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XEOMIN® - PIERWSZA | JEDYNA
TOKSYNA BOTULINOWA
ZAREJESTROWANA W LECZENIU

PRZEWLEKLEGO SLINOTOKU

Czy wiesz, ze nieleczony slinotok moze by¢ powodem:

Dtawienia sie
B Maceracji i b6élu skory wokét ust
B Zaburzern mowy \
B Odwodnienia AN
Zapalenia ptuc

Do najczestszych przyczyn nadmiernego slinienia naleza:

Choroba Parkinsona
® Urazy moézgu
B Stwardnienie zanikowe boczne
m Porazenie mézgowe

Udar

: " XxeomMmIN

Botulinum neurotoxin type A
POMAGA PACJENTOM W OSIAGANIU CELOW

Teraz dziekitatwym i szybkim
iniekcjom toksyny botulinowej mozliwe jest
skuteczne leczenie slinotoku !



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:

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

—NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowg zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawngj

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
02-305 Warszawa
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www.interpolska.pl UBEZPIECZENIA




TOKSYNA BOTULINOWATYPU A

XEOMIN®
W PROGRAMACH LEKOWYCH

LEK XEOMIN® MOZE BYC STOSOWANY
W RAMACH PROGRAMOW LEKOWYCH
W NASTEPUJACYCH WSKAZANIACH:

Poudarowa spastycznosc¢ konczyny gornej
B Krecz karku
B Potowiczy kurcz twarzy
B Kurcz powiek

Dystonie zadaniowe
(np. kurcz pisarski i kurcze zawodowe)

100 LD., units

Leczenie poudarowej spastycznosci konczyny gornej

oraz dystonii ogniskowych i potowiczego kurczu twarzy
jest refundowane w ramach programow lekowych B.57. oraz B.28.

Wykaz placowek, w ktérych wykonywane jest leczenie toksyna
botulinowa znajduje sie na stronie www.spastycznosc.info.pl

Skrécona informacja o leku
XEOMIN® - 100 jednostek, proszek do sporzadzania roztworu do wstrzykiwan

Sktad: Jedna fiolkazawiera 100 jed nostek neurotoksy ny Clostridiun botulinum typu A (150 kD), wol nej od biatek kompleksujgcych. Wskazania: Objawowe leczenie kurczu powieki polowiczego kurczu twarzy, dystonii
szyjnej z przewagy komponenty rotacyjnej (kurczowy krecz szyi), spastycznosci konczyny gornej | przewlekiego slinotoku z powodu zaburzen neurologicznych u dorostych. Dawkowanie: Po rekonstytucji XEOMIN®
jest przeznaczony do podawania domiesniowego lub do gruczotu slinowego. Powinien zostac zuzyty podczas jednej sesji podaniai tylko dla jednego pacjenta. Optymalna dawka, czestotliwosc podawania i lizba
I'I'IIEJSC wistrzyknigcia powinny zostac okreslone przez lekarza indywidualnie dla kazdego pacjenta. Dawke nalezy zwie kszac stopniowo. Kurcz powiek | pofowiczy kurcz twarzy: Dawka poczakowa: 1,25 do 2,5 . na jedno
miejsce wstrzyknieda, max. 25 j. na jedno oko. Dawka catkowita: max. 50 ). na jednooko co 12 tygodni. Odstepy czasowe pomiedzy zabiegami nalezy okreslic na podstawie rzeczywistych wskazan klinicznych dla da-
nego pacjenta. Jezeli dawka poczatkowa okaze sie niewystarczajgca, mozna jg zwiekszyd maksymalnie dwukrotnie podczas kolejnego podania produktu. Wydaje sie jednak, 2e wstrzykiwanie wiecej niz 5 j. w jedno
miejsce nie przynosi dodatkowych korzysci. Pacjentow z polowiczym kurczem twarzy powinno sie leczyd w taki sam sposob, jak w przypadku jednostronnego kurczu powiek. Kurczowy krecz szyi: W pierwszym cy-
klu leczenia max. 200 j., z mozliwoscig wprowadzenia zmian w kolejnych cyklach, na podstawie odpowiedzi na leczenie. W kazdej sesji catkowita dawka max. 300 . | nie wigcej niz 50 j.w kazde miegjsce wstrzyknigcia.
Nie nalezy wykonywac obustronnych wstrzykniec do migsnia mnstknwn—nbnjczykmsutkﬂwegn, poniewaz wstrzykiwanie obustronne lub podawanie dawek ponad 100 | do tego migsnia niesie ze sobg zwigksznne
ryzyko dziatan niepozgdanych, szczegolnie zaburzen polykania. Nie zaleca sie powtarzania zabiegow czesdej niz co 10 tygodni. Spastyernost koriczyny gdmei: Dawka catkowita: max. 500 j. podczas jednej sesji | max.

250 j. do miesni ramienia. Zalecane dawki do pDcIanla do poszczegdlnych migéni - patrz Charakterystyka Produktu Leczniczego. Nie nalezy wstrzykiwac kolejnych dawek czesdej nizco12 tygndnl &M}M
Stosowad roztwor o stezeniu 5 /0,1 ml. Lek podaje sie do dlinianek przyusznych (po 30 . na kazda strong) | do élinianek podzuchwowych (po 20 ). na kazda strone). tacznie podaje sie max. 100, i nie nalezy przekra-
czac tej dawki. Nie nalezy wstrzyk iwac kolej nych dawek czescigj niz co 16 tygodni. Przeciwwskazania: Nadwrazliwose na substancje czynng lub na ktorgkolwiek substancje pomoconiczg, uogolnione zaburzenia czyn-
nosc migsniowej (np. miastenia gravis, zespot Lamberta-Eatona), infekdalubstan zapalny w migjscu planowanego wstrzykniecia. Przeciwwskazania wzglgdne: Lek XEOMIN® nalezy stosowad ostroznie u pacjentow
ze stwardnieniemn zanikowym bocznym, chorobami wywaotujacy mi zaburze nia czynnosd nerwowo-migsniowej, wyrazny m ostabieniem lub zanikiem migsni, z ryzykiem rozwoju jaskry z waskim katem przesgczania.
Ostrzezenia: Nalezy zachowac ostroznosd, aby nie doszio do wstrzykniecia leku XEOMIN® do naczynia krwionosnego. W leczeniu dystonii szyjnej oraz spastycznosd nalezy zachowad ostroznosc przy wstrzykiwaniu
leku XEOMIN® w miegjsca znajdujace sie w poblizu wrazliwych struktur, takich jak tetnica szyjna, szczyty pluc lub przehyl. Malezy zachowad szczegolng ostroznosc podezas stosowania leku XEOMIN® u pagentdw z zabu-
rzeniami uktadu krze pniecia lub przyjmujacych produkty przecwzakrzepowe lub substancje, ktdre mogg miec dziatanie przeciwzakrze powe. Nie nalezy przekraczac zalecanej dawki jednorazowej leku XEOMIN®. Duze
dawki moga spowodowad paraliz miesni znacznie oddalonych od miejsca wstrzykniecia produkt u. Przypadki dysfagii cdnotowano réwniez w zwigzku ze wstrzy knieciem produktu w migjscach innych niz miesnie szyjne.

Pacjend z zaburzeniami potykania i zachlysniedami w wywiadzie powinni by¢ traktowani ze szczegding ostroznosda. Odnotowywano przypadki wystapienia reakdji nadwrazliwosd na produkty zawierajgce neuro-
tnksyng botulinows typu A. Dziatania niepozadane: Nigzalezne od wskazark: Miejscowy bal, stan zapalny, parestEZJa, niedoczulica, thliwosc, Dpuchllzna, obrzek, rumien, swigd, miejscowe zakazenie, krwiak, krwawie-
nie iflub siniak. Bal i/ lub niepokéj zwiazany z ukluciem moze prowadzic do reakdi wazowagalnych, wigcznie z przejsciowym objawowym niedocisnieniem, nudnosciami, szumem w uszach oraz omdleniem. Objawy
zwigzane rozprzestrzenianiem sie toksyny z miejsca podania - nadmierne ostabienie migsni, zaburzenia potykania i zachtystowe zapalenie ptuc ze skutkiem §miertelnym w niektorych przypadkach. Reakdje nadwrazli-
wosci - wstrzas anafilaktyczny, choroba posurowicza, pokrzywka, rumien, swigd, wysypka (lokalna | uogolnional, obrzek tkanek migkkich {rowniez w migjscach odleghych od migjsca wstrzykniecia) | dusznodc. Objawy
grypopodobne. Kurcz powiek i pofowiczy kurcz twarzy: Bardzo czesto: opadanie powieki. Czesto: zespot suchego oka, niewyrazne widzenie, zaburzenia widzenia, suchosc w jamie ustnej, bol w miejscu wstrzyknigcia.
Niezbyt czestor wysypka, bol glowy, porazenie nerwu twarzowego, podwdjne widzenie, nasilone tzawienie, zaburzenie polykania, ostabienie migsni, zn‘lgczenie Kucmkmﬂszzf_ Bardmcagstoz zaburzenia pcrlykan ia
(z ryzykiem zachtysnigdia sig). Czestor bol glowy, stan przedomdieniowy, zawroty glowy, suchosc w jamie ustnej, nudnosd, nadmierma potliwosc, bol szyi, ostabienie migsni, bol migsni, skurcze migsni, sztywnosc mig-
sni i stawow, bal w miejscu wstrzyknlgna, astenia, infekcje garnych drég oddechowych. Niezbyt czesto: zaburzenia mowy, dysfnnla. dusznosc, wysy pka. Spastycznosc kofczyny gornef: Czestor suchosc w jamie ustnej.

Niezbyt czesto: bol ghowy, zaburzenia czuda, niedoczulica, zaburzenia potykania, nudnosd, ostabienie migsni, bol konczyn, bal migéni, astenia. Przewlekdy slinotok: Czestor parestezje, suchosc w jamie ustnej, zaburze-
nia potykania. Niezbyt czesto: zaburzenia mowy, zageszczenie Sliny, zaburzenia smaku. Dostgpne opakowania: 1 ficlka zawierajgca 100 jednostek neurotoksyny Clostridium botulinum typu A (150 kD). Pozwolenie
na dopuszazenie do obrotu: Nr 14529, wydane przez Min. Zdrowia. Kategoria dostgpnosci: Lek wydawany z przepisu lekarza (Rp) Przed zastosowaniem leku XEOMIN® bezwzglednie nalezy zapoznac sig z pelng
trescig Charakterystyki Produktu Leczniczego.

Informadja na podstawie Charakterystyki Produktu Leczniczego z dnia 25.10.2019

Podmiot od| iedzialny: Merz Pharmaceuticals GmbH, Fran kfu rt/Main, Miemcy
Informacja naulmwa 22/2528955 XM-129/2021/2




Moc wiedzy
dla fizjoterapeutow
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Ciagte poszerzanie wiedzy jest na state wpisane w zawdd fizjoterapeuty.
Wychodzac naprzeciw potrzebom poszukujacych aktualnej, sprawdzonej
i kompleksowej wiedzy PZWL Wydawnictwo Lekarskie oferuje ponad

140 tytutdw z tej dziedziny. Ksigzki budujgce podstawy teorii, jak

i rozwijajgce umiejetnosci praktyczne towarzyszg fizjoterapeutom

na wszystkich etapach rozwoju zawodowego.



ARTYKUL SPONSOROWANY

ondycji, us$miechu,

SKUTECZNE METODY LECZENIA W DOBIE PANDEMII sobnen i T

Pandemia spowodowana COVID-19 to ogromne
wyzwanie dla systemu ochrony zdrowia. Obecnie nie tylko
w Polsce, ale i w wielu miejscach na §wiecie, mierzymy si¢
z kryzysem zdrowotnym. Jest to czas, w ktorym nalezy
szukaé skutecznych rozwigzan. Wiele migedzynarodowych
firm angazuje si¢ przede wszystkim w poszukiwaniu oraz
udostepnianie pacjentom innowacyjnych terapii, odpowia-
dajacych na istotne wyzwania zdrowotne. Na polskim ryn-

(, Odpornosc¢+

ku roéwniez mozemy wskaza¢ firmy, ktore aktywnie
poszukuja rozwigzan biezacego kryzysu zdrowotnego. Jedng
z nich jest dzialajaca od wielu lat marka RehMedica. Jedna
z niewielu, ktora szybko zareagowala na potrzeby polskiego
pacjenta w dobie kryzysu. Nie pozostala obojetna na wyzwa-
nia, z jakimi w czasie pandemii mierzy si¢ system ochrony
zdrowia 1 polskie spoleczenstwo. Poza podstawowa oferta
czyli Programem Rehabilitacjat+ i skutecznym produktem,
ktorym jest materac rehabilitacyjny MagneSilver, z ktdrego
skorzystalo tysigce osob, na co dzien zmagajacych si¢ z wie-
loma dolegliwo$ciami, RehMedica zaangazowata si¢ w no-
wy projekt edukacyjny zwany Program Odpornosc+. Jako
podmiot medyczny, firma czula si¢ w obowiazku, aby by¢
jeszeze blizej swoich pacjentéw i pomoc w sytuacji bezpo-
Sredniego zagrozenia. Jako jedni z nielicznych na rynku
RehMedica zaczela edukowaé¢ w kwestii naturalnego pod-
niesienia odpornosci i propagowac zalozenia Programu Od-
pornoéé+. Wyrobiona dzigki programowi odpornosé — jest
najlepszym gwarantem zdrowia, dobrego samopoczucia,

nie przesada, ze brak
odpornosci sprzyja rodzeniu si¢ depresji i prowadzi do dys-
funkcji spolecznych. Jednostki stabiej radza sobie bez
wsparcia. Dlatego Program Odporno$é+ stawia na rozwi-
nigcie mechanizmoéw obronnych. Jego holistyczne podej-
Scie ma ogromny wplyw w budowaniu naturalnej
odpornosci. Prawidlowe funkcjonowanie ukladu immunolo-
gicznego jest bardzo istotne, poniewaz chroni przed choroba-
mi, a jesli juz zachorujemy, to mozemy mieé¢ gwarancje, ze
nasz organizm szybciej sobie
poradzi z infekcja. Program
Odpornosé+ jest bogaty i me-
rytoryczny, gdyz specjalisci
RehMedica patrza na odpor-
nos¢ pod wieloma aspektami.
Podstawg programu jest syste-
matyczne korzystanie z lecz-
niczego pola magnetycznego,
ktore jak udowodniono w wie-
lu publikacjach naukowych,
ma pozytywne dziatanie w bu-
dowaniu odpornosci. Pande-
mia spowodowana COVID-19
nasilita wystgpowanie chorob,
ktére wezesniej nie byly spo-
tykane na taka skalg. Dlatego
RehMedica w ramach swoje-
go programu wspolpracuje
z poradnia dietetyczng, psy-
chologiczng i fizjoterapeutycz-
n3. Na co dzien wspiera
swoimi dzialaniami uczestni-
kow programu.

Zadajemy sobie pytanie — czy pomigdzy zdro-
wiem, a tym co spozywamy istnieje zalezno$¢? Odpowiedz
brzmi: oczywiscie, ze tak. Odpowiednia dieta wzmacnia
odporno$¢ organizmu i zdecydowanie poprawia samopo-
czucie. Rownocze$nie u§wiadamiamy Panstwu, jaki nega-
tywny wplyw na odporno$¢ majg tak zwane zle nawyki, np.
mata ilo$¢ snu, alkohol czy inne uzywki, a takze brak ru-
chu. Majgc $wiadomos¢, ze wysoka odporno$¢ moze ula-
twi¢ lub nawet uchroni¢ przed infekcjami, dietetyk
wspolpracujacy z Programem Odporno$é+ przygotowat od-
powiednio wyselekcjonowany pakiet suplementow diety.
Kazdy uczestnik Programu Odpornosé+ otrzymuje zestaw
takich suplementow z odpowiednimi zaleceniami i indywi-
dualnie opracowana dieta uwzgledniajaca inne jednostki
chorobowe, z ktérymi boryka si¢ dany pacjent.

Zalezno$¢ pomiedzy odpornoscia a psychika — to drugi
wazny czynnik. W ramach Programu Odpornos$é+, Reh-
Medica rozpoczeta wspotprace z psychologiem, ktory na co
dzien wspiera swoimi dzialaniami. Podczas, gdy obecnie na



wizyte do psychologa (nawet prywatng) czeka si¢ nawet do
kilku miesigcy takie wsparcie jest nieocenione. Dobrostan
psychiczny pacjenta pozwala rowniez na uzyskanie szyb-
szych efektow w leczeniu r6znych choréb.

Program Odpornosé+ stawia rownoczesnie na ak-
tywno$¢ fizyczng. Badania wskazuja na poprawg odpornosci
u 0s6b prowadzacych aktywny tryb zycia, w poréwnaniu do
0s6b spedzajacych wigkszos¢ czasu w pozycji siedzacej. Re-
gularna i umiarkowana aktywnos¢

Podczas intensywnego turnusu rehabilitacyjnego, pacjent
oprocz oczywistych zabiegow fizjoterapeutycznych (np.
masaze, krioterapia, sollux, elektrostymulacja, ultradzwig-
ki, terapia TR, fala uderzeniowa) otrzymuje roéwniez
ogromng dawke wiedzy. RehMedica stawia na edukacje,
dlatego kazdego dnia podczas turnusu odbywaja si¢ panele
dydaktyczne na wazne tematy zdrowotne m.in. ,,Witamina
D kluczem do zdrowia” czy ,,Odpornos¢ bierze si¢ z jelit”.

PROFESJONALNY TURNUS REHABILITACYJINY. OSRODEK REHABILITACJI LECZNICZE) PRZY HOTELU LEZECZKI.

fizyczna zmniejsza ryzyko infek-
cji, a takze zapobiega rozwojowi
choréb przewlektych. Fizjotera-
peuta, ktory jest do dyspozycji
uczestnikow Programu Odpor-
no$é+ stawia na nowoczesne na-
rzedzia, ¢wiczenia na materacu
rehabilitacyjnym  MagneSilver.
Efekty sa znacznie szybsze, niz
w przypadku ¢wiczenia na zwyklej
macie lub kocu. Osoby systema-
tycznie ¢wiczace na materacu reha-
bilitacyjnym MagneSilver czuja
satysfakcje, poprawe samopoczucia
1 zmniejszenie ucigzliwych dole-
gliwosci. Dlatego warto ¢wiczy¢
codziennie i wybiera¢ ogolnie
mowigc zdrowy styl Zycia.

Materac ~ MagneSilver
poprawia jakos¢ snu. Jak wiado-
mo sen jest kluczowym czynni-
kiem majgcym wplyw na nasze
zdrowie. Brak snu lub jego zla
jakos$¢, w diuzszej perspektywie,
prowadzi do przemeczenia, stresu, a w konsekwencji do
wielu chorob (m.in. otylosci, cukrzycy typu 2, nadcisnie-
nia tgtniczego).

Wiasna odpornosé¢, ktora mozna wzmacnia¢ — to
nasza pierwsza linia obrony, tak wskazuja lekarze wspol-
pracujacy w ramach programu.

Programy RehMedica to rowniez profesjonalny
turnus rehabilitacyjny. Osrodek Rehabilitacji Leczniczej
w Lezeczkach odnosi sukcesy w przywracaniu pacjentom
zdrowia, dlatego Ze mocno stawia na odpowiednie warunki
rehabilitacyjne i stale wsparcie fachowej kadry. Pacjenci
odzyskuja wiare we wilasne mozliwosci, widza, jak popra-
wia si¢ ich kondycja, jak wracajg sily i zdrowie. Turnusy
rehabilitacyjne odbywaja si¢ w profesjonalnym Osrodku
Rehabilitacji Leczniczej RehMedica przy Hotelu Lezeczki.
To tu kazdy pacjent czuje, ze jest najwazniejszy i odbywa
konkretng terapig. Pacjenci otrzymuja plany i indywidualny
dobor ¢wiczen. Czuja, Ze nie sa pozostawieni samym sobie.
Z wlasna wiara, poparta pierwszymi efektami rehabilitacji,
faktycznie odzyskuja zdrowie! Efektowna terapia prowadzi
w takich warunkach do regeneracji uszkodzonych struktur.

Program Odporno$é+ jest zdecydowanie dla oséb
swiadomych, ktore cenia sobie holistyczne podejscie do
zdrowia. Nasz program zaklada, ze zdrowie wynika z har-
monijnej pracy organizmu dzigki czynnikom takimi jak:
odzywcza dieta, codzienny ruch, regenerujacy sen, radzenie
sobie ze stresem, dobre relacje z innymi i samym sobg oraz
zycie w zgodzie z naturg. Podstawa do dzialania jest samo-
zaparcie pacjenta, jego pewnos¢, ze chce zmieni¢ swoje zy-
cie. My pomagamy i wspieramy wieloplaszczyznowo.

Jezeli my§licie tak samo, to ten program jest dla
Panstwa.

D REHMEDICA

PROGRAM

¥ REHABILITACJA+

%, PROGRAM
J

- Odpornosc¢+




M||C| METRUM CRYOFLEX

Partner Polskiego Zwigzku Narciarskiego

Startuj
Z najlepszymi

Aparatura dla:
= Medycyny sportowej
= Fizjoterapii
= Rehabilitacji

1

R,

PRODUCENT APARATURY MEDYCZNEJ,
www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750




METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzien 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz witasnie
w tym dniu firma zostata partnerem
Polskiego Zwigzku MNarciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
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The Effect of Aerobic Versus Interval Resistive
Exercises on Blood Coagulation in Type 2
Diabetic Patients

Wptyw cwiczen aerobowych i interwatowych na krzepniecie krwi u pacjentow z cukrzycg typu 2
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Abstract

Purpose. To investigate the effect of aerobic exercise versus interval resistive exercise on blood coagulation in
type 2 diabetic patients.

Methods. Randomized controlled trial. Sixty type 2 diabetic patients, aged from 45 to 65 years old, were
randomly divided into two equal groups. Group (A) received a low caloric diet plus aerobic exercise for 12
weeks, while group (B) received the same low caloric diet plus interval resistive exercise for 12 weeks. All
participants in both groups were evaluated, for glycosylated hemoglobin (HbA1c) and fibrinogen levels, pre
and post treatment.

Results. Comparing both groups post treatment revealed statistically significant reductions in HbAlc and
fibrinogen levels (p < 0.05) in favour of group (B).

Conclusion. Interval resistive exercise is more effective than aerobic exercise in improving HbAlc and

fibrinogen levels in patients with type 2 diabetes.

Key words:

aerobic exercise, interval resistive exercise, blood coagulation, type 2 diabetes

Streszczenie

Cel. Zbadanie wptywu ¢éwiczen aerobowych w poréwnaniu z oporowymi ¢wiczeniami interwatowymi na
krzepniecie krwi u pacjentéw z cukrzyca typu 2.

Metody. Randomizowana préba kontrolowana. Szesédziesieciu chorych na cukrzyce typu 2 w wieku od 45 do
65 lat podzielono losowo na dwie réwne grupy. Grupa (A) spozywata diete niskokaloryczna i wykonywata
¢wiczenia aerobowe przez 12 tygodni, podczas gdy grupa (B) spozywata te samg diete niskokaloryczng i
wykonywata oporowe ¢wiczenia interwatowe przez 12 tygodni. Wszystkich uczestnikow w obu grupach
oceniano pod katem stezenia hemoglobiny glikowanej (HbA1c) i fibrynogenu przed i po leczeniu.

Wyniki. Por6wnanie obu grup po leczeniu wykazato statystycznie istotne obnizenie poziomu HbAlc i
fibrynogenu (p <0,05) na korzys¢ grupy (B).

Whiosek. Cwiczenia interwatowe sa skuteczniejsze niz éwiczenia aerobowe w poprawianiu poziomu HbA1c i

fibrynogenu u pacjentéw z cukrzyca typu 2.

Stowa kluczowe

¢wiczenia aerobowe, oporowe ¢wiczenia interwatowe, krzepniecie krwi, cukrzyca typu 2
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Introduction

Diabetes mellitus (DM) represents an increasing universal me-
dical condition that mainly threatens health of human beings in
the 21st century. It has a huge personal and social burden [1]. It
increases illness complexity through predisposing to medical
co-morbidities as recent loss of weight, fatigue, severe restric-
ted strength and mobility and high risk of falling [2, 3]. Accor-
ding to the Centers for Disease Control, about 26 million
children and adults are diabetic. Additionally, almost 79 million
people have pre-diabetes. In 2000, the total number of diabetic
adults, aged 20 years old and more, wasl71 million. By 2030,
the prevalence will likely to be twice as much as the current
prevalence. The most frequent type of DM is type 2 diabetes,
which affects about 90-95% of total diabetic cases [3, 4]. The
diabetic adults' number all over the world increased from108
million in1980 to 422 million in 2014 [5].

Diabetes mellitus is an endocrine disorder that has multiple
metabolic or heterogeneous etiologies resulting from insulin
actions and/or secretions irregularities. The reduced or absent
insulin results in subsequent persistent high blood glucose le-
vels and glucose intolerance. It is possibly one of the oldest
diseases known to human. Also, it is described as Black Death
since the 14th century [6].

Aim

The aim of the current study was to investigate the effect of
aerobic exercise versus interval resistive exercise on blood
coagulation in patients with type 2 diabetes.

Subjects and methods

Design

The study was designed as a prospective, randomized, con-
trolled trial. It was conducted between May 2019 and June
2020. It followed the Guidelines of Declaration of Helsinki on
the conduct of human research.

Participants

Sixty patients with type 2 diabetes, of both genders, were re-
cruited from the outpatient clinic of Zagazig Al-Ahrar Teaching
Hospital, Zagazig, Egypt. To be included in the study, the parti-
cipants” HbAlc was greater than or equal to 6.5%, their age
was 45-65 years, and their body mass index (BMI) was 25-
29.5 kg/m2. The exclusion criteria included uncontrolled diabe-
tes, ischemic heart diseases, uncontrolled angina pectoris, hepa-
tic diseases, renal diseases and any other musculoskeletal
diseases that might interfere with the treatment program.

Randomization

Each participant was informed about the nature, purpose, and
benefits of the study, the right to refuse or withdraw at any ti-
me, and the confidentiality of any obtained data. Participants
were randomized into 2 equal groups (A & B) using a compu-
ter-based randomization program. After randomization, there
was no dropping out of subjects from the study.

Interventions

Group (A) composed of 30 patients with type 2 diabetes who
received a low caloric diet plus acrobic exercise for 12 weeks,
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while group (B) composed of 30 patients with type 2 diabetes
who received the same low caloric diet plus interval resistive
exercise for 12 weeks.

Low caloric diet

All diabetic patients in both groups (A & B) were instructed to
follow a low caloric diet of 1600 Kcal/day for 12 weeks. The
calories were divided into small frequent meals with prese-
rving a well-balanced diet, including 40% to 60% carbohydra-
tes, 15% to 20% proteins and 20% to 35% fat (with
emphasizing on monounsaturated and polyunsaturated fats so-
urces instead of saturated fats sources).

Aerobic exercise

Each participant in group (A) received aerobic exercise on tread-
mill for 40-50 minutes per session, three sessions per week, for 12
weeks. Each session had 3 phases, including warm up phase, actu-
al phase and cooling down phase. The session began with 5 minu-
tes warm-up phase, performed at a low load on the treadmill. The
actual phase lasted for 30 minutes at 60% of the maximal heart
rate (HRmax) in the first and second weeks, and then advanced to
40 minutes at 75% of HRmax in the subsequent 10 weeks. The
HRmax was estimated through subtraction of age from 220 [7]. Fi-
nally, the session ended with 5 minutes cooling down phase at
a slower pedal speed with little or no resistance.

Interval resistive exercise

Each participant in group (B) received interval resistive exerci-
se for 40 minutes per session, three sessions per week, for 12
weeks. The session began with 5-10 minutes of warming up
and ended with 5-10 minutes of cooling down through stret-
ching the major muscles of the upper and lower limbs. The ac-
tual resistance training lasted for 25-30 minutes and was
performed with exercising on six resistance machines that inc-
luded shoulder press, bench press, seated bicep curl, triceps
push down, lateral pull down and leg extension machines. Tra-
ining intensity was 60% one-repetition maximum (1RM) in the
first and second weeks, and then advanced to 75% of 1RM in
the subsequent 10 weeks. The sets number was 1-2 sets thro-
ughout the initial 4 weeks, and then advanced to 3 sets of 8-10
repetitions (with a rest of 90 to 120 seconds between sets). The
program was conducted two sessions each week throughout
the first 4 weeks, and then advanced to three sessions each we-
ek in the subsequent 10 weeks.

Outcome measures

Glycosylated hemoglobin (HbAIc)

Blood samples were obtained from each participant in both
groups (A & B), following overnight fasting, to measure the
levels of HbAlc, a weighted average of blood glucose levels
in the previous 120 days [8], pre and post treatment. The
HbA lc was analyzed by immune assay procedures, using Co-
bas Integra 400 System (Roche Diagnostics, Indianapolis, IN,
USA).

Fibrinogen

Blood samples were obtained from each participant in both
groups (A & B) to measure the fibrinogen levels pre and post
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treatment. The first sample was prepared as 24 hours pre-fa-
sting, whereas the second one was collected 72 hours after the
last training session from the brachial vein of the right upper
limb of the subjects. Each sample was transferred to a special
test tube for preparation of plasma (a tube containing EDTA)
and centrifuged at 3000 rpm for 10 minutes. The resulting
plasma was kept at -70°C. The plasma fibrinogen was measu-
red through coagulation method (Clauss) using quantification
detection.

Statistical analysisStatistical Package for Social Science
(SPSS) computer program (version 25 windows) was used for
data analysis. Results were expressed as mean and standard
deviation (SD). Descriptive statistics and t-test were conduc-
ted for comparing the mean age, weight, height and BMI betwe-
en both groups. Unpaired t test was conducted for intergroup
comparison of outcome measures, while paired t test was con-
ducted for intragroup comparison of outcome measures. The
significance level was set at P value of less than or equal to
0.05 for all statistical tests.

Ethical approval

The study has been approved by the Research Ethics Com-
mittee of the Faculty of Physical Therapy, Cairo University
(No:P.T.REC/012/002212).

Informed consent
Informed consent has been obtained from all participants invo-
lved in the current study.

Results

A total of sixty patients with type 2 diabetes, of both genders,
were randomly distributed into two groups. Group (A) inclu-
ded 30 patients with type 2 diabetes who received a low caloric
diet plus acrobic exercise for 12 weeks. Group (B) included 30
patients with type 2 diabetes who received the same low calo-
ric diet plus interval resistive exercise for 12 weeks. All parti-
cipants completed the trial, as shown in Figure 1. At baseline,
both groups were similar (p > 0.05) regarding age, weight, he-
ight, BMI, and all outcome measures (Tables 1-2).

1

Figure 1. Flow chart of the study
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Table 1. Baseline characteristics of participants in both groups

Group A (n = 30)
Mean = SD

fizjoterapia poiska  n——

Group B (n = 30)

Age [years] 50.5+5.51

Weight [kg] 80.43 +7.35
Height [cm] 167.8 £7.4
BMI [kg/m?] 28.53 +£1.26

NS P> (.05 = non-significant, P = Probability

The HbAlc revealed a statistically significant decrease within
both groups (P < 0.05). The post treatment comparison of both
groups showed a statistically significant reduction (P < 0.05) in
favour of group (B). There was a greater improvement per-
centage with regard to HbAlc in group (B) (24.97%) than in
group (A) (18.74%) (Table 2).

Table 2. The HbA1c¢ and fibrinogen levels for both groups

Mean * SD

492 +3.17 0.26N8
79.93+7.6 0.79N8
168.16 + 7.88 0.85N8
2822+ 1.3 0.36NS

The fibrinogen revealed a statistically significant decrease wi-
thin both groups (P < 0.05). The post treatment comparison of
both groups showed a statistically significant reduction (P < 0.05)
in favour of group (B). There was a greater improvement per-
centage with regard to fibrinogen in group (B) (23.34%) than
in group (A) (13.46%) (Table 2).

Group A Group B p value*
(n =30) (n=30)
Pre treatment 9.23+0.71 9.17+£0.65 0,73
Post treatment 7.5+0.94 6.88£0.73 0.0065
HbAlc (%)
% of improvement 18.74% 24.97%
P value** 0.00018 0.00018
Pre treatment 369 +34.51 376.93 +38.36 0.40NS
Post treatment 319.35+29.87 288.96 +27.9 0.00018
Fibrinogen (mg/dl)
% of improvement 13.46% 23.34%
P value** 0.00018 0.00018

* Inter-group comparison; ** intra-group comparison of the results pre and post treatment

NS P> (.05 = non-significant, S P < (.05 = significant, P = Probability

Discussion

Type 2 diabetes is a highly prevalent condition throughout the
world, with its management representing a great challenge
yet. There is strong evidence in patients having impaired glu-
cose tolerance about the role of physical exercise in preven-
ting or delaying their progression to type 2 diabetes.
Additionally, lifestyle strategies (e.g. physical exercise and
diet) produce about 50% reduction in diabetic incidence that
remains even after the stoppage of lifestyle counseling [9].
The current study aimed to investigate the effect of aerobic
exercise versus interval resistive exercise on blood coagula-
tion in patients having type 2 diabetes.

Regarding HbAlc, it showed a significant decrease within
both groups, with a more decrease in group (B) than in group
(A). This result agreed with Zaghlol et al. [10] who found the
same results in prediabetic subjects. They concluded that their
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findings reinforce the undeniable benefits of physical exercise
in lowering risk of type 2 diabetes. In general, both aerobic and
resistance exercises induce positive effects in preventing or
managing DM. They found a significant decrease in HbAlc
and fasting blood glucose at both aerobic group (treadmill
used) and resisted group (multigem used) with favour of resi-
sted group, confirming the efficacy of multi-component life-
style strategies (diet plus aerobic or resisted exercise) in
preventing or delaying type 2 diabetes. Further studies are ne-
cessary to investigate the long-term effect of multi-component
interventions on prevention of type 2 diabetes and changes in
biomarkers of risk, as well as the specific contribution of each
intervention to these outcomes.

Moreover, this finding was consistent with some results of
Aguiar et al. [11] who concluded that multi-component lifesty-
le strategies, including a dietary intervention and both aerobic
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and resistance training, have a positive impact on reducing
weight as well as improving fasting glucose impairment, glu-
cose tolerance and exercise and dietary outcomes in at risk
and prediabetic adults. These findings confirm the current
exercise guidelines for including resistance training in pre-
vention of type 2 diabetes.

Furthermore, Bweir et al. [12] has found that 10 weeks of aero-
bic or resistance training were beneficial in lowering blood glu-
cose and HbAlc levels, with a greater significant effect of
resistance training on HbA 1¢ levels in type 2 diabetics.

Regular aerobic training has a clinically and statistically signifi-
cant impact on HbA lc. This kind of intervention improves gly-
cemic control with a slight influence on body weight [10].
Resistance exercise improves the storage and utilization of
glucose in muscle and so shows significant decline in HbAlc.
Resistance training improves glycemic control (as reflected by
reduced HbAlc), decreases insulin resistance and increases
strength of muscles in type 2 diabetic adults [10].

Regarding fibrinogen, it revealed a significant decrease within
both groups, with a more decrease in group (B) than in group
(A), reflecting the valuable effect of interval resistive exercise
on blood coagulation in patients having type 2 diabetes.

This finding could be confirmed by Asaadi et al. [13] who fo-
und that fibrinogen decreased significantly in high interval re-
sistive exercise, endurance continuous training and circuit
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Standardization of the diagnosis of body posture using

photogrammetric ethods MORA 4G HD
Standaryzacja diagnozowania postawy ciata metodg fotogrametryczng MORA 4G HD

Mirostaw Mrozkowiak(AB.C.D.EF.G)

Gabinet Fizjoterapii AKTON, Warszawa / Physiotherapy Office AKTON, Warsaw, Poland

Abstract

Introduction. Each test or diagnostic method should meet basic principles consisting of standardization, reliability,
accuracy, and normalization. Study aim. An attempt to describe the standardization of body posture diagnostics
using the photogrammetric method in a 7-year-old child. Material and methods. For nine consecutive days, we
assessed body posture in a group of 52 children aged 7 years by means of the photogrammetric method. The girls’
average body mass was 24.46 kg and body height was 123.87 cm, and, among boys, these values were respectively:
24.56 kg and 123 cm. All children represented the slender body type. Findings. The conducted statistical analysis
showed no significant differences between subsequent tests and within each feature describing body posture in all
children involved in the study. Only in individual, the feature KLB: the shoulder line angle, where the right
shoulder is higher, revealed a significant difference. Conclusions. Insignificant differences observed in subsequent
measurements of torso features prove the accuracy and high standard of the instituted examination procedure
and the significant reliability of test results obtained. There was a significant difference in the KLB parameter: the
shoulder line angle is due to the cohort size rather than to the most limited inaccuracies. This significant
difference may also be a consequence of the great lability of the child's body posture and the trait itself.

Key words:
mora projection, body posture, standardization

Streszczenie

Wstep. Kazdy test lub metoda diagnostyczna winna spetnia¢ podstawowe zasady, sprowadzajace sie do:
standaryzacji, rzetelnosci, trafnosci i znormalizowania.

Cel badan. Préba opisu standaryzacji diagnostyki postawy ciata metoda fotogrametryczng postawy ciata 7-letniego
dziecka.

Materiat i metoda. Metoda fotogrametryczng diagnozowano postawe ciata 65 dzieci w wieku przedszkolnym.
Srednia masa ciata dziewczat wynosita 24,46 kg, a wysokos$¢ 123,87 cm. Wsrdd chtopcéw odpowiednio: 24,56, kg
i 123 cm. Wszystkie dzieci reprezentowaty smukty typ budowy ciata.

Wyniki badan. Przeprowadzona analiza statystyczna wykazata brak istotnych réznic u wszystkich badanych dzieci
miedzy kolejnymi badaniami i w ramach kazdej cechy opisujacej postawe ciata. Tylko u jednego badanego cecha
KLB: kat linii barkéw, gdzie prawy bark jest wyzej, wykazata istotng réznice.

Whioski. Nieistotne réznice uzyskanych kolejnych wielkosci pomiaréw cech tutowia swiadczg o prawidtowosci

i wysokim standardzie przyjetej procedury badawczej i znaczacej wiarygodno$ci uzyskanych rezultatow
pomiaréw. Zaistniata istotna réznica w parametrze (KLB): kat linii barkow moze by¢ konsekwencjg wielkosSci
kohorty, labilno$ci postawy ciata dziecka, jak i samej cechy niz z maksymalnie ograniczanych niedoktadnosci

pomiardéw.

Stowa kluczowe:

mora projekcyjna, postawa ciata, standaryzacja
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Introduction

Each diagnostic examination or method should meet the basic
principles of objectivity, accuracy, standardization and reliability.
Objectivity is understood here as the lack of influence on results,
which should be identical or very close to each other regardless
of the person performing the examination. Obviously, assuming
that the conditions and health of the respondent do not change.
Accuracy is the agreement of a measurement with its intension. It
is achieved, among others, by excluding the participation of other
components in the sample. Standardization is a uniform way of
using a diagnostic method. It should always run uniformly: in the
same conditions and place, using the same equipment, at the same
time and clothing. Reliability is understood as stability, repeatabi-
lity of measurement results. Measurements performed under the
same conditions should end in results with insignificant differen-
ces. The measure of reliability is the repeatability coefficient
(correlation between successive measurements of the same featu-
re), which depends on the type of feature and the time between
subsequent examinations. Reliability, in addition to accuracy, is
one of the basic criteria of the examination quality, and its know-
ledge is the basic condition for the interpretation of results. Follo-
wing Malinowski and Wolanski, the following criteria were
adopted: reliability - excellent 0.95-0.99, good 0.90-0.94, accep-
table 0.80-0.89, very poor 0.70-0.79, questionable 0.60-0.69. The
value of the coefficient in the range of 0.50-0.80 should lead to
careful interpretation of results [1].

The analysis of the publications on the subject shows that the au-
thors most often focused on comparing the photogrammetric me-
thod with other methods of assessing body posture. The research
conducted by Adair [2], Drzat-Grabiec et al. [3], Kluszczynski et
al. [4], Kotwicki [5], Leroux and Zabijek [6], Lewandowski [7,
8], Pruijs et al. [9], Ruggerone and Austin [10], Stokes [11], Wa-
licka-Cuprys$ et al. [12], Komeili et al. [13], Bibrowicz et al. [14],
Kurzei et al. [15], Puszczatowska-Lizis E. [16, 17], Bibrowicz
[18], Nowotny [19], Sliwinski [20] should be mentioned here.
According to the manufacturer, the photogrammetric method al-
lows to objectively diagnose body posture, using projection mo-
iré. The obtained image of the surface of the back enables
a multi-faceted interpretation of body posture. In addition to the
assessment of the symmetry of the trunk in the frontal plane, it is
possible to determine the size of the spatial angular and linear fe-
atures describing the pelvis, physiological curves and frontal
asymmetry of the spinous processes, i.e. the distance of the de-
flection of the apical spinous process from the C,-S, line. In the
method the simultaneous measurement of all real values of the
spatial location of individual body sections is very important, ta-
king into account the permanent changeability of posture, which
results in significant inaccuracies in the assessment of various
spatial relations, which in turn are derivatives of measurements
carried out in different positions. When analysing objectivity and
reliability of an examination, attention should be paid to measure-
ment errors resulting from the design of a research tool, specifici-
ty of the human body and the habitual posture that is the subject
of the examination. In each measurement method, there is a set of
causes, the effects of which are manifested in the uncertainties as-
signed to the procedure, and their impact on the final measure-
ment inaccuracy is varied and depends on many factors that are
difficult to estimate. According to the manufacturer, the measure-
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ment accuracy resulting from the technical design of the MORA
4G HD device is influenced by the following factors: density of
the contour lines of the moiré fringes, which directly depends on
the optical and geometric parameters of the projection-receiving
system: examination area, maximum depth of the examined sur-
face and maximum inclination of the examined surface, focal
length of the system, distance from the examined person, line re-
solution and constant of the grids used in the system. The relative
measurement error provided by the manufacturer is 2%. Errors of
the projection and mapping systems failing to maintain the axial
operation of the optical system may be greater [21]. Their mini-
mization depends on the standardization of the examination and
taking photos under strictly defined conditions: constant distance
of the examined person from the camera (2.5 m), precise spatial
orientation of the camera and the surface on which the examined
person stands, perpendicular orientation of the line formed by the
toes and the long axis of the camera and light sources (which is
a big problem). The author’s research experience also shows that
positioning the examined person against a moderately lit back-
ground that does not significantly disturb the degree of darkening
of the examination site, uncovering C,, often obscured by hair in
females (put on a cap or tie back the hair), placing a very thin
and light necklace around the neck for an unambiguous determi-
nation of points B, and B, may be an element increasing reliabi-
lity of the method [22]. Taking into account the parameter
determining the height difference of the posterior superior iliac
spines (KNM, KNM-) in the frontal plane or the asymmetry an-
gle of the pelvis in the transverse plane (KSM, KSM-), there
may be a random error of 1 cm or 1 degree. For this reason, it
should be assumed that this value is the limit of accuracy of the
method due to physiological features. However, in the case of
image resolution and the values of calculated parameters, the ac-
curacy of the device itself is 1 mm or 1 degree. So it is more pre-
cise by one order than is physiologically necessary. It is very
important in terms of the parameters of the pelvic-spinal complex
in the sagittal and transverse planes measured and selected for
analysis, because they are determined by the device without the
examiner’s interference, and therefore as accurate as possible.
For the sagittal plane, the resolution resulting from the density of
isolines, accuracy of calculations and the approximating func-
tions used, this reliability is 1 mm or 1 degree. Another objection
to the diagnostics of the position of the pelvis in the frontal plane
is the assessment of the asymmetric position of the posterior su-
perior iliac spines. This parameter cannot determine the diagnosis
of scoliosis because the spine rests on the sacrum and not on the
wings of ilium. The problem is not only related to the alignment
of the sacrum itself, since the position of the next lumbar and
thoracic vertebrae resting on the sacrum is statically significant.
An oblique plane of a vertebrae, such as L or L, also represents
an oblique base for vertebrae located higher and causes the same
functional scoliosis and other static compensations, such as lo-
wering one of the wings of ilium. Another objection to the inter-
pretation of the size of this feature is the inability to distinguish
the size of the pelvic tilt angle in the frontal plane from the rota-
tion angle of the wing of ilium itself relative to the sacrum in the
sagittal plane. According to Cailliet [23], the total rotation of the
iliac bones in relation to the sacrum is 8 degrees (4 anteriorly -
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one wing of ilium and 4 posteriorly — the other wing of ilium).
According to Reynolds [24] it is 6 degrees (3 anteriorly — one
wing of ilium and 3 posteriorly — the other wing of ilium). Ac-
cording to Giles [25], the rotation towards the front is greater and
amounts to 9 degrees, while the rotation towards the rear is smal-
ler and amounts to 3 degrees. Determining the effect of one para-
meter on another requires separate examinations with additional
measurement methods. The above-mentioned example of a ran-
dom error at the level of 1 cm of the KNM feature (the pelvic tilt
angle in the frontal plane), committed by the examiner when
marking the bone points, drops to less than 2 mm in the case of
extensive, several year experience in assessing body posture by
the author of this research. The experience allows for high stan-
dardization of the technique and methodology, and objectification
of the phase of image processing on a computer monitor. Accor-
ding to Mrozkowiak et al. [26], the most common errors in the
examination technique that have a significant impact on accuracy
and reliability of the obtained values include:

1. Marking anthropometric points with a dermatograph that is too
thick or not black enough, and marking them inaccurately in
a bending position, not the habitual posture. The influence of this
parameter on the measurement uncertainty depends on the length
of individual sections of the spine, on the basis of which the an-
gles are calculated. When measuring the curvatures in young
children with short distances between measurement points, the
inaccuracy is greater than in adults.

2. Failure to observe the habitual posture and individually even
load of the lower limbs with the body weight while recording the
image. This is especially important for people who tend to habi-
tually put strain on one leg. The optimal solution is a two-plat-
form scale [26]. The image for the analysis should be recorded in
the middle phase of free exhalation and the most commonly ac-
cepted foot load.

3. Calibration of the reference level, levelling of the diagnostic
system. The error depends on the accuracy of execution, and it is
difficult to estimate. Failure to comply with the camera-back sur-
face arrangement. The beam of light emitted from the projection-
receiving device and the long axis of the camera must be perpen-
dicular to the line formed by the toes. Placing a heavy gymnastic
bench with its seat down significantly shortens the time of adop-
ting the correct positioning of the feet on the line. The examined
person, the camera and the light source must be equally accurate-
ly oriented in space.

4. Positioning the characteristic points on the monitor screen. It is
important to carefully define the captured images. The error de-
pends on the experience of the examiner, screen resolution, size
of the light spot, contrast of the marked points, and insufficient
darkening of the room in which the examination takes place.
When performing the examination, one should be aware that the
photo taken shows the image of the silhouette visible on the exa-
mined person’s skin. The uneven distribution of adipose tissue on
the back makes it difficult to reliably assess posture in children,
especially with BMI above 25.0-30.0. In these people it is much
more difficult to determine the selected anthropometric points
used in the calculations. In practice, it is not possible to maintain
a perfectly static habitual body posture with such a precise and
sensitive to every asymmetry examination method, and to mark
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Fig. 1. Research material
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the eight most significant anthropometric points on the child’s
skin with an accuracy greater than 2 mm. The habitual posture,
however, is to some extent dynamic and changes permanently
with each minimal disturbance of the general centre of gravity of
the examined person’s body.

Aim

The objective of the study was to verify the adopted standardiza-
tion of diagnostics of body posture of a 7-year-old child using the
photogrammetric method with the MORA 4G HD Kkit.

Material, subject, method and research tools

The study was carried out in accordance with the principles of the
Declaration of Helsinki, and consent was obtained for its implemen-
tation: the pupil and his/her legal guardian, the tutor and the kinder-
garten management, the bioethics committee (KEBN 2/2018, UKW
Bydgoszcz). The type of biomechanical disturbances in body statics
was not a criterion that excluded participation in the research pro-
gram. The participants were not divided into groups based on their
place of origin (rural or urban) due to the fact that this feature will
never determine the homogeneity of the group, and due to blurring
cultural and economic boundaries of both environments. The age of
the children was determined by the number of months of life on the
day of each examination. 65 children from randomly selected kin-
dergartens of the West Pomeranian and Greater Poland voivodships
participated in the study (Fig. 1). The examinations were carried out
from 27.05.2019, always from 9:00 a.m. to 2:00 p.m. and in the sa-
me properly prepared room. On the first day, all children participated
in training, during which they were provided with the necessary in-
formation on the purpose, course and behaviour during the examina-
tion. They were also encouraged to keep the anthropometric points
marked with a marker on their skin. The assistant of the kindergarten
teacher of the examined group was always present during the me-
asurements, which was to ensure the emotional stability of the chil-
dren. During the examinations, the accepted principles of the
research procedure were adhered to [27-30].

Females Males

Gender of children
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Tab. 1. List of registered features of the torso, body weight and height

1 Alfa
2 Beta
3 Gamma
4 DCK
5 KPT
6 KPT—
7 DKP
8 KKP
9 RKP
10 GKP
11 DLL
12 KLL
13 RLL
14 GLL-
15 KNT-
16 KNT

www.fizjoterapiapolska.pl

degrees

degrees

degrees

degrees

degrees

degrees

degrees

degrees

Parameters
Description
Sagittal plane

Lumbosacral slope
Thoracolumbar slope
Upper thoracic slope

Total spine length ) .

Distance between points C, and S,
measured on the vertical axis
Torso . .. . g
Determined by the declination of the C.-S, line from the vertical
extension angle

Torso flexion

angle

Thoracic kyphosis length

Thoracic

kyphosis angle

Thoracic kyphosis height

Thoracic kyphosis depth

Lumbar lordosis length

Lumbar lordosis angle

Lumbar lordosis height

Lumbar lordosis depth

Determined by the declination of the C,-S; line from the vertical

Distance between points C, and LL

KKP =180 — (Beta + Gamma)

Distance between points C; and PL

Distance measured horizontally between vertical lines

passing through points PL and KP

Distance between points KP and S,

KLL=180— (Alfa+ Beta)

Distance between points PLand S,

Distance measured horizontally between vertical lines passing through points PL

and LL, at the level of point LL

Frontal plane

Angle

of the torso bending to the side

Determined by the
declination of the C, — S, line from the vertical to the left
Determined by
the declination of the C, — S, line from the vertical to the right
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Parameters

Description

17 LBW- o Right shoulder is higher ) } ) ) ) ;

Vertical distance between horizontal lines passing through points B, and B,
18 LBW mm Left shoulder is higher
19 KLB degrees Shoulder line angle, the right is higher . i . : : .

The angle between a horizontal line and a straight line passing through points
Shoulder line angle, the left is B,and B,
20 KLB-— degrees ;
higher

21 1AW mm Left scapula is higher

Vertical distance between horizontal lines passing through points £1 and £p
22 LEW- mm Right scapula is higher
23 UL d i ight is hi

e = The angle between a horizontal line and a straight line passing through points £.1
and Lp

24 UL- degrees Scapula angle line, the left is higher

Lower left scapula angle is further

25 OL mm
away The difference in the distance of the lower angles of the scapulae from the line
of the spinous processes of the spine measured horizontally on straight lines
26 OL- i Lower right scapula angle is passing through points £.1 and £.p
further away
27 TT mm Left waist triangle is higher : o . .
The difference in distance measured vertically between points T, and T, vs T,
. o o and T,
28 TT- mm Right waist triangle is higher
29 TS mm Left waist triangle is wider . o . o .
The difference in distance measured horizontally between straight lines passing
. o o through points T, and T, vs T; and T,
30 TS— mm Right waist triangle is wider
31 KNM degrees Pelvic tilt angle, right wing of
ilium higher ) . - . i
The angle between a horizontal line and a straight line passing through points
- ) » MlaMp
Pelvic tilt angle, left wing of ilium
32 KNM- degrees
higher
Maximum deflection of the spinous
33 UK mm .
process of the vertebra to the right  Tpe greatest deflection of the spinous process from the vertical derived from S,.
Maximum deflection of the spinous The distance is measured along the horizontal axis
34  UK- mm
process of the vertebra to the left
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Parameters

Description

35

36

37

38

39

40

4

NK

1B

KSM

KSM—

degrees

degrees

degrees

degrees

Source: the authors own study
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The number of the vertebra most deflected to the left or to the right in

the asymmetric course of the spinous processes, counting as 1, the first
The number of the vertebrae cervical vertebra (C,)

deflecting as far as possible to the  If the arithmetic mean takes a value, for example, from 12.0 to 12.5, it

left or right is Th, if from 12.6 to 12.9, it is Th,

Transverse plane

The lower angle of the right scapula
is more prominent
The difference in distance of the lower angles of the scapulae from the surface
The lower angle of the left scapula of the back

is more prominent

The angle of the prominence line

of the lower angles of the

scapulae, more prominent on the Difference in angles UB,~UB,. Angle UB, is between: a line passing through
left point LS and being simultaneously perpendicular to the camera axis and the

straight line passing through £.1 and £p. Angle UBI is between: a line passing
through point £p and being simultaneously perpendicular to the camera axis

The angle of the prominence line and a straight line passing through £.p and 1.1
of the lower angles of the

scapulae, more prominent on the

right
Pelvis turned to the right The angle between a line passing through point Ml and being simultaneously
perpendicular to the camera axis and a straight line passing through ML and MP
Pelvis turned to the left The angle between a line passing through point Mp and being simultaneously

perpendicular to the camera axis and a straight line passing through ML and MP
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Among girls the average body weight (BW) was 24.46 kg, and
body height (BH) was 123.87, and among boys it was
24.56 kg and 123.84 cm, respectively. All children had a slen-
der body type according to the Rohrer’s weight-growth index
(IR) [17.

The subject of the study were 41 selected features spatially de-
scribing body posture within the torso, body weight and height
(Table 1).

The station to diagnose body posture using the photogram-
metric method consisted of a computer and a sheet, a pro-
gram, a monitor and a printer, a projection-receiving device
with a camera for measuring selected parameters of the pe-
lvic-spinal complex. Obtaining a spatial image is possible
thanks to the display of lines with strictly defined parameters
on the child’s back. The lines fall on the skin and become di-
storted depending on the configuration of the surface. Thanks
to the use of the lens, the image of the examined person is re-
ceived by a special optical system with a camera, and then
transferred to the computer monitor. Line image distortions
recorded in the computer memory are processed by a nume-
rical algorithm into a contour map of the examined surface.
In each of the kindergartens, in order to minimize the risk of
errors, a previously developed standard procedure was follo-
wed, excluding the most common of the above-mentioned
errors, which was also the purpose of verifying the correct-
ness of the research procedure [22]:

1. Marking the following points on the skin of the back of the
examined person in the habitual posture: the apex of the spi-
nous process of the last cervical vertebra (C,), the spinous
process being the apex of the thoracic kyphosis (KP), the spi-
nous process being the apex of the lumbar lordosis (LL), the
place of transition from thoracic kyphosis to lumbar lordosis
(PL), the lower angles of the scapulae (L1 and Lp), the poste-
rior superior iliac spines (Ml and Mp), the S1 vertebra and
the point SP. After entering the necessary data about the exa-
mined person (name and surname, year of birth, body weight
and height, comments: the condition of the knees and heels,
chest, injuries, surgical procedures, diseases of the musculo-
skeletal system, gait, etc.), the main part of the procedure is
commenced (Figures 2-4).

2. Adoption of the habitual posture by the examined person.
Free, unforced position, with feet slightly apart, knee and hip
joints in extension, arms hanging along the torso, head in the
standard anatomical position, toes on a thin and clear line
perpendicular to the long axis of the lens and light source,
with the back to the camera at a distance of 2.5 m.

3. Recording a digital image of the back in the computer
memory. A photo from the middle phase of free exhalation
and the most commonly used foot load qualities for the ana-
lysis. After saving the mathematical characteristics of the
photo in the computer memory, the next child can be exami-
ned.

4. Processing of the recorded images, then printing or trans-
ferring the examination results to Excel, takes place without
the participation of the examined people (Fig. 5).
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Fig. 2. Selected linear features of the spine in the sagittal Fig. 3. Selected angular features of the spine in the sagittal plane
plane

'! ! ” e Zrédlo: badania wlasne
| o8 o Source: the author's own study

Fig. 4. Location and markings of the torso points in
the frontal plane
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MAGMAR Olsztyn
Mirostaw Mrozkowiak
tel.602 529 652
KOMPUTEROWE BADANIE POSTAWY CIALA

Nazwisko: Wzrost: 119 cm, Rok ur. 1993 |
Dane: 1ISPIMK\OCIOLL00, Data badania: 2000-12-02, Wydruk dnia,2001-01-23
Wywiad: Uwagi:

Parametiry globalne

Dlugos¢ kregosiupa DCK 346.6 [mm] czyli 29.1 % wzrostu

Katy pochylenia [st] : ALFA 101, BETA 152, GAMMA 139, Lacznie: 39.2 [st]

Kat pochylenia tulowia: KPT 63 [st]. Wskaznik kompensacji 3.8 [st]
Kifoza piersiowa

DLL_C7 DKP 309.9 [mm] (89.4%) Kat KKP 150.9 [st]

D.PL_C7 RKP 195.7 [mm] (56.5%) Glgbokos¢ GKP 327 [mm] (WKP 0.167)
Lordoza ledZzwiowa

DSI_KP DLL 271.2 [mm] (78.2%) Kat KLL 154.7 [st]

DS1_PL RLL 1509 [mm] (43.5%) Glgbokos¢ GLL -30.8 [mm] (WLL -0.204)
Plaszczyzna czolowa

Kat nachylenia tulowia KNT 1.4 [st]

Lewy bark wyzej o 8.2 [mm] Kat linii barkéw KLB -1.7 [st]

L.lopatka wyzej o 6.1[mm] ( -2.4st)(UL), blizej o 20.6[mm] ( -8.0st)(UB)

R. oddal. lopatek od kregostupa OL: 2.4 [mm] (1.7%)

Lewy tr.talii wyzszy o -46.2 [mm] (TT) szerszy o -14.7 [mm] (TS)

Miednica: kat nachylenia KNM 15 [st], kat skrgcenia KSM -6.4 |st]

Wsp.asym.barkow wzgledem KK WBS=-10.5 (-3.8%), wzg.C7 WBC= 6.3 (2.3%)

Wsp.asym.bark-miednica pion WBK= 10.2 (1.9%) poziom WBX= -10.5 (-5.3%)

Maks. odch. Lwyrost. kol. od C7_S1 UK 111 [mm] na wys.Thé

OPIS

Producent aparatury do Komputerowego Badania Postawy Ciaka, stdp,...:
€O Elektronik Sustem, mgr ini. Artur Swierc, ul.Ma Miskich Fakach 1972, Mroclaw, tel. B601 794162
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Fig. 5. An example of a sheet showing results of measurements of posture features of the spinal-pelvic complex
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Statistical methods used

19,188 obtained measurements were qualified for the statistical ana-
lysis in accordance with the adopted research procedure. measure-
ments were analysed for each set of one of 27 features (ALFA,
BETA, ...) and one of 65 people. Then the differences between adja-
cent pairs were calculated, i.e.: . In this way, out of 9 original obse-
rvations, 8 observations expressing changes in their values were
formulated. For each of over 1,400 samples (with eight elements),
a hypothesis was formulated about their mean resetting to zero. With
respect to the original observations, this hypothesis states that there
are no differences between adjacent measurements. Statistical analy-
sis was performed using the R package. The normality of the distri-
butions was assessed with the Shapiro-Wilk test and due to the
satisfactory results, the research hypothesis was verified with the Stu-
dent’s t-test. The level of significance was adopted as o= 0.05 [3] .

Results

The performed statistical analysis showed no significant differen-
ces in all examined children between consecutive examinations
and in each feature describing body posture. Only in one patient
the feature (KLB): shoulder line angle, where the right shoulder
is higher, showed a significant difference (Table 2).

Tab. 2. The p-value matrix of the Student’s t-test for the hypothesis that there are no differences between consecutive
measurements of the values of features referred to in the column headings and for people with the number appearing in
the row headings
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Discussion

Bibrowicz’s research, carried out in a group of 32 girls and 34 boys,
allows to state that the obtained values of features using the photo-
grammetric method are reliable and repeatable. The performed statisti-
cal analysis showed that there are no significant statistical differences
between the values obtained after two independent analyses of the re-
gistered photogram. The author further emphasizes that some doubts
are raised only by the significant differences between the asymmetry
of the shoulder position (KLB) and the size of the deflection of the spi-
nous processes from the C,—S, line, UK. The author, however, stipula-
tes that the significant individual differentiation of the examined
features, as evidenced by the values of standard deviations and the mi-
nimum differences between the means, amounting to (shoulder line
angle) KLB = 2.4 mm and (maximum deflection of the spinous
process from the C.—S, line), UK = 1.2 mm, respectively, it can be
assumed with a high degree of probability that they are accidental.
The author’s research also showed no statistically significant diffe-
rences between the values of the examined features in a randomly
selected group in which independent body posture examinations
were carried out. Considerable individual variability of parameters
related to the frontal plane is noteworthy. These examinations,
aimed at demonstrating the correctness of the adopted examination
procedure, also raise doubts in relation to the feature (KLB): shoul-
der line angle. This is significant. It can be assumed that this feature
is very labile and difficult to grasp [18]. Nowotny et al. believe that
in order to obtain reliable, repeatable and error-free data, it is neces-
sary to use a device equipped with a good optical system with
a spatial raster and a stepper motor, allowing for several photos to
be taken in a short time. To obtain reliable measurements, it is also
necessary to accurately mark points on the surface of the examined
person’s body and carefully process the photo on the monitor scre-
en. Despite the undoubted advantages of the method, the authors
found that in the diagnosis of advanced scoliosis, there is an inaccu-
racy in determining the displacement of the spinous processes in re-
lation to their real axis, and the discussed reliability and
repeatability of the examination results is most likely due to the low
quality of the multi-element measurement set, non-compliance with
the rules of the technique and methodology of the procedure. A cer-
tain borderline discrepancy in the values of the obtained results of
subsequent measurements of the same person is normal because
body posture is characterized by “dynamic stability”, resulting,
among others, from physiological factors, daily and emotional va-
riability, etc. [19]. Sliwinski, conducting body posture examinations
with the use of the projection moiré in the population of 737 chil-
dren aged 10 and 11, points out that the reliability of the obtained
values of posture features using the photogrammetric method may
be significantly influenced by a number of factors: inaccurate der-
matograph marking of anthropometric points, failure to take into
account segmental functional disorders of the spine and sacroiliac
joints, failure to examine hip distraction, failure to assess the asym-
metry of defects in the feet and knees, and defects that certainly
contribute to the spatial deflection of the spine axis. The authors al-
so see the necessity to assess the emotional sphere of children,
which influences the tension of soft tissues, modulating the curves
of the spine, causing permanent changeability of the habitual postu-
re [20]. Lewandowski’s research on the methods of measuring the
curvature of the spine and assessing their reliability showed
that among the available and non-invasive measurement me-
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thods, high integration coefficients in research were found in the
measurements performed using an arcometer and an inclinometer.
On the other hand, the Myrin inclinometer, Debrunner kyphometer,
spinal pantograph and stereographic raster showed a much lower
degree of repeatability and comparability of the examination results
than the tensonometric system described by the author [7, §].
Mrozkowiak and Strzecha concluded that photogrammetry enables
an accurate, spatial, simultancous and multi-faceted reflection of
the actual state of the examined person’s body posture. Enriched
with further tools: double-plate posturography, computer podosco-
py, videography or podobarography, it will enable a more reliable
assessment of body posture than before. The authors also emphasi-
ze the importance of rigorous adherence to the research methodolo-
gy and procedure, standardization of technical conditions,
experience and knowledge of posturogenesis by the examiner [25].

Conclusions

Insignificant differences in the obtained measurements of the torso
features testify to the correctness and high standard of the adopted
examination procedure and significant reliability of the obtained re-
sults. There was a significant difference in the parameter (KLB): sho-
ulder line angle which may result from the size of the cohort, the
lability of the child’s body posture, as well as from the feature itself,
rather than from the maximally limited inaccuracies of measurements.
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