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Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawnej

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E |! | Ii I

www.interpolska.pl UBEZPIECZENIA
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ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutow
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutéw prowadzacych
wtasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak réwniez
tych, ktérzy wykonuja zawdd wytacznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program

ubezpieczen?
igtoterapie A
kontakt w sprawie
zabiegi manualne (mobilizacje i manipulacje) . L
ubezpieczen:
leczenie osteopatyczne .
Piotr Gnat

naruszenie praw pacjenta i szkody w mieniu
pacjentéw

+48 663 480 698
piotr.gnat@mentor.pl
linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawdd fizjoterapeuty

ubezpiecz sie on-line na LI L A s L IR

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wylacznie informacyjny.
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SpryStep®
Dynamiczne ortezy
stawu skokowego i stopy

Ut ATWIA
PORUSZANIE SIE,
Z KAZDYM KROKIEM
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SpryStep®flex i SpryStep® maja na celu zapewnienie wsparcia pacjentom cierpiacym z powodu opadajgcej stopy pochodzenia
neurologicznego, pourazowego lub migsniowego. SpryStep® plus i SpryStep® max maja na celu zapewnienie podpracia stopie
oraz dolnej koriczynie pacjenta z ostabieniem dolnych koriczyn pochodzenia neurologicznego, urazowego lub migsniowego.
Produkty z grupy SpryStep® sg wyrobami medycznymi, posiadajacymi oznakowanie CE. Przed wuzyciem nalezy
zapoznac sie z instrukcjg oraz zasiegnac¢ porady specjalisty. Sprystep®, Sprystep® flex, Sprystep® plus i Sprystep® max :
Thuasne Deutschland GmbH, Germany
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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE DLA SZPITALI,
GABINETOW LEKARSKICH, OSRODKOW REHABILITACYJNYCH | SPORTOWYCH.

TANITA

Healthy Habits for Happiness

N :

WORLD NO.1

FORNEW HEALTHINSIGHTS

JAPANESE
TECHNOLOGY

¢ MICROGATE

OPTOGSIT

€L EXXENTRIC
FLYWHEEL TRAINING

Trening sitowy i rehabilitacja
Z uzyciem zmiennej
bezwladnosci kot
zamachowych.

Exxentric wykorzystuje moment
bezwtadnos¢ kota zamachowego
zamiast zwyktej grawitacji.

To daje mozliwos¢ wykonywania
¢wiczen standardowych

oraz zaawansowanych metod
treningu ekscentrycznego,
koncentrycznego

i izometrycznego.

MEDKONSULTING Tanita Polska - Wytaczny dy:
T: +48 517 435 227 | +48 61 868 58 42 E: I\on‘[aP

Analizatory Skiadu Ciata

Mierz, moniotoruj, motywuj.

Daj swoim pacjentom informacje, ktorych potrzebuijg
do osiggniecia sukcesu!

Analiza sktadu ciata wykonywana jest w okoto 30 sekund,
a wyniki przedstawiane sq na przejrzystym raporcie.
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Produkty profesjonalne TANITA wykorzystywane sq przez
szpitale, osrodki badawcze, centra diagnostyczne, placowki
rehabilitacyjne, kluby sportowe, osoby pracujgce

ze sportowcami roznych dyscyplin na catym swiecie.

Wiecej na tanitapolska.pl

INNOWACYJNA DIAGNOSTYKA ZDOLNOSCI
MOTORYCZNYCH | ANALIZA CHODU

Systemy MICROGATE wspierajg diagnoze, ocene postepdw araz proces
rehabilitacji.

Modelowanie programadw rehabilitacyjnych i kontrola procesu
rehabilitacji sa utatwione dzieki obiektywnej ocenie spasobu ruchu,
wykrywaniu problematycznych obszardw, ocenie biomechanicznych
brakdw oraz ocenie asymetrii.

Mozliwe parametry pomiarowe:

® fazy chodu lub biegu @ diugosc kroku @ predkosc i przyspieszenie
® rownowaga i symetria ruchu ® wideao Full HD

... i wiele innych, w zaleznosci od przeprowadzonych testow.

W potaczeniu z GYKO, mozliwa jest ocena stabilnosci dynamiczne]j tutowia
podczas chodu/biegu, analiza skoku, analiza stabilnosci posturalnej, analiza
zakresu ruchomosci stawow (ROM), ocena sity miesniowej.

Wiecej na microgatepolska.pl

Jako skuteczna metoda poprawy
sity i stabilnosci, trening
ekscentryczny utatwi pacjentom
osiggniecie zamierzonych
efektéw — poprawy cgolnego
stanu zdrowia, wynikow
sportowych, rehabilitacji,

czy zapobieganiu urazom.

Szeroki wybor akcesoriow

i dodatkéw do treningu z kotem
zamachowym pomoze

w stworzeniu idealnego
rozwiazania dla Ciebie.

Wiecej na treningekscentryczny.pl

itor urzadzen Tanita w Polsce )
dkonsulting.pl Az ul. Jana Ludygi-Laskowskiego 21, 61-407 Poznan




POWROT DO SPRAWNOSCI
PO AMPUTACJI

Czym jest program po amputacji?

Po Amputacji to unikalne w skali kraju rozwigzanie dla 0séb, u ktérych konieczna byta operacja odjecia
koriczyn. Celem programu jest kompleksowe wsparcie w procesie odzyskania sprawnosci po
amputacji, niezaleznie od jej przyczyny. Pomagamy pokonywaé granice, osiggaé kolejne cele, kreowaé bardziej
przyjazng rzeczywistosc.

m W ramach programu oferujemy: p
N ®
‘Y - Opieka Menadzera Rehabilitacji

- Dofinansowanie do zakupu protez
- Wsparcie psychologiczne
- Bezptatne konsultacje protetyczne
- Rehabilitacja w osrodkach na terenie kraju
- Pomoc Asystentow Wsparcia

.
Skontaktuj si¢ z zapytaj

o bezptatne egze rze
: nika dla

Masz pytanie odnosnie programu.
Napisz do nas lub skontaktuj sie z nami
telefonicznie:

+48 793 003 695
- POAMPUTACIJI biuro@poamputacji.pl www.poamputacji.pl

Razem mozemy wiecej
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J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
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Nowy wymiar wygody. :
Obuwiep
s WYROB
MEDYCZNY
Stabilny, wzmocﬁiqny - nijsaz:‘; &'fclef
i wyscietany zapietek .
Zapewniasilniejsze psza dopasowanie
wsparcie fuku ' -
podtuznego stopy Lekka konstrukcja
-~ Zmniejsza codzienne....
e R = Zmeczenie -
Antypozlizgowa,

wytrzymata podeszwa
o lekkiej konstrukgji
Zwieksza przyczepnosc,
amortyzuje i odciqza stopy

/\ Zwiekszona
szerokosc i glebokos¢

w obrebie palcow
i przodostopia

\_’a- E s 2 Minimalizuje ucisk
e gaee’ > i zapobiega urazom

Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skoéry
Dostosowujq sie do stopy,
utrzymujq je w suchosci

X RIS . Ochronna przestrzen
i zapobiegajq przegrzewaniu

na palce - brak szwéw
w rejonie przodostopia
Minimalizuje mozliwos¢ zranien

Trzy
rozmiary Podwyzszona

Zwiekszona
przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- boéle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie plaska)
- boéle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

KALMED

lwona FPenz, Poznak

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax. 61828 0687

kom. 601 640223, 601 647 877 .
e-mail: kalmed@kalmed.com.pl . B
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl
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dla studentow
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Drodzy Studenci

szukajgcy artykutéw do pracy naukowe;.

Przypominamy o dobrowolnym ubezpieczeniu
OC studentow kierunkow medycznych!

dlaczego posiadamy rowniez w ofercie
warto je miec? ubezpieczenia dla masazystow
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stazy czy wolontariatu
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Effect of Minds in Motion program on vestibular
function and balance in children with hemiplegia:
A randomized controlled study

Wptyw programu Minds in motion (Umyst w ruchu) na funkcjonowanie uktadu przedsionkowego i
rownowage u dzieci z porazeniem potowiczym: randomizowane badanie kontrolowane

Dina Mohammed Mustafa Abdelhamid'(AB.CD.EF) Emam Hassan El Negmy?2A.C.D.EF)
Hoda Ishac AbuMoussa3®P-E), Samah Attia EIl Shemy?2A.B.C.DEF)

'National Institute of Neuromotor System, Giza, Egypt
’Department of Physical Therapy for Pediatrics, Faculty of Physical Therapy, Cairo University, Giza, Egypt
3Hearing and Speech Institute, Giza, Egypt

Abstract

Purpose. To investigate the effect of Minds in Motion (MiM) program on vestibular function and dynamic balance in children with hemiplegia.
Methods. Thirty children with hemiplegic cerebral palsy (CP) of both genders with age ranged from 6-12 years were randomly assigned into two
groups of equal number; Group (A) (control group), received specially designed physical therapy program for 3 months, Group (B) (study
group), received MiM vestibular exercise program in addition to the specially designed physical therapy program given to the control group for 3
months. Vestibular functions and stability indices were assessed for all children before and after treatment using cervical vestibular evoked
myogenic potentials (c(VEMPs) device and biodex balance system (BBS) respectively.

Results. The results of the present study showed statistically significant improvement within both groups when comparing their pre and post-
treatment mean values of stability indices and VEMP amplitude. Post-treatment significant improvement was also observed in the amplitude
asymmetry ratio (AAR) in the study group compared with the pre-treatment mean values while no significant change was detected in the
control group. Also, no significant changes were detected in P1, and N1 latencies in both groups after treatment. Statistically significant
differences were observed in all measured variables between both groups in favor of the study group while there was no significant difference
between both groups when comparing the post-treatment mean values of P1 and N1 latencies.

Conclusion. Minds in motion program is an effective modality that can be used for improving the vestibular functions and balance capabilities in

children with hemiplegic CP.

Key words:

cerebral palsy, hemiplegia, minds in motion, vestibular function, balance

Streszczenie

Cel. Zbadanie wptywu programu Minds in Motion (MiM) na funkcjonowanie uktadu przedsionkowego i rownowage dynamiczng u dzieci z
porazeniem potowiczym.

Metody. TrzydzieScioro dzieci z potowicznym porazeniem mézgowym (CP) obu ptci w wieku od 6 do 12 lat zostato losowo przydzielonych do
dwoch réwnych grup; Grupa (A) (grupa kontrolna) byta poddawana specjalnie opracowanemu programowi fizjoterapii przez 3 miesigce, Grupa
(B) (grupa badana), oprdcz specjalnie opracowanego programu fizjoterapii przez 3 miesigce wykonywata program ¢wiczen przedsionkowych
MiM. Funkcjonowanie uktadu przedsionkowego i wskazniki stabilno$ci oceniono dla wszystkich dzieci przed i po leczeniu za pomoca
miogennych przedsionkowych potencjatéw wywotanych (cVEMP) i platformy Biodex Balance System (BBS).

Wyniki. Wyniki niniejszego badania wykazaty statystycznie istotng poprawe w obu grupach, poréwnujac Srednie warto$ci wskaznikéw
stabilnos$ci i amplitudy VEMP przed i po leczeniu. Znaczacg poprawe po leczeniu zaobserwowano rowniez we wspoétczynniku asymetrii
amplitudy (AAR) w grupie badanej w poréwnaniu ze $rednimi warto$ciami przed leczeniem, podczas gdy nie wykryto istotnej zmiany w grupie
kontrolnej. Nie wykryto rdwniez istotnych zmian w latencji P1 i N1 w obu grupach po leczeniu. Statystycznie istotne réznice zaobserwowano we
wszystkich mierzonych zmiennych miedzy obiema grupami na korzys$¢ grupy badanej, podczas gdy nie byto istotnej r6znicy miedzy obiema
grupami przy poréwnywaniu Srednich wartosci latencji P1 i N1 po leczeniu.

Whiosek. Program Minds in motion jest skuteczng metoda, ktéra mozna wykorzysta¢ do poprawy funkcjonowania uktadu przedsionkowego i

réwnowagi u dzieci z porazeniem potowiczym.

Stowa kluczowe

porazenie mézgowe, hemiplegia, minds in motion, funkcjonowanie uktadu przedsionkowego, réwnowaga

170 www.fizjoterapiapolska.pl



Introduction

Cerebral palsy (CP) is commonly used to refer to a neuro de-
velopmental condition beginning in early childhood and per-
sisting through the lifespan resulting in disorganized and
delayed neurological mechanisms of postural control, balance
and movement which leads to functional limitations, especial-
ly when there is head and trunk involvement [1]. Hemiplegia
is the most frequent type of CP among preterm infants. It is
the second type of CP among preterm infants and constitutes
33% of CP children. Children with hemiplegia experience va-
rious impairments including spasticity, paralysis, muscle we-
akness in the half of the body and have higher weight on the
healthy limbs when standing putting more weight on certain
limbs directs the center of pressure on the healthy limb. More
use of healthy limb causes shortness of the involved limb, re-
duction of bone density, and exposure to instability and frequ-
ent falls [2].

The vestibular sensory function, which is important for head
movement, provides important information to the postural
control system as well as to the visual sensory function.
Among these, the vestibuloocular reflex and the vestibulospi-
nal reflex activations particularly play an important role in the
vestibular function needed for postural control [3].

Minds in motion program is an exercise circuit, or maze,
that is developed to provide vestibular stimulation exercises
in a fun atmosphere. The goal of this developmental pro-
gram is improving children’s motor skills and visual proces-
sing. The premise of MiM is that there is a link between
carly afferent neural stimulation and cognitive abilities. Spe-
cifically, movement activities that stimulate the vestibular
system can have an impact on children’s academic and phy-
sical domains [4]. Minds in motion program is a sensory
motor circuit that involves physical activities focused on dy-
namic balance (i.e. equilib—rium), basic motor skills (e.g.
hopping, jumping, turning, and walking backward and side-
ways), and eye—hand coordination through juggling and eye-
tracking activities [5].

Materials and methods

Study design

A randomized control trial was conducted to investigate the
effect of MiM program on vestibular function and balance in
children with hemiplegia. Data were collected pre and post
treatment from October 2019 to February 2021. Research
Ethics Committee before study commencement was approved
by Research Ethical Committee of the Faculty of Physical
Therapy, Cairo University (No.: PT.REC/012/003066).

Participants

Thirty children of both genders with age ranged from 6 to 12
years classified as hemiplegic CP were randomly divided into
two groups of equal number and recruited from the physical
therapy department of The National Institute of Neuromotor
System, Giza, Egypt. Exclusion criteria included children
with musculoskeletal abnormalities in both upper and lower
limbs, history of convulsions, seizures, visual or auditory di-
sorders and history of congenital abnormalities in the head
and neck.

www.fizjoterapiapolska.pl
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Randomization

The recruited children were randomly assigned, after si-
gning consent form, into two groups of equal number of 15
children each using sealed envelope method. The randomi-
zation process was conducted by an independent resear-
cher who did not take any part of the study. These two
groups named as group (A) (control group), received spe-
cially designed physical therapy program, group (B) (study
group), received MiM vestibular exercise program in addi-
tion to specially designed physical therapy program given
to the control group. Figure 1 shows the recruitment pro-
cess and the flow chart of the experimental design of the
study.

Outcome measures

All children were evaluated at baseline (pre-treatment) and at
the end of 3 months of treatment (post-treatment). Dynamic
balance was assessed for all children participated in this study
using the BBS and vestibular function was measured using the
cVEMPs device. All children were given an explanatory ses-
sion before the evaluation procedures to be aware about the
different test steps.

Procedures for evaluation

Assessment of Dynamic balance

Biodex balance system is a multiaxial device that objective-
ly measures an individual’s ability to stabilize the involved
joint under dynamic stress and to test the child's ability to
control the platform's angle of tilt. It uses a circular plat-
form that is free to move in the anteroposterior and medio-
lateral axes simultaneously. The BBS allows up to 20° of
foot platform tilt. The BBS measures, in degrees, the tilt
about each axis during dynamic conditions and calculates
MLSI, APSI, and OASI. It composed of a movable balance
platform that provides up to 20° of surface tilt in a 360° arc
of motion. These indexes were the standard deviations as-
sessing sway around the zero point at the center of the plat-
form in which high scores indicating worse postural
stability [6]. The system has 8 stability levels. Level 8 has
the highest platform stability, whereas level 1 has the lowest
stability.

Child's age, weight, and height were introduced into the de-
vice and all children were tested on stability levels 4 and 2
for 20 seconds in each trial. From standing position each
child was asked to achieve a centered position on a slightly
unstable platform by shifting the foot position until it was
easy to keep the cursor centered on the screen grid. After
centering, the child was asked to maintain the foot position
until the platform was stabilized. The test began after intro-
ducing heel coordinates and foot angles into the BBS. The
child was instructed to concentrate on the visual feedback
screen, hold both arms at the side of the body without gra-
sping the handrails, and attempt to maintain the cursor in the
middle of the bull’s-eye on the screen [7]. Children perfor-
med three attempts for each stability level and the average
value of these attempts was used for analysis as shown in

Fig (2).
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Figure 1. Flow chart showing the experimental design of the study

: /, i : Fig. 2. Child position during dynamic balance testing

Assessment of vestibular function

The cVEMPs is one of the clinical tests used to evaluate the
saccular function of the vestibular system and to assess func-
tions of the inferior vestibular nerve. This test used to assess the
sacculocollic reflex in healthy newborns and children [8].
VEMP tests consist of putting muscles in extreme positions
then stimulating the reflex by sound which occur in (c(VEMPs)
and the response is ipsilateral, producing head turn in the direc-
tion of an external sound by sternocleidomastoid (SCM) inhibi-
tion. This results in an instantaneous head turn in the direction
of the threat [9]. This test was conducted in a sound treated ro-
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om with an acceptable ambient noise level (less than 40 dBA).
Equipments used include: labtop, the VEMP device, electrodes
(active- reference - ground), scrub gel, marker to mark the loca-
tion for the electrodes placement, headphones and a chair [10].

The child wore the headphones and asked to turn the head abo-
ut 90 degrees to one side to increase the tension of the SCM
muscle. To ensure the stability of the recording, the child was
instructed to face a target (i.e. red dot) that was marked sym-
metrically on the left and right wall in the tested room.
cVEMPs was measured on the right and left sides. To record
cVEMPs, surface electrodes are used, placing active electrodes
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symmetrically on the middle third of the SCM, indifferent
electrodes on the lateral end of the upper sternum and the gro-
und electrode is placed in the midline on the forechead [11]as
shown in Fig (3).

The measured variables includes; cVEMPs amplitude, AAR
and P1 latency and N1 latency. P1 is the first positive peak of

Procedures for treatment

Interventions

Group (A) (control group) included 15 children who received
specially designed physical therapy program, group (B) (stu-
dy group), received MiM vestibular exercise program in addi-
tion to specially designed physical therapy program given to
the control group.

Physical therapy program

All children in both groups received the specially designed
physical therapy program (1 hour, three sessions/week) for
three months. The selected exercises according to Levitt [13]
included:

- Gait training exercises including gait training at open envi-
ronment by using obstacles; like rolls and wedges across wal-
king way or track and walking training on different surfaces
like soft mat, carpet, or hard surface was used. Gait training
exercises in different directions including in different direc-
tions including sideway, forward and backward,;

- Strengthening exercise for the muscles of the affected lower
limb and upper limb;

- Balance training from standing position in all directions
using wooden balance board;

- Walking along a body rocker;

- Bridging exercise to strength the back muscles;

- Stretching exercises to maintain the elastic properties of the
muscles which are liable for shortening;

- Facilitation of protective reactions from standing position by
pushing the child in different directions to improve the child’s
ability to take protective steps forward, backward or sideways;

-Training of weight shift on both sides with concentration on
the affected side.
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the VEMP, N1 is the first negative peak following P1. Laten-
cy is the time from the onset of the stimulus to the peak. The
amplitude ratio between the two ears was calculated as fol-
lows: (AR —AL) / (AR + AL) x 100 where AR Amplitude of
the right ear, AL Amplitude of the left ear. Values above 36 %
were considered abnormal [12].

Fig. 3. Electrodes placement during cVEMPs testing

- Facilitation of righting and equilibrium reactions to improve
postural mechanisms through specific exercises like tilting at
different directions using medical balls and balance board;

- Training of active trunk extension for improving postural
control and balance.

Minds in motion program

Children in the study group received MiM program for 3 mon-
ths, 3 sessions/ week for 30 minutes which includes the follo-
wing 15 exercises according to Carter et al. [4].

Strong Arm Push: the child stood facing a wall, one foot ahead
of the other, arms stretched forward with palms pressed flat on
the wall at shoulder height. Children were instructed to push
the wall with as much force as possible for 10 seconds. The
verbal cue was “push the wall down”

1. Eye Can Convergence: A 5 feet length of string held at the
children’s eye level, between the therapist and the child, paral-
lel to the floor. Three 1% inch foam balls attached evenly spa-
ced along the string. While holding the string children cue was
to “focus on each ball one at a time for a count of ten”.

2. Eye to Eye: the child stood 14 inches in front of the physical the-
rapist and followed the top of a pencil with their eyes, without mo-
ving their head. The pencil was moved in two vertical motions, two
horizontal motions, two circlesclockwise, two circles countercloc-
kwise, and end with the pencil moved towards the child’s nose twice.
3. The Beam Team: the child walked along a 2 % in. X 5in. X
10 ft. balance beam with arms extended out to the side. Chil-
dren cue was to focus on a specific point in front of him

4. Jelly Roll: the child lay on a 4 ft. x 8 ft. tumbling mat with
legs straight and arms stretched above the head, then rolled the
length of the mat keeping the body straight

173



s (izjoterapia polska

5. Puppy Dog Crawl: the child kneeled on a 4 ft. x 8 ft. tum-
bling mat with palms flat on the floor. The instruction was to
crawl across the mat, moving the opposite arm with the oppo-
site leg.

6. Monster Mash: Six 9 inch circular pads placed on the floor
in a straight line touching each other. Children stumped one
foot at a time with as much force as possible on each circle.

7. Climb Every Mountain: children stepped over 3 plastic
hurdles set at heights of 6 in., 8 in., and 10 in. leading with
their preferred foot and placing both feet on the ground before
starting the next hurdle.

8. Balance Board Bash: children placed their feet equal di-
stance from the center of a balance board and maintained the
board in a horizontal position as long as possible.

9. Electric Slide: children stood with their body facing, but
not touching, a wall. Without turning their head or body the
children moved sideways along the length of the wall by ta-

LSS &\

Fig. 4. Monster Mash exercise

Statistical analysis

The statistical analysis was done by using statistical package of
social studies sciences (SPSS) version 25 for windows. De-
scriptive statistics as the mean and standard deviation were cal-
culated for demographic characteristics including age, weight,
height, BMI and also for all measured variables. Inferential sta-
tistics as paired t-test was used for within group comparison
before and after the intervention. Independent t-test was used to
compare the demographic data of both groups as well as the
pre- and post-treatment mean values in all measured variables.
The statistical significance level set at 0.05.

At baseline, comparing the general characteristics of the sub-
jects of both groups revealed that there was no significant dif-
ferences between groups in the mean values of age, weight,
height and BMI (P >0.05) (Table 1).

Comparing the pre and post-treatment mean values of OASI, AP-
SI, and MLSI of the control and the study group, there was a si-
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king a side step with the lead foot, sliding the following foot
along until it touched the lead foot.

10. Skip to My Lou: children skipped across the room, swin-
ged their arms laterally across the body in an exaggerated fa-
shion raising knees as high as possible.

11. Cross Walk: children walked across the room lifting knees
high while touching alternating knees with opposite elbows.

12. Bean Bag Boogie: children tossed a bean bag in the air and
caught it while walking in a straight line across the room. Chil-
dren was instructed to “follow the bean bag with their eyes”.
13. Jumping Jack Flash: children stood behind a line and jum-
ped over a second line placed 3 ft. away, taking off and landing
on both feet.

14. Step Back: children walked backwards up 3 stairs, then
forward down 3 stairs, then backwards up 3 stairs looking stra-
ight ahead. The therapist stood directly in front of children for
safety

Fig. 5. Step Back exercise

gnificant decrease in the post-treatment mean values of OASI, AP-
SI, and MLSI at levels 2 and 4 compared with the pre-treatment
mean values (P < 0.05) (Table 2). Comparing the pre and post-tre-
atment mean values of cVEMP amplitude, latency and AAR of
both groups, there was a significant increase in the post-treatment
mean values of cVEMP amplitude of the right and left sides com-
pared with the pre-treatment mean values (p = 0.0001), there was
no significant change in P1, N1 latencies and AAR when compa-
ring the pre and post-treatment mean values (p > 0.5) (Table 3).
There was a significant decrease when comparing the post-treat-
ment mean values of OASI, ASST and MLSI at levels 4 and 2 of
the study group with that of the control group (P < 0.05) (Table 4).
Moreover, when comparing the post-treatment mean values of
the study group with that of control group, there was a signifi-
cant increase of cVEMP amplitude of the right and left sides,
a significant decrease of AAR (P < 0.05), and there was no si-
gnificant difference of N1 and P1 latencies (p > 0.5) (Table 5).
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Table 1. Comparison between the mean values of demographic characteristics in both groups

Variable Control group (n = 15) Study group (n = 15)

Mean % SD Mean + SD
Age [years] 9.04 +2.09 8.4+ 194 0.38
Weight [kg] 29.4+13.42 29.25+10.29 0.97
Height [cm] 124.06 = 12.01 126.43 + 14.44 0.62
BMI [kg/m?] 18.33 +£4.39 17.73 £2.26 0.63

Gender

Girls 8 (53%) 9 (60%) 071

Boys 7 (47%) 6 (40%)

SD: Standard deviation, p value: Probability value, BMI : Body mass index

Table 2. Comparison between pre and post-treatment mean values of stability indices of the control group and the study group

Variable Stability indices Pre treatment Post treatment
Mean £ SD Mean = SD
4 1.88 + 0.6 1.48 +0.19 0.008
OASI 2 3.68 £0.96 2.58 +0.64 0.0001
Control group 4 1.47 £0.66 1.34 +0.49 0.02
(n=15) APSI 2 2.95+0.89 1.96 +0.86 0.0001
4 1.62 £ 0.3 1.42 +£0.33 0.0001
MLSI 2 2.27+0.67 1.82 £0.44 0.0001
4 2.04 +0.34 1.28+0.14 0.0001
OASI 2 3.86+0.78 2.11 £0.52 0.0001
Study group 4 1.68 +0.46 1.02+£0.3 0.0001
(n=15) Al 2 3.01+1.11 144 +027 0.0001
4 1.71 +£0.38 1.14+£0.23 0.0001
MLSI 2 2.55+0.7 1.41 £0.32 0.0001

SD: Standard deviation, p value: Probability value, OASI: overall stability index, APSI: anteroposterior stability index, MLSI: mediolateral stability index

Table 3. Comparison between pre and post-treatment mean values of cVEMP latency, amplitude, AAR of the control group
and the study group

Variable cVEMPs parameter Pre treatment Post treatment p-value
Mean * SD Mean * SD
) Right side 4476 £ 16.26 57 +18.92 0.0001
Amplitude [mV] )
Left side 43.3 +19.55 57.12 +£19.27 0.0001
Control group P1 13.34+1.23 14.76 £4.13 0.15
-15 Latency [msec]
(n=15) NI 19.34+ 1.16 20.98 + 4.14 0.11
AAR [%] 9.79 +£4.07 9.08 +£3.51 0.56
) Right side 4192 +£13.15 76.09 + 16.25 0.0001
Amplitude [mV] .
Left side 48.42 +£16.92 79.81 £ 17.96 0.0001
Study group P1 13.65+1.59 13.39+2.94 0.76
-15 Latency [msec]
(n=15) NI 18.79 + 1.33 20.07 +3.03 0.13
AAR [%] 9.89 +5.57 436 +2.02 0.002

SD: Standard deviation, p value: Probability value, AAR: amplitude asymmetry ratio
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Table 4. Comparison of the post-treatment mean values of stability indices between the control and study groups

Stability indices Control group (n = 15) Study group (n = 15) p-value
Mean £ SD Mean = SD
4 1.48 +0.19 1.28 £0.14 0.003
OASI 2 2.58 £0.64 2.11+£0.52 0.03
4 1.34 +0.49 1.02+0.3 0.03
APSI 2 196 + 0.86 144+ 027 0.03
4 1.42+0.33 1.14 £ 0.23 0.008
AL 2 1.82 £0.44 1.41 £0.32 0.007

SD: Standard deviation, p value: Probability value, OASI: Overall stability index, APSI: anteroposterior stability index, MLSI: mediolateral stability index

Table 5. Comparison of post-treatment mean values of cVEMP amplitude, latency, and AAR between the control and

study groups
cVEMPs parameter Pre treatment Post treatment p-value
Mean £ SD Mean * SD
, Right side 57 +18.92 76.09 + 16.25 0.005
Amplitude [mV] )
Left side 57.12 £19.27 79.81 £17.96 0.002
P1 1476 +4.13 13.39+2.94 0.29
Latency [msec]
N1 20.98 +4.14 20.07 £+ 3.03 0.48
AAR [%] 9.08 £3.51 4.36+2.02 0.0001

SD: Standard deviation, p value: Probability value, AAR: amplitude asymmetry ratio

Discussion

Vestibular dysfunction may be found as comorbidity with
developmental disorders and has been reported in children
with CP, Down’s syndrome (DS), attention deficit
hyperactivity disorder (ADHD)and autism. The vestibular
system can be affected by various diseases during childhood,
and this can have a major impact on a child’s development
[14]. Tt has been hypothesized that children with CP have
impaired function of the peripheral vestibular system, but
there is a paucity of studies employing vestibular testing in
this population [15].

The results of the present study showed significant changes in
both groups in most of the measured variables but with more
significant improvements in favor of the study group. There
was a significant decrease in the post-treatment mean values
of OASI, APSI, MLSI at levels (4,2) compared with the pre-
treatment in both study and control groups. There was a
significant increase in the post-treatment mean values of
cVEMPs amplitude of the right and left sides compared with
the pre-treatment in both study and control groups and. Also,
there was a significant decrease in the mean values of AAR in
the study group compared with the pre-treatment mean values
while no significant change was detected in the control group.
There was no significant change in P1, and N1 when
comparing the pre and post-treatment mean values in both the
study and the control group.

The results of the study group showed that MiM program
vestibular based might improve balance functions and might
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improve vestibular function. These findings comes in
agreement with findings of Sunderman et al.[16] who study the
effect of MiM vestibular stimulation exercises on balance in
children with DS and found improvement in balance, upper
limb coordination, speed and agility.

Also, the results of the present study come in agreement with
Carter et al.[4] who study the effect of MiM on balance,
coordination and agility in children with DS. They found that
vestibular stimulation exercise program could increase balance
and agility in children with DS and possibly assist in
increasing their functional ability.

Similar results were obtained by Vidoni et al. [17] who study
the effectiveness of implementing the MiM Maze in the
preschool setting. Their study was based on a 30 minute daily
physical activity intervention lasting 11 weeks. They found
that the MiM intervention resulted in significant changes in
preschoolers motor skills, specifically in balance and
coordination. After intervention, balance and coordination
improvements that were observed in the experimental group
were significantly greater than what was observed in the
control group.

On the contrary, the results of a study conducted by Vargas
[18] who investigates the effect of MiM on balance and motor
skills in middle school aged students did not show a statistical
significance of participating in MiM and improving balance
and motor skills.

There are primary factors that contribute to the success of MiM
program in rehabilitation as it includes variety of activities.
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Some activities provide vestibular input to initiate neck and
trunk musculature firing. This maintains posture and improves
head and trunk control. Other activities were selected to
provide proprioceptive input. Proprioception helps to
understands own body, its relation to its environment and
coordinated movements. The activities were designed to give
active stretch, strengthening of muscles, weight bearing on
hands, knees and feet and improved bilateral coordination
Tahir et al.[19].

The results of the study group provide insight into how MiM
program influences balance and vestibular functions. This
could be explained by Watson et al. [20] who concluded that
individuals who particpate in the MiM program report
improved mental functioning following a MiM session, gains
in their confidence and comfort with their life, as well as
improved balance, mobility, strength, endurance, and
increased flexibility. The physical activity program is gentle
and easy, and focuses on building mobility, balance, and
flexibility. It is completed in a social environment with others,
so it increases connectivity and confidence as well.

In the current study, there was a significant decrease in the
stability indices of the study group compared with that of the
control group post treatment, this improvement may be due to
vestibular and proprioceptive activities achieved through
MiM which develop sense of positioning and balance. These
activities are crucial for sensory motor development in which
child learns to coordinate large muscles of the legs, trunk, and
arms, and the smaller muscles of the hands through different
sensory experiences. Explore through sensory motor
stimulation has a great impact on gross and fine motor
functioning [21].

The activities included in MiM program are joyful. The
children enjoyed and actively participated in initiating and
completing the tasks. The activities were designed to give
active stretch, strengthening of muscles and weight bearing on
hands, knees and feet. The child's body was brought into
different positions which gave active stretch and improved
bilateral coordination These activities gave the child
opportunity to experience its body in different positions and
in relation to its environment which they does not do due to
their restricted body movements [19].

The significant improvement in the study group in the
measured variables may be related to children’s engagement
in a playful and joyful environment and application of a just
right challenge. Moreover, the children were able to regulate
the intensity and type of balance tasks, attempt to maintain
their body alignment in the midline, learn the balance
strategies during the task, and to generalize these experiments
to the other balance situations [22].

The post treatment significant improvements in the study
group could be explained by the process called sensory
reweighting in which to compensate for the loss of sensory
information such as vestibular input in children with balance
dysfunction, the developing brain may rely on information
from other sensory systems. The children may have learned
how to properly reweight the available sensory information
(i.e. vestibular, proprioceptive, and visual) for producing
motor actions that maintained their balance [23].
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The post-treatment improvement in the study group may be
due to stimulation of the vestibular system which elicits change
in the tonic state of the skeletal muscle, specifically, the
antigravity muscles in which normal muscular tone of the
skeletal muscle obtained, thereby normalizing the postural tone
[24]. Researchers are discovering that stimulating a child’s
brain through specific movement activities increases the
functioning of the brain, making children more prepared to
learn [17].

The results of the present study showed that there was a
significant increase in the amplitude of P1 and N1, and there
was a significant reduction in the asymmetry ratio in children
who practice MiM compared to the control group. This could
be explained by the findings of Sinha et al. [25] who reported
that the increased amplitude, reduced asymmetry ratio indicate
a possible vestibular plasticity of sacculo-collic pathway with
regular practice of MiM.

The amplitude of ¢cVEMP responses also depends on the
strength of SCM muscle. Thus, the increased muscular strength
because of practicing MIM might have also contributed for
enhanced ¢cVEMP responses [26]. There was no significant
improvement in P1 and N1 latencies of both control and study
groups when comparing their pre and post treatment. Also,
there was no significant difference in N1 and P1 latencies
when comparing post-treatment mean values between both
groups. This comes in agreement with Mirzadeh et al. [27]
who examined the effect of rock climbing training on cervical
vestibular evoked myogenic potential, balance, body
composition, and functional index in quasi-experimental study
including 10 sighted and 10 blind girls aged 7-12 years. They
found that the difference between the pretest and post-test of
latency of the myogenic potentials in both the groups was not
statistically significant (p>0.05) and intergroup variations
showed that there is no significant difference between the
effect of the training on the latencies of P1 and N1 of the
sighted and blind girls (p< 0.05).

According to Akbarfahimi et al. [28], non significant change in
the latency of (P1, N1) in both groups before and after
treatment may be due to different aspects as P1 wave latency is
related to the frequency, intensity, and type of stimulation,
while the latency of the N1 wave largely depends on the nerve
conduction velocity.

The results of the present study comes on the same line with
findings of [29] who study the effect of auditory training on
cVEMPs in primary school age deaf children. In this study, the
study group were children with profound hearing loss received
six months of regular auditory training. The control group of
children with profound hearing loss had no history of auditory
training. Both groups were evaluated by cVEMPs test. The
results showed no significant difference between the two
groups in the time delays of waves Pland N1. However, the
difference of the peak-to-peak amplitude of waves P1-N1 was
significant.

Study limitations

The limitations of this study includes lack of cooperation of
some children during the application of the testing procedures
of cVEMPs due to difficulty maintaining the optimal SCM
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muscle tension during cVEMPs testing. Conducting the study  vestibular function and dynamic balance in children with
during Covid-19 pandemic was more difficult than the usual hemiplegic CP.

circumstances as extra effort, precautions and cost were

required for optimal hygiene. Adres do korespondenciji / Corresponding author
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It was concluded that, MiM program alongside a specially
designed physical therapy program may be useful to improve  E-mail: dinamustafal984@gmail.com
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