'3Isil';a

NR 1/2022 (22) DWUMIESIECZNIK ISSN 1642-0136

fizjotera

POLISH JOURNAL OF PHYSIOTHERAPY

OFICJALNE PISMO POLSKIEGO TOWARZYSTWA FIZJOTERAPII

THE OFFICIAL JOURNAL OF THE POLISH SOCIETY OF PHYSIOTHERAPY

The impact of high body weight on
children’s aerobic capacity in the primary

a school age

Wplyw nadmiernej ma na
wydolnos&fizyczng

dziegi
odszﬁ
oWie
szkolny

]
gle l' grl=

1 a1 - 4
W C I O]

0/

www.fizjoterapiapolska.pl
www.djstudio.shop.pl
prenumerata@fizjoterapiapolska.pl




mindray

healthcare within reach

ULTRASONOGRAFIN
W FI2JOTERARII

Autoryzowani dystrybutorzy MAR-MED

Mar-Med Ado-Med op 1995 rROKU

+48 22853 14 11 +48 32 770 68 29
info@mar-med.pl adomed@adomed.pl

@ Apo-meD

APARATURA MEDYCZNA




by .
2Uce 19.91 mﬂ\&

W programie Konferencji miedzy innymi:

» sesje naukowe,
» warsztaty praktyczne,
» sala wystawiennicza,
e uroczysty bankiet.

PATHOMNAT MAUKOW Y

P N Wiceprezes Polskiej Akademii Nauk

T

.. prof. Stanistaw ]. Czuczwar

DR DPOMNS UM

zzepler-

F ] INTERNATIOMNAL
LIVE BETTER*LIVE LONGER
YWrsranye e

e:ﬁ a ASTAR. Rehabilitaéj mjmam%lm q <M;EDISF;F? OF*IJ

PATHONAT MEDIALNY:

Rehabilitcigc ﬁﬂmﬂmﬂli]ﬂlsh

FDDI@MEdiCﬁl i !EME

Acta @

. Balnealogica

ey
Fodid

,_.wwwkonferencja-ptf.pl



FootQ Medical Fizjoterapeuto!

Problem zaczyna sie u podstawy,
czyli od stop.

_ <
e o
: W
;

Leczenie

fizjoterapeutyczne bez
uwzglednienia zdrowia stép

i prawidtowej postawy niesie
ze sobg powazne ryzyko
niepozadanych konsekwencgji
biomechanicznych.

freit
LR

Zaufaj FootMedical!

JesteSmy producentem, dystrybutorem
oraz os$rodkiem szkoleniowym
specjalizujgcym sie w biomechanice koriczyny i

dolnej i jej zaopatrzeniu, szczegdlnie il \ '
w dynamiczne wkiadki ortopedyczne.

CERTYFIKOWANE WYROBY MEDYCZNE
O POTWIERDZONE) NAUKOWO SKUTECZNOSCI

FootWave™ Vasyli Medical Digitsole Pro

Dynamiczne wktadki Wktadki ortopedyczne Bezprzewodowe wkiadki
ortopedyczne dedykowane indywidualnie dopasowywane diagnostyczne badajgce chéd i bieg
najczestszym schorzeniom stép do stopy pacjenta poprzez pacjenta w catym cyklu (réwniez fazie
(haluksy, ptaskostopie, ostroga termoformowanie i precyzyjne przenoszenia i lotu!), w naturalnych
pietowa, itp.). Dostepne réwniez kliny oraz peloty korekcyjne. warunkach poruszania sie, oparte
dla dzieci! 0 sztuczng inteligencje w chmurze.
www.footwave.pl www.vasylimedical.pl www.digitsole.pl

& +48506310411 FootMedical

= biuro@footmedical.pl . Specjalistyczne zaopatrzenie ortotyczne
WWW.fOOtmEdlcal.pl ul. Chwaszczynska 170C/ 24

= zamowienia@footmedical.pl
@ footmedical.pl/kontakt 81-571 GDYNIA




BE)
~

wsparcie merytoryczne
www.fizjotechnologia.com N

©

ul. Swit 33
43-382 Bielsko-Biata

t +48 33829 24 40
astarmed@astar.eu

B0 o




www:actabalneologica:pl

P

Acta Balneologica
jest naukowym czasopismem
Polskiego Towarzystwa Balneologii
i Medycyny Fizykalnej.
Ukazuje sie od 1905 roku.

® MEDY CY CYAM, 8 MEDYYC YA

Na tamach kwartalnika __
publikowane s recenzowane et i

W Heumbogical Disorders in Hospitalized Patients with Covid-19: Clinica | Symmtams, Tres

prace z zakresu ittt el
balneologii, bioklimatologii, gr——————— .

balneochemii, hydrogeologii Qomh————
i medycyny fizykalne; mm“,,.m::“”;:z”
W Algorithm forCreating a Mu itidisciplinary Team inthe mm!

— fizjoterapii, krioterapii, A —

kinezyterapii, presoterapii, k’&
a takze rehabilitacji. n _‘\_

| @ A
Czasopismo jest indeksowane wWeb of Sdence ESCI {Emerging Sources Citation Index]

MEiN = 20 pkt., EBSC0, Index Copernicus, Polskiej Bibliografii Lekarskiej, Bibliogr afii Geogra fii Pal skiej

Ze wzgledu na poruszang tematyke
jest wyjatkowym czasopismem
nie tylko w skali kraju,

ale i Europy.

7 \NUEKEDM..'

/ EMERGING V8
SOURCES |

| CITATION

\ . INDEX
e

b Oy & 4
"\__'fSCIN REU’\_, o

'

5 Prenumeraf‘” roczna sztu;e 150 zl S
Ionkow PTBIMF oquqzuﬁna obnizona-60 zi.
| kraj u;wl!czone w ceng prenumeraty
> Ceny zawierajg 5% VAT.



i
| ANTYCELLULITOW!
" NALIMFODEMIE

b, Unikalny splot nawet przy

b (020 S uteczne I niezwykle eleganckle Doste;pne
l | oraz Il klasie kompresuwmelu modelach, w réznym
' u‘_@-. iu przezroczystosci (m. in. wythkowo przezroczyste

rwll kl. ucisku), w szerokiej gamle kolofystycznej, w roznych
Wersjach diugosci, z palcami zamknietymi lub otwartymi.

h

b s '-:\»-'x. <=5 - R, \
-_ \ ‘.:\\. S NS
\ \\ \

NA NIETRZYMA I

| LIPODEMIE FMOCZU -
~ Bieliznai odziez _ - \Wyroby medyezne
. wykonana jest z mikrofibi 1 L:lLLiLl

najmnlejszym ruchu ©
wywotuje efekt masazu!
D2|an|na stymuluje

cyrkuIaCJQ podskorng \_ ;
i drenaz limfatyczny. \ A lﬁ.ﬂ%ﬁ. z s upq: cie czy

Prowadzi to do poprawy / zapéwniajgcareatkowita
jakoé’ci skory & ' sucho$é warstw:
I zewnetrznej | wewnetrznej
( Wi wiokna emana®
oz kofemq i wit. E
® z nanosrebrem
artcoll.pl
e-sklep@artcoll.pl
tel. 22 720 3596

+48 510 160 100




©
TYLMED

Polski producent MASAZEROW do stdp i ciata

4
Ld 4|
FyLE
Ld
¥

infolinia: 000 238 037 www.tylmed.pl

ﬁ\) AL

Najlepsze laski do chodzenia

Zamow on-line na; @www.swiatlasek.pl
Wszelkie informacje pod numerem: 730 101 101




% ACCEPTED
APROBATA
J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
OI I l OI oA RIYET A AMERICAN STOWARZYSZENIA
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



W T H Producent sprzetu do rehabilitacji i masazu
oraz wyposazenia gabinetéw medycznych

WS TECH S.C. ZADZWON

ul. Okulickiego 43 & 1346444 49

38-500 Sanok

ZAMOW ON-LINE
www.wstech.eu

biuro@wstech.eu E Sklep-WStQCh -eu



REHA ", o 3

14.04.2022 | PGE NARODOWY, WARSZAWA :
TARGI | KONFERENCJA BRANZY REHABILITACYJNEJ

- STREFA WYSTAWIENNICZA
- PONAD 60 FIRM Z BRANZY REHABILITACYJNEJ
- 15 SEKTOROW WYSTAWCOW

- KONFERENCJA EDUKACYJNA

- WARSZTATY SPECJALISTYCZNE

- BUSINESS MATCHING

1 DZIEN BIZNESOWYCH SPOTKAN | PRESTIZOWA LOKALIZACJA | 3 EDYCJA WYDARZENIA

WIECEJ INFORMACJI
WWW.REHATRADE.PL

ZtOTY SPONSOR: PARTNER STRATEGICZNY: PARTNER MEDIALNY:

NORAX X Technomex I'-E-I\"'-:Biznes.pl

i cav

n




SN1d SNJ04 1d" W02 paw ey ®adIAIaS 1d" W o2 paw ey @ pawes 1d°Wod" paw ey Mmm

WILSOY 18V /€9 €87 L0G 119} /8 /Y9 L09 ‘€T 7O ¥9 L09 "Woy| ueuzod €79-19
| ‘euzd1uyd9al >owod /8 90 878 |9 S)el € MezIIM "IN
BMOQOpPO3LD | SINISS 98 90 878 L9 191 Zuay euom| 3NV

"(uoI1e1IdEe4 JBIN2SNnWoJInap aAlldadolidold) 4Nd Bhdaosuoy z
31zpo3z m momels Auisaiq yona elelumadez | OINOY LYY 2P nJisuoy azsmoulen

(3-10INOHJLdY  €S-10ONOYLdVY  €dS-10NOYdLdY  I-LOWOY LAV

_I_I

"B)NIDY | |UOtp MODjed MOMEIS ZBJIO BY1SJB3PEBU ‘039MO303S ‘039MOdJeq
‘089MO012501 ‘'08aM0IpPOIQg ‘03aMOUBI0 NMEIS |NdD BPBINIgeyal BUSSZDOMON

ol ONOY LAY INdD NAZS HOANVMOZAJOLOWZ VINIVZOAZOdAM | ZVA3ZddS

1d' WO IWTYI MMM yonzol ‘Z¥BY VN0
1va0 1o 131DIMYLSAIZYd ANZOVIAM

SRE® oINOHLYY aiwini




mindray

healthcare within reach

ULTRASONOGRAFIN
\W\J FIZJOTER/\PII

Autoryzowani dystrybutorzy
Mar-Med Ado-Med

+48 22 853 14 11 +48 32 770 68 29 4“ o
info@mar-med.pl adomed@adomed.pl u ADO-MED

APARATURA MEDYCZNA

MAR-MED

oD 1995 rokuU




PRODUCENT
/ —] ﬁ/ # NOWOCZESNEJ
FIZYKOTERAPII

E|ektroterap|a Laseroterapla
‘Magnetoterapia  Ultradzwigki
Suche kgpiele CO,

SKANER
LASEROWY

nowej
generacji

Sprawdz naszqg oferte na

www.eie.com.pl

Elektronika i Elektromedycyna Sp.J.
05-402 OTWOCK, ul. Zaciszna 2

tel./faks (22) 779 42 84, tel. (22) 710 08 39
malew@eie.com.pl, www.eie.com.pl




yOur Version
aestheticcosmetology.com

Choose

112022

Aesthetic | Eg}ognetolo Jua
Cosmetology | o )IE

and Medicine e

- WYWIAD

AKCJA
REWITALIZACJA

WYGR

WALKE £

IS5 -3241 | Index Copemicus 80.34 | 1/2022 {val. 1)

[ Es

. Aesthetic | 3
(_,.0511'19“[.010(_]}-' |

i KFIK FIERRGY
: WYWIAD
KOSZT I acun
B |_ DZIE . REWITALIZAGIA
WYGRAJ
MAKI. VIALKE 22 TRARSECZRAN

ESTETYCZNE

AV

Aesthetic Cosmetology
and Medieme ™



13-14.05.2022,

Reha

INNOVATIONS

Zeskanuj kod

Nowoczesna
diagnostyka

i kup bilet na targi!

Odnowa SpraWdZ' takze:

Reha

Bezptathe webinaria, podcasty,
wyktady otwarte oraz certyfikowane
warsztaty z ekspertami.

A K A D E M | A

www.rehainnovations.pl

Targi
w Krakowie




,_ BIOMAGNETOTERAPIA W WYROBACH
[ MEDYCZNYCH , ORT BUTTERFLY”

Biomagnetic

System :
RoK atoZenia v 199 @ BEZ BOLU, STRESU | BEZ TABLETEK!
wwwt-:lf'ggﬁg';;ﬁ-‘““‘ @ l:ECZYSZ SIE NATURALNIE
korm. 603 293 033 @ SPIAC, PRACUJAC, WYPOCZYWAJAC...
/ ) @ USUWASZ BOL | JEGO PRZYCZYNE!

@ TERAPIA STARA JAK SWIAT!

@ SPRAWDZA SIE | DAJE RADE W NIEROWNE)
WALCE Z PANDEMIA - COVID 19!

REGULARNA BIOSTYMULACJA MAGNETYCZNA!

Ogromny potencjat Natury w zwalczaniu smogu energetycznego
1 autooksydacji, bedacej gtowna przyczyna wszystkich choréb cywilizacyjnych!
Najstarsza Terapia Swiata wspomagajaca kazda forme leczenia!
Uwaza sie do dzi$, ze bez niej nie da sie wyleczy¢ zadnej choroby do konca!
Naturalna Terapia Magnetyczna Twoje Zdrowie, Twoja Uroda, Odpornosc¢
i Sprawnos¢ do pdznej starosci! Wyprobuj - gdy zawiodty juz inne terapie!

ZtOTE LOGO
Miedzynarodowych Targow

Rehabilitaga
k6dz 1X/2007

Biomagnetoterapia inicjuje ozywienie
komdérkowe, oczyszcza i ,odmtadza” krew,
podnoszac witalnos¢ catego organizmu, ktdry
uruchamia intuicyjne procesy obronne, znoszac | | (
dyskomfort powodowany bélem, urazem lub N
stresem, bez koniecznosci ostrej dawki lekdw
chemicznych...

DLACZEGO CHORUJEMY? *ORT" Buterfly Jestem osobistym krélikiem
Natezenie sztucznych pél elektromagnetycznych [Q‘] doswiadczalnym! | 2yj¢
zwiekszyto sie 100 tys. razy! Naturalne pole £

SCATRaReT - realizujac 25 lat wciaz
System nowe i smielsze pomysty
w wykorzystaniu tej boskiej
energii naturalnych
magnesow! Dzigki nim
pokonuje dzis niezliczone
przeszkody i przeciwnosci

losu z nieznang mi przedtem
energia i determinacja!

To moja pasja! | przeznaczenie!

magnetyczne Ziemi zmniejszyto swa moc o potowe!

Najnowsza opinia klienta:
Komentarz ten jest moim osobistym swiadectwem zadowolenia z produktéw biomagnetycznych ,Ort Butterfly”, ktérych uzywam
od 20. lat! Zastanawiam sie, zwtaszcza nad fenomenem poduszki (okreslenie nie jest przypadkowe) zwyczajnie; nie wyobrazam
sobie snu i wypoczynku bez magnetycznej ,Ort Butterfly” - pod gtowg! Jej ergonomiczny, przyjazny dla gtowy i szyi ksztatt sprawia,
Ze wysypiam sie ,,po krolewsku”. Zabieram jg rowniez ze sobg w blizsze i dalsze podroze! Czyz gdyby byta to zwyczajna poduszka,
fundowatbym sobie dodatkowy bagaz? Wychwalam wiec jq od zarania, polecam i rekomenduje, bo jest tego warta! Bez niej nie
wyobrazam sobie prawdziwie relaksacyjnego snu i btogiego, kojgcego wyczpoczynku! Dziekuje, ze jg Pani stworzyta!

J. Szw. Dziatdowo (maj 2020)

PS Poduszki,Ort Butterfly” to prawdziwe arcydzietka robione z wyczuciem i sercem... jak rzezby Michata Aniota... Polecam wszystkim!

Zapraszamy do zapoznania sig z opiniami uzytkownikow i ekspertow jakie pojawity sig na przestrzeni
ostatnich 10 lat: www.butterfly-mag.com = opinie klientéw




elecssl

jednoosobowe lub dwuosobowe I a b
kriokomory do terapii ogdlnoustrojowej

VIP | VIP*

izinS: rsrernra

URZADZENIA DO REHABILITACJI, KRIOTERAPII, KINEZYTERAPII, FIZYKOTERAPII, HYDROTERAPII

elecg@ <l ul.tuzycka 34a, 61-614 Poznan, 61 825 60 50, biuro@elecpol.pl, www.elecpol.pl

hydrosun® gymna Zimmer UNBESCHEIDEN

MedizinSysteme  Baden-Baden -




W trosce o Seniora...

Naturalne Srodki Czystosci

++OVER
CLEAN

Dl

= Neem
AII Clean

PIELEGNACJA / PROFESJONALIZM / SWIADOMOSC
WSPARCIE / SZACUNEK

OVER
++ CLEAN

www.over-clean.pl



s (izjoterapia polska

Comparison of visual and goniometric
assessment and analysis of inter observer
difference in assessing amiel tison angles in
high risk infants

Porownanie oceny wizualnej i goniometrycznej oraz analiza roznic miedzy badaczami w ocenie
skali Amiel-Tison u niemowlgt wysokiego ryzyka

K. P. Rupasree(A-B.C.D.EF) Rajeswari Muthusamy(A-B.C.D.EF)
Sivakumar Ramachandran»¢PEF) C_Arockia PramilalAB.C.DEF) N. Udayakumar(A.BEF)

1Sri Ramachandra Institute of Higher Education and Research, Porur, Chennai, India

Abstract

Background. High risk infants (HRI) are more vulnerable for neurodevelopmental delay and require periodic developmental assessment
at first year of life to prevent and identify the neuromotor deficit at an early age. Clinically visual method is widely followed in evaluating
muscle tone using Amiel tison angles (ATA) in HRI but erroneous interpretation of ATA might have consequences in identification and
management of subtle tonal deviation. This study intends compare the visual and Goniometric assessment and inter observer difference
in the assessment of muscle tone using ATA in HRI.

Methods. 37 HRI who met the inclusion criteria were included and two Physiotherapists with similar qualifications who work in the area
of paediatrics participated in the study. The first assessor assessed the ATA visually followed by Goniometric assessment which was
followed by visual assessment of ATA by the second assessor.

Results. Unpaired t test was used to compare the difference between goniometric and visual assessment which showed statistically
significant difference with p < 0.05. Intraclass correlation coefficient test was used to analyse the inter observer difference. Adductor and
Heel to ear angles showed an excellent correlation and popliteal angle showed good correlation with ICC value of 0.97, 0.91and 0.79
respectively.

Conclusion. The result shows that interobserver difference of visual assessment is acceptable but emphasizes that the assessor should
gain experience in visually assessing the angles trained initially by using goniometer to prevent erroneous interpretation which could
reduce the difference between visual and goniometric estimates in the later stage.

Key words:
high risk infants, amiel tison angle, visual assessment, inter observer difference

Streszczenie

Wprowadzenie. Niemowleta wysokiego ryzyka (HRI) sa bardziej podatne na op6Znienia neurorozwojowe i wymagaja okresowej oceny
rozwoju w pierwszym roku zycia, aby zapobiec i zidentyfikowac deficyt neuromotoryczny we wczesnym wieku. Kliniczna metoda
wizualna jest powszechnie stosowana w ocenie napiecia mie$niowego za pomocg skali Amiela-Tisona (ATA) u niemowlat wysokiego
ryzyka, ale btedna interpretacja skali ATA moze mie¢ konsekwencje w identyfikacji i leczeniu subtelnych odchylen napieciowych.
Niniejsze badanie ma na celu poréwnanie oceny wizualnej i goniometrycznej oraz r6znic miedzy badaczami w ocenie napiecia
miesniowego za pomoca skali ATA u niemowlat wysokiego ryzyka.

Metody. W badaniu wzieto udziat 37 niemowlat wysokiego ryzyka spetniajacych kryteria wiaczenia do badania oraz dwéch
fizjoterapeutdw o podobnych kwalifikacjach, pracujacych w obszarze pediatrii. Pierwszy oceniajacy oceniat katy ATA wizualnie, a
nastepnie goniometrycznie, nastepnie drugi oceniajacy dokonywat tej samej oceny.

Wyniki. Do poréwnania réznicy miedzy ocena goniometryczng i wizualng zastosowano niesparowany test t, ktéry wykazat statystycznie
istotna réznice przy p < 0,05. Do analizy réznicy miedzy badaczami wykorzystano test wspotczynnikéw korelacji wewnatrzklasowej.
Katy przywodzenia i pieta do ucha wykazywaty doskonata korelacje, a kat podkolanowy wykazywat dobra korelacje z warto$ciami ICC
wynoszacymi odpowiednio 0,97, 0,911 0,79.

Whniosek. Wynik pokazuje, Ze r6znica w ocenie wizualnej miedzy badaczami jest akceptowalna, ale podkresla, Ze osoba oceniajaca
powinna zdoby¢ doswiadczenie w wizualnej ocenie katéw, poczatkowo za pomoca goniometru, aby zapobiec btednej interpretacji, ktdra
mogtaby zmniejszy¢ réznice miedzy ocenami wizualnymi i goniometrycznymi na pdzniejszym etapie

Stowa Kkluczowe

38 www.fizjoterapiapolska.pl



Introduction

High risk infant (HRI) is defined as increased risk of suffering
co morbidity and potentially fatal complication due to fetal,
maternal or placental anomalies. Most common causes of death
for infants aged 0-4 weeks are low birth weight, asphyxia and
sepsis [1]. In India, Infant Mortality rate is approximately esti-
mated as 40 per 1000 live births in which two-third is contribu-
ted by neonatal deaths [2]. Even though there has been
a substantial improvement in neonatal survival, the incidence of
chronic morbidities and adverse outcome in survivors continues
to be high.

Common risk factors associated with an infant are preterm birth
(PTB), low birth weight, Hypoglycemia, Respiratory distress
syndrome, Sepsis, Hyperbilirubinemia, and neonatal seizures
which causes the infant to be more vulnerable to neurodevelop-
mental delay. Neonatal hypoglycemic brain injury is associated
with the subsequent development of infantile spasm and seizure
resulting in damage to the brain leading to neurodevelopmental
comorbidities like motor delay, speech delay, learning difficul-
ties and intellectual disability [3, 4]. Preterm birth is an impor-
tant determinant of child health and 15 million infants are born
preterm every year across the world out of which 1 million in-
fants die due to complications and Preterm infants (PTI) who
survive along with Low birth weight and sepsis face long term
adverse outcomes impairing neurodevelopmental functions [5,
6, 7]. Hyperbilirubinemia in the neonatal period can result in
hearing loss or damage to basal ganglia leading to athetoid ce-
rebral palsy or manifested as developmental delay, cognitive
impairment, behavioral and psychiatric disorder [8].

Early detection of delay and their prevention can prevent disa-
bility in later life. All infants at high risk of developmental de-
lay require periodic developmental assessment at first year of
life to prevent and identify the neuromotor deficit at an early
age. Amiel tison neurological assessment (ATNA) is commonly
used measure for assessing neurological status of infants which
has a good Interrater reliability and agreement with neurologi-
cal and developmental assessment at follow up for any infant
with high risk factors [9, 10, 11]. Saint anne dargassies et al.,
described assessment of tone as an important aspect of neuro-
developmental evaluation of HRI which would be deviated
even with subtle neural impairment which needs to be assessed
and intervened [12]. Muscle tone evaluation help us to know
about the neuromaturity and identify deviations from normal by
assessing with Amiel tison angles (ATA) which act as an impor-
tant weapon in screening high risk infants [13].

Analysis of human movement is an important skill required in
clinical practice. It is the systematic observation and introspec-
tive judgment of the quality of movement and in clinical practi-
ce it is based on visual observation and rating of movement.
Visual perception is the ability to interpret the information that
our eyes receive and clinically professionals use Amiel tison
method for the assessment of muscle tone of HRI by visually
measuring the angle to know the level of neuromuscular matu-
rity and deviation. It is observed that there could be difference
in the angle compared with goniometer and also between two
assessors based on their visual perception.

Literature shows that difference between visual and goniome-
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tric measurements exist in the assessment of various angles in
clinical practice. Thejus Jayakrishnan et al., found the reliability
of visual and Goniometric assessment of popliteal and Heel to
Ear in hypertonic and normal infants and concluded that the me-
an difference was seen in both measurements [14]. Goniometric
measurements and visual estimation was examined to test the re-
liability of knee flexion and extension which showed that gonio-
metric measurement were highly reliable and visual estimates
will have slight error [15] whereas assessment of MCP joint an-
gle indicates that goniometry has shown greater reliability than
visual estimation in the assessment of smaller joints and insists
that both the assessment should not be interchangeably used
[16].

Clinically visual method is being followed in assessing ATA in
the first year of life in HRI but visual interpretation may be dif-
ferent with goniometric measurements and there could be diffe-
rence between two observers which could affect the
interpretation of muscle tone. This study intends to compare the
visual and Goniometric assessment and inter observer difference
in the assessment of muscle tone using ATA in high risk infants
and the result would give an insight on interpreting ATA in clini-
cal situations.

Aim

The aim of the study was to compare visual and Goniometric as-
sessment and inter observer difference in the assessment of mu-
scle tone using ATA in high risk infants.

Materials and methods

Subject Recruitment

This cross sectional study was approved by the Ethics committee
of Sri Ramachandra Institute of Higher Education and Research
(CSP/18/SEP/73/257) and conducted in Karthikeyan child deve-
lopment unit, Sri Ramachandra Hospital, 37 infants of both gen-
ders with High risk factors at 8 months chronological age were
included and subjects who had musculoskeletal injuries and
Chromosomal abnormalities were excluded from the study. All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and national research committee and with the Helsinki declara-
tion.

Instrumentation

Goniometer

The universal standard goniometer is an apparatus designed to
measure the joint angle between the axes of two articulating bo-
nes. There are two arms of the goniometer the stationary arm
and the movable arm. Each arm is positioned at specific points
on the body and the center of the goniometer is aligned at the jo-
int to be measured (Figure. 1).

Method of measuring the ATA

Position and method of assessment was adapted from the study
done by Magda and Da Silva et al [17].

Adductor angle was measured with the infant positioned in supi-
ne, both hip and knee in vertical with the trunk and gently ab-
duct the lower extremities. The angle is measured by placing the
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fulcrum of goniometer at symphysis pubis and both the arms in
parallel to the inner aspect of femur (Figure 2).

Heel-to-ear angle was measured placing child in supine with
both legs extended and the legs are moved as a whole toward
the vertex. The goniometer is placed at back of the leg near
greater trochanter with one arm parallel to the femur and ano-
ther arm parallel to the couch. The angle that the lower extre-
mities make with the couch is measured [(Figure 3).

Popliteal angle was obtained with the infant in supine. With the hands
placed over the child’s knees, the thighs are flexed laterally and the
knees are extended from flexed position. The angle is determined ba-
sed on the measurement between the thigh and calf (Figure 4).

Procedure

The HRI who were returning back for neurodevelopment asses-
sment at 8 months of age to Karthikeyan Child Development
unit were taken into the study based on inclusion criteria. Prior
to the study informed consent is obtained from the parents. PTI
were included at 8 months of corrected age. Two Physiotherapi-
sts with similar qualifications who work in the area of paedia-
trics assessed ATA. Asseessment was done when the infant was
awake and calm. The first assessor assessed the ATA visually
followed by Goniometric assessment. Later ATA was assessed
visually by the second assessor with a gap of one hour on the sa-
me day. Three trials were allowed and best of three was taken.

Figure 1. Goniometer

[

Figure 3. Heel to ear angle

Results

Datas were analysed using SPSS software version 17.0. 37
HRI participated in this study with 29 male and 8 female
children. Unpaired t test was used to compare the difference
between goniometric and visual assessment which showed
statistically significant difference with p < 0.05 (Table 2).
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Figure 2. Adductor angle

Figure 4. Popliteal angle

Intraclass correlation coefficient test was used to analyse the
inter observer difference between two visual assessments.
Adductor angle and heel to ear angles showed an excellent
correlation with ICC value of 0.97 and 0.91 and popliteal
angle showed good correlation with ICC value of 0.79 (Ta-
ble 3).
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Table 1. Mean and standard deviation

ATA Assessment

Goniometer
Adductor Visual assessment 1

Visual assessment 2

Goniometer
Heel to Ear Visual assessment 1

Visual assessment 2

Goniometer
Popliteal angle Visual assessment 1

Visual assessment 2

Table 2. Comparison of goniometric and visual assessment

ATA N Angles
Goniometric
Adductor 37 .
Visual assessment
Goniometric
Heel to Ear 37 )
Visual assessment
Goniometric
Popliteal angle 37

Visual assessment

Unpaired t test < 0.05; *significant

fizjoterapia poiska  n—— S

Mean (SD)

115.05 (17.5)
125.2(17.8)
120.2 (16.24)

124.6 (9.20)
112.7 (11.76)
107.2 (10.7)

116.6 (11.69)

105.4 (10.43)
104 (11.65)

Mean (SD) p value
115.05 (17.5) 0.01*
125.2 (17.8) ’
124.6 (9.20)

0.00*
112.7 (11.76)
116.6 (11.69) 0.00%

105.4 (10.43)

Table 3. Intra class correlation coefficient of two visual assessments

Adductor 0.97
Heel to ear 0.91
Popliteal 0.79

ICC: < 0.40- Poor, 0.40-0.59- Fair, 0.60- 74-Good 0.75-1.0- Excellent.

Discussion

Measurements of ATA are crucial in the screening and follow
up of HRI in the first year of life. Atypical muscle tone is one
of the most common clinical features observed in children
with neurodevelopmental disorder. ATA helps to detect the
transient neuromotor problems which are associated with neu-
rological and behavioral deficit as the child reaches the first
year of life Erroneous interpretation of ATA might have con-
sequences in identification and management of subtle tonal
deviation [18]. Goniometric assessment is an objective me-
thod of measuring angles but in clinical setting it is found to
be time consuming and less convenient in younger children
due to which visual assessment is widely used. Errors in visu-
al interpretation might be common as it is based on individu-
al’s perception with reference to the movement and might
have difference which was explored in this study.

Mean difference between goniometric and visual assessment
for adductor, heel to ear and popliteal angle was 10.15°,
11.9°, 11.2° respectively (Table 1). Significant difference be-
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tween goniometric and visual assessment with p value < 0.05
conveys that the difference in values are high and need to con-
sidered when clinically interpreting the muscle tone (Table 2).
This is in concordance with the study done by Berg et al., whe-
re intra tester and inter tester reliability was examined between
goniometric and visual estimation of popliteal angle in cerebral
palsy and normal children and the result showed that interclass
correlation was low for both groups [19]. Thejus Jayakrishnan
et al found the reliability of visual and Goniometric assessment
of popliteal and Heel to Ear in hypertonic and normal infants
and concluded that the mean difference was less in popliteal
angle (8.73) compared to adductor angle (14.47) but the cur-
rent study shows similar mean difference in popliteal angle
(11.2) and Adductor angle (10.15) [10].

Berge et al., also found the reliability of popliteal angle me-
asurement in Cerebral palsy and control groups and concluded
that ICC for intraobserver differences was higher than 0.75 for
both groups but ICC for interobserver reliability of visual esti-
mates and goniometric measurements was low for both groups

41



s (izjoterapia polska

which is in concordance with this study [19].Though normati-
ve values of ATA in the first year of life are not interpreted in
definite angles but are found in a range, difference of visual
assessment of more than 10 degrees would be clinically signi-
ficant in interpreting the subtle tonal deviations in HRI.
Clinically visual assessment between two Physiotherapists sho-
wed lack of consistency. Youdus et al., found the intertester re-
liability of ankle joint and found that there was inconsistancy
when two or more physiotherapist make repeated measurement
[20]. Mean difference between two visual assessments in this
study was 5.0, 5.5 and 1.4 for adductor, heel to ear and poplite-
al angle respectively. Table 3 shows Intraclass correlation value
of interobserver difference which shows an excellent correla-
tion with ICC value for 0.97, 0.91 and 0.79 for adductor, heel
to ear and popliteal respectively which conveys that visual dif-
ference can be accepted clinically. Allington NJ et al., found
that both visual estimation and goniometry of ankle ROM had
high reliability for intraobserver and interobserver measure-
ments with r value of > 0.75 concluding that measurements we-
re reliable and reproducible in spastic cerebral palsy children
when strict protocol was adhered [21].

Quantitative assessments are required to monitor changes in the
subsequent follow ups and to adopt strategies to improve and
monitor therapy. The result also emphasizes that the assessor

should gain experience in visually assessing the angles trained
initially by using goniometer to prevent erroneous interpretation
which could also reduce the difference between visual and go-
niometric estimates in the later stage. As the result of this, study
showed minimal variation between two Physiotherapists, visual
assessment method can be supported but this method should not
be the only measure in clinically interpreting the muscle tone
and as HRI are screened at regular intervals same assessor can
practice performing subsequent follow up without much varia-
tions. Intra observer difference could have also been explored
and small sample size is considered as limitation of this study.

Conclusion

The result shows that interobserver difference of visual asses-
sment is acceptable but emphasizes that the assessor should gain
experience in visually assessing the angles trained initially by
using goniometer to prevent erroneous interpretation which could
reduce the difference between visual and goniometric estimates.
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