasticity of the gastrocnemius muscleditidnal research is suggested in other muscle
groups and with additional myofascial relaxation and stretching techniques.
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THERAPEUTIC WATER EXERCISE INXDBESE
Z. Champa, M. Baxevani, A. Gioftsidou, S. Rokka

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Obesity affects the global community and affects both adults and children. The link between
physical activity and obesity is indisputable. The purpose of the present investigation was to conduct
a review of researchers on the effect of therapeutic wateereise in obese individuals. The search
was carried out in the electronic database PubMed, for the period ZWE3B, using the key phrases:
"hydrotherapy for obese", "obesity and aquatic exercise", "aquatic cycling and obesity", "aquatic
treadmill and obeiy", "aqua aerobics and obesity". A total of 83 articles were found, of whichet
the inclusion criteria and were thoroughly analysed. The effectiveness of various water exercise
methods was examined, based on the ease and difficulty of each method and whether it was accessible
to the majority was taken into account. Most intervém studies ranged in duration from 6 to 14
weeks, with sessions lasting 30 to 60 minutes and occurHBdgides per week. In the benefit of the
articles, targeted water exeirse programs were recorded to improve aerobic capacity, reduce BMI,
and strengthen the patient, as well as establish a sports routine resulting in lifelong exercise. Treating
obesity through hydrotherapy has been shown to be particularly effective, vghnost suitable
forms of hydrotherapy being water walking and running, aqua aerobics, water cycling and a variety of
water exercises. It was also shown that exercising in water provides participants with the ability to
adjust the intensity and degree offficulty of the exercises. Noteworthy are the sources of water that
contribute to the relief of overworked joints, the prevention of injuries, the heat of the body and, at
the same time, its effective strengthening. In conclusion, lack of physical fitgpesgter weight and
quality of life appear to show significant improvement from the participation of obese individuals in
therapeutic water exercise programs. Exercising in water can definitely be done as a way to treat
obesity.

Key words:obesity, hydrotherapy, therapeutic exercise
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REHABILITATION PROGRAM AFTER SURGIERVENTION OF MEDVEENISCAL REPAIR

A. Velentzas, AGioftsidou, A.Papadaki
Democritus University of Thrac&chool of Physical Education and Sport Science
Abstract

Rehabilitation guidelines and the functional progression of medial meniscal repair after
surgical intervention are not well documented. Due to the high frequency of meniscal tears and the
complications in the patients' daily life, physiotherapists must dware of the recommended
rehabilitation regimens aimed at the optimal outcome of the patients and their immediate return to
daily activities and sports. The aim of this case study was to describe the physical therapy rehabilitation
plan, the functional prgression and the results of the implementation of the plan in ayd&rold
female athlete with a medial meniscal tear after surgical repair. The rehabilitation approach began
with an early phase of assessment and slow initiation of exercises, followegdrdgressive
neuromuscular training and then functional rehabilitation. The patient was able to returnuiblavel
of participation at 12weeks posintervention. The approach to rehabilitation after meniscal tear
surgical repair described in the presestudy provides guidelines in clinical déaismakingTo
evaluate the athlete after rehabilitation the Single Leg Hop test and Triple Leg Hop test were
usedFurther studies are needed to accurately examine the healing rates of a meniscal repair,
correlating repair considerations so that patients have the optimal recovery outcome from meniscal
repair.

Key wordsknee, meniscus, repair, rehabilitation
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THE FUNCTIONAL REHABILITATIEXTERNAL MENISCUS IN A CATEGORY A2 BASKETBALL
ATHLETE

K. Gkartzoni, A. Gioftsidou, K. Anagnostopoulos, M. Marinidis

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

A meniscus tear is one of the most common injuries to the knee joint regardless of age. The
type of rupture is a very important tool to correctly assess the repair treatment. The purpose of this
case study was to design and implement a rehabilitation @ogfor a professional basketball player
after an external meniscus tear. The sample of the study was a basketball player, 19 years old, 2 meters
tall and 88 kg. The goal of the rehabilitation program was to regain range of motion and strength,
retrain progrioception, and prepare him for functional reintegration into his sport. The intervention
program started at week 4 and ended at week 10 after arthroscopy surgery. To begin with, the program
included mobility exercises, isometric execution exercises anded! kinetic chain exercises.
Afterwards, strengthening, proprioceptive and balance exercises were applied as the burden was
progressively increased. In the final stages, the program included exercises simulating the injured
person's sport. The results tie study were satisfactory, as the athlete followed the rehabilitation
protocol to the letter since the exercises were performed without symptoms of pain and stiffness. To
evaluate the athlete after completion of the rehabilitation, a elegged jump testa onelegged
balance test in a stable position with a balance ball and alegged balance test on a bosu, and finally
two onelegged strength endurance tests with knee flex@iension were used. According to the
results of the evaluations, small difences were observed between the injured and the healthy knee.

In conclusion, a specialized rehabilitation program after external meniscal arthroscopy can be effective
and eliminate muscle dysfunctions between the injured and healthy limb.

Key words:external meniscus, rehabilitation, injury, functional capacity
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EVALUATION OF MOVEMENT PATTERNS (FUNCTIONAL MOVEMENT SCREEN, FMS)
IN INDIVIDUALS WITH A KNERURY

D. Diplas, M. Marinidis, A. Gioftsidou, G. Pafis, P. Malliou
Democritus University of Thrace, School of Physical Education and Sport Science
Abstract

The FMS (Functional Movement Screen) has as its main objective the evaluation of the
functional movement and consists of a set of 7 tesitor patterns and 3 Clearing Exam whose goal is
the detection of pain. The purpose of the research was the investigafi the effect of gender on the
FMS score of students with knee injuisease, the investigation of the effect of various knee injuries
diseases in the FMS score and the widening of the difference between both limbs (healthy and injured)
in the 5 bilateal tests (Hurdle Step, In Line Lunge, Shoulder Mability, Active Straight Leg Raise, Rotary
Stability). The sample of this research were 15 students. All students who were included in the research
had suffered some kind of musculoskeletal injury in the &kij@int or some condition and had
completed its restoration procedure. The measuring instrument used for this research was the FMS
measurement tool. Jamovi statistical package was used for the analysis of the results. The recording a)
of the degree of infience of the gender on the final FMS score was performed through the
Independent T test analysis. The recording b) of the degree of influence of the type of injury on the
formation of the final FMS score was performed through the -@/ey ANOVA analysis. & hnalysis
of the relationship between the two limbs and each of the 5 suded tests was done through the
Independent T test analysis. In the survey results, there was no significant difference found statistically
(p< 0.05) in all analyses performedcbinclusion, it was shown through the research results, that the
gender and the different kind of injury or disease do not play a significant role in the shaping of the
final FMS score. In addition, there did not seem to be a statistically significanediebetween an
injured and a healthy limb in the 5 bilateral FMS tests.

Key words FMS, knee injury, students
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Dimitris Diplas
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EXERCISE REHABILITATION PROGRAMME IN PERSON WITH TENDINOPATHY AND PARTIAL
ROTATOR CUFF TEARS

Z.Metaxeniadou, A Gioftsidou

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Rotator cuftendinopathy is a condition often occurred in repetitive higtensity movements
above shoulder heightin many casedong term strain and wear of the tendons can lead to
degenerative type tears in the tendons of the shoulder girdle. The purpose of the present study was
to evaluate the effectiveness of an exercise rehabilitation program in an adult woman who participates
in recreational sports (volleyball, tennis, climbing), in the treatment of tendinopathy and partial
rupture of the rotator cuff musclesThe sample of the study was a-g@arold woman, of 60kg and
1.70m height. The goal of the rehabilitation program was for the patient to regain full range of motion
in the shoulder girdle and to return to pfigjury functional levels. The exercise rehaailon program
included theexecutionof a specific series of exercise from the 4th to the 13th session of the
rehabilitation treatment. Initially, isometric exercises and closed kinetic chain exercises were applied.
Next, open kinetic chain strengtheniegercises were applied with a progressive increase in load. In
the last stages, activation as well as strengthening exercises of the peripheral muscle groups were also
performed. The Shoulder Function Index questionnaire and the Range of Joint Motioatiewathart
6SNB dzaSR |G GKS o0S3aAyyAy3a IyR |G GKS SyR 2F
According to the tests results, there was no pain during the movements of the limb and the range of
motion in the shoulder joint was fully restoreth conclusion, a&ustomized exerciseshabilitation
program that includes physical therapy combined with exercises can be effective and can lead to
restoration of muscle imbalances and functional deficits in the treatment of tendinopathyaitich-
thickness rotator cuftears.

Key wordsrotator cuff, tendinopathy, tear, rehabilitation, exercise
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FiorEssan

FUNCTIONAL REHABILITATION OF ACHILLES TENDON RUPTURE IN AMATEUR SOCCER PLAYEF

J. Mylona, A. Gioftsidou, E. Nestoridou, P. Papatheodorou

Democritus University of Thrace, School of Physical Education and Sport Science
Abstract

The Achilles tendon rupture is the most comntendon rupture of the lower limbs. It is mainly
observed in people over 30 years old, mainly men who are involved in sports such as soccer, basketball,
athletics. The aim of the present study was to design and implement a rehabilitation program in an
amateur soccer player after a rupture of the Achilles tendon. Case study example wageargid
amateur soccer player, who underwent surgery after a complete rupture of the Achilles tendon. The
goal of the rehabilitation program was to reduce pain, regaimgeaof mobility and strength, improve
ol flyOST LINI OGAOS LINBLINR2OSLIIA2Y YR LINBLI NB 7
SELISNAYSyiGlt RSaAa3dy AyOf dzR S'Ro the RBwekkiokréhshilitdtiorns NB K | ¢
The program initially included mobility exercises, isometric exercises and strengthening exercises using
progressive resistance bands. Afterwards, balance, proprioceptive, eccentric activation and aerobic
running exercises were penfmed with a progressive increase in inteysdand duration. For the
evaluation of the athlete before and after the completion of the rehabilitation program, the VAS scale,
the heelrise test, the test Yalance and a goniometer were used to measure range of motion. The
results of the study were pdsie, as the athlete managed to reduce pain symptoms, improve range of
motion and recover strength and balance to a satisfactory degree. In conclusion, a specialized
rehabilitation program after a complete rupture of the Achilles tendon can be effectiddesa to the
reduction of pain and stiffness as well as the improvement of muscle and functional deficits resulting
from this specific injury.

Key words:Achilles tendon, tendon rupture, rehabilitation
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FUNCTIONAL ANTERIOR CRUCIATE LIGAMENT REHABILITATION
IN AN AMATEUR BASKETBALL PLAYER

E. Nestoridou, A. Gioftsidou

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Knee injury with anterior cruciatégament (ACL) rupture is known to lead to functional
instability, which interferes with the performance of daily or sports activities and leads to early
degenerative changes in the knee. The purpose of the research was to present the treatment program
andexamine its results during the 9 weeks (2nd to 10th) after surgery for the total ACL tear in a young
amateur basketball player aged 16 years, height 1.87 and weight 98Kg. The implemented program
aimed at restoring the full range of motion of the kneegsigthening mainly the affected lower limb,
improving joint mobility, practicing balance and developing proprioception. The application of the
intervention was based on stretching exercises, isometrics, use of Blood Flow Restriction (BFR), walking
and runnhg on an antgravity treadmill (AlterG), closed and open kinetic chain exercises, eccentric
and concentric, balance and proprioceptive exercises. The evaluation of the program was carried out
at the end of the 10th week by comparing the two lower limbshwihe following tests: a)
Measurement of the circumference of the thighs b) Measurement of the range of motion of the knee
(ROM). According to the progress of the rehabilitation protocol carried out, minimal pain (A2AS<1
no stiffness, improved musclgérength mainly of the affected lower limb, increased joint mobility,
improved balance and developed proprioception, while a small asymmetry of the circumference
between the two thighs and the range of motion of the knee was almost completely restored.
However, the evaluation in the 10th wk. is too short to draw further firm conclusions. In the above
results, we believe that the application of the new intervention methods followed with the use of the
anti-gravity corridor and the BFR may have contributed.

Key words:anterior cruciate ligament, anterior cruciate ligament tear, basketball, rehabilitation
program
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SUPRASPINATUS TENDINOPATHY MASPER SWIMMER

A. PapadakiA. Gioftsidou, A. Velentzas

DemocritusUniversityof Thrace Schoolbf PhysicaEducatiorand SportScience
Abstract

Elite swimmersperform 30.000shoulderrotations per week.Thoseactionsplacetremendous
stresson the shouldergirdle. In 2008, Seinet al. found that supraspinatugendinopathyis the most
commoninjury in elite swimmers.Supraspinatusendinopathyis causedy repetitive useof the arm,
particularlyin movementshat involvelifting overthe heador vigorousrhythmicmovements.Theaim
of this studywasto describea 6-weekrehabilitationprogramwith two sessiongper week.Thesubject
of the casestudywasa 52-yearold femaleelite swimmer(1.79min height,68 kgin weight,21.2BMI)
with supraspinatusendinopathyin herright shoulder.Shewasin the sub-acutestageof herinjury. To
evaluatethe injury, severaltests were conducted,suchasthe JobeTest(for pain and diagnosisof
rotator cufftears),the FullCanTest(to assesshe functionof the supraspinatusnuscleandits tendon),
and a measurementof the range of motion of the shoulderjoint for flexion and abduction. The
evaluationwasperformedin the first and sixthweeks.Thetargetsof this rehabilitationprogramwere
to reducepain, achieverangeof motion, optimal mobility of the scapulastrengthenthe rotator cuff
muscles,improve flexibility, and make a quick return to the sport. In the program, we followed:
isometricexercisesstretchingof the shortenedmuscles closedkinetic chainexercisesppenkinetic
chain exercisesgccentricexercisesand proprioceptive exercises.The rehabilitation program was
effectiveas,whenperformingthe JobeTestandthe FullCanTest,we hadanegativeexaminationand
the rangeof motion wasrestoredin the right shoulderfor flexion 33%and for abduction37%.The
swimmerreturned to her training with no pain during or after. We believeit is important to havea
preventionprogramandknowthe techniqueof swimming whichresultsin reducingshoulderinjuries.
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Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The purpose of this research was to record and assess the history of musculoskeletal injuries
that have occurred during training or competition in competitive or amateur athletes gitgiu The
sample of the survey was consistedoti YSY YR 62YSy 0138 I' ooddhpmH(
133 KSAIKG I mTppyPdcod ¢2 OFNNEB 2dzi GKS &adz2NBSexs
the injuries they suffered. The questionnaire included questions about personal infornttithre
athletes (ageweight, height, training age, etc.), and injury data (anatomical area, time of occurrence,
period of abstinence from training etc. The data was analyzed using the statistical program Jamovi for
windows 2.3.18Specifically, the Descriptive Analysis of Frequencies (Frequencies) and the Proportion
Test (Proportion Test) were useficcording to the results, of the 42 injuries recorded, 40 (95.2%)
occurred during training, while the remaining 2 (4.8%) occurred during matdfest injuries
concerned the jointof the knees (28.5%), the trunk (19.0%) and the fingers and wrists (16.6%).
Regarding the type of injury, most were sprains/torn ligaments (66.6%) and fractures (26ld).
specifically, the most frequently occurring injuries were meniscal tears (9.5%) as a result of throwing,
rib fractures (9.5%) usually as a result of landing an opponent on the chest, and sprained ankle (9.5%),
as a result of loss of balancEhe most common mechanisms of injury were throws/falls (26.1%) and
submission techniques (19.0%

Key wordsjiu-jitsu, Brazilian jigitsu, martial arts, injuries
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REHABILITATION PROGRAM FOR INNER MENISCUS IN A FEMALE MOUNTAIN RUNNER
C. Stergiakou, A. Gioftsidot, Aggelidis

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Meniscus tears are common sports injuries, with injuries to the inner meniscus observed much
more frequently than those to the outer meniscus. Theenisci significantly contribute to the
absorption of pressures applied to the knee joint, the distribution of loads, stabilization, and
lubrication of the knee joint surfaces. Athletes participating in sports with rotational movements are
prone to menisca tears. The purpose of this case study was to design and implement a rehabilitation
program for a female amateur mountain runner following an inner meniscus tear. The study sample
consisted of a 3§earold mountain runner, with a height of 1.70 metersdaa weight of 63 kilograms.

The goal of the rehabilitation program was to recover the range of motion, improve muscle strength,
balance, proprioception, and eliminate functional deficits. The rehabilitation program lasted from the
4th to the 8th week afterarthroscopic meniscus repair. The program included mobility exercises
(passive and active), isometric quadriceps exercises, isotonic exercises, and closed and open kinetic
chain exercises with progressive difficulty. The results of the study were positivbe athlete was

able to perform exercises without pain symptoms after the sessions, improved the range of motion of
the knee, and increased guadriceps strength. In conclusion, a specialized rehabilitation program can
be effective in the recovery of athlete following arthroscopic meniscus repair.

Key words injury, knee menisci, rehabilitation program

Address for correspondence:

Stergiakou Chrysa
Address:Zaloggou 5Prosotsani 66200
Tel.:6945801827

E-mail: xrysaster@hotmail.com

85



9-11JuneH n H &omotini

Sports Injuries and Rehabilitation

& FrorEssan

(nadtfmire BfsrBiBlLI{BLE® 1 n nvaEws Bor E[E [spB1
rn{B Bl B1LarBIBLIBLE JIBs1 o181 viBl[B]

VT ST T [ T A R T Ao T LT o
SRR IR BSOS R SRT SUR L EL PRI
2_[h/\5“‘_">'v rht.‘s{"/\’hlz l>">h rlq'h'lﬁ‘_“?

Je <t

E "V v - SUROATT W AW R <t AR
I T T T e e A R I S S
- " 1 " h>>h h - >¢h h h ~ o A wo,o g h ¢ < " =Yy Y h>
MR CVT g s T e ws T h Y wcs
- MZcdPZI co ¢t <N T R S Sk L
. w‘>"‘q) 1_';VI _"‘ _'V.I'h>>h_"l h->¢h A h>*
B~ h A ¢~ h’ | B o 0 h AU Y ths Sy U ClE ket f ot th ot g “n
! i B < o, ‘_' “ _.I sl/\‘ <.‘:' . i ¢Ih o A C_" , ‘_‘ ¢ <.‘_" ._ _C h__h
h ¢ oo YA O N _"‘ h‘<">h_“lq) % -8 ' " h
h“’(.‘h_h‘_‘h<"_"_vh“'\7\h,‘_l'lf\j/\HmHhihz > N A B - ws>j h"
_,v“,v\ *.h‘_v, “A{W‘>V‘(D o[v - . " hssh o> 8
w e ¢ B A ! > ccnm B A B T S C < v 0 " ¢ h h
! """”_h I¢h“' sl‘h/\sﬁ“h’{s A o '{"’4_5¢I t e v
o h‘<‘">h_" o)) rl,h’>"_'¢h‘/\ 'és‘l">5_"§‘w'_ h > ¢
T woy Y ve o’ A" B > B B ANh <<hua " -8 ~ h "'sthh Yh v hA' ¥K
Y &h‘ W/\_h"z S Twv > B "‘_h":-hz ;1<'<‘h1w' ¢ h
oAl h s _eN T TN o SswAL A LB VETY " L AD | _h 8
_"‘ h‘<">h_"' B B < B 1 '>|h/_\‘h '_B’l'j>hl5<<4v"_/(q? I'h_hfy\""_l:
h ¢ <! " 1 " h L N 1 ¥ T <" 7B B oY cC 2 A" T S -~ h "~
h -~ :’P'1 "'{_">h e -(.‘h‘ "/\"' q) ‘t; LN hvl"’<'1'
h"’f:‘h_h _h"'z-' "“”""<Bh‘_h‘§’/'/\'&“1"":'<hlf,5W‘>hl_'alc
A ¢23dz / KFtftSyasds >s _ 7 mcw
SChush Yo YrtwtrohA g >YAYTTTLCCHh v h<cs>h AP ("
S B h v ~ " h > h Y SwW AYY B CChht* AW ATh h —J4'* ¥ h hsc™” -
1‘_‘5’h_>h‘_'_¢hz\ W/\_h BV\B'{\‘CB‘>W_/\"\""J'_h,‘>>_h h_‘VC
. Y h ", >- Y 7B A D 5 AhT h“’_|s<|s‘>h_'¢‘ ‘_'/\ "ERVAR
>8 hv e N LT he " L AD
[Wv_lsasl'q” ‘h iy VI .t h ! 3 h = Y& "h 7 “h w50 i hh\‘><b'_>'h
j’l"‘ “A ! h<<'<"1’h,’h'Y
IR G IS S
n's A KY, r 8 <h HN X cywmnn RB<svhar’ " =7 <!
[ ':8934113055

Email; triastoi@phyed.duth.gr

86


mailto:triastoi@phyed.duth.gr

o FrorEssan

(nadrfmire BfsrBiBlLI{BlLE® 1 n nvaews BWdnag flsnpet

rn{B Bl B1LarBIBLIBLE JIBs1 o181 viBl[B]

rl“h1+1"
] * h Y _ohts st v h o f ‘ ,"I T J'/\h_"l
R AL > o R R RN A T
N . ¢ h* N V. J‘<h4"’l ,/\{5‘>"sl‘qj_5’wr’s""_""
h > h 7t 0 I UL st w ! > YA >
<" T we¢ h*r ¥y " h"hg<<' <h 8>77 1 ys! I
h B h ¢ B’ w o, B * . h """_VN'<5_‘ ">‘h Q( h <><5"""<.‘Z' rfj‘ "",<_‘
HAMpPp U ®
‘8~ h -8’ h ‘_"/\ _’h‘>h_">' _V‘ IUI BT ' < wl
R A T IR, S S L R S
‘h‘“\/\ <5‘_""J‘¢" h > ht s hg@ HO ' BJ‘Ul S B
L S B 3 NE diata SV o
“EAB’ T RB[U{Sih<gTAacHhHy " Y  >YC s >h Y <
_51‘5'"_‘,"hﬁ‘"_'h'_""Crb_'h“L_uh“>'h B"J"/\h_‘{‘(;", _
¢ ht h{\/\h>’h‘_5“\>':51_5:I>hw)hh‘<"\_zv\sl/\_v"
M AmSTR A SR> T @ A OITBEEEE F2 W >
ERBE A Y 1 FHISIND 0 &
B L L L

h o< ¢ " A1 hx<h o w” C~he B Zh RAj"AARNT A T ' 7 Y

o 3 7 7 1Brophy 'Stepan Siver§& Mandelbaunt *H amp v P | _ 7

- v -t ‘ ~

B > A AN ANB .

>N v

! s~ Y h ¢ <! w

. h-_ {Marx, JondgAnge| Wickiewicz& Warren 2013).
, h ot h =¥ ¢h Ao h » >P’h5hj3"'1{/h¢]‘l‘)1"h3'/\
- TUA BJUPSHO BYEC KU VAMAROY SEEBFom BN s po
y ' >8 A -y h > cE h s¢# fis j~ hh “A'h Kh' S>sh ' “>5''h
AB " > AT ' h A > h > ¢ B A" Tt Y A 1 ¢ B¢ 7 " Sswy
1> * A h = ¥ ¢ h [ h > 1 B A VE B AN ! < B
CAEDDNR YRSMDO®™ |+ ThY ot T e e
A D sy B’ -7 "1 7 h >>h h = Y ¢ h h h ! B w oY
- V\z - v - w _I n V| —’l‘llV\ ‘!h _v ) Al W
rW‘“i“,
B
1 8 1 >h h“’_w<|5‘|5 >h"_"‘ J‘>/\h“"‘ M p B A
> J"Lyvl‘ Ch " vy 1 “h "¢ *h hit _ Ah o Bv“’">5
’ ! > > ! B~ ' >B AT ''>w ~ h ' h A ¢ h* ~h ~h
’ YA “h > h s ¥ s> K’ . B ¢ h ¢ B B j 1 Y >hygh h 1

87


https://pubmed.ncbi.nlm.nih.gov/?term=Filbay%20SR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Grindem%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Filbay%20SR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Grindem%20H%5BAuthor%5D

st
9-11JuneH N H &Komotini P 31 .

Sports Injuries and Rehabilitation

T r‘;‘;.u;msnu‘

J’B‘ h>h_‘(.‘ S, B 1 Y h >

l_l‘v. _"‘ "".l'h>>h_"l h = Y ¢ h h‘_h ' "_h/\
B‘hAsﬁ“h’{B“' _'. '4"4s¢_'c_zg"_':r‘];\zic_'@:_zh-_~‘<
! s < o, v ! . 1B A Q"I ¢ ht T <.‘"I _ th ‘¢<"l_"¢h_h
" A Y T A _V‘ h‘<">h_vlq3|5‘s"h>h_‘¢'l oL
he<r " htw., U ASwymodn. s Ut e s L Y>hihd @ T 7T A
oohov e [‘“,[\H;ght.:wlz ¢ h ‘_h_‘¢wl 45"hl_ﬁ:‘h5"luq.)_rT/(w“Ah
'>‘Ch"‘step_u_pg1>5(.‘h>“h’hz JW)"BI > B ¢'<“' >51h<'l
>5_h¢‘/\"‘5'l ""I '<5I _‘. Ch_ts“'/\‘ts'l > B <h‘_‘
A h. YA hoa B T h>TEIA< AT ¢~ hg's 'lj"’>‘|5‘_¢
B ‘_5‘ ¢ h* _’h>“’<’/\"q) e -~ 7T At J'_W{V‘ T B
S Twvt > T T wwv >7 h vh A > A" ¢ h B Ah <<h ™ " " >8 A
'<5'">5_"qu|¢th‘"54‘>"/\V'V{'Cwl "VI '<5I _'. ¢ h
¢ h S B S0 LY A' sprint>®, hy h XS bk <yt Ch _ s A
C_h>h ' >h ¢ ht ve S A" >h ¢ h oAl h s B I
o hgtoh TS _ow !t ChoA <5‘_""J'Cw' h‘C"‘s" _“‘ h ¢ <
n“¢‘>h ’sl hv' Y < 1! '

G hv' 7" <" T h < " > h " A T <0<, )

O[B‘_ Bv"’<'1"'l J{"’{Bﬁ‘_‘("_'_(Ehrlv¢ﬁ‘<'_"“"\7v]
CY T T LY 03 >8> AT VdiseS st hv e St ch g2 3dz K
¥ T X Tf°h'h ¢h _ s * A''3 s ~<hith Ch _ s A ¢ h

rw _ L _' ' 4, A h >'q5 >_W,_/\’ '_‘B'_ “whuC B A B <, BAYr ' . A A" >h
Amilad NT 8 h h = ‘_v<v"‘>' _V‘ ‘_V>WJ"_V‘ s
. Y 7 _ " Beachlé[MAH' wh X(I+(0,0338 " " * >' n - hAlMI< w. A(B s ' [w
B"<\_' rl‘h/\h<',' c’)an_l’)q) s h h - h/\h'h“'z W
- Yt w " sh A MAOQ s TVt <h Y J\>/\h‘_‘¢“l ¢ ht Lt h

Singlehoptest s h " <' " B¢ w<e T8 WAh >T AT 000 h<>h

hic>h b > ¢hts A~ a2 h Ah  ([Logesstedetal2012). -~ >w ' 7~ '

Triplehoptest s h * <' _ " | O w<s T >YT AT T L Oy 0T <
hi<>h hh hu " h * ¢ChAaA h- ¢ h ‘& hc'vLog@rgtéd‘etamo‘laVJ"_'cs >
Crossoverhoptesty n¢ _ s <w®™ ' C& > A" T ¢hy 0T < *_h
15cmph _hs "h, " ¢hA 7> h h<c>h h > ¢h's ptal2012) ' h Ah
[ A h- _h " 0" A" _hA L TEt>h tCw YA
h<>h_‘/\cp rh_hJ'h,'Ch/\ > AT h<>h_h > B ‘_h‘ts'" -
1.>>8_ " h ws "  op1B ' @s!.EBELTT"SWAE K >Hbw’ ghE
X  iipmeéetalH nMMUO P 8 T <B R A N S R A
"h1>h_"‘"""'<.‘h/\ B B~ ' >SB A “Asl”h W‘B‘_h h =

88



;‘gg PESS-un

B“’_5<w‘>h_h

1 >, .Ah >8 h h =" B<w>>h h A hv"' Y <Y "B A
_"‘BJLB' “,“h>‘W/\:‘: ‘J“’,I h ¢ . B Ch aAwaAah s R ™ _r
Thh tomt ot ¢ h oA B < < B >h h ©OCYhTET Y T 2Chh t o Cth th VT s e
L h ¢ & h < 1 B A w | B ' VB >“¢h 5<<5’>h_h c’)_[’/\hﬁ‘h
[ ARERh Y s <w® >h h Bv:'® <1 '

nerarBlan Imint B Brfes rn | p1B

J R O 2 L 4 830/1000 756/1000 91%

n,Ah>" s “h¢es h< 35 kg 32,5 kg 923 %

Single hop (m) 2,052,162,17 2,092,102,10 98,8 %

Triple hop (m) 5,606,145,90 5,705,405,53 99,2 %

Crossover hop (cm) 5,725,705,94 5,565,705,94 99,3%

1‘y"_c1'“>‘5 h >h_h

[ - 1~ h >>h h=>¢h A _h ot hymtr eCEs hy € B €
hto<r o - A_h -t h T R P I T T
T oY i v v h o -] h" AT ¢h h 8 8 A h
.>" _->h _nh TN ¢ ht L Ch>, 0 h D T eI A A S>HE B AT
'h’h_' e v ¢ h oA h >> 6 ’BI > B hv’ _"‘ _ h‘>h Y os v
R B B, h > "SChAad B ht<r " " haA owo s A h
VB‘,“/\_/\_hI h ¢ " Bt ,'<"’ B"‘"(."W{\N/‘\_h_vh/\‘_‘,""/l\ _“’"‘
A T >h g <O h ot B B~ hAawaA_ hv! ST Rt <t >ho

w'lo<t T h , * h

Brophy RH., StepanJG, SilversH.J, Mandelbaum B.R (2015) Defending puts the anterior cruciate ligament at risk during
socceragenderbased analysiSportsHealtty,(3):244;,249

CA 30 Hedw ONASY RSP 0 1 n mof 055 R ONRGAYOSS Y R 1A 2y &
NHzLIGhdENSSG t NI OlG  wSaio & MR ow K SdzY | Gi2f =

Logerstedt, D., Grindem, H., Lynch, A., Eitzen, |., Engebretsen, L., Risberg, M.A., Axe, M.J., Mackler, L.S, (Bfg8dSingle
hop tests as predictors of sekported knee function after anterior cruciate ligament reconstruction: the Delaware
Oslo ACkohort study. Am J Sports Me@0(10):234856.

rh<<yoqg’ ", BO I 19 WO S HE'MP'O B T TR >h Rt e
Behi' >h  CwrK{iinlUAYKRRIGOPKI YRf SOYSikMMOMPKHAT

Marx, R.G., Jones, E.C., Angel, M., Wickiewicz, T.L., Warren, R.F. (2003) Beliefs and attitudes of members of the American
Academy of Orthopaedic Surgeons regarding the treatment of anterior cruciate ligament
injury. Arthroscopyl9(7):762,770.

Nagaj T., Schilaty N.D.LaskowskiE.R.Hewett, T.E., (2020). Hop Tests Can Result in Higher Limb Symmetry Index Values
than Isokinetic Strength and Leg Press Tests in Patients following ACL Reconstfueto8urg Sports Traumatol
Arthrosc.28(3):816822

Pinczewski, L.A., Lyman, J., Salmon, L.J., Russell, V.J., Roe, J., Linklater, 10{g687 y@mparison of anteriacruciate
ligament reconstructions with hamstring tendon and patellar tendon autograft: a controlled, prospectivémal.

J SportsMed35(4):564574.

Thomee R., Kaplan, Y., Kvist, J., Myklebust, G., Risberg, MA, Theisen, D., Tsepis, E., Werner, S., Wondrasch, B., Witvrouw. E.
(2011) Muscle strength and hop performance criteria prior to return to sports after ACL reconstriiea Surg
Sports Traumatol Arthros&9 (11):17981805

F2NJ GKS YL yl3asSySyi

sh BACH Sh

89


https://pubmed.ncbi.nlm.nih.gov/?term=Filbay+SR&cauthor_id=31431274
https://pubmed.ncbi.nlm.nih.gov/?term=Grindem+H&cauthor_id=31431274
https://hdl.handle.net/11419/207
https://pubmed.ncbi.nlm.nih.gov/?term=Nagai%20T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Schilaty%20ND%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Laskowski%20ER%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hewett%20TE%5BAuthor%5D

31stInternationalCongres®n Physical Education and Sport Science
9-11JuneH n H &omotini

€ Iy By
Sports Injuries and Rehabilitation Il A t,

“FiorEssan

FUNCTIONAL REHABILITATION INZOLESCENT AMATEUR SOCCER AFNHER
RECONSTRUCTION OF ANTERIOR CRUCIATE LIGAMENT

T. Stoikotidod, A. Gioftsidod, C. Giannakakis M. Marinidis', K. Vosvolidog

! Democritus University of Thrace, School of Physical Education and Sport Science

2University of Macedonid)epartment of Educational and Social Policy

Abstract

The rupture of the anterior cruciate ligament is the most common athletic knee injury. The
aim of the presentase study was to plan and implement a rehabilitation programme to an adolescent
amateur athlete of football who suffered a rupture of the anterior cruciate ligament. The sample of
the study was a Hyearold footballer, 1.69 metres in height and 63 kilosveight, who was subjected
to surgery in order to reconstruct his anterior cruciate ligament. The aim of the rehabilitation
programme was the maximization of strength, thee@ucation in terms of proprioception, the full
stability andfunctionality of the knee, the improvement of his general and special fithess and, finally,
the functional rehabilitation of the athlete to the training regime of his sport. The experimental
planning included the rehabilitation of the athlete from the*2b the 3G* week after the operation
of reconstruction of his anterior cruciate ligamefthe programmencluded strength exercises of
concentric and eccentric muscular activation, of closed and open kinetic chain. The improvement of
the balance and the reducation of proprioception was achieved through the technical skills of the
particular sport. Plyomeic exercises were implemented to all directions. The field training started
with an interchange of walking and light running, progressively increasing in time and intensity,
running in 8shaped courses, changes in direction, sudden start and stop ofhgianid a combination
of all the aforementioned skills. In the final stages, functional exercises were performed in a controlled
environment. The results of the study were positive, as the athlete maintained the full range of
movement, presented good staityl of the joint and an absence of swelling or pain. To assess the
athlete after the completion of the rehabilitation, his balance was assessed through the electronic
platform MFT Bodyteamwork with a Togu Challenge balance board. In addition, the stodrigth
quadriceps was measured, and 3 single leg hop tests were executed. During the assessment, no
asymmetry between the injured and the healthy limb was noted in any of the performed tests. In
conclusion, a specialized rehabilitation programme after tbeonstruction of an anterior cruciate
ligament can be effective in eliminating muscular and functional deficits between the two limbs.

Key words:anterior cruciate ligament, rehabilitation, injury, return to sport.
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THE EFFECT OF DOMINANT LIMB MUSCLE STRENGTHENING TRAINING ON THE MUSCLE STRENG
OF THE NGROMINANT LIMB

St. Koumparakis, A. Gioftsidou, P. Malliou, N. Aggelousis
Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The purpose of this study was to investigate the effects of muscle strengthening training using
an isokinetic dynamometer of the dominant lower limb on the muscle strength, balance ability,
jumping ability and endurance of the natominant lower limb. Fiten healthy men (n=15) aged 18
G2 HH @SFNEBR oOoYSIyYy +3S I wn 5 Mdo &@SIFINAO $K2 RAR
instructed not to continue any physical activity during the experimental period participated in the
study. The experimeat period lasted four weeks, and the strengthening protocol consisted of 10 sets
of 10 maximal repetitions on the dominant lower limb on the Isoforce isokinetic machine with an
angular speed of 180sec for three times a week. Before and after the experimental period, the
maximal knee flexion and extension muscle strength at an angular spee® ah@d.8®/sec on the
Isoforce isokinetic dynamometer, balance ability on the Biodex balance platform was evaluated, where
the anterior/posterior deviation indexAP', medial/external lateral deviation 'ML' and total deviation
'SI' were recorded, and finally the jumping ability and endurance with the tests 'one lower limb jump’,
'three lower limb jumps' and 'seat strength endurance'. The results of the data analysrged
statistically significant: 1) improvement in maximal muscle strength of thedmmninant lower limb
flexors with an angular velocity of 186ec, 2) reduction in anterior/posterior 'AP' and total 'SI' balance
deviation, 3) improvement in jumping #ity, and 4) improvement in strength endurance for the non
dominant lower limb, p<.05. It appears that strengthening the dominant lower limb can bring about
changes in strength, jumping ability and endurance for the-dominant lower limb.

Key words:muscle isokinetic strengthening, balance, proprioception
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STRUCTURAL VALIDITY AND RELIABILITY OF THE BURNOUT INVENTORY BPUOHH SREEK
ENVIRONMENT

P. Fotiadi$, P. Mestousi$ M. Lefkopoulos, G. Masadi§ D. Doloma, A. Koupani?,
Z. Mavridod, D. Petanidid

Democritus University of Thrace, School of Physical Education and Sport Science
22nd Elementary School of Giannitsa
%Elementary School of Diavatiesi Imathia

Abstract

Burnout is defined as a work syndrome reggtfrom the employee's perception that the
expected benefits are less than what thegtuallyreceives Thus, theaimof this studywas to translate
and weigh the questionnaire "Burnout” so that it can be used in research in the field of Greek sports
and more specifically in the field of coach&sebackto-back translation method wassed totransfer
the questionnaire to the Greek sports environment. This method is recommended when a
guestionnaire is to be applied in an environment other than the one fdckwh wasconstructed 204
coaches from all over Greece took part in the survey. Of these, 142 were men and 62 women.
individual sports 65 people are active ah89in team sports. The questionnaiie composedf 22
guestionswhich aredivided into three factors that explore the concept of burnout. The first factor is
called "emotional exhaustion" and consists of 9 questions and explores the feeling of exhaustion as
well as undue fatigue that the coach feels during ttwachingprocess. The second factis called
"depersonalization” and consists of 5 questioh&xploresthe possible negative attitude towards his
athletes anchiscolleagues. The third factor is calledduced personal accomplishménit composed
of 8 questions, and explores the feelitite feeling of being able tachieve more than what he has
achieved so far. The answers are given orpaifit Likert scale where O=never and 6=every day. The
statistical analyses carried out are: (a) descriptive and inferential stafigticexploatory EFA and
confirmatory factor analysi€FA, (c) internal coherence and validigstingof the questionnaire using
I NEyol OKUa& h 3 &andavasdlAariintd exieattdiiie Rtdtisti€abanalysis shows a) the
EFAbrought to the fore the three factors proposed by iigvelopers b) the CFAconfirmed its
structural validity, c) the internal coherence of all three factors afsighlevels The results reveal
the structural validity and reliability of the questionnaire and therefore itsaiility for use in the field
of Greek sports.

Key words:Emotional burnout, personal achievements, mental burnout
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EXAMINING THE EFFECTS SINGLE EXERCISE SESSION ON THEREWE:L DELDERLY
ADULTS: A COMPARISON BETWEEN FALLERS ARALNERE

E. Kouft, F. Papanikolaot) K. Anagnostopoulds D. Menychta A. Kanavaki A. Grekidis,
M. Michalopoulot, I. Smilios, H. Doudd, V. Gourgouli§ G. Sirakouli§ N. Aggelousis

Democritus University of Thrace, School of Physical Education and Sport Science

2Democritus University of Thrace, Department of Electrical and Computer Engineering

Abstract

According to research, weatkeingisakef OG0 2NJ Ay RSGOGSN¥YAYyAYy3a 2ySQa
to decrease gradually over time. As the prevalence of depression increases among the elderly
population, this metric becomes increasingly significant. Although dbkam physical activity and
exercise iitiatives have been shown to enhance whdling, there is limited research on whether there
is a distinction in welbeing outcomes between those vulnerable to falls and those who are not. This
study aims to examine the impact of a single exercise sessidhe weltbeing of older adults and to
explore any differences between fallers and rfaliers. The study involved 41 participants from open
protection centers for the elderly who anonymously completed the Profile of Mood States (POMS)
questionnaire befee and after one training session. The results showed a statistically significant
interaction between measurement and group regarding anxiety, confusion, and overatheird,
with non-fallers experiencing positive changes following their involvemernhénexercise program.
Moreover, statistically significant differences were observed between measurements in the energy,
aggressiveness, and depression measures, indicating improvements for all participarisogoam.
However, no significant differencesere detected regarding fatigue levels. These findings suggest that
a single exercise session can enhance the mentalbeaiy of elderly individuals, including those at
risk of falls and those who are not.

Keywords:quality of life, falls, exercise, depression, anxiety
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EXAMINING THE EFFECTS OF A SINGLE EXERCISE SESSION BREINGEOEEDERLY
ADULTS: A COMPARISON BETWEEN FALLERS ARELNERES

Introduction

Falls among older adults are a major public health concern due to the association of falls with
morbidity and mortality. Research has shown that older people participating in regular physical activity
have beneficial effects on both their health and thewell-being (Zhu, 2019; Chen et al., 2018).
Improvement was also noticed in physical functioning and falls in this population. The importance of
well-being lies on the fact that it is associated with multiple benefits including increased chances of
survival decreased expenditure on mental health services and improved prognosis for psychological
disorders (Fredrickson, 2008; Steptoe, 2011). However, the relationship between exercise and well
being among fallers and nefallers is not fully comprehended. Thmurpose of the study was to
examinethe impact of a single exercise session on the-aeihg of older adults and to explore any
differences between fallers and ndallers.

Method
Sample

This research involved a sample of 41 individuals from two open protection centers located in
Y2Y2UAYA OrwA_ h BAY' L¢r"B[ 0 “FgA K Ihy IpESybErs3 S W A3 Sa
The sample consists of 6 men and 35 women of which 29 were fallers and 42lleos, which were
able to participate in an exercise program according to their cardiologist.

Experimental design

The participants took part in exercise programs, twice a week, fe@@0bMinutes each time.
Data were collected through the sélf RYA YA a0 SNBR at NPFAES 2F az22R {{
which was completed anonymously both before and after one exesgssion. This questionnaire
consists of 7 factors: 1) anxietynsion (6 questions), 2) energy (6 questions), 3) aggressiveness (7
guestions), 4) depression (8 questions), 5) fatigue (5 questions) and 6) confusion (5 questions). All the
above factors integpret the overall psychological mood state. Responses to the questionnaire were
indicated on a $oint Likert scale ranging from O0=not at all to 4=extremely.

Statistical analysis

Reliability Analysis was ustaltest theconsistency of the queginnaire factors. Independent
t-test analyses were used in order to examine if there were differences between the group ¢f t f S N&
cnonfl f f SNERE 0 SigagoNI thél dx&SdisdlprdgianiBoREpeated Measures Analyses
were used to determine the differences in psychological mood state with independent factor the group
2F GERORTISNESNE: | WR T8 OO 2RFLISIKES ¢ aSOSyYy Tl OG2NA
YSI Aadz2NBYSyqhaF GSaNET2 NIKS f S@St 2F adl dGAadAort aady,
Results

¢tKS &/ NRPyolOKQa hé¢ AYyiUSNYyrft O2KSaiAzy AYyRAOI
factors, before participation varied from .74 to .90 and the same factors after participation varied from
.81 to .90.The independent-test analyseshowed that there wer@o statistical significardifferences
0S06SSYy G(KS ZNRHEAX ESNEF I 6 SBARE (G KSANI LI (Rabld OA LI G A
1). The Repeated Analysis Measuremgmbwedstatistically significant differences in the interaction
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between meastement and group regardingnxiety R1,3078,14, p<.05confusionfz,39=5,08, p<.05

and Total Psychological Mood (TPM) 44,42, p<.05with nonfallers showing improvement after
participating in the exercise progrardditionally, statistically significant differences were observed

between measurements for energyubk-4,52, p<.05 aggressiveness$izorb,51, p<.05 and
depressionka1,38=8,98, p<.05with improved outcomes after the program for all participants. In
contrast, there vere no statistically significant differences intetm 2 ¥ G KS LI NI A OA LJ y i
above results arpresented in detail in Table 2

Table 1. Statistical significanRA F FSNBEyYy OSa 06Si 6 SSghonFkK $t SNA dzLI0 SF 2 KE
participation in the exercise prograror eachfactor of the questionnairand the Total Psychological
Mood (TPM)

FACTORS r easurements before program

Anxiety/Tension t9=0,609, p>.05

Energy t39~0,237, p>.05
Aggressiveness t@9=0,299, p>.05
Depression t(39=0,643, p>.05
Fatigue t(39=0,655, p>.05
Confusion t39=0,045, p>.05
TPM t(39=-0,506, p>.05

TPMe= Anxiety/Tension+ Depression + Aggressiveness + Fatigue + ConfyuEioergy + 100

Table2. Mean (M) and standard deviation (SD) for grobpfore and after the exercise program, for
eachfactor of the questionnairand the Total Psychological Mood (TPM)

MEASUREMENTS
FALLERS NON FALLERS
FACTORS

BEFORE AFTER BEFORE AFTER

r SD r SD r SD r SD
Anxiety/Tension 74 .68 .67 .61 .89* .85 40* .70
Energy 2.49 .78 2.63 .82 2.43 g7 2.72 .70
Aggressiveness .39 .60 31 .50 .46 .86 32 71
Depression .60 .69 44 .67 .73 .69 45 .63
Fatigue .88 .76 1.06 73 1.03 .94 76 .88
Confusion .89 .65 g7 .66 .90* 71 48* .66
TPM 101.06 3.54 100.69 3.15 101.58* 3.79 99.69 3.52
* p<.05
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TPM=Anxiety/Tensiont Depression + Aggressiveness + Fatigue + ConfuEioergy + 100

Discussiort, Conclusions

From the results abovét was observed that a single exercise session can have a positive
impact on the mental welbeing of older adults, regardless of their fall risk staflisis finding
highlights the potential benefits of physical activity as apbarmacological intervention to enhance
the overall welbeing of older adultsThis is particularly relevant for older adults at risk of falls, who
may benefit from targeted exercise programs that aim to improve balance and reduce the risk of falls
(Sherington et al., 2019).

These results suggest that promoting regular physical activity, even in the form of a single exercise
session, can be a promising strategy to enhance the mentatbe#ly of older adults, which may
ultimately contribute to a better quality of life.
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Abstract

The purpose of this research was to study potential relationships between athletes' levels of
anger, aggression, and coaching behavior in the sports of Handball. For the completion of the survey,
the Greek versions of two questionnaires were used: a) &eger and Aggression Scale" (CAAS), and
the " Coaching Behavior Questionnaire" (CBQ). The sample consisted of 332 Greek athletes (Men=179,
Women=153), which was divided into three groups based on their years of athletic experience: a) 1
2=120, b) #A=128and c) 5>=84. OneNay Anova statistical analysis was performed to process the
outcomes. The results highlighted: 1) the 2nd most experienced group showed higher levels of "Anger"
and "Aggression" in comparison to the other two groups and 2) in termsrafegewomen displayed
a higher index regarding the coach's "SupporBahavior’, compared to men. In conclusion, it is
becoming increasingly evident how vital the knowledge of engagement is for a variety of crucial
behaviors in the sports of Handballasll.

Key words:Handball, Gender, Sports Experience, Behaviors
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THE EFFECT OF AN EXERCISE PROGRAMME IN WATER IN TEENAGER'S SELF ESTEEM AND ANXI
J. Anthymidis, Ou. Matsouka, Ph. Philippou, G. Kosta

Democritus University of Thrace, D.P.E.S.S., Komotini

Abstract

The purpose of this study is to examine the effect of water exercise programs on the
level of seHesteem and anxietgtress of adolescent (158 years) participants. For the
purposes of the present study, 40 typically developing adolescents, ageti8 lygars,
participated voluntarily and were randomly divided into two equal groups to facilitate the
research: Exercise Group 1 (OA1) and Control Group (OE). The trainees attended an exercise
program in the water: 3 sessions per week for 1 hour of sessiomgluwelve weeks.
Participants and their parents were informed of the needs of the study and agreed in writing
on their voluntary participation. Practitioners were evaluated before and after intervention
on factors related to selésteem and stress with th8tate Trait Anxiety Inventory (STAI), a
widely used measure of stress characteristics and conditions. The analysis of the results
showed a statistically significant difference between the initial and final measurement for
stress characteristics (p <0.0Gd)d the factor group (p <0.001) demonstrating a statistically
significant improvement in OA compared to OE after the exercise program. Similarly, a
statistically significant difference was found between the initial and final measurement for
selfesteem (p<0.001) as a result of exercise alone for OA. In conclusion, water exercise
improves seHesteem levels and reduces stress levels of adolescent students.

Key words:Aquatic exercise, Adolescence,-sslieem, anxiety.
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STRUCTURAL VALIDITY AND RELIABILITY OF THE TRAIT ENNOEIONAENCE QUESTIONNAIRE
- SHORT FORM" (TEQBE) IN THE GREEK SPORTS ENVIRONMENT

P. Mestousi$, P. Fotiadi$, M. Lefkopoulog, G. Masadi§ D. Doloma, D. Petanidi$
Z. Mavridod, A.Koupani®

Democritus University of Thrace, School of Physical Education and Sport Science
2Elementary School of Diavatiesi Imathia
32nd Elementary School of Giannitsa
Abstract

Emotional intelligence is defined as a form of social intelligence, which includes the ability of
an individual to understand his or hewn and other people's emotions, to make subtle distinctions
between different emotions and to use this information to guide his or her thoughts and actions
accordingly. Therefore, it becomes an important factor for the field of sport and especiallyaftires
of either team or individual sports. Thus, the aim of this study was to translate and weight the Trait
Emotional Intelligence Questionnaireshort Form" (TEIQuU8F) so that it can be used in research in
the field of Greek sports and more specifigat the field of coaches of team and individual sports. The
guestionnaire was translated into Greek using the b@mckack translation method, which is
recommended for questionnaires that are to be used in a different cultural context than the one for
which they were constructed. 204 coaches (142 or 69.6%) and female coaches (62 or 30.4%) took part
in the survey. Of these, 65 (31.9%) are active in individual sports and 139 (68.1%) in team sports. The
guestionnaire consists of thirty questions of which twesix are allocated to four factors while four
are involved only in the calculation of overall emotional intelligence. The four factors are: a)
emotionality: consists of eight questions, b) sadhtrol: consists of six questions, c) wiading:
consistof six questions and d) sociability: consists of six questions. The statistical analyses performed
are a) descriptive and inferential statistics items, b) exploratBFFAand confirmatory factor analysis
(CFA)c) internal consistency and validity tegfinf the questionnaire using Cronbach,sconvergent
validity and extracted mean variance indices. The statistical analysis found that:EyAbeught to
the fore the four factors proposed by the questionnaire developers, b) G confirmed the
structural validity of the questionnaire c) the internal consistency of all four factors was at high levels.
The results establish the structural validity and reliability of the questionnaire and therefore its
suitability for use in the Gek sportenvironment

Key words:emaotionality, confirmatory factor analysis,
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ATTITUDES & INTENTIONS OF PEOPLE WITH LOW BACK PAIN REGARDING
THE USE OF THE PILATES METHOD IN THEIR DAILY LIFE

A. latropoulou, E. Bebetsg#\. Beneka, P. Malliou

Democritus University of Thrace, D.P.E.SKbmotini

Abstract

In the last two decades there has been an increase in patients suffering from chronic low back
pain because the majority of the adult population operates in safffiee job or performs some form
of work that involves prolonged sitting, which increases back pain, pain that gradually affects other
parts of the body. The aim of this study was to investigate the effect of exercise with the Pilates method
on enhancing rativation and intentions in people with chronic back pain and prolonged sedentary
lifestyle. The study involved 100 adults with chronic low back pain who had never exercised with Pilates
before. The participants had chronic low back pain that was not digedliosis, structural deformity,
overtraining or recent musculoskeletal injury and were divided equally into two groups, the control
group (N=50) and the experimental group (N=50). During the intervention, 18 exercise sessions were
performed with the Pdtes Equipment method (Reformer, Cadillac), performing exercises aimed at
stabilizing the lumbar spine and strengthening the core muscles. The duration of each lesson was 50
minutes, including warrup and cooldown in the program and its frequency was tarémes a week,
with the total duration of the intervention being six weeks. To investigate the attitudes and intentions
of individuals to participate in this program, the Theory of "Planned Behavior* was used. From the
analysis of the data, it is likelhdt there will be a statistically significant main effect of the Pilates
factor after the end of the intervention on the motivation and attitudes of the experimental group,
and also, the intervention group is expected to show more positive attitudes aadegrintentions to
participate in exercise programs compared to the control group. The results of the present study
suggest that exercise with the Pilates Equipment method can be a form of exercise that can help
enhance individuals' motivation and inteatis to actively participate in intervention programs aimed
at treating chronic low back pain.

Key words:Pilates Equipment, Low Back Pain, Theory of Planned Behavior
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EXPLORATORY APPROACH TO TENNIS COACH COMMUNICATION
Belis N., Athanailidis I., Chatzinikolaou A., Laios A.

Democritus University of Thrace, School of Physical Education and Sport Science, 69100 Komotini

Abstract

This study investigates the impact of communication between tennis coaches and athletes on the
performance angsychological welbeing of the athletes. The research involved 200 tennis players
from Northern Greece who completed comprehensive questionnaires assessing their coaches'
communication effectiveness. The study utilized the "Communication Skills Chesélisttped by
Dave Miley and Miguel Crespo (International Tennis Federation), covering various aspects of verbal
and nonverbal communicationThe results revealed that positive communication practices, such as
constructive feedback and praise, signifidgrgnhance athletic performance and psychological
resilience. Athletes reported feeling more motivated and less anxious when their coaches used
positive reinforcement. Conversely, inadequate or negative communication was associated with
poorer performanceparticularly among athletes with low seadsteem or high anxiety levelShe

study underscores the critical role of effective communication in creating a supportive and
productive athletic environment. Coaches are encouraged to develop and implement quoation
strategies that cater to the individual needs of their athletes, providing positive reinforcement and
clear, concise instructions. Future research should explore the nuances ofathéete

communication across different sports and cultural coseto develop comprehensive training
programs for coaches. The findings highlight the necessity of ongoing coach training programs
focused on enhancing communication skills, especially in sports like tennis, where direct coaching
during matches is limited

Key words:Communication, Coach, Tennis, Athletic Performance, Psychological Resilience
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Abstract

Work-related musculoskeletal disorders are a phenomenon that occurs many employers
worldwide. It seems that agricultural professions are a cause of many overuse syndromes and chronic
low back pain, because of repetitive manual work as welbgerating machines. Among various
agricultural taskssouthern Chios habitantare mainly occupied with Chios Mastic Gum, a natural
product with unique harvesting, sorting, and cleaning procedure. Therefore, the aim of this study was
the recording of musculoskeletal disorders relto mastic gum cultivation. Sample of this research
were 51 southern Chios habitants who produce mastic gum and more specifically 39 females and 12
males, of age 61,47 years, with weight 74,96kg, height 164,96om27,41kg/m? and31,02years of
work in mastic gum productiorFor the recordingNordic Musculoskeletal Disorders Questionnaire
(NMQ)was used in adjustment of the Greek translation by Dr Antonopoulou Maria. Reboliged
that in the past12 monthspain occurrence wal0,39%in lowback,72,55%shoulders64,71%knees
60,78%wrists/hands 56,86%neck 49,01%elbows 45,1%hips, 35,29%upper backand 33,33%
ankles/feet Furthermore differencesoccurredin locomotiveorgans pairbetweenmalesandfemales
In conclusion SouthernChiosagriculturersappearin a large degredroubles almost in every body
region,therefore further and more detailed research needs to be conducted towards the creation of
intervention protocols as well dsbitant) SNH2Y2YA O SRdzOF A2y ®

Key words:musculoskeletal disorders, Chios mastic gum, agriculturers, NMQ
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APPLICATIONS OF THE FOAM ROLLER IN SPORTS AND LEISURE AREAS
E. Florou, P. Malliou, A. Gioftsidou, A. Hatzigeorgiadis, K. Vosvolidou

Democritus University of Thrace, Department of Physical Education andRjemte

University of Thessaly, Department of Physical Education and Sport Science

Abstract

The Foam Roller (FR) (lightweight, cylindrical tube of compressed foam) is a widely used tool
for applying selinyofascial release to athletes of all levels, from recreational to professional athletes.
It is a seHexpanding and sekxpanding instrument \ailable in a variety of shapes, densities and
surfaces, from smooth and soft to hard and embossed. It is mainly used in injury rehabilitation
programs, for core strengthening exercises, to improve balance and overall muscle tissue health while
massaging selfmassage). The main aim and purpose of this literature review was to investigate
whether the use of foam rollers has a positive, negative or no effect on the range of motion, the
recovery and performance of the athletes/practitioners. Furthermore, beeafoam rollers are now
being used systematically in exercise modalities such as yoga, pilates, cross fit, crosstraining,
therapeutic exercise, clinical pilates etc. it is important to know the correct method of use to get the
desired results. Search engs were used to conduct the literature review and peeviewed, English
language publications were selected: 1) studies which measure the effects-ofchated myofascial
release using a foam roller on joint range of motion, strength, balance, acuselenpain, pain
sensation and muscle performance; 2) studies which compare an intervention programme using a
foam roller with another intervention method and/or a control group; 3) studies which compare two
intervention programmes using different foam . The results of the present review suggest that,
with the selfmyofascial release technique, scar tissue and adhesions are reduced, blood flow is
increased, and tension and pain caused by swelling and spasm in muscle fibres are reduced. There is
also evidence to suggest that these tools can increase range of motion and the recovery process, thus
reducing the effects of acute muscle soreness, delayed muscle soreness performance and allowing
participants to extend the time and volume of training which &zad to a longerm improvement in
performance.

Key wordsfoam roller, self myofascial release, elite athletes, recreational athletes
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EFFECTS OF A BRIEF EXERCISE INTERVENTION FOR FALLS PREVENTION ON BALANCE AND LO\
LIMB STRENGTH IN WOMEN OVER 65 YEARS IN RURAL GREECE. A PILOT STUDY

Kanavaki, A.M, Michalopoulou, M, lliopoulos, 3, Irakleous, B, Nasiou, E, Menychtas, DB,
Kouli, E, Gkrekidis, A, Douda, H.F, Smilios, {, Gourgoulis, V, Syrakoulis, &.Aggelousis, N.

Democritus University of Thrace, Department of Physical Educat®mort SciengeKomotini
2Home Care, Municipality of Komotini
3Democritus University of Thrace, Department of Electrical and Computer Engineering

Abstract

Exercise in older adults has important benefits, including maintenance of physical function and
falls prevention, and is recommended at least twice per week. Older adults in rural areas in Greece
may be unfamiliar with exercise regimes and are unlikelgjaee access to relevant information and
services. As part of the ASPIDA project for falls prevention, a brief exercise and educational
intervention took place in a village of Rodopi, Greece. The program consistesveék6x 1hour
sessions of supervisedayp exercise. Participants also received brief education on the importance of
exercise for falls prevention and were encouraged to set personal goals and perform the exercises at
home. Older women were invited to participate via local social services arl @f mouth. Dynamic
balance (TimedUp-and-Go) and lower limb strength (30sec chsiiand) were assessed before and
after the intervention. Participants also completed a questionnaire on current physical activity (PA)
before the program. A total of 16 cddd womenxg5 years, mean age 718 = y 7 ®p’2  YI NN&X SR
cohabiting, were assessed before and after the interventi®aised on selfeported PA, before prior
to the program only 14.2% engagedirm K 2 dzNEskust@ &l physical exercise, whereas 57.1%

did not engage in anyAls0,35.7% reported walking; 0 K 2 dzNJB k ¢ S S3p,7% <IHour/iveerr (i K S NJ
Lower limb strength showed a significant improvemdrefore (M=13.25pfter (M=14.56), t(15)=

2,23, p=.042There was no statistically significant differerin dynamic balance. However, there were
improvements {0.53sec) which have clinical significance based on the normative test values, i.e. +0.3

to +0.4sec average change per 5 years in these age groups. Most participants reported incorporating
some exeraes in their daily routine. All were satisfied with the program and would be keen to
continue if they had the opportunity. Findings show that even a-esource intervention of short

RdzN} GA2Y | yR FTNBIdsSyoe Oy KI @S thidadabhldanted@iseS T TS O
awareness and motivate them to adopt exercise routines. Such programs are feasible with the
collaboration of local services and have the potential to decrease risk of falls. foplagsessments

will determine the extent of maintenare of exercise behaviour.

Key words elderly, balance exercise, lower limb, brief intervention, falls
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EFFECTS OF A BRIEF EXERCISE INTERVENTION FOR FALLS PREVENTION ON BALANCE AND LO\
LIMB STRENGTH IN WOMEN OVER 65 YEARS IN RURAL GREECE. A PILOT STUDY

Introduction

Strength, balance and flexibility exercise at least twice a week is recommended for older adults
(U.S. Department of Health and Human Services, 2@#cific benefits of exercise for this age group
involve maintenance of physical function, management of certain chronic conditions, such as
osteoarthritis, and falls preventioNICE, 2019)alls among the elderly in particular is a cause for
public health concern, as it can lead to injury, loss of independence and compromised quality of life
(WHO, 2007)Poor balance and muscle weakness are among the risk factors for falls. For example, a
four-year longitudinal study found that poorer performance in physical function tests, such as balance
and chairstands, predicted higher risk of injurious falls irstage grougWard et al., 2015)On the
other hand, exercise programs that focus on muscle strength, balance and gait can reduce the rate of
falls by 23% and number of fallers by 15%, based ondiglity evidence from a recent systematic
review (Sherrington et al., 2019)

Older adults in rural areas of Greece are unlikely to be familiar with exercise regimes or have
access to information on falls prevention, especially since there areleeant programs in place. Due
to limited availability of public services in areas of low population density, it is also unlikely these older
adults have access to group exercise programs. Under these circumstances, raising awareness on the
role of exercse for falls prevention, providing the opportunity for familiarization with balance and
functional exercises and encouraging adoption of such exercises in daily life could be beneficial for this
population. Interventions requiring minimum resources, sustaace-weekly group strength training
programs in community setting®ates et al., 2009nd tailored homebased programg$Gardner et
al., 2002)have been utilised in falls preventions interventions and found to be effective in improving
strength and physical function in the elderly. As part of ASPIDA project on physical activity, falls and
quality of life in the elderly, a pilot exercise intertiem took place in order to determine the feasibility
of procedures, effectiveness and program acceptability in-weald settings. The present study
reports on the effectiveness of the brief exercise intervention on balance and lower limb strength in
community-dwelling women over 65 years.

Methods
Participants

Communitydwelling women 65 years or older, residents of a village in municipality of Rodopi
were eligible to take part in the study. They had to be able to ambulate independently and have no
health or cognitive impediments to participation. Twetitye wamen took part in the exercise
program and 16 of them attended the folleup assessment.
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Setting

Participants were invited to participate in the study by local staff of Home Care services and
word of mouth. Following written informed consent, baseline assessments took place. Demographic,
health-related characteristics and physical activity (Generalacttte Physical Activity
QuestionnairéNHS, 2009)were selreported. TimedUp-andGo Test (TUG) andséc Chakistand
test (Rikli & Jones, 199@)ere used to assess dynamic balance and lower limb strength. Based on their
performance on the physical function tests, participants were divided in two exercise groups, i.e.
higher and lower performance. The program consisted-ofe@k x 1hour sessiond group exercise
of moderate intensity, i.e.,-8 out of 10 on a verbal scale of perceived difficulty assessed throughout
the sessions. The focus was on lower limb strength, with progressive muscle loading, and balance,
including reducing base of supposhifting weight from foot to foot and avoiding objects. With the
aim to make the sessions enjoyable and engaging, each session included different variations of
exercises and games, at sitting, standing or walking position, with the use of simple equipownt,
as chairs, playground balls, ropes, balloons, 0.5It water bottles etc. During the sessions the two
instructors linked the exercises to their potential utility in falls prevention, offered alternatives on how
to perform the exercises safely at homenpghasized the importance of engaging in exercise as part of
daily life and encouraged participants to set personal goals and perform the exercises at home.
Following the completion of the program, physical function waassessed. Participants were given
written feedback on their performance before and after the program in relevance to normative data.

Statistical analysis

Analysis was conducted with SPSS 27 software. Descriptive statistics were used for participant
characteristics and paired sampledebts compared scores in TUG and CGhtind test before and
after the program. Variables were also examined for normality.

Results

A total of 16 older womemg5 years, mean age 718Ir = y 1T ®p2  YI NNA SRX
were assessed before and after the interventi®@ased on selfeported PA, before prior to the
program only 14.2% engagedim K 2 dzMEskustBesl physical exercise, whereas 57.1% did not
engage in anyAlso,35.7% reported walkings o K 2 dzN& k ¢ S S3p,7% liouriveeR. lLoé& NJ
limb strength showed a significant improvemeiefore (M=13.25pafter (M=14.56), t(15)2,23,
p=.042.There was no statistically significant difference in dynamic balance before (M=8.03) and after
(M=7.51), although there was an change in performance towards the expected dirgwtidb).

Discussion

The onceweekly/ 6week exercise program was effective in improving lower limb strength.
Improvements in dynamic balance0(G3sec), although nesignificant statistically, had clinical
significance based on the normative test values, that is +0.3 to e®©alserage change per 5 years in
these age groups. Most participants reported incorporating some exercises in their daily routine. All
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were satisfied with the program and would be keen to continue if they had the opportunity. Findings

show that even a lowesource intervention of short duration and frequency can have positive effects

2y 2f RSNJ 62YSyQa aiNBy 3l kandmptRatedHerh koyadoftiexemdider & S |
routines. Indeed, knowledge, behavioural regulation and social factors play an important role in the
adoption of falls prevention exercises in daily (feig et al., 2016 0One limitation is that adherence

to exercise at home was not systematically recorded and perceived functional improvement was not
assessed. However, such programs appear feasible with the collaboration of local services and have
the potential to decreasésk of falls. Follovup assessments will determine the extent of maintenance

of exercise behaviour and future work can more systematically focus on application and assessment

of behaviour change strategies.
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IMPLEMENTATION OF A HOSRBASED EXERCISE PROTOCOL FOR THE MANAGEMENT OF NECK
PAIN IN HEALTHCARE WORKERS.

P.Sakellart, A. Beneka, P. Malliolt, Th. Konstantinidi€. E. Mikrogiannaki,
K. Marsouvanidoty, E. Ganatsiot
Democritus University of Thrace, D.P.E.S.S., Komotini

’Democritus University of Thracegpartment of Medicine, Alejandoupolis

Abstract

Work-related musculoskeletal strains have been increasingly studied in the last decades, as they
are a serious socieconomic problem. The prevention and management strategies from the European
Organization for Occupational Health and Safety (EOR8A) mvide for intervention within the
workplace. The aim of this study is to implement an exercise protocol within the hospital and to
document its effect on neck pain in healthcare staff. The sample consisted of 40 employees (nurses,
doctors and dentists) whh was divided into two groups. The first was the intervention group (20
people) and the second was the control group (20 people). The Neck Disability Index (NDI) tool was
used to assess neck pain. Common characteristics of the sample were load caepgigjve
movements and working in a prolonged standing position. The exercise protocol included mobility,
stabilization, stretching, flexibility and nerve tissue mobilization exercises for 6 weigkS sessions
per week for 40minutes. The tool used to assess pain was the Neck disability index (NDI), which
contains questions about the effect of pain on ten daily life situati@tdivities (pain intensity, weight
liting, sleeping, reading, recreation, driving, working, corning, headaches and personal care).

The sample was assessed using the above instrumemiables twice, before and after the
intervention. The program was implemented in the intervention group only and included mobility,
stretching, stabilization andéekxibility exercises for the trunk and upper limbs. The SPSS statistical
package was used for data processing and analysis. The results showed that neck pain strongly affects
the activities of leisure, sleep, work and headache of the workers, which eyetitf after the
intervention program. In conclusion, the application of therapeutic exercise protocols within the
workplace appeared to have beneficial effects on both pain intensity and mood of health care workers.

Key words:healthcare employees, neck pain, exercise, NDI.
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THE EFFECT OF ELECTROMYOSTIMULATION (EMS) EXERCISE IN WOMAN WITH IDIOPATHIC
SCOLIOSIS

F. Angeli, A. Gioftsidou, P. Malliou, A. Beneka, |. Mousouli, P. Tasiou
Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The spine shows lateral and anterposterior curves. Conditions in which there is excessive
lateral growth of the curves, resulting in the displacement of the spine from its predetermined
position, i.e. from the midline of the bode, are considered as patjiold and called scoliosis. The aim
of this study was to examine the effect of electomyostimulation exercise on a woman with idiopathic
scoliosis. The sample of the study was a -fiftg (55) years old lady who came as a trainee to a
specialized exercissenter with electomyostimulation (ems). Based on her body mass index (BMI) she
was obese level 1, had mot exercised in any way or by any means during the past thirty years, and
presented with pain in the back, lower back and right upper arm. The goalsopthgram was to
AYLINRGS GKS GNIAYySSQa ljdZftAadge 2F tAFS YR AYyONBI
and consisted of a twentgninute training session once every seven days (7 days). The exercise
program involved all muscle groups, &ig to correct muscle imbalances caused by scoliosis. Both
before and after intervention program measurementsasthropometriccharacteristics (body mass,
standing height, body composition, circumferences in cm), evaluation tests such as the Side Bending
Flexibility Test and the Back Scratch Test, and the Scoliosis ResearchZZo(SE22) questionnaire
was completed for theguality of life of patients with scoliosis. After the end of the intervention,
improvements were presented in terms of anthropoimie characteristics, with the main finding being
the decrease in muscle mass. Furthermore, it appears that there was a difference between initial and
FAYILE YSIFadaNBYSyida Ay GSN¥xa 2F aaSaayvySyid GdSada
life with reduction in pain. This particular research lays new foundations in the technological means
that a coach can utilize in order to provide substantial and more immediate improvement to a suffering
population of this kind.

Key wordsidiopathic scoliosis, electomyostimulation, quality of life
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TRANSLATION, CR&338 TURAL ADAPTATION AND VALIDATION ORANES
QUESTIONNAIRE, ADAPTED TO THE NEEDS OF PHYSICAL THERAPISTS

|.Kaloudis, E. Mpempetsos, P. Malliou, @atsiou

DemocritusUniversity of Thrace, D.P.E.SkKmotini

Abstract

Many chronic diseases are characterized by neuropathic pain. Its diagnosis with clinical and
imaging investigations is a difficult and costly process, which does not always provide \atigigy.
An inexpensive and usually effective tool that helps the clinician in detecting and evaluating
neuropathic pain is questionnaires. Of thesd,AANSS was designed so that, by answering questions
about sensory activity in their body, the patientodetermine whether he they suffer from pain mainly
of neuropathic or nociceptive origin. It has been translated and validated in many languages and is
widely used in several countries, such as Greece. The purpose of this study was to translate it into
Greek and to validate it for a specific population, that is for neuromusculoskeletal patients referred for
physiotherapy.With the consent of its creator, the questionnaire was translated and culturally
adopted into Greek, following the procedure proposed by the International Society for the Assessment
of Quality of Life. The translated guestionnaire was then administeradsaimple of 60 patients, with
a mean age of 38.6 years. Of these, 30 had pain of mainly neuropathic origin and the remaining 30 had
nocieptive pain, according to the clinical assessment of specialized physical therapists. Patients
completed the questionnaire themselves, as suggestée analysis of the results was done with the
statistical program SPSS v22, using the Cronbach's alpha coefficient. The level of significance for all
measurements was set at p<0.01 as in the original verSima results showed that SLANSS, contrary
to previous research, cannot identify pain with a dominant neuropathic component, in patients with
neuromusculos&letal problems. The discrepancy with earlier studies that found this to be reliable may
lie in the fact that they included patients with a wider range of chronic conditions, such as diabetic
peripheral neuropathy, diverticular neuralgia, primary trigenhinauralgia, primary glossopharyngeal
neuralgia, and cancer. In contrast, the present research included patients with common
neuromusculoskeletal diseases of a chronic nature, such as low back pain, sciatica, neck pain and
algodystrophies.

Key words:neuropathic pain, SLANSS, validity, reliability
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THE EFFECT OFINNERVENTION PROGRAM GMG™MAN PATIENT WITH CHRONIC NON
SPECIFIC LOW BACK PAIN. A CASE STUDY

N. Liadakis A. Gioftsidou, P. Malliou, ABenea

Democritus University of Thrace, SchooPabiysical Education and Sport Science

Abstract

The purpose of the present case studyas to examingthe effect of aphysiotherapy
intervention programcombined with core stabilization exercisén terms of pain, functionality,
hamstring flexibilityand isometric endurance of trunk extensor musgl@s a woman patient with
Chronic NorecificLowBack PaifCNSLBP)ow BackPain (LBPyvas definedas any pain in the low
back between L1 and L5 and the sacroiliac joidis.a common health problefis extremely prevalent
in many groups of population and is documented that more than 80% of the populatitin
experience an episode of LBRIring a period of their liv& It is one of the main reasons for disability,
absence from work, and responsible for huge direct and indirect economical inffrecsample of the
study was awoman patient, 46 years old with CNSLBPhe woman patient, followed a-Week
interventionprogram, 2 tmes per weeka total of 10 sessionkgsting about 5860 min. each session.
The intervention program was a combinationaifysiotherapywith diathermy,therapeuticmassage,
transcutaneous electrical nerve stimulatifFENS), ultrasound, laser plus core stabilization exercises.
The wonan was asked to performl-3 sets of8-15 repetitions for eachcore stabilization exercise,
under the supervision of a physiotherapist and a professor of physical educ@tiemumber of sets
andrepetitionswere increased depending on the progress of patidite dependent variables that
were examinedwere the low back pain, functionality, hamstrings flexibility ath@ isometric
endurance of trunk extensor musclassing he NumericRating Scale (NRSPswestry Disability Index
(OD), fingertip to floor distance testFTFDYand theSorensen test (ST) respectivélife results show
a signifiant improvement in the values of the NRS pain numerical s®@te6@%0), the ODI
questionnaire 44,4%0), the FTFDBJ,5®6) and the S{67,5%), from initial to final measurementin
conclusionphysiotherapycombined with core stability exercisesas effective in reducing pain and
improving function in a woman patient, with CNSLBP.

Key words:chronic low back paircore stabilization exercises
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THE EFFECT OF AN INTERVENTIONAL MOBILITY PROGRAM ON PAIN SYMPTOMS IN WOMAN WITH
EXTERNAL EPICONDYLOPATHY

i3. Mitsaki, A.Gioftsidou, P Malliou, H.Douda V.K.Papadopoulou

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Conservative treatment is the first line of treatment for patients with external
epicondylopathy, which makes exercise an important means of treatment for this conditieraim
of the present research was to examine the effect of an interventional exercise program on pain
symptoms caused by external epicondylopathy, as well as to examine potential changes in elbow and
wrist range of motion. More specifically, a case stueg carried ouind the research sample was a
47-yearold woman with external epicatylopathy in the right hand. Before the stahd after the
completionof the intervention program, body measurements were taken (height, weight), pain was
measured using the Pain Assessment Scale (Visual Analogue Scale) as well as elbow and wrist range
of motion was measured with a goniometer. Then the intervention programs wmplemented which
included three phases of rehabilitation. The first phase included active range of motion exercises and
stretching, the second eccentric strengthening exercises @htic resistance and stretching and the
third phase eccentric strengthening exercises with dumbbells and stretchiregprogram lasted 8
weeks with a frequency of 3 times a weékom the final measurements, a reduction in pain was
found as well as an improvement in the range of motion in supinatipronation of the forearm and
in flexiong extension of the wrist. These results suggest that a program of eccentric exercise cdmbine
with gentle stretching, which is tailored to the individual patientcépable of reducing the pain
caused by external epicondylopathy and thus improving range of motion. However, it is not clear
whether the changes in range of motion are due to the reduction of pain, the stretching, or a
combination of the two factors, indating the need for further study.

Key words:External epicondylopathy, pain, range of motion, exercise
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FUNCTIONAL REHABILITATION OF ADOLESCENT IDIOPATHIC SCOLIOSIS

S. Papagiannj A. Gioftsidod, P. Malliod, A. Benek4 E. Makri, K. Vosvolidod

! Democritus University of Thrace, School of Physical Education and Sport Science

2University of Macedonid)epartment of Educational and Social Policy

Abstract

Adolescent idiopathic scoliosis is a thhgienensional deformity of the spine with an unknown
cause. The purpose of this case study was to limit the curve progression. The study sample was a 14
years old adolescent girl with a height of 1,58m and a waiglt3 kg. The goals of the rehabilitation
program were to improve body posture and respiratory function, training in activities of daily living,
increase in muscle strength and endurance, limiting the muscle imbalances as well as an improvement
in quality of life. The duration of the rehabilitation program was six months, split into four stages.
Before the start of the program and after the end of it, the following assessments were usgs %
measure the Cobb angle, scoliometer to measure the angteuok rotation, goniometer for joints
range of motion, overhead squat and sindgg squat assessments for muscle imbalances, strength
and endurance tests of the core muscles and a specific questionnaire to evaluate Quality of Life. In the
first stage emphsis was given to improve respiratory function, active-seifection and elongation,
balance, training in activities of daily living and proper muscle activation with customized exercises for
the scoliosis curves. In the second and third stages, thieuiff level of the exercises increased using
different body positions and emphasis was placed on muscle strengthening with specific exercises. In
addition, some exercises were chosen for daily training at home. In the fourth stage, exercises were
selectedbased on the myofascial meridians and emphasis was given on strengthening the stabilizing
muscles of the trunk. The results of the study were positive since we saw a reduction in Cobb angle
and trunk rotation, muscle strength and endurance improved, neugobalances reduced and body
posture as well as quality of life improved. In conclusion, a specialized combined program may be
effective not only to limit the progression of adolescent idiopathic scoliosis but also to improve it.

Keywords: scoliosis, rehabilitation, exercise therapy, strengthening
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RESISTANCE AND PILATES EXERCISE PROGRAM FOR PATIENT WITH CHRONIC LOW BACK PAIl
P. ToskasA. Gioftsidou, M. Marinidis

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

In modern society characterized by sedentary work and life in general, the appearance of
chronic pain in the lumbar spine is becoming a common phenomenon, which needs to be addressed.
In the recent international literature, the pilates method is very ofteentioned, in combination with
resistance exercise, as a means of dealing with and reducing pain. The purpose of the present study
was to study and evaluate the effect of combined resistance exercise and the pilates method on the
quality of life in a pa#int with chronic low back pain. The sample of the case study was a man aged 55
years old, height 1,83 and weight 80kg.Before and after the intervention the trainee completed the
ShortForm 36 Health Survey (8B) questionnaire to assess the quality oé.liThe intervention
program mainly used exercises with an emphasis on the core, focusing on strengthening the abdominal
and back muscles, as well as the muscles of the chest andltsadkration was 5660', frequency 1
time a week, alternating the twoxercise methodsThe program lasted 6 weeks and 6 sessions were
completed.The results of the study were encouraging. The trainee responded that he had positive
adaptations in several aspects of the questionnaire (physical functioning, social functioning, physical
pain and emotional and mental health), a fact that shows the pasitontribution of the combined

exercise program to the health of the patient with chronic low back pain.

Key words:exercisepilates,low back paincore strengthening
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ASSESSMENT OF MUSCULOSKELETAL PAIN IN OFFICE WORKERS.

Kourtis G., Pierrou K., Sakellari P., Beneka A.

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The occurrence of workelated musculoskeletal strains is a major health problem for workers,
especially those whose work requires prolonged periods of sitting. More specifically, office workers
present with neck, shoulder and upper back pain, a symptdated to the work environment. The
aim of this study was to study and detect the intensity of pain and its areas of occurrence in office
G2N]I SNEP® 9ATIKGE 62YSYy 6 ylryno 3SR nodHnpHDPHA |
npdynpmdpn G 2ticipayelirStBeNsBudy. All df thiedh were office workers, 8hours of
employment. A distribution of the pain assessment tool, "VAS(visual analogue scale)" . According to
pain intensity the scale is based on a graph in which a value of zero is defined das anga value
of ten to intolerable pain. With regard to the area of pain occurrence, the area of pain is selected on
the basis of an icon with precision. Analysis of the data showed that the majority of office workers
experience musculoskeletal pain. Thmain sites of its occurrence are the neck and shoulder girdle.
¢KS YSIy LI Ay &O02 NB (niotefate Radhy. Yhé eBultslofthe stueigshowsd tiratd ¢
office workers experience a moderate intensity pain in the shoulder girdle and cervical spine, which
has a direct correlation with the presence of musculoskeletal strain due to prolonged sittingeirico
ergonomics and lack of exercise. In conclusion, an interventional workplace exercise program is
proposed, aiming at targeted muscular strémgning, stabilization and mobility, to reduce symptoms,

working in the long term to manage worklated musculoskeletal stress.

Key words:pain, office workers, cervical spine, shoulder girdle, musculoskeletal strains.

Address for correspondence:

Kourtis Georgios

AddressDemocritus University of Thrace, School of Physical Education and Sp6&1@RKomotini
Tel: 6940980732

Email: giwrgoskourti88@gmailcom

185


mailto:giwrgoskourtis88@gmail.com

9-11JuneH n H gomotini

Exercise & Musculoskeletal Diseases

T Aponssan

& Bl{sffsrBrelrny e Bfefnfodismy &r BOAMRAELER] ¢ &

Wl wrremfBuvairae Br1BlLrsf e &
Jhanhas o Y7 <Y JOEEM << LT[ OBDONT L nod

PTSTE st [ hAsT T e Re gEL YT <fh TR <" >
Je <t

E >W‘V,|_VI h‘_"""Ch<"’>5/\'l >“"5|:OamR‘b||er‘h<.‘"l |
oh . -+ ¢ <" A4 77T 0O B Ab BT w, L h LT >wAY _h
R R B\ . >w o h=> s "h=-s"’h >8 h
R _h,h_.,v’>5 Lo . R _‘SPAW"‘BCD )
117“". . ‘h’v,‘hl j‘j<'“1’h,‘¢"l h/\h‘(.‘“""
6 A_A T svw_hyh A _FoamRellér. 4 Chw Y AR T KTyt
. Sw Y h'“f.‘h_h‘_h"l > N h - wA T A >“<.‘" ¢h h
-7, YOl <<, A h v' Y <' 1! " ¢ h* h‘(.‘"'l (.‘h‘_l s - 0
h‘_ ""(.‘h<"’>t5/\'l >‘V-B"-VA‘h¢"h. <h")5‘<‘15"/\w"'+5h/l\_
o>~ A >h houth A T L oAb >t e oA T
e A
> Lo > ' .PtibMed/GooyleSctholay PBDro ¢ hCochranelibraryd 1 A7 <*' ¢ A
B~ ' <cw, ‘" ¢ h A no W'B‘/\BI VW/\'I j‘j<‘VJ’h,’h‘ 1" >
T HNHH -V‘ -<"V,‘h/\ _h ¢t "7 th o W’B‘Ah.q)E
FoamRoller. = >w’ > _*  ~ 7~ ftw sha'' 57w’ Ah >jh <
h >t " _ "8, AT Abh je< * _ " 8" ' A h T R S A
""‘>W/\5' 'B"'__‘B'l _'/\ 'Ch/\'_'_h h/\\h""_hv'l
h = Y ¢ g h = > h . Yot B S “ ‘/\_ B " BA B> 88 <w 8 annﬂ?'bller'*ﬂ N W A~ h o
Loh _v\ B,,V“ ¢’/\"'IZ C S L _v‘ >‘(
VVWo.CD M _'V. A DR TR B e h 1 sFoamRolllet A8 _ h °
n'Ah* ' >hA_ ¢ Ah 1A, TYyY >8 ' FoamRollet 'S W' ¢4 A oh
YA SR . "V‘w'>h/\"l Y ¢ h 1 " h A -
U“‘C"' BJ’J"I A h ‘Lsi‘hy"‘/\ ‘,‘_h "’_'C"<<h
5‘5_"1@_/\ B - 1 7 h B, A -'. h‘_"'"’({h<",>5/\" >h <h v
(WvVve' FoamRdlleE' 1~ " *w’ >hA '3 hTYiwhTw’hy by
n‘u" A h «<' <Y1 h,’hIY
Ih/\hj',_"“”<"‘ Ih/\h.l‘__h
nte ' vAY'>SY . AHOQOTHOPCHOO W, . AhM RB__ "o
J ' .:6946825479 /2107668000

Email: info@pointofyou.gr

186


mailto:info@pointofyou.gr

O9MmM 17 A . HNOHO r- > AT

wre e e T G
¥ i

o Fhoressam

e BIJeffrBrslrnice Bfgfnyodimy 1 BEOAMRAELER[ &\ &
wl wraemfBovirae BIBLrBf el &

rl"h—l,—l"

B h, -4 . FOé,lmRO"w '*‘V’_/\ he' > h D B LAt O 1
h,vl‘l _II B<h‘_lq"_l_hl _.A >‘_A¢ (I _B‘.A'q‘" _I
Releasea Cw0O haAah - " ¢s h-" YA | NyYysa oémdppro *+ " h _
. A : T L.'>h o T YA h ® h T <h > " th h " ' LN
' h‘_v—'vqh<v’>5/\| >‘V_B"_v/\'h¢" -{‘éWéﬁE‘"W'v.'w"d
,h "> ys ht T B LAY W T Y FoamR ff SNE S '>" hac €sh’ 'y h¥<
h <« <h Y < h > B Lt h Y8 ' ¢ h 0, " >h h ¢ ht Tt T !
TSV e Bt >sw AT A h B~ ' >"'" ¢ ALY A vt C ¢ w A B ¢ h
L. htstoon : >" 8 ! T, h ¢ _ ) Sjah > A BT Y > sh v
h h A h* ' B SY 6 7 h 2 oh v Sh <h¢>wAa "h > C,hA  sh -
I L L, S 0/ tIFN] 9 wdzaaStftz Hnnpo P

1€ o “hov ot h Pt <t T e h ah ¢ ' -
b T Al A T s oA A T T s vsEoAmReollert h A Sw <Y hAh T, TV
h =+ v > " *h A S>w Y h = Y ¢ h h ™ h ~ > B f h - W A AN

[

pthae s ch o h

J"h1>h D 1 > " h VY O T, >wWw A ¢ h* 1 Y >"'" >Swy
>' . h A A " PubMed. Google Scholay PEDro¢ h CochranelLibraryd & ° W’ AB
B~ ' <«w , ‘' Ch A < “h A h By " [ "t h w A h v! Y
¢ woy i 0 w 7B A B - > B oY ' h A ¢ " A
h'B<B\‘W’,"IFomRouer"_""\s‘,”"‘ ("/\"'I LA h ¢« 7 _ L
R N s YA v > o - AY S A \Im”s‘\‘/\s‘" -
* o ¢ 7 " Ah A w A h -7 17 h SPeAMROlldrs sw Shj <h <t ._ h>"BH5 >Lj’h"_"'¢ " > W
> " h ¥ > h | h B <WiJ4 , ¥ ¢ ht 10 w7 oB A B - AWEC = " Ah
£ h Y FoamRollen h<<. A ° T ¢ _A LA D 1 AT R
i i <Y1 7 h > h T S 1 SW A B B w1 ¢ h St Y1t ¢h
[ 2 AN S SusdA g - Ah ¢ h h -« >4 "h > h
¢W>h >B<W_I. v T AT <7 B"‘>'I [
Foam Rollef h™ "~ * w ™ >h A" 2016-2022 n=16
FoamRoller¢ h * h = ¥ * s " h = 20152021 n=10
FoamRoller¢  * & =~ ¢, 20152020 n=7
FoamRoller¢ h * "+ " "4 8 ¢ F 2014-2019 n=3
B AN ¢ - "FoamRoller > 20152022 n=7

187



9-11JuneH n H &omotini

Exercise & Musculoskeletal Diseases 2}3 " &
: 7 e

B ' < FoamRoller. >w T TS T w i >hoat ¢ ht h =8 "h

L A T << oo 1t h A B AT L !
T '_'qv, _'VJ'h>>h_vlq3 1_'/FoamRolIe'lZ heohpTripL
hV'v<vJ""¢B > B “VQ'/\'_‘QWI >B_'" B'IZ {'f‘l,v"
_heoo oo R . ¢ h B ¢ A" " PoamRolleér (Staettl 2016;_ ' A B,
Behara& Jacobsor2017;Kopecet al. 2017).

r " h 5 AY h > h * AB 1L ~ > h [ L B~ ' <«<h >j h AB N
L " h h"Z"“"A"" , "¢-A'¢h/l\“ " R e -
' _"“‘W’>h/\" K AND ! "'<','_ “h >h ™ " >_ A €
Ih _""_'_hlq)IIh’h4""h¢h > ' h ‘_’V“w’>_h/\l" S
h ¢+ S B " . h e w L " h h B¢ d m VY S hoo A
1t h -~ > - R 4 '__ o e _ h _ ‘-Q wo {I‘ h _ h":B_'BI< wh*~s'h _>h' _/\‘5_
h AR - v - s T, ¢ Ar Y " A" U Sudetah2016;" ¢t L
Akarsuetal20221)d> B/\ © ' sFodamRoller.. h" " A8 bt A h B AN -t h ="
h ' ¢w h o st L L ChénetJaIZOQTEEobe%- T A
Samanest al 20210 ® n-"-~"~">*%s _h >"Hh J‘Ah>‘¢" Tiw T >hoAT g
"‘ ‘_" 5""/\‘_' j|5<_’," _"‘ 5"" (."/\"'l G I
h <" >h ¥ S L S L Fo*amRoIIer/\*ﬂ Ahh ' >
oY >t s ath > BRlchmaretar2019 Lmetal2020 Chenétal2021) .0
PR "¢hy >"h - 7Y ¢ w’ shApA" ‘ h - w o Ah h vh AB !
_"/\ 5/\;’1"“’"" . A >‘_/\ _‘_B'Mhh'w'*r"“/\' 5¢'h‘“‘h>"__
ST 4 s FoamRollér T > o4

1.' A h~> Yt s " h~s’h >w Y t o h o o h = 'y
> <8 _ "' ChaA A ThTY o i "1 <t Y1 " PoamR6llEr> v s A EA'h 1
h v~ o h ' : Y8 T I h <hg teY Y vw Y B A _ S h " h <
hA_ " <h>ihaA'>sA" h = _ A Laffayeet al. 2019 Rahimiét al’ 2020." = . © ' |
Ih h «<' <h ,h’/\s_h‘ A h 4‘h_"5’ _'/\ h =+ ¥ > -
_heo oo ¢ ht hPearceyét dl. 2015;Moradi & MohazZami 2020.

1\y"—-1l“>'_5’h‘>h-h

J “foamrolling* & . "~ 87 _h R B N T
oA _B<ET T A h Ao e r > e foafnrollingwtLts € b
I A B > " h L >t e ~h >~ ws>j h ! 1 ' < h h B oy h ' <«
h v' ! ' h - ~ |5<|s">h tog o ' h ' -'_‘-'/\"' n
' A B~ i hll AT ) ! h -~ ¢ hOE hh_> h“" "-B ’l‘> BY MY h ¢ hh'l‘ls¢<'5
ZSMF@ B /\-h ' ‘w A h ' -_ . -~ ' > . Y T B ’_“-Bq_< B/\"'_th"-' .-h 'h"-5_<"5 . w Y,
h - C <" A" “ h D N AT > 8 ' Lo R
h = " B > T T 7 'A_‘hC" ‘Ah<h"." :"“>“‘“'“ A
AT TS W ShOAT Yo Gshet Ru Rt prt hgh R hg g b
;‘,W'. ""‘>"“’“’,>5/\"- B'-Jt>-<‘l§’"'i5:1"_l’f/\':h(;\"'B,lph;gﬁ
8 ° 1 h Eoamrollers = A h >*h *“phaAat e Ssw >y~ - N A h
h " 1" s> w CYYh v s Y LSr Tt sy Ty e g v jh"" v Y _ > h
l::V,_. ¢h__h _'_4'h'<.‘ts‘h o c’/\'_"‘ ¢"<':':q)1_“
YA va_h" _I'.>‘ >55""4""/\'Hﬂﬁ:':‘" h'5<|5"WBj"/\Ih ¢ h
STty s “féam¥okep n >h _ Yt hh AT ooy
>“"|5 ‘_"/\'hﬁ‘"‘ h - B <8 ‘W."I o{au 1 B A B > Ah?
hect U >t fh Tt A FoamREE R BNJ &b h<h bAU{ @w 08X AR

188



31vn!K‘AWI 1‘AW{"V U‘\!cnl BJ'JHI ¢ h ¢ Bl<|_l‘

MM 17 A . HNOHO r- >

Lu‘(\‘"‘ ¢ h ¢ r"‘cli(B_'cW. rh(\‘_‘ls" 3J'h""|5"‘/

5

/ Fiorissan
_h'hJ‘J"I {'/\"'I ¢ h ¢ Yot >_h<5.¢ B/\th’_'_h h -
5 Ah ' AL o h- "y~ " ch h=>¢h A

T 18 A" ¢ * s~ w’ h s>h h " FoamRolle W ~ B Ah A ™8 hAY{
_'V‘W'>h/\" _"‘/\ '/\ B)H:>JJ; Ih‘<_' “_(.‘"I {_'h‘ !
> Y B A h tsl“,w’ts'_j5< o, ¥ B .~ C’/\"'_E
' ¢ h A _I_h. h<>h_"l > B h_/\_‘")\K:hh:ts_)\h:">'<}/l\/\8‘"’(DBI]')hIK
‘_'/\ h/\h'_‘v' _hl’_'_hlz _" Ch_hﬁ‘"‘," h <>h S !
_ A > _ " Suaetal 20106;Behara& Jacobsor2017;Kgpecetal. 2010 @ h _ A ' A h T Tt
' S8 0, : N "R I heho © ¢~ v vw Y ¢ h ' h >
Lhm :'. h_‘.{v".l _v‘_W‘B'z B-z_'5‘1n5>_hl—' |
CehaAt b ,h> A ht Ah s ok hFodmollerf (Laffayeet al. 2019;" + © h © B
Pearceyet al. 2015;Moradi & Monazzami 202Q.
w'io<' Y h,oh

AkarsuM., KurhanC. Od bak T @lfintop R, Gl naeM., Stojanovd St, Purenovielvanovd T. (2022).Acute Effects of Self
Myofascial Release Through Foam Roller and Static Stretching Methods on Vertical Jump Performance of
TaekwondBarnes M. F. (1997). The Basic Science of Myofascial Release: Morphologic Change in Connective Tissue.
Journal of Bodywork and Movement Therapigd): 23%238.

Behara B. & Jacobson B. H. (2017). Acute effects of deep tissue foam rolling and dynamic stretching on muscular strength,
power, and flexibility in division i linemedgournal of Strength and Conditioning Resea8dl{4), 888892.

Chen Ch. H., Chiu Ch. H., Tseng W. Ch., Wu Ch. Y., Su H. H., Chang Ch. KM .& Ye X. (2021). Acute Effects of Combining Dynamic
Stretching and Vibration Foam Rolling Waum on LoweilLimb Muscle Performance and Functions in Female
Handball Playerdhe Journal of Strength and Conditioning Resedigh

Clark M. & Russell A. (2009). Séifofascial Release TechniquBgrformBetter

Kopec Th. J., Bishop Ph. A. & Esco NR@7). Influence of Dynamic Stretching and Foam Rollinyerical JumpAthletic
Training & Sports Health Caf(1), 3338.

Lin W. Ch., Lee C. L. & Chang N. J. (2020). Acute Effects of Dynamic Stretching Followed by Vibration Foam Rolling on Sports
Performance of Badminton Athlete3ournal of Sports Science and Mediciifs 420428.

Laffaye G., Da Silva D. T. & Delafontain@@L19).SelfMyofascial Release Effect With Foam Rolling on Recovery After High
Intensity Interval Trainingzrontiers in Physiolog$0 (1287), 19.

LopezSamanes A., Cofdd 5 &5 |-55INGfst yWRES[ft dSNBaT2 NSSegRRIriguez DSMRlruga | NBS NI a s adz3 21
Morenot S NJB(20213. scute effects of dynamic versus foam rolling waprstrategies on physical performance
in elite tennis playersBiology of Sport38 (4), 59501.

Moradi H. & Monazzami Am. (2020). Effects of Cryotherapy and Foam Rolling Recovery Methods on Performance and Muscle
Damage Indices in Young Male Soccer Players After Simulated SoccerJglatohl of Archives in Military Medicine,
8(1):€109361.

Sua Hs., Chang N. J., Wu W. L., Guo L. Y. & Chu I. H. (2016). Acute Effects of Foam Rolling, Static Stretching, and Dynamic
Stretching During Warrdps on Muscular Flexibility and Strength in Young Adiittstnal of Sport Rehabilitation,
http://dx.doi.org/10.1123/jsr.20160102.

Pearcey Gr. E. P., Bradb@guires D. J., KawamoteEr., Drinkwater E. J., Behm D. G. & Button [2@5).Foam Rolling
for DelayedOnset Muscle Soreness and Recovery of Dynamic Performance Meakuwnesl of Athletic Training
50(1), %13.

Rahimi A., Amartshalamzari S. & Clemente F. ([2020).The effects of foam roll on perceptual and performance recovery
during a futsal tournamen®hysiology & Behavia223, 11298, lttps://doi.org/10.1016/j.physbeh.2020.112981.

Richman E. D., Tyo B. M. & Nicks C. R. (2019). Combined effectsofcgabicial release and dynamic stretching on range
of motion, jump, sprint, and agility performanc#®urnal of Strength and Conditioning Resead&lf7), 179§1803.

189



9-11JuneH N H &omotini = "

Exercise & Musculoskeletal Diseases ) g/ {/ t

“FiorEssan

SELF MYOFASCIAL RELESSES FOAM ROLLER: LITERATURE REVIEW
t ©F y I 84202 L2 dzfl 20z 532 deRkip  DIAT2EFAIRIER 2 dz

Democritus University of Thrac&chool of Physical Education and Sport Science

Abstract

The method of using a Foam Roller has been widely used in recent years. Although in the early
years it was used as part of recovery after sports activities, we are increasingly seeing its use become
an integral part of warrup. The purpose of this literata review was to examine the effect of Foam
Roller use as a means of performance development or as a means of recovery after intense muscle
strain. In addition, to collate assessment and exercise protocols as well as to compare them with other
methods of slf-initiated myofascial release or therapy to draw important conclusions about the use,
dynamics of the protocols and methods applied in each case. A comprehensive and structured
literature search was performed using PubMed, Google Scholar, PEDro andr@okcibrary search
engines. A total of 43 studies of foreign literature published in peeiewed journals from 2014 to
2022 that met the study criteria were selected. The study of research found that Foam Roller as part
of warmup can help to increas®int range of motion, improve performance in agility, jump with
commutation and in some cases the ability to develop speed in sprint tests. As part of recovery most
studies report the beneficial effects of the Foam Roller in maintaining range of motidacing
muscle pain and removing lactic acid. In terms of proprioception, performance does not seem to be
affected by the use of Foam Roller. It is important to know the correct method of intervention with
the use of Foam Roller both during the waup perod and for the rehabilitation period so that PE
teachers can come up with proper application protocols to maximize the beneficial effects-of self
inflicted massage.

Key wordsfoam roller, warmup, recovery, performance
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COMPARING BONE HEALTH MARKERS IN OLDER ADULTS AND CHRONIC STROKE SURVIVORS

D. Pantazi§ D. Balampanos M. Protopapa, N. Retzepis M. Emmanouilidod, M. Marinidis', M.
loannidou', Ch.Koutral, S.lliopoulost, A. Chatzinikolaoly K. Vadikoliag N. Aggelousis

Democritus University of Thrace, School of Physical Education and Sport Science

2Democritus University of Thrace, Department of Medicine

Abstract

Osteopenia and osteoporosis asgnificant clinical conditions that impact both older men and
women, with women being more susceptible to these conditions than men. Research suggests that
the incidence of osteoporosis is approximately three times higher in women than in men. Stroke
sunivors are particularly vulnerable to lower bone health, osteoporosis, and hip fractures in
comparison to healthy individuals of the same age. The aim of this study was to compare bone health
between chronic stroke survivors and older adults. The studyded 18 male participants (9 chronic
stroke survivors and 9 older adults)u&renergy Xray absorptiometry (DXAgcans were used to
evaluate bone mineral density and content in various regions of the body, including the arms, legs,
trunk, and hip. An independent sampldaédst was employed for data analysis. The study found
significantly lower values in several meassiof bone mineral density (BMD), including Total hip BMD,
Hip Shaft BMD, Hip Upper Neck BMD, and Pelvis BMD, as well as in bone mineral(&@) of the
Pelvis, in chronic stroke survivotawer BMD and BMC values may increase the risk of bone fractures,
highlighting the importance of regular monitoring of bone health in stroke survivors to detect early

signs of bone health decline and initiate timely interventions.

Key words:DXA, stroke, hip fractures
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COMPARING BONE HEALTH MARKERS IN OLDER ADULTS AND CHRONIC STROKE SURVIVORS

Introduction
hdaGS2LISYAlF YR 2a0S2L2NRaAaldy dmRNRpKa 2 farRSNI AdRO S/
YSYyR2dzZ R NBadzZ & Ay FNIFOdGdzNBa A Fye LINIL 2F (GKS

Ff ®X wnnno® ¢KS&S FTNIOGdZNBA FINB Faaz20AlFr SR gAlK
FIHOG2NA FT2NIRSEPRBENR®HSa t oYy  SOSta 2F 62yS YAYSN
ySO01Z 6SIH1ySaa Ay YdzaOft Sax 2SN o2Re ¢g8RIARFZ A
FN} OGdzNBa sAUGKAY GKS f1-aG p @SFENR oYlyia Si I|fd
3S2YSGONE 06SGsSSy 3ASYRSNAZI NBAaASINDK adzaasSada GKIQ
FYR 62YSY AF (KSé& KBNS O 20YaLdl f NIR{Ranis. dbAEK 200 I and &

Rajawat, 202 a Sy SELISNASYyOS aANBIGSNI I OOdzydzZ a2y 2F &1
YR KIF@S  aK2NIGSNI ftAFS SELSOGFyOe O02YLI NBR (2 ¢
23052 L2 NPOAWMME BRIt YSyamgay ol 2y =

{GNR1S adzNBAG2NE FINB i F KAIK NRa]l] 2F RSGSt 2 LA
Fd GKS NRIKEG oYS 2N RMNBIEDK (1d @NBIYRAK TGS alS RKOA 1 K/ RN
O2YLJ NBR (2 KSIEAIKALI AN RATB\ RdgfR alKA&a NARaj]l Aa Saoa
Ot IX] SNIZARIFI 8 O0A 8 WS PREEKMIDBSNB tfa O2yiNRodziS G2 FNI
LI &R Y L2 NI HYWIRBRBI NIDK KlFa SadlofAaKSR GKFEG &aidNRj
AS02yRIFINE 02yS f2aa3x LI NBSUA NNIge [ ,2290E dil KISYW LI RNESh 02
GKA& LRLMzZ a2y Aad G I KSAIKGSYSR Naxail 2F I OOARS
LI NBaO a4ARS® ¢KS AyidSNLXIFe 2F NBRdAzOSR 062yS Yl aa
FY2y3 aGNR{1S yadN@SINRKNRIZY AyATI KY 22 NAG& odcdiz0 2F FN
0[ SS Sl fmnYSHM2aA® | DSNI aiNPRPRIWADoNBRRNE SR KA DKA &
NBRdzOSa o02yS 21 RAYy3IS ILYONIRRAlZ2 yElI GKXSNIt R2ANI @FYy S
AARS 2F (KS o02Re Aa fAYy{1SR (2 I RSOftAYyS Ay o02yS
O2dzNBES 2F pu 6SS1az | aA3adyAUOLIyld NBRdzOea2y AYy 02
FSYRANIGKS FGSOGSR. AaAND NRRAGBK ST 0RBRRRL 6| &

tKS 202850008 2F (KAA &aiGdzRe 41 & (2 SERYNYS ORWHE
YR 2t RSNJ FRdzA& G YIfSad ¢KAa NBaASINDODK |Avya (2 2
SyO02dzy i SNBR o6& &a0GNRB{1S adiNDAG2NR FyR G2 lFaaArad
2L YATAYy3 o02yS KSIHtGK BY (KS&A UYRAWzAR XY@ IOR KA N2
dzy RSNARGFYRAY3 2F 02yS KSIfGK Ay (GKS St RSNI & L] Lz
LIN} Oa0S&a |yR SaidlofAdaKAYy3a IdARSEAYySa NBfFGSR (2

Methods
Sample

This study utilized a crosectional design and included a total of 18 male participants. The
participants were divided into two groups: 9 chronic stroke survivors: @815 5.19 years, height
17528F6.60 cm, weight90.93  9.49 kg) and 9 older adults without a history of stroke (€23 5
3.68 years, heightl7289F 6.45 cm, weight80.77 5 13.14 KkQ).
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Experimental design

The patrticipants were recruited from local hospitals and community settings that specialized in the
wellbeing of older adults. Assessments of bone health were conducted, which included measurement
of bone mineral density (BMD) and collection of medical history data for each participant. Prior to their
inclusion in the study, written informed consent watstained from all participants, ensuring that they
were fully informed about the nature and purpose of the study and voluntarily agreed to participate.
Bone mineral density (BMD) and bone mineral content (BMC) were measured usirendugy xray
absorptometry (DXA) with a DXA machine from Healthcare Lunar Corp. (Madison, 2012). Total body
scans as well as dual hip and spine scans were conducted for each participant.

Statistical analysis

Independent samplestestswere conducted to compare the mean values of BMD, BMC and area
between the two groups: stroke survivors and older adudtsa level osignificancep<.05

Results

The results of the study revealed statistically significant differences in bone health markers
between chronic stroksurvivors and older adults, as well as between the paretic side of chronic stroke
survivors and the same side of older adults.

Table 1.Mean, standard deviations and level of significance (P) for differences betsteeke
survivors and older adulis the variables of interest.

Variable Group . a5 aSly Pvalue t df
Stroke survivors 1.0850.20
Hip ShaftParetic Side BMD .050 -2,133 15
Older Adults 1.2650.07
Stroke survivors 0.7350.14
Hip Upper Neck Paretic Side BMD .055 -2,082 15
Older Adults 0.8850.08
Stroke survivors opZTd 5
Total Hip Paretic Side BH .055 -2,085 15
Older Adults nMIy d b
Stroke survivors MZMNO B
Pelvis BMD 012 -2835 15
Older Adults MZ0n B
Older Adults 323,56K 66,75
Pelvis BMC .039 2,259 15

Stroke survivors 402,675 61,76

Specifically, differences were observed in various measures of bone mineral density (BMD),
including Total hip BMD, Hip Shaft BMD, Hip Upper Neck BNDPelvisBMD. Additionally,
differences were observed in bone mineral content (BM@)®Pelvis. These findings are summarized
in Table 1.
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DiscussiorConclusions

The study findings suggest that chronic stroke survivors may exhibit differences in bone health
markers, such as bone mineral density (BMD) and bone mineral content (BMC), in various regions of
the body, including the hip, trunk, and pelvis. These diffeemnmay be attributed to stroke related
factor as immobility, muscle weakness, and changes in wdighiting on the affected side caused by
reduced physical activittand muscle disuse (Paker et al.2009). Lower BMD and BMC values may
increase the risk ofdne fractures in stroke survivors (Lee et al 2020), highlighting the importance of
regular monitoring of bone health ithis population to detect early signs of bone health decline and
initiate timely interventions. Therefore, regular assessment of bone health in this population may be
warranted to identify early signs of bone health decline and implement appropriate ardons, such
as exercise programs and fall prevention strategies, to reduce the risk of fractures and promote
optimal bone health. Fuer research in this area is needed to better understand the underlying
mechanisms and develop targeted interventions to improve bone health outcomes in chronic stroke
survivors.
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THE EFFECTIVENESS OKQAJATIC PROGRAM FOR THE FUNCTIONAL REHABILITATION
OF CHRONIC LOW BACK PAIN IN AMATBUMRMING ATHLETE

M. Boziki, A. Gioftsidou, E. Nestoridou
Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Chronic low back pain is a common musculoskeletal disease. The purpose of the present case
study was to design and implement an aquatic rehabilitation program in an amateur swimmer
following an acute episode of low back pain. The study sample consisted38fearold female
swimmer, 1.65 cm tall, 69 kg. The goal of the rehabilitation program was to reduce pain in standing,
sitting and immobility, improve sleep quality, increase range of motion and balance. The athlete's
intervention program began from th&2th to the 18th week of her rehabilitation after receiving pain
medication. Initially, the program included walking, static and free movement exercises, while dynamic
balance and strengthening exercises using resistance were added later. To evalwstedtgebefore
and after the rehabilitation program, the Modified Schober test was used for the range of motion of
the lumbar spine, the FAVER test for the perception of pain in the hip, the lumbar spine or in the
sacroiliac area through the NRS scale, W88 for ondegged static balance and the Timed Up and Go
(TUG) test for dynamic balance. The intervention program had a positive effect on the athlete's
psychological state and functional capacity. After the encebfbilitation,she was more productive
at work and more efficient in her daily activities, with reduced or no pain symptoms. According to the
results of the evaluations, body posture, sleep quality, static and dynamic balance and range of motion
improved significantlyln conclusion, a progres/e water exercise program is beneficial in reducing
pain intensity, standing, sitting, improving sleep quality and functional capacity.

Key Wordsback pain, rehabilitation, injury, functional capacity
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THE EFFECT OF A PROGRAMME USING THE PILATES METHOD ON A PATIENT WITH
CHRONIC LOW BACK PAIN

V. Tsintoni, A. Gioftsidou, P. MalliouA. BenekaM. Marinidis

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Nonspecific chronic low back pain (CLBP) is a common condition among ‘ajgdieand
older people and less common in younger age groups. Therapeutic exercise appears to be effective in
reducing pain and improving function in patients with CLBP. Howewedate few studies have
investigated the role of Pilates in the management of chronic low back pain in patients. The aim of this
study was to evaluate the effects of a Pilates exercise program on trunk mobility and pain sensation in
a young woman with chrac low back pain (CLBP) in her lumbar spine. The study involved a young
adult female 30 years old (height = 1.64cm, weight = 65kg) with chronic low back pain. The subject was
instructed not to participate in any treatment program (physiotherapy, massage), physical
activity, not to be in the acute phase of pain and not to be given medication (analgesics, muscle
relaxants) to combat the pain during the experimental period followed. Before and after the
experimental period, the subject was assesseatdjective pain intensity using the elevpnint pain
scale (810), posterior femoral flexion with the clinical Fingettipfloor distance test and trunk lateral
flexion with the clinical Trunk lateral flexion on the right side (ROM) test. The intermahtaercise
program implemented was 6 weeks in duration, with a frequency of three times per week and a
training session duration of 60 minutes. It included strengthening and stretching exercises using the
pilates mat and pilates equipment (pilates refaxmwunda chair, tower, miniball, fitball, pilates ring,
foam roller, rubber band, dumbbells). Analysis of the data illustrated that the Pilates program followed
reduced pain sensation by 33%, improved posterior femoral flexibility by 85% and lateralléxiok
by 14% on the right side and 17.5% on the left side.

Key words:chronic low back paimmobility, pain sensation

Address for correspondence:

Vasiliki Tsintoni

Address:Democritus University of Thrace, School of Physical Education and Sp6&1@RKomotini
Tel.:+30 6973482186

E-mail: visint@yahoo.gr

205


mailto:vtsint@yahoo.gr

Biomechanics | N ' / ‘.; &

Biomechanics

206



Sl“nlsll\w' .l‘/\W{'l U“lcul BJoJH' chl Bl<l
9MM 17 AT  HAOHO r- > A

n>1"">".havor

“FEorEssan

COMPARATIVE STUDY OF PHYSICAL FITNESS IN ELDERLY FALLERS ARRENON

F. Papanikolaod, E Koulit, A. Gkrekidig, A. Kanavaki, P. Manaveli', D. Menychtas,
H. Doudd, I. Smilios, r . MichalopouloU, V. Gourgoulis, G. Sirakoulig, N. Aggelousi$

Democritus University of Thrace, School of Physical Education and Sport Science

2Democritus University of Thrace, Department of Electrical and Computer Engineering

Abstract

The elderly population is prone to falls, which can have severe consequences, including
hospitalization or mortality. Numerous factors can contribute to falls in older adults, including health
conditions, medication use, environmental hazards, poor niotritand insufficient physical activity.
Specifically, insufficient exercise and physical activity can lead to reduced flexibility, weakness, and
poor balance, which are significant risk factors for falls. To prevent falls in older adults, it is crucial to
recognize and manage these factors. The aim of this study was to compare the functional fithess levels
of older adults who were at risk of falling with those who were not. The study recruited 180
independent adults aged 65 years or older and determineeirtifall risk status using a fall risk
assessment scale. Thitlgree of them were identified as being at risk of falling. The Senior Fitness
Test, which included six tests for strength, endurance, flexibility, and balance, was used to assess the
participants' functional fithess. The results revealed significant differences in functional fitness
between the two groups, with those at risk of falling scoring lower, particularly in agility, dynamic
balance, and aerobic endurance tests. The researchers ighttie Timed up and go (TUG) test and
the 2-minute step test as the most effective predictors of fall risk. The study concludes that targeted
interventions to enhance agility and endurance may benefit older adults who are at risk of falling due
to their lower functional fitness levels.

Keywords:falls, strength, endurance, agility, balance
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COMPARATIVE STUDY OF PHYSITKESS IN ELDERLY FALLERS ANEANCHRS

Introduction

The increasing aging population worldwide has drawn significant attention to the health anrd well
being of older adults. Among the myriad concerns faced by this population, falls stand out as a major
health risk, with severe consequences that can sigmifigdmpact an individual's quality of life. Falls
among the elderly are associated with increased morbidity, mortality, loss of independence, and
healthcare costs. Understanding the factors contributing to falls is crucial in developing effective
strateges to prevent such incidents and promote healthy aging (WHO, 2008).

Physical fitness plays a pivotal role in maintaining balance, mobility, and overall physical function
in older adults. Numerous studies have highlighted the association between physical fithess and fall
risk, emphasizing the importance of comprehensiveeasments to identify potential risk factors and
develop tailored interventionsa(A f | Y2 @A 6 X t I y (i Sidandfying key differénte @A 6 X H .
physical fitness profiles between elderly fallers and 4f@lfers can offer valuable insights into the
underlying mechanisms and aid in the development of targeted fall prevention progBanset,
Smith, Lord, Williams & Baumand, 2003)

The purpose of this research was to conduct a comparative analysis of physical fithess among
elderly individuals who have experienced falls and those who haven't, evaluating different aspects of
physical fithess that have been recognized as potential rdmutbrs to falls. By investigating
parameters such as balance, strength, flexibility, coordination, and endurance, we seek to elucidate
the differences in physical fithess profiles between these two groups and assess their contribution to
fall risk.

Methods
Sample
hyS KdzyRNBR |yR SAIKGe StRSNIeée LIS2L}S 61F3ISY 71n
of East Macedonia and Thrace, Greece, who provided written informed consent, voluntarily

participated in the study. The subjects divided into two groups: falldk-33) and nofallers (N=147).
A faller was defined as an individual who had at least one fall within 6 months prior to the study.

Research design

This was a descriptive study designed to identify the differences in functibmads between
older adults who were at risk of falling and those who were not. The functional fithess of older adults
was measured using the Senior Fitness Test (SFT) which is a widely used method for functional fithess
assessment of older adults. It wiast developed and validated (Rikli, R. E., & Jones, C. J. (1999)) with
the purpose of early identification of older individuals at risk of losing functionality. SFT includes six
testing items assessing the five dimensions of functional fitness; thee860nd chair stand for lower
limbs' muscle strength, the 38econd arm curl for upper limbs' muscle strength, thmidute step
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test for aerobic endurance, the chair-sihd-reach test for lower body flexibility and the back scratch
test for upper body flexibility.

Statistical Analysis

A oneway multivariate analysis of variance (MANOVA) was conducted to determine the
differences between groups (fallers and rfatiers) on their functional fitness variables (combined
tests), with a significance level of p<.0bhe MANOVA was followed by a discriminant analysis to
determine which variables contributed most to group formation.

Results

Results from the preliminary assumption tests revealed no serious violations of normality. Using
Wilks's statistic, there were significant group differences on the combined functional fitness testing
tems@[ © ®TMI COTZI TnO o Tfhisindicatesldsignifichmt differEnce ih theli A I f
overall functional fitness between participants with and without a risk of falling. Separate univariate
analysis in each of the six testing items revealed that the significant group differences wgre on
evident in the Timed up and go teshe arm curl tesand the 2minute step test.

Tablel. Comparisons of functional fitness between falle&d Yand nonfallers (G2).
a8ty p &0F yRIN

Fitness variables F p Partial' 2
G1(n=33 G2(n=147)
Arm curl (reps) 14.805 4.00 16.805 4.00 441  .039* .055
Chair stand (reps) 13.805 4.00 14.305 3.70 0.26 .610 .003
Back scratch (cm) b H dp[Y.8§0 b n dp@l.§0 1.89 174 .024
((C:r';‘;“r sit and reach 3.20f, 8.80 3.705,8.60 006  .805 001
Time up & go (s) 6.75p1.12 5.8550.95 13.35 .001* .149
2-minute step (reps) 82.70p 16.50 92.33p11.93 7.75 .007* .093

Thediscriminant analysis revealed one discriminant function (canonfea2®. Additionally, this
discriminant function was able to significantly differentiate groupsT1), ¥(7)=24.71, p =.001]. The
correlations between outcomes and the discriminant function showed that the Timpeshd go test
(r=66)andthe ¥ A ydziS &aGSL) G6Said oNJT bodpnv O2y{iNAOdzi SR

Discussion and Conclusions

The comparative analysis of physical fithess parameters between elderly fallers atfiallacn
revealed significant differences in three fithess performance measures. Elderly fallers performed
worse on the Timed up and go test compared to 1falters, irdicating compromised mobility and
balance. Slower performance on the TUG test suggests reduced lower limb strength, impaired
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coordination, and diminished postural control, all of which can increase the risk of falls. Elderly fallers
also demonstrated poorer performance on the arm curl test than-fedlers, indicating reduced upper

body strength. Weakness in the upper body campromise an individual's ability to perform daily
activities that require lifting, carrying, and pushing objects, thereby affecting overall functional
independence. Limited upper body strength can also hinder balance and stability during certain
movements contributing to fall risk. In addition, elderly fallers exhibited inferior performance on the
2-minute step test compared to nefallers, suggesting lower cardiovascular fithess and endurance.
Poor cardiovascular fitness can lead to fatigue during payadtivity, limiting an individual's ability to
engage in daily tasks or respond effectively to sudden balance challenges, increasing the likelihood of
falls.

Moreover, the discriminant analysis revealeflaction that significantly distinguished between
the two groups, with the Timed up and go test and thenihute step test having the strongest
correlations with this function. This function also positively correlated with agility and balance. The
above results are in accordance with the findings of a recent study that examined physical parameters
associated with functional fitness in older adults with and without a risk of falling (Smee, Anson,
Waddington & Berry, 2012).

Taken together, the findings from the current study indicated that elderly fallers had
compromised mobility, reduced upper body strength, and lower cardiovascular endurance compared
to their nonfaller counterparts. Thus, we can conclude that deficitsldwer limb strength,
coordination, postural control, upper body strength and cardiovascular endurance contribute to the
increased risk of falls seen in older people who fall. Ultimately, implementing interventions that target
these deficits has the poterati to reduce fall rates, minimize fa#lated injuries, and enhance the
overall wellbeing and functional independence of the older population.
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ASSESSING FITNESS MEASURES IN CHRONIC STROKE SURVIVORS AND ELDERLY FALLERS:
A COMPARATIVE STUDY

K. Anagnostopoulog 9 @ Y 2 dizf ¥ Y{Ed® R 102 BAIRB'TA BApa a &y eLOIK'B{| Yak A 2 2
| & 59 dzRld a A OKl f+XDLIDAEIANRR dAXAND P2 HMAMAEE 2 dza A &

Democritus University of Thrace, School of Physical Education and Sport Science
2Democritus University of Thrace, Departmen&déctrical and Computer Engineering

Abstract

Stroke is one of the most ordinary medical conditions that affect the function of the brain and
occurs when the supply of blood delivered to the brain is significantly altered. This results in a wide
range of motor limitations which is also associatedhvéging. The purpose of the present study was
to compare the physical and functional capacity between chronic stroke survivors and elderly fallers.

The study had 24 participants (N=24), who were divided into two groups: a group of chronic stroke
survivorsO Y T MH O | yR | 3INRdzZL) 2F St RSNI & FlLtftSNBE Oyl MHI(
gla cody 65 yoenox ¢gKAES GKS | @SNIF3IS 138 2F (GKS
functional fithess tests assessing balance, strength, enduragikty and flexibility were performed

using Senior Fitness Test. The results of the data analyses revealed that there was no statistically
AAIYATFAOLIYG STFFSOG 2F GKS a3INRdAzZLE FILOG2N 2y GKS
top, BackScratch Test with the right hand on the top, Chair Sit and Reach Test with left foot extended,
Chair Sit and Reach Test with right foot extended, Arm Curl Test with the left hanan 2Jpand-Go

Test and, Zminute Step Testdowever, a significant difference was found in #hien Curl Test with

the right hand, which was the paretic arm for stroke survivéscording to the findings mentioned

above, physical fitness does not distinguish between chronic stroke patients and aged matched elderly
fallers.Oveall, physical fitness is influenced by various factors, and stroke survivors and elderly fallers

may share some common factors that affect their physical fitness levels.

Key words:Senior Fitness Test, Elderly, Chronic Stetkgsical and Functional Fitness
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ASSESSING FITNESS MEASURES IN CHRONIC STROKE SURVIVORS AND ELDERLY FALLERS:
A COMPARATIVE STUDY

Introduction

Stroke survivors frequently experience restrictions in flexibility, muscle strength, functional
mobility, balance, coordination, and muscle tone (Yates, Lai, Duncan & Studenski, 2002). Additionally,
stroke may cause communication difficulties, cognitiveaimments, and hemiparesis, which can vary
depending on the lesion extent and location (Chrisholm, Perry & Mcllroy, 2011). Consequently, due to
a decrease in both physical and functional capacity, chronic stroke survivors are at a heightened risk
of falls.

Furthermore, as individuals age, they may experience difficulties in performing daily activities, and
this is often accompanied by functional limitations (Gothe & Mcauley, 2015). This decline in physical
fitness can be attributed to several factors such rauscle weakness, degeneration of joints and
tendons, and osteoporosis (Yanowitz & LaMonte, 2002). The World Health Organization reports that
one in three people over the age of 65 fall at least once a year (WHO, 2010). Therefore, by conducting
a comparaive quantitative assessment of the physical and functional capacity of both elderly
individuals and chronic stroke survivors, we can gain insight into the common mechanisms of falls and
develop interventions for prevention and rehabilitation purposes.

The aim of this study was to compare the physical and functional capacity of chronic stroke
survivors and elderly fallers.

Methods
Sample

Twentyfour participants from several communities in the province of East Macedonia and Thrace,
Greece, who provided written informed consent, voluntarily participated in the study. They were
divided into two groups: a group of 12 chronic stroke survieors3SY co ®dypy ®n0 Yy R | 3
FLEEfSNRE O6F3ISY TpOPHRY PN O D

Research design

The Senior Fitness Test (SFT) was used to assess the physical and functional capacity of the subjects
(Rikli & Jones, 2015k is a feasible and suitable set of tests which evaluates fithess parameters, such
as endurance, strength, balance, flexibility and agility. The SFT consists of multiple tests that are scored
separately on distinct scales, and there is no aggregatees@ix tests from the proposed Senior
Fitness Test (SFT) were utilized in the study. These included: 1) the Chair Stand test (CS), where
participants were required to repeatedly sit and stand from a chair for 30 seconds (with the number
of stands recorded)2) the Back Scratch test (BS), where participants were required to reach their
hands towards the back and the measurement of the distance in centimeters between their extended
middle fingers was taken; 3) the Chair Sit and Reach test (CSR), wherpgagiviere seated at the
front edge of a chair and asked to reach their toes with their hands while their leg is extended, and the
measurement of the distance in centimeters between their fingertips and toes was recorded; 4) the
Arm Curl test (AC), wheragicipants lifted a 5 Ib. (2.27 kg) weight (for women) or an 8 Ib. (3.63 kg)
weight (for men) repeatedly for 30 seconds, and the number of lifts was recorded; 5)Rbet§2.45
m) UpandGo test (8FUG), where participants were required to stand up &@mated position, walk
8 feet, turn, and return to the seated position on the chair, and the time taken was recorded in
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seconds; and 6) the-inute Step Test (2MST), where participants were required to raise each knee
to point midway between the patella and iliac crest, and the number of full steps completed in 2
minutes was recorded. The subjects were shown each testithdilly, and if required, provided with
cues or gestures.

Statistical Analyses

An independent test was used to compare elderly fallers and chronic stroke patients as
independent samples, with a significance level of p<.05.

Results

The average of the body mass was not significantly (F=4.650, df=22, p=.744) different between the
FILEESNE O6Tpdpnn B pdymod FYR (GKS A0GNB{1S adzNIBAG@2N
the six SFT items are presented in Table 1. The datigses revealed that there was no statistically
AAIYATFAOLIYG STFSOG 2F (GKS GaANRdzLXE FlFOG2NI 2y (KS
Test with left hand on the top (F=.003, df=18, p=.686), Back Scratch Test with right hand on the top
(F=006, df=22, p=.726), Chair Sit and Reach Test with left foot extended (F=8.831, df=21, p=.154), Chair
Sit and Reach Test with right foot extended (F=2.672, df=22, p=.281), Arm Curl Test with the left hand
(F=.029, df=17, p=.217);Mot (2.45m) Upand-GoTest (F=.097, df=22, p=.946)ritnute Step Test
(F=1.601, df=21, p=.696). On the contrary, the score in the Arm Curl Test with the right hand was
significantly different (F=.132, df=21, p=.014) between the stroke survivors and the elderly fallers.

Table 1. Mean, standard deviations and level of significance (P) for differences between elderly fallers
and stroke survivors in the six SFT items

Group Mean  Std. Deviation

Stroke 10.58 3.088
CSreps) Elderly  9.33 3.025

Stroke  10.7883 6.78848

8FUGsec) Elderly 10.9583  5.16407
Stroke  -8.727  21.5979

CSR Ieft leg) (cm) Elderly  1.583 10.4138
: Stroke -3.917 15.1730
CSR(rightleg (M) g4eny  1.017 10.2266

Stroke -19.312 15.3132
Elderly -22.458 17.6757
Stroke -21.917 20.6418
Elderly  -18.792 22.4676
Stroke 65.782 27.5602

BS_[eft hand) (cm)

BS_f(ight hand) (cm)

2MST(reps) Elderlly  71.000  34.8790
Stroke 17.00 4.282
AC_tefthand) (reps) —ciqeny 1433 4.418
_ Stroke 18.18 3.573
AC (right hand) (reps) Elderly  13.75 4.267
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Discussion and Conclusions

In this study, the physical and functional capacity of chronic stroke survivors and elderly fallers were
compared. The findings revealed that the physical and functional fitness levels of chronic stroke
survivors and elderly fallers were similar, except for the number of arm curls executed with the right
hand. Stroke survivors had a lower score on this mexgdaut this could be attributed to the fact that
the right arm was affected by the stroke and was weaker in all stroke survivors.

There are several potential reasons why physical fithess levels may be similar in both stroke
survivors and elderly fallers. Firstly, as both groups consist of older individuals, they are exposed to
similar natural ageelated declines in physical fitnesghis decline in physical fithess may result in
limited mobility and physical activity, leading to a more sedentary lifestyle and similar decreases in
fitness levels. Additionally, stroke survivors often undergo rehabilitation programs aimed at improving
their physical abilities, while elderly fallers may participate in commthatyed exercise programs.
Finally, both groups may have-omorbidities such as cardiovascular disease, diabetes, or arthritis that
can equally limit their physical fitness levels.

To summarize, physical fithess levels are influenced by multiple factors, and stroke survivors and
elderly fallers mayhave common factors affecting their fitness levels. This suggests that stroke
survivors may not necessatrily have lower fitness levels compared to elderly fallers. As a result, stroke
survivors could potentially participate in fitness exercise programgydedifor fall prevention, along
with healthy individuals. This approach aligns with the World Health Organization's International
Classification of Functioning, Disability, and Health (2001), which emphasizes the interplay between
body systems (body functiis and structures), the individual (activity), and society (participation). By
adopting this approach, both stroke survivors and elderly fallers may experience an improved quality
of life.

ACKNOWLEGMENT
28 1 Oly26fSRIS adzAJRNI 2F GKAa 62N)] o0& GKS L
LYLX SYSy Gl dA2y 2F | 1 2tAaGA0 {2adG8SY T2NJ ! LIANI RAY

PANTHMNO SHKAOK A& AYLESYSY(ISR BRSNS FKES & DIR YR S
hLISNIF GA2yFE t NRPANIYYS G/ 2YLISGAGADSY S a-8020) @ng G NB LINE

co-financed by Greece and the European Union (European Regional Development Fund).

References

Chrisholm, A.E., Perry, S.D. & Mcllroy, W.E. (2011)-limbrcentre of pressure symmetry during gait among
stroke survivorsGait & Posture332):238¢243.

Gothe, N.P. & McAuley, E. (2015). Yoga Is as good as stresthimgthening exercises in improving functional
fitness outcomes: Results from a candomized controlled tfiaé Journals of Gerontologgl(3): 406
411.

Rikli, R.E. & Jones, C. (2015). The senior fitnessiteshal of Physiotherap$1:163.

Yates, J.S., Lai, S.M. & Studenski, S. (20@#nal of Rehabilitation Research and Developn&9{8)385¢94.

Yanowitz, F.G. & LaMonte, M.J. (2002). Physical activity and health in the e@lamgnt Sports Medicine
Reports,1(6)354¢361.

WHO (2010). Global recommendations on physical activity for health. Generll HealthOrganization

215



9-11JuneH n H &omotini :
Biomechanics /L) g

r‘;‘;.u;msnu‘

Vimrfoavke feEewlr rBy o orna sl fmirer arByl Bl rn{BR]I
nmrnsBrars nfniienpie 1B BLermy [[JufEl @EriIri1B

BAah i AL Y 1< T hpadd FEh SE<S B DY T s dr s A gD nod

1>" <" pEHrh L e T T E<mT A 9E !N, B, T @
1n'>"¢”_5“’ J’h/\B"‘_">“’ ¢’h¢'lz 1*"<" rl"‘_"
Zn'>"¢”_5“’ J’h/\B"‘_">“’ ¢’h¢'lz o(>">h GE<BC_"’<

o[" B 1 C B h <« ¢ B -~ B " P B ' Aht >’ h h - ' _'. -t
B - ' 8 hyY A ! < B ' ¥ 1 7 h v B 1 ¢ 8  h <V ¢ hr * >
>8 _hj h<<;5_h‘- ">h/:_"¢hcp B‘-_" w8t . ‘_‘/\“_'W"<‘B“>h
AL WY A_h ¢ h* S B o N I I o “hov
<B‘_"‘ A ' ¢ h A '_h >_hV’ h_'>./\ > B Y U B 1
TS ELAD L >s<w_ 0 >>8 8, RAhpapg ko Us>E Fphyr) X
ho ¥ >h Y 51C5)h<‘<.‘“’ 5'5"“4’“‘ C'))/l"MHL') ¢ h
6yIrmMHo® & >w ' <" ¢>h Y shyrh A h_ ">, A >
' >w t! <" ¢ h " wAT xR HR . Aah A< LIS " hA TpZIH
1 Y ¢ ' sh B < B ' > ot ¢ ' Ch A ' h - hv' Y <¥ 1~
s C AT h ehc A <'1*"h _"_hJI>h IR AT SR
ho o B <w ' >h hh/\fh‘<-"5‘ ‘ ‘+A {5{V>WA.A-W{5'Vh/\ ‘ '
5"I’h" _I:‘ 'h”hJ_" /\I_ h_ b">h{hb ‘_‘l 4"({‘>h"|5l_Y
Lw o oA e oy 101 {ONYGOK ¢Said >&EG_ Sse1s v
hov s e Tt AL >wAY Y [ KFEAN {AG FYR wSFEOK ¢S
hot s mUpdndE? HedSEpE A Y HzE S HGESLI ¢SAaGd mo L T 0w
T R 'NY [ dzNJ ¢Sain >¢ "h TEE VT L wwYy
B.I-QB)h<'¢' N A ) 1,>-,,/\h- >5- _h-"vh/\h,s"-\
1t h Y A ‘A h h ¥ >h > B P N 1 ¢ B  h<*' ¢ B -
<t L >waAY >_5 C T reerm 7¢ ho Chet, AhQ '1‘5/\"'<"s¢hhyzu thov
~ h hJV/\_BI ¢ ht _h h Y > h > B Y B 1 ¢ B  h < ¢ BT
>~ Y 8 A D > hy YA h: Yoot >Sw AT C Y AT ~h ~ hu
¢h _ A h>r' @ ] ' '
(wvep<s ' f SYN¥2N) CAGySaa ¢Sadax 0 "< ¢ h 3y huus
<|5'_"'J'C" 'Ch/\'_'_h
n‘B"‘/\" h<<'<"1’h,’le
gAahs A, 77 <7 - A _hnan_" A7

L s

n vk ) ‘ n '/\ S v Y
J ' 6973036893
Email: kanagno@phyed.duth.gr

5T fhAasT Tttt 4 A S | Ondu OB DR

216


mailto:kanagno@phyed.duth.gr

MM HNHO r>" g
n>i*7">".ha" o 4
bl O
S S
nfB1BraeffsrsfcefB Im)y raryaErBLIrTMmy vBIBrfEfivfarrm
1N pBfnpsnfmsrnffe pifrel J1rBY[B 1n BL{BrEB
.4+ h T 1 ®x e A L b nex mo 0T <! wez B
[ T S N SN SRS NS JE B o E
[ <
1€ ' ThTY “h ss<cw_ ' " hAACTALSHSTE
'h'h>w_’¢/\ Ch_h ! j hgp v _" W{h,"l ¢ ht T B 1 h -
Co>>8 s . h A L wOh <t O hYwsy I FANIHCkEYH /, MC IWT
MZIppPp KB NIANCTS0E  iassA ">, FACwRKxs ©¢Y 7~ h o >h vt s
>- Y Y “h A Ah hs =,'h”“shh¢> ~¥r “pA" ° ¢ h ! j hogovo ¥ (0]
1 w ¢ h ’s‘h/\h<h_>jh/\'>5/\_5‘l -y ‘h‘_s‘lsl jh{"l' ._ ‘_“’ v
I Mna TS wo T APyhen AW < 0 > h ot
¢ h * B B VB hy ' > A" * ¥ w | h ¢ ht st ' C B ! h
" A "V<VJ">W/\'I ,‘_"C" _h:,_'_hq)\l_' _“/\W‘B'_h
oo <hLo T YA M < T >80 1T T T o USThEAT dhd> B T'TA hoAh <
1 w ¢ h - Y T h*t BB j hgp v * M w 4 h ¥ ¢ ht 1 w ¢ h
>w ' h h - _'/\ ‘/I\"<‘(.‘" Chl_hj_’h," _"‘I M <B'_",¢) m“
¢CA'S>h GO A >8_hij<' A TY<Ya PCM@T 1Y h A 8 < A
LA MAa T ST Thiwst oA s ¢ h ‘o A‘ " SPython B1* "' hE >
h -~ B <wW ' >h h P L R S 1 ' ! ! s ! B~ h Ah <!
-~ hv'Y< imirGhoA Ch R N T ¢ h
,"<' B 7B s w AN '_h’h_ vy /\"h“"’_"'/{“h'u"”l+"5'4"
Ah he ™ v o he VU Rh oYY weh oy =Y pEC o,
BJQh"‘V‘ B - T B | T ¢’/\"'- K" slﬂh""‘,‘ﬁ >-‘¢’" -B
B~ h Ah<' ~ vt c ! ' h - v 'h'lh _"""'Ch/\ >_|5 Ihv_ ‘,_/\
> hoA hz:“h-'- l/\h V:5’<VA-h' YA '/\-“ VRN
>Blﬁ_<"l ] A BVV'J\‘?W"H.{‘:'B'J>'*5_>B "N SR S
_”_" '<'(."hl | A h h‘V"B' '_;]V':'"‘_’h__'/\
<" O L >wAL A D >L.AD
[wvls‘ :h¢v<|s""{"‘h_’hz h Ah < A j hog I.z et Y SswAaATT
n‘u"‘/\ ! h «<c' <Y 1 h,’hIY
e‘J'h,"‘_-lJ_,hh’/\'/\"'“
T St A L I L A L X
J ' .:€531039733

Email: ioanzogrl@phyed.duth.gr

217


mailto:ioanzogr1@phyed.duth.gr

9-11JuneH N H &omotini ' 3
Biomechanics 2 .4

— r‘g.u;msnu‘

NS BYBr &f 11 ywhalds BJuagrimMr [ &f 1 BLBaymp @ npBuby
rgs 1n nBfnpnfmerniAsBBpsfBslfifEVLECIT I BY

rl“h1+1"

CE B~ 1 h ! ' h¢n h Ah < N j hg ! h =~ B < B Y,
h v' Y < o S < B ¥ ,l"h . A h"l’_‘s,-/\ . A ¢ h
NAbD ">h A "¢ >B'“/\w‘¢ ' >h _>+ A B'th‘,'_'"’./\_
0¢ h >m8 B A:h‘ 1 Ah >Y | h B L h B’/\h'_ Y- Y i g '_>IW/\h K
w, B ' 4‘I" j h ¢ h > " Y ABC ">h_hY h_l_’) h/\hJ-ChyB‘ _"
h =~ h B ' oz B_Mp{':BW ">)\‘ I¢h‘Mq-| , 7 7 h 1 T ht SAATCh
1 * h C B < > Y S I I N - > - Y B A h -7 Y ¢ h <cw B "
Tt > 7 ¢ h e i 0 {B/I\ BT wToB St "'A Ch h h o o» :
hl.‘”J‘s‘h,L'l >5_hj<'_‘_'_F1l 4\,/\’Zh'tp¢ '-"‘_'C_/\‘

l' <"' ‘_" -7 ' j <«*' >h , h > A8 h ! t w B B ' .
' S h A ¢ h A B < B h > h 1 B¢ h B > h h = h [ 1 h "
.- 0T . ~ B'_Jh‘_"""\_¢h‘ L AT /; A 1 A_ﬁn{" " ¥ _Ch
¢ h h -/\W'B‘h . 1 ' hyg * ¢h > h ! -h/\h< ~ -"-<"F¢<' i
'_h/\_“ﬁ‘h A T A ot h ¢"+‘I'_ _+;\ hI\/‘“<“J“,>k
AW S B0 Tt hyg Y > > 8 1T <! ts s AN T h JthrXTh A !
CUAY S LA Lhhe ottt A jh{-"l'lci) o

cE J h>v o B~ B A e h A . > h s, 1 o, h = !
B > Ah? 1 h h *h’hﬁ‘- ! v ' ¢ h ! Jh{l"' ¥ W{-h
> 4h'54"s_’1'>5 "’_qg rh_<" h_z“’“CIﬁ"',‘;B/\s“eh'
Eh:""" B'B‘A'_W-I \"V‘_"’y:\A b {‘BA "'hl lv_\/
hAh>s>h ° ¥ wyh > Fhi " (Wattetal, BOI0E " 4 ‘AL "h~ayriold & _ h
Mackinosh Jones® h Thewlis (2013), . =~~~ _ " " "y A " '"A " £ " hG¢ Y Aw>h ' Chh
Lhohe vt 00 h LA ¢ h h¢” hnm %N‘B‘_Jﬁwz’a}zh;'ﬁsu h F k&
gt O, >wW AT

rh" > "An 4 AT YT > > 18 A ThT LT A >E W B
B - hAah<' - ¢ ' h LA L.h 7 he v 0~ v p ' johogp ot
> B _" w4_h ;Y .-CD -1 _"-' LB Y ‘V‘- ! >5-<w ! _-c"lh IC “7\15_ h'
oAt LSt hy YA h LAY BT - A h T
- Vi< I>h_ h ‘r‘h"_’h’_" = ’ I7\‘\'M‘CD|§"_'H'Z' >t5"<_wh_'/\ l‘ :J({ ’_‘ " .' _
B “Ah < - e ' h . h'Ahcc " £ sSh **CC AA ¢ h f t fhogovo
50U RETESTOAENA T sh ot <o @

rW‘Vivl

ﬁ5’1>h

1. " A w’ B AhL W ReSE BSW AN oAb 0 3 <t O h cy
B MC I &M e, M2 pmp Ay P REZAC . >WAE oAb G LB A
A B S Y10 B <8 t ey “h > h Y s Y " h A, >h <’ & S
© AT shh @ v eh - " ¢h oh A TR

- - N ' - -



9SMM U A HNHO r - > _ 0
n>i"">".ha" o ; g
Vi ”°
Fhorssn

J‘"/\ h = ' g 1 8 vha 1" _I. -8 ' 2 h >h ‘¢"‘ 1 " h g ¢
> A S ! w B A h ¢ h * > <" ", > h A T B ¢
Crhdren o A S e e ‘ S
J'B"h>h_‘¢'l ., B4 Y h >I.

B'sves hy " 35SEBE AW [ Y A hA Y Lo 0T A > 7" B A
‘>>5_h‘_‘5' ""IJV >;V/\, _5 “‘“‘M'{h"_‘_"_m C‘wr_v\__h"J/\"h”
¢ " A" >h ¢ _ A h ~ h ¢ ! v ¢ _ A LA ¢ h . h ¢ . A L r
NiCOf) ¢ h i ~ -y " '_C h A l_'l Ah ¢ <h . o B s > 7. Ah_ >3 L
- " (CGM24”

B"‘ﬁ‘hz 5vs_hy'>5/\5 s¢_w<5‘h/\ 1 w ¢ h 5 - h Al
w h ¥ . > B _ t¢con _ h _ ' B h B w /\_hB -t h_ th” Y=Y YijswaAh®
-y “h* 8" _ A . _ - A ""<"1 ‘_'CB >w ,“‘9‘" _hl
© U Ah T SPythop RISTTCTO L T gt N PThoust>Tsho AL T Yo
B L "y hY S’ <8 - b N A h ., ' h j hgov o - B
A SR ) ¥ Wlf;,“ > 8 vt -/\h Bv“‘fﬂl‘.“‘/\
E‘/\"’>s/\" 1" < ' '>h/\_lhq) |3<.‘“<V"+Iz ¢ h *h ass"thh, "/\".
. A ST AT >h ' - A . h h ¢ oo O LA johoy ' d rw
Eh hJ’h,'Q-s “<W*"f.‘-h/\ i h > h -MI'I * /\5*'.>5/\"‘
":<VJ"_'¢h _h Y AT >h (.“h lh’h?_>>B:W "S‘hgpl }lfﬂ‘{
: A 4L " h T > johogp . Yt h A " >h A N 5 v h o
h?,h<5’hlq) l ’ i i '
1.h_ "> _ e hah< v

m‘h/\_"" vy ¢ > _" B'h/\h<"_'¢'_'_hl -I.
1 h =81 Y &8B 1 > oY s, h "~ > _ C B ¥ (CMQE_ Bl < Bh® __"VI ‘I"’/\<V<<hv
1 w ¢ h S I I A T ! N E K1t “why h{_’qu:.h. * “’/\\5‘.“‘,‘?>‘<le/(1 T "‘

Lh =84 Y8 1 ' >8 R <>Pythonh > 2 ¢ ~ o
B“’_B<W‘>h_h

1 . YA I N 1Y Vh‘ M hy s hotot ‘>'w" e S < ! ¢ h _
B~ hAh< - ¢ v h T 1. AN_EMEG T N [ 7 <<h AT LA
-y “h 8 ' _ A hyp v -y -7 h . >h YooYyt wm oo ¢ h oA N e
CUAB L >E AL A Tt he st LA STt hash TRt G
h =~ B <wW ' >h h P | L S 1 ' ¢ s ! B~ h Ah
'h'FI>W_ V\T h_h _ i j hg ! -‘5_1{\h;‘¢5’4"’/\5v’-/q_"h>ls__'I
B~ h Ah<' ~ ¢ Yo sh | h > h v¢ h ¥ B Y1t hyp ot sy -~ h
> B B v h >’ _B '>‘_5"’_h' Iﬂs'q’,ﬁ"h‘_'/\l‘h <'H '_"_C""{'h'hs{"s’>ﬁ'>|§"‘h"""
¢ h T I vy 5"_‘5{ <."-_/\' -I-. __' ] h"‘ . -'. -_"‘ s

1 y " _1"‘5'5 h‘>h_h

B" h_'h’_5<w‘l>h‘_hh"’_,"h' W'B‘/\h 4'h"‘__"‘.‘5 !
l>h/\_h h -~ B < B W A h h vt ' - _" >w Y 1 h _'/\ h/\h<‘
> _hv . A L 7 A N N I B AN Thrt s> Yy
o >4 QWIIVENR SOl AamMTOE “° T 7T T hah wo A >t
! poooe o, ~ e, Y : ~ > B . v h Y T ¢

219



31stInternationalCongres®n Physical Education and Sport Science
9-11JuneH n H &Komotini

Biomechanics

I B YhocTerry crere Yoo CorY
;\h A Y A~ A > B _l. _‘>W
I’/\hi_hrlw" _‘>"z _"‘Q" h - ' ¢ <
[ T <<h T <" (EM@Y S ot AT <Y
‘_V w4h,vl ¢ h* ‘_V 1 h =817
[ h h > & wv > Ah N LR i L e
n B n B
« nxdgpo £ nxdpdbdn £ nxddo E nZddpn
0,976-0,998 0,99- 0,998 0,988-0,998  0,991-0,997
, . y nZdpyn £ nZPYyT | AZPTT E AZPT O |
0,968-0,992 0,961-0,994 0,942-0,995 0,926-0,996
, nromep Enzpnd £ nZdMd E nZydo ¢
0,884-0,953 0,789-0,983 0,868-0,977 0,722-0,964
moAn* « nzgpyy EnZdpdbdvm £ nZdPpyd F nZdyy ¢
) 0,971-0,997 0,984-0,994 0,984-0,996 0,975-0,996
[* 41 ¢aA « ndpcy E NZPTT EFE NZPPH E nZdptn F
0,910-0,990 0,972-0,983 0,868 0,979 0,937-0,990
B B <h ,* " _h >t ¢ 8T8 S >w B~ haAah <t - v 00
“Thoh>sw oo oI ATKRTLDTESRATASY T h AT A AN T, <7 A
YA 87 Yyt hyy Y sy Y Y Y Y . A L S SRR

B ve hy ' >8 A7 . D

1., >, - AN Reutherford, Moyer, Bakef h Saleh (20200 = vyt
I R O L LT o< " >h A _h h vh A" ‘ > w
.hhe v 70 'C_/\‘ts,/\lsh’h h_“>h‘¢,1‘, <_v'--,_\- glv
4"<"_ '>h-/\ h A h " S “BE'_/\ ' hs’sh (."hlj'<"l N "¢ _hA ¢, hy
_”_': '<‘¢’_hlcp 1‘/\5_‘.2 "“__B’Als__s_‘_h_ f;__"_>h __
vy SO, > 8 TN ST L N . . S I U N

E VB hy ' >6A. ANOD

Al-Amri, M., Al Balushi, H., & Mashabi, A. (201ra-rater repeatability of gait parameters in healthy adults
during selfpaced treadmilbased virtual reality walkingComputer Methods in Biomechanics and
Biomedical Engineering0(16), 166¢1677.

Arnold,J.,Mackintosh,S.,Jones S. &Thewlis D. (2013)Repeatability of stance phase kinematics from a multi
segment foot model in people aged 50 years and ol@ait & Posture38(2):349351.

Rutherford, D. J., Moyer, R., Baker, M., & Saleh, S. (2020). Hitrday repeatability of lower extremity muscle
activation patterns and joint biomechanics of it treadmill gait: A reliability study in healthy young
adults.Journal of Electromyography and Kinesioldgy 102401.

Watt, J., Franz, J., Jackson, K., Dicharry, J., Riley, P. & Kerrigan, DA(2rH®dimensional kinematic and
kinetic comparison of overground and treadmill walking in healthy elderly subjelitécal Biomechanics
25(5):444449.

220



Sl“n(BKAW' .l‘AW{'lV U“lcul BJoJH' chl Bl<l
9MM 17 AT  HAOHO r- > A

n>1"">".havor

RELIABILITY OF KINEMAOJHARACTERISTICS BETWEEN OVERGROUND ABELSPLIT
TREADMILL IN ELDERLY GAIT

I. Zografos, D. Menychtas, V. Gourgoulis, N. Aggelousis, E. Giannakou

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

Purpose of this study was to compare the reliability of kinematic characteristics between
overground and spi6 St &G GNBIF RYAff 3IFAG Ay StRSNI & LILdz I
gSAIKGY TcIyppmcImMT 13 YR K&ioAusdulyskelemlpnumiesitian ¢ YU X
could affect their gait characteristics, participated in the study. The subjects initially performed ten
repetitive attempts to overground at seffelected speed on a Ifdeter-long walkway. Through a
Python routine, the man overground speed of each subject was calculated and the speed of the split
belt treadmill was adjusted according to the calculated-selécted speed. Then, the subjects walked
continuously for at least one minute on the sgiielt treadmill. The ten werground trials and ten
consecutive gait cycles randomly selected from the total recording of one minute were used in the
analysis[o determine the reliability of kinematic characteristics, the multiple coefficient correlation
(CMC) was calculated fordtset of ten trials in each walking condition using Python software. Results
show that the value of repeatability was high in all the parameters evaluated during overground and
split-belt treadmill gait, with the highest values being observed in the hig jo the sagittal plane of
motion, followed by the knee joint and the ankle joint, and finally the frontal and transverse plane of
motion of the hip joint.The minimally lower repeatability values observed among participants in the
split-belt treadmill ae likely to be due to the familiarization time with the treadmill. Therefore, long
periods of familiarization with the use of the sgilelt treadmill are suggested to increase the reliability
of the above parameters in gait analysis of elderly subjects.

Key wordsrepeatability, gait analysis, elderly population
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EXPLORING TBEOMECHANICAL VARIATIONS IN TREADMILL AND OVERGROUND WALKING IN
STROKE SURVIVORS: A CASE STUDY

M. Aristeidou!, G. Giarmatzis E. Makrl, E. Karabing E. KarakaslsT. Fanaradellj
K. Apostolidi$, M. Emmanouilidod, K. Vadikolia§ N. Aggelousts

Democritus University of Thrace, School of Physical Education and Sport Science

2Democritus University of Thrace, Department of Medicine

Abstract

Gait rehabilitation for stroke survivors usually takes place in two common environments: walking
on a level ground and utilizing a treadmill. A comprehensive biomechanical examination of how stroke
patients adapt their gait while walking on a treadmill quemed to walking on a flat surface is currently
missing. Understanding these adaptations would provide valuable information on how stroke patients
adjust their walking patterns on a treadmill and help improve rehabilitation training recommendations.
This sudy aimed to analyze and compare the biomechanical aspects (kinematic and kinetic) of walking
at a matched speed on a treadmill and unsupported overground in stroke patients. A chronic stroke
patient (male, 57 years old) with left hemiparesis was rectuitem the local community. Motion
recording equipment included 10 infrared cameras, 2 greamtbedded force plates and an
instrumented treadmill equipped with two force plates. Joint angles and moments were calculated
using the opersource, MSK modelingpiware Opensim. Statistical Parametric Mapping (SPM) was
used to compare time curves between overground and treadmill walking. The results showed that on
the affected side of the body, there were significant differences in hip adduction, knee flexionipand
flexion moment during the stance phase, as well as in ankle dorsiflexion during the swing phase. On
the unaffected side, statistically significant differences were found in hip extension and external
rotation, knee flexion, and hip adduction momentrihg the stance phase, and hip extension and
rotation moment during the swing phase. These findings suggest that treadmill exercise may lead to
gait adaptations that differ from overground walking, which may have implications for clinical
applications of git analysis and rehabilitation.

Key wordswalking, rehabilitation, biomechanics
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EXPLORING THE BIOMECHANICAL VARIATIONS IN TREADMILL AND OVERGROUND WALKING IN
STROKE SURVIVORS: A CASE STUDY

Introduction

Gait is a crucial aspect of mobility and can be influenced by various conditions, including stroke.
Two commonly used environments for gait rehabilitation are the treadmill and overground walking.
The stable surface and controlled speed of walking offdéngthe treadmill provide a consistent and
repeatable training environment, making it a wedcognized intervention for the rehabilitation of gait
function (Bayat, Barbeau & Lamontagne, 2005; Brouwer, Parvataneni & Olney, 2009;Lidaess
Forrester, Macko, Silver & Smith, 2001; Hesse, Konrad & Uhlenbrock, 1999; Silver, Macko, Forrester,
Goldberg & Smith, 2000; Waagfjord, Levangie & Certo, 1@@rground walking, on the other hand,
offers a more natural and dynamic environment that may better imitate-liéalgait and improve the
transfer of skills to redlife situations.

The majority of studies in adult populations have shown that treadmill walking results exhibits
reduced knee excursion, increased maximal hip flexion, and decreased maximal dorsiflexion ankle
flexion(Brouwer, Parvatanen & Olney, 2009; Matsas, Taylor & McBurney, 2000; Song, Nie, Li, Dario &
Dai, 2018) However, thorough biomechanical analysis of the adaptations of stroke gait to treadmill
walking in correspondence to overground is lacking. Such knowledge would offer insight into the
adjustments of stroke patients during treadmill walking and enhanamitng prescription.

The purpose of this study was to examine and compare the biomechanical (kinematic and kinetic)
gait profiles associated with unsupported overground and treadmill walking with matched speed in
stroke.

Methods
Sample

For this study, a chronic stroke patient (male, 57 years old) with left hemiparesis was recruited from
the local community.

Experimental design

The gait analysis protocol first consisted of retroreflective marker placement in anatomical bony
landmarks of the whole body, according to the Conventional Gait Model protbebloeuf, Baker,

I NNB > S.{rheh, the participantiweiad instructed to walk barefoot casually along a walkway
several times, until 5 successful trials were recorded for each leg, meaning the whole unilateral foot
was placed on top of a grourgimbedded force plate during stance phasedrground walking). Later,
the participant was instructed to walk on a sgielt treadmill with force plates, with the same speed
as during overground walking for 1 min. Motion recording equipment included 10 infrared cameras, 2
groundembedded force pliees and 2 treadmill force plates, recording at 100 and 2000 Hz respectively.
Digitization of raw signals was implemented in Nexus software. The latter werpdss\filtered at 6
Hz.
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Joint angles and moments were calculated using Opensim, an-sipgoe MSK modelling
software. First, a generic MSK full body mo@ahjagopal, Dembia, DeMers, et al., 204:¥ linearly
scaled based on recorded marker trajectories during a static trial, while the participant was standing
up. Then, joint angles were calculated using the Inverse Kinematics Tool based on marker trajectories,
during all trials of overground antteadmill walking for both legs. Last, joint angles and ground
reaction forces from the force plates were used to calculate joint moments.

Statistical analysis

To compare time curves between overground and treadmill walking, Statistical Parametric Mapping
(SPM)(Pataky, Robinson, & Vanrenterghem, 200&)s used via dedicated software in Python 3.8
((Phillips, 2018)

Results

Angles and moments of the hip, knee and angle joints were calculated for the paretic ahd non
paretic side during overground and treadmill walking (Figure 1), normalized to the duration of a gait
cycle (stance and swing phase).

Figurel. Mean (standard deviation) of joint angles and moment vs time for both paretic (A)
and nonparetic (B), during full gait cycle in two different walking settings i)
overground (black line) and ii) treadmill (blue line). Black bars below each curve
representthe parts that SPM has shown statistical significance.

For the paretic side, statistically significant differences were found at the cases of hip adduction,
knee flexion and hip flexion moment during stance phase and ankle dorsiflexion duringpbasey
For the nonparetic side, statistically significant differences were found at the cases of hip extension
and external rotation, knee flexion and hip adduction moment during stance phase and hip extension
and rotation moment during swing phase.
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Discussion and conclusions

During treadmill exercise, the range of motion (ROM) of hip abduction/adduction appears to be
lower than that during overground locomotion. This may be attributed to the adaptation of walking
on a splitbelt treadmill, which creates a gap between the bethat may influence step width.
Additionally, the stance phase of gait during treadmill exercise appears to be lengthier compared to
overground locomotion, possibly due to the earlier onset of knee flexion during the transition from
stance to swing phas&loreover, the ankle dorsiflexion during the swing phase of gait on a treadmill
is higher compared to that during overground walking. It is hypothesized that this is to avoid tripping
on the treadmill, which may induce fear in some individuals.

Finally, the hip flexion moment during the late stance phase of gait on a treadmill is significantly
lower compared to that during overground locomotion, possibly due to the lower mechanical need to
accelerate the center of mass (COM) as compared to ovengl settings. These findings suggest that
treadmill exercise may lead to gait adaptations that differ from overground walking, which may have
implications for clinical applications of gait analysis and rehabilitation.
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Abstract

Diastasis &ctusAbdominis is the separation of the rectus abdominis muscle into left and right
sections. Palpation is the most commonly used method of measurement , but its reliability is
questionable. Newer imaging modalities such as ultrasound can now be used to assess muscle
architecture. Therefore, the purpose of the study was to determine the reliabilitytrasaography
for measuring the rectus abdominis diastasis in pgategnancy womenk-ourteen (14) women (age:
odpdcn p pdPPpr @SINARI ¢SAIKGY cHPTM B TOMA 13X |y
least one childbirth, voluntarily participated in the study. Participants were evaluated from supine
position, in resting state and dynamic state (rectal abdominal tension). In each condition, ultrasound
images were recorded at 10%, 30%, 50%, 70%, and 90% of rectus diastasis length (when it exceeded 8
cm) and at 30%, 60%, and 90% of rectus diastasis length when it was less thamt& wltrasound
scans were performed twice with an interval of 3 minutes between them during which each subject
stood up and remained standing for 1 minute, sitting for 1 minute and supine for 1 minute. An
ultrasound scanner (My Lab60, Esaote) with acdDlinear transducer was used for data collection.
Image digitization was performed using Kinovea software and mathematical calculations were
performed using Python routines. To check the reliability of the measurement, the internal correlation
coefficient(ICC) was calculatedhe results of the study showed that the ultrasound evaluation of the
rectus diastasis shows good reliability both at rest and during the dynamic condition.

Key wordsreliability, linea alba, ultrasound
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THE EFFECT ©®BYNAMIC BALANCE EXERCISE PROGRAM ON THE BALANCE OF A MULTIPLE
SCLEROSIS PATIBNTASE STUDY

G. Nikolopoulos, D. Menychtas, E. Makri, C. KokkoBisBatsiou, N. Aggelousis,
E. Giannakou

Democritus University of Thrace, School of Physical Education and Sport Science

Abstract

The aim of the study was to investigate the effect of an exercise program, focused on dynamic
balance, on the balance of a person with multiple sclerosis. -fe2a8old woman, diagnosed with
Multiple Sclerosis 2 years ago and physically active, partidpistehe study. The interventional
exercise program was delivered for a total of 8 weeks, with a frequency of 3 times per week. Each
session had a total duration of 3040 minutes and included a) warap (510", dynamic balance
exercises emphasizing tHewer limbs and trunk (20 25" and recovery (5'). The frequency and
duration of the intervals between exercises were determined by the patient. Exercises were performed
mainly with body weight and in some exercises with the help of loop bands. An iadngag intensity
of the program was performed each time the patient completed the exercise program free of difficulty
in performing the exercises and fatigue sensation. Prior to initiation and immediately after the
completion of the interventional exesg program, the patient was assessed in balance ability using a
Bertec forceplate with a sampling frequency of 2000 Hz. The single leg balance test was applied in
three different sensory modulation conditions (eyes open, eyes closed and eyes open using)a d
Each balance condition was performed for a total of 45 s and 30 s were used in the analysis after
subtracting the first 10 and last 5 seconds of the signal. The parameters evaluated were related to the
center of pressure behavior (range, velocitytalopath, area etc) in both the anteroposterior and
transverse axes of motion of the center of pressure in each of the balance conditions evaluated. The
results of the study showed that the total of the assessed balance parameters showed a remarkable
improvement after the application of the dynamic balance exercise program. Thus, a dynamic balance
exercise program can generate improvements in the balance of a person with multiple sclerosis even
if they are in the early stages of the disease and physicztilyea

Key wordsbalance, multiple sclerosis, center of pressure
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KNEE JOINT FORCES OF PARETIC ANEARENC LEG DURING P&ISROKE GAIT: A CASE
STUDY

M. Marinidist, G. Giarmatzis M. Karageorgopoulol I. Karagiannakidotj Ch. Koutra
K. Anagnostopoulds M. loannidod, M. Mpaltzi, A. Gioftsidod, P. Malliod,
K. Vadikoliag N. Aggelousis

1Democritus University of Thrace, School of Physical Education and Sport Science
2Democritus University of Thrace, Department of Medicine

Abstract

Stroke survivors that have impairments in their lower limbs often rely more on their unaffected
limb, resulting in an unsteady and uneven walking pattern referred to as hemiplegic gait. This tendency
can cause biomechanical alterations in both legs, wbahpotentially lead to soft tissue damage and
the development of changes in joint cartilage. Musculoskeletal modelling can be used to calculate knee
joint loading, which can provide insight into the amount of cartilage loading in stroke survivors.
Howeve, there is currently a shortage of data on this topic. The aim of this study was to use knee joint
force estimation techniques to determine if there was a difference in loading between the affected
and unaffected lower extremities of stroke survivorshkonic stroke patient (male, 53 years old) with
left hemiparesis was recruited from the local community. He was instructed to walk atedetted
speedalonga ¥ SGSNJ KIFffgte& |yR KAa aS3aySy kameraViewdSYSyi:
system. Two iund-embedded force plates in the middle of the walkway were used to record
synchronous ground reaction forces. Joint angles and medial/lateral vertical knee joint forces were
calculated via the opesource MSK modeling software Opensim. Statistical Petr&atMapping (SPM)
was used to compare medial and lateral knee joint forces between the two legs during gait. The results
showed that the forces exerted on the knee of the ruaretic leg were greater than those on the
paretic leg. During both the earhynd late stance phases where peak forces are generated, the non
paretic medial knee experienced higher forces than the paretic knee. As for the lateral side of the knee,
vertical forces on the neparetic leg were significantly higher only during the latmse phase. Based
on these findings, it appears that modifications in walking patterns and an overdependence on the
unaffected limb may contribute to overloading the healthy knee. Further research is needed to explore
these causand-effect relationships

Key wordswalking, stroke rehabilitation, biomechanics, cartilage loading
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KNEE JOINT FORCES OF PARETIC ANEARENC LEG DURING P&IFROKE GAIT:
A CASE STUDY

Introduction

Stroke is a major cause of mortality in modern times, and it also results in restrictions in sensory,
motor, cognitive, and visual abilities, which hinders the performance of daily (d¢kfa et al. 2020)

The stroke survivors experiencing lower limb impairment tend to use their unaffected limb more,
leading to an uneven and unsteady walking pattern known as hemiplegi(BgédiaL ois et al. 2011)

This inclination can cause biomechanical changes in both{ @G et al. 2003)eading to potential
damage to soft tissues and even the development of arthritic cartilage alterafisihsirbi 2019)
Despite the progress achieved in rehabilitation technig(Raghavan 2018}he stroke survivors still
encounter significant abnormalities in their walking patterns, such as alterations in joint mobility,
uneven movement in terms of time and space, imbalanced weight distribution on the lower limbs, and
modifications in muscle &@wation patterns(Cruz, Lewek, and Dhaher 2009)

A previous studyMarrocco et al. 2016n stroke survivors , showed that there is likely to be an
increase in loading either in the ngoaretic limb, or in the paretic limb during gait compared to healthy
individuals, while in another studghen et al. 2023)o different knee loading was found in a paretic
and a nonrparetic lower limb. However, both studies estimated knee loading based on external joint
moments, which is an indirect indicator of knee joint for¢elelder et al. 2023)Hence, knee joint
loading calculations via musculoskeletal modeling should provide more accurate information of the
magnitude of cartilage loading in stroke survivors. Based on the above and the limited amount of data
on stroke survivors, the purpose thfe present study was to investigate whether the paretic ornon
paretic lower extremity of a stroke survivor receives more loading after a stroke, by means of knee
joint force estimation methods.

Methods
Sample
One chronic stroke patient (female, 53 years old) with left hemiparesis was recruited from the local
community and agreed to participate in the study.

Experimental design

FityySAIKG NBGNBNBFE SOGADS YINJISNAR 6SNB L) I OSR 2
according to the Conventional Gait Model proto€beboeuf et al. 2019)Then, the paricipant was
instructed to walk at sel§elected speed along a 4feter hallway and marker trajectories were
recorded at 100 Hz and digitized via acEinera Vicon system and dedicated software (Vicon Nexus).
Two groundembedded force platemn the middle of the hallway were used to record synchronous
IANRdzy R NBI OlAzy ¥F2NOSa 4 mnan 1To | adzO0S&aaT¥dz
placed on a different force plate. Five successful trials for each leg were recorded thrrdion of
one full stance phase each (heel strike to ipsilateraldffeand used for further analysis.

Joint angles and medial/lateral vertical knee joint forces were calculated via thesmpgoe MSK
modeling software Opensim and a MSK model with a special knee joint configuflagiorer et al.
2015) Linear scaling of the generic model to fit the anthropometry of the participant was made using
a static recording when she was standing up without moving. Marker trajectories during the dynamic
trials were used in the Inverse Kinematics Tool to estirjate angles for each trial and muscle forces
were calculated with the Static Optimization Tool. Objective function to be minimized in order to find
the best set of muscle forces was the sum squared of muscle activations. Joint angles and muscle forces
setved as inputs to Analysis Tool to estimate vertical knee joint forces, separately in the medial and
lateral compartment of the knee joint.
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Statistical analysis

To compare time curves between the medial and lateral knee forces of the paretic and the non
paretic leg a paired -fest was performed using Statistical Parametric Mapping (S@d)aky,
Robinson, and Vanrenterghem 201®)ftware in Python. This technique uses dalimensional (1D)
continuous muscle force waveforms and the Random Field Theory to make probabilistic conclusions
based on the random behavior of the 1D observational unit. It uses similar notions and logasasatl
inference testing.

Results

nnsemblecurvesof medialand lateral vertical knee joint forcesfor both paretic and non-paretic
sidesalongwith areasof statisticallysignificantdifferencesaredepictediny s B rfgBH ¢ 51 r n1 &
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Generally, knee forces in the nguaretic leg are higher than in the paretic leg. Specifically; non
paretic medial knee forces are larger than in the #pametic during both early and late stance phase,
where peak forces are occurring. At the case ofrldtknee side, nomparetic vertical forces are much
larger only during late stance phase.

Discussion Conclusions

The main finding of the present study was that the forces exerted on thepaoetic lower
extremity are higher than on the paretic lower extremity. Specifically, nonparetic medial knee forces
are greater than paretic during both early and late stancespsawhere peak forces occur. In the case
of the lateral aspect of the knee, the ngmaretic vertical forces are much greater only during the late
stance phase. Our findings may explain the prevalence on knee pain of thganetic side in stroke
survivos (Andersen et al. 1995)possibly related to later osteoarthriti€Chen et al. 2003)Gait
adaptations and excessive reliance and the unaffected limb should be connected to overloading the
healthy knee, and future work should investigate such causal relationships. The current study showed
that it is possible to measure limb loading duripgststroke gait, and the results show that
hemiparetic stroke survivors should begin gait retraining at early stages of the disease to avoid
secondary functional disorders.
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Abstract

Lameness is a crucial welfare issue in the modern dairy cattle industry. Limb disorders cause
serious welfare, health and economic problemspecially in loose housing of cattle. Lameness causes
losses in milk production and leads to early culling of animals. These costs could be reduced with early
identification and treatment. At present, the most common methods used for lameness deteation a
assessment are various visual locomotion scoring systems. The problem with locomotion scoring is
that it needs eperience to be conducted properly, it is labour intensive as afaom method and the
results are subjective. The purpose of this project is to develop an integrated system for early detection
of lameness in cattle, using force plate gait analysis antepatecognition techniques to identify
changes in gait which indicate the onset of lameness. The system will be testhd watural onset
of lameness in an organised farm environment.
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LAMENES®EVELOPMENT OF A NBINASIVE SYSTEM FOR THE AUTOMETECTDION OF
CATTLEAMENESS

Introduction

One of the most significanproblems in cattle is lameness. The percentage of lameness
prevalence among cattle that were exposed to the same environmental risk factors, was 36.8% for the
U.K. (Barker Leach, WhayBell & Main,2010) According to Webster (2001), lameness is the
declination from normal limb motion, usually with the presence of pain. Figurel presents some of the
most forms of infections in cattle hoofs that cause lameness.

Figurel Different types of hoof infections that cause lameness in cattle

Lameness impacts cattle welfare and health negatively, thus apr@rentive attitude
constitutes to a violation of the five principles of cattle welfé§véebster 2001).In addition to that,
lameness causes great economic loss to cattle farms. Furthermore, lameness prevalence negatively
impacts the reproductory performance, causing additional expenses to cattle farms, as the time period
between delivery and the next congton is 40 to 66 days longer, depending on the severity of
lamenessKlernandezGarbaino, Shearer, Risco & Thatch2005) Lameness is also related to lower
daily milk production, which can reach 5.5kg (or 248 than the daily average milk production of a
healthy dairy cow in productive agdvlenkoet al., 2011).Additionally lameness is by far the first
death causation among cattle, with a rate of 204AHMS 2007) which also causes financial damage
to farms, especially when cattle losses occur in early productive age, where returns of invested money
are negative. In Greece, the price of a healthy dairy cow in early productive age is in a scale of
magnitude of 1008 and returns gradually come mainly through milk and calf production.

There are references of systems and methods that were developed in order to detect lameness
objectively.Flower, Sandersomnd Weary(2006, 2006) managed to detect earlgtage lameness, with
a motion capture system, using reflective markers in cows. This method is far from being available for
commercial use, due to its nesutomatic and timeconsuming nature, the requirement of motion
capture systes experts and the great upfront investment that is necessary for the acquirement of
such a system in a farrvan der Tolet al. (2004, 2005) and ‘Carvalho, Nass, Mol & Massafera
(2005)acquired pressure distribution data from cow hoofs, but these methods were never used for
lameness detectionRajkondawaret al. (2006)managed to develop a classification method that
distinct cattle among healthy and with lameness, with the use of force plates and pudevséoped
statistical models, but the decisieanaking models that were used, did not allow a precise assessment
or progress of the problem, thus not allowing abjective earlystage detection from farms personnel.

The purpose of this project is thdevelopment of a prototype of a system that is objective,
reliable and automatic and will detect lameness in cattle, in an early stage of prevalEadsg.
detection of the problem serves the early treatment, successively resulting in more effective and rapid
curing, improved welfare and health for cattle and reduced financial loss for the farms.
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Methods

The proposed preliminary level design of the system prototype is simplifically presented in
Figure 2 and generally consists of the following described basic parts, which are the force plates in a
walkway arrangement, an RFID ear tag system with a recaivértags in all cattle ears and a PC
running a purposéuilt software that includes a user interface and a machine learning algorithm that
supports the decisiomaking process.

%) RFIDcar tag

Force plates .

in walkway W b

srrangement N B Purpose-built software
RFID receiver

¥ §iL]|

Figure 2An overview of the Lameness system

The force plates of the system, acquire the ground reaction forces of the vertical axis Z, of all
limbs of cattle, passing by the walkway one by one. Force plates are being developed specifically in
order to meet the project requirements, some of the masgtecial of which, are the dirty, dusty and
moist environment of installation of the system, the need to wash away mud from the top surface, the
requirement of the levelling regulation of the system on top of +ilat surfaces such as soil, the
constraintsin surface materials that can be used due to injury hazards of cow hoofs and the necessity
of easy replacement and availability in market of all walkway and force plates mechanical parts. The
electronic parts of the force plates were also designed antt bpecifically for the projectrigure 3
presents a typical load cell of a nominal weight of 500kg, like the ones that are used in force plates
assembly and the two types of custom PGB analog and the digital circuit respectively. The PCBs
were purpsedesigned and built in order to meet the main project challenges, that sum up to the
acquiring of several analog channels in a scale of magnitude of 100, whk RAdecision, and a
sampling rate of 1000Hz, producing packages of synchronised data.

Figure 3.Shear beam load cell and custom designed and built PCBs for project needs.

The project implementation is based on already existing khow, that was acquired from
project team members. Specificallyjoustakidiset al. (2010 have already solved a much more
complicated research problem, which is the detection of musculoskeletal problems in humans, at a
rate of 97%, using ground reaction force data and machine learning algorithms. It is noted that this
percentage is very higlgompared to similar research results from other teams, which reach a
percentage of reliability of 65%.
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