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WYKAZ SKROTOW ZASTOSOWANYCH W TEKSCIE

AIS (Acceptance of Illness Scale ) - Skala Akceptacji Choroby

BBS (Berg Balance Scale) - Skala Rownowagi Berga

Bl (Barthel Index) - Skala Barthel

CI (Cognitive Impairment) - Zaburzenia poznawcze

GDS ( Geriatric Depression Scale ) - Geriatryczna Skala Depresji

IF (Impact Factor) - wskaznik cytowan

MCI (Mild Cognitive Impairment) - tagodne zaburzenia poznawcze
MMSE (Mini Mental State Examination ) - Krotka Ocena Stanu Psychicznego Pacjenta
MNIiSW - Ministerstwo Nauki i Szkolnictwa Wyzszego

RMI (Rivermead Mobility Index) - Wskaznik Mobilnosci Rivermead
SAS (Sitting Assessment Scale) - Skala Kontroli Siadu

T1 - badanie poczatkowe

T2 - badanie koncowe

TCT (Trunk Control Test ) - Test Kontroli Tutowia

TUG (Test Up &Go) - Test Wstan i 1dz

TWT (Time Walking Test) - Test Marszowy

UM - udar moézgu



| WYKAZ PRAC NAUKOWYCH WCHODZACYCH W SKLAD CYKLU
| 1. Tytul osiagniecia

Jako osiggnigcie naukowe, bedace podstawag zlozonego wniosku o przeprowadzenie
postepowania doktorskiego, wskazuje cykl publikacji naukowych, sktadajacy si¢ z trzech

oryginalnych artykutéw naukowych pod wspélnym tytutem:

Wybrane czynniki warunkujace skutecznos$¢ rehabilitacji pacjentéw po udarze mozgu

I 2. Wykaz prac wchodzacych w sklad monotematycznego cyklu:

1. Guzek Z and Kowalska J. Analysis of the Degree of Acceptance of Iliness Among
Patients After a Stroke: An Observational Study. Clinical Intervention in Aging
2020;15:2063-2072. doi: 10.2147/CIA.S268095; F= 4,458/100 pkt

2. Guzek Z, Dziubek W, Stefanska M, Kowalska J. A Comparative Analysis of
Functional Status and Mobility in Stroke Patients with and without Aphasia. Journal
of Clinical Medicine 2022, 11, 3478. doi: 10.3390/jcm11123478; IF= 3,9/140 pkt

3. Guzek Z, Dziubek W, Stefanska M, Kowalska J. Evaluation of the functional outcome
and mobility of patients after stroke depending on their cognitive state. Scientific
Reports 2024,14(1):1515.d0i:10.1038/s41598-024-52236-8; 1F= 4,6/140 pkt

Sumaryczna punktacja MNiSW rozprawy doktorskiej w postaci monotematycznego
cyklu trzech publikacji naukowych wyniosta 380 punktéw. Sumaryczny Impact Factor tych
publikacji wyniost: 12,958.

I 3. Wykaz pozostalych prac spoza cyklu:

1. Jurga S, Guzek Z, Pietraszkiewicz F, Twardochleb A. Efekty rehabilitacji pacjenta po
przebytym wieloogniskowym zapaleniu mozgu. Opis przypadku. Polski Przeglad
Nauk o Zdrowiu 2019;1(58):81-85. https://doi.org/10.20883/ppn0z.2019.14. [5 pkt]

2. Guzek Z, Lubczynska A, Kowalska J. Ocena poczucia wtasnej skutecznosci
U pacjentéw po udarze mozgu objetych systematyczng rehabilitacja (An assessment of
self-efficacy in patients after stroke undergoing systematic rehabilitation). Rozprawy
Naukowe AWF we Wroctawiu 2019,65: 93-102. [5 pkt]

3. Kowalska J, Dulnik M, Guzek Z, Strojek K. The emotional state and social support of
pregnant women attending childbirth classes in the context of physical activity.
Scientific Reports 2022, 12, 19295. https://doi.org/10.1038/s41598-022-23971-7.
[1F=4,997/140 pkt]


https://doi.org/10.20883/ppnoz.2019.14
https://aleph.awf.wroc.pl/cgi-bin/expertus.cgi
https://aleph.awf.wroc.pl/cgi-bin/expertus.cgi
https://aleph.awf.wroc.pl/cgi-bin/expertus.cgi
https://doi.org/10.1038/s41598-022-23971-7

Il WSTEP

Udar mézgu (UM) jest druga najczgstszag przyczyng $miertelnosci i zachorowalno$ci na
calym $wiecie oraz gléwng najczestszg przyczyng ciezkiego inwalidztwa w populacji oséb
powyzej 45 roku zycia (Feigin i wsp., 2017; Lim i wsp., 2024). Tematyka UM i jego powiktan
jest zrodtem zainteresowania wielu badaczy. Wszyscy sa zgodni, ze deficyty funkcjonalne
zwigzane sg przede wszystkim z zaburzeniami lokomocji oraz niedowladem potowiczym
glownie W obrgbie konczyny gornej (Feigin i wsp., 2017; Meyer i wsp., 2014). Wedtug
Kuczmy i wsp. sg to jedne z gléwnych czynnikéw determinujacych sprawno$¢ pacjentow po
udarze mozgu (Kuczma i wsp., 2017). Wedtug wigkszosci badaczy deficyt lokomocji dotyczy
ok. 70% pacjentow po udarze moézgu, z czego sprawnos$¢ lokomocji (chod samodzielny)
odzyskuje 70-80% z nich (Sidaway i wsp., 2017). Szacuje sig, ze porazanie konczyny gornej
dotyczy ok. 80% pacjentow po udarze mozgu. W wigkszosci przypadkoéw powrot tej funkcji
wigze si¢ z dlugotrwalg rehabilitacjg i czgsto nie spetlnia oczekiwan pacjentow. Powrdt tej
funkcji dotyczy tylko 5-20% z nich (Sidaway i wsp., 2017). Nie ma jednoznacznej
odpowiedzi skad bierze si¢ taka dysproporcja. Dotychczasowe badania wskazuja, ze moze to
by¢ uwarunkowane wigksza ztozono$cia ruchow konczyny gornej i/lub niedostateczng forma
terapii. Badacze zauwazajg, ze w praktyce klinicznej, we wczesnym okresie poudarowym,
treningowi konczyny gornej, w tym reki poswigca si¢ zbyt mato uwagi (Hayward i Brauer,
2015). Trudno jest takze okresli¢ jakie sg granice mozliwosci neurobiologicznych zwigzanych
Z poprawa sprawnosci pacjentow po udarze mozgu.

Oproécz probleméw funkcjonalnych osoby po udarze mozgu doswiadczajg zaburzen
mowy, zaburzen poznawczych (np. zaburzen pamiegci i uwagi) i/lub emocjonalnych (np.
depresja) (Baker i wsp., 2022; Guo i wsp., 2023; O'Sullivan i wsp., 2023).
Wspomniane powyzej deficyty maja znaczacy wptyw na samodzielno$¢ pacjentow po udarze
mozgu, W tym wykonywanie podstawowych i ztozonych czynnosci dnia codziennego
(Gianella i wsp., 2013; Kim i wsp., 2014, Langhamer i wsp., 2017). Szczegolnie odzyskanie
zdolnosci chodzenia warunkuje zachowanie niezaleznosci. Jak podaje Preston i wsp.
samodzielne chodzenie pacjentow po udarze mozgu staje si¢ glownym czynnikiem
warunkujgcym ich udzial w aktywnosci zycia codziennego (Preston i wsp., 2012). Natomiast
wicksza wyjsciowa zdolnos¢ wykonywania podstawowych czynnosci dnia codziennego jest
najwazniejszym czynnikiem prognostycznym niezaleznosci funkcjonalnej po ostrym udarze
moézgu wg badan Chen i wsp. (Chen i wsp., 2022).

Dodatkowym powaznym problemem raportowanym przez wielu badaczy jest fakt, ze

coraz czesciej na UM zapadajg 0soby mtode, czynne zawodowo i spotecznie (Anticoli i wsp.,
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2015; Feigin i wsp., 2017), a tylko niewielki odsetek z tych pacjentow wraca do aktywnosci
zawodowej (Kobylanska i wsp., 2018).

Z uwagi na bardzo wysokie materialne i niematerialne koszty opieki poudarowej,
w postaci dtugoterminowych konsekwencji spotecznych, poszukuje si¢ nowych lub analizuje
juz znane czynniki wptywajace na wyniki i efektywno$¢ rehabilitacji, jako jednej
z niezbg¢dnych niefarmakologicznych form stosowanych po udarze mézgu (Langhamer i wsp.,
2017). Poprawa stanu funkcjonalnego, a tym samym skuteczna rehabilitacja jest konieczna
i niezmiernie wazna w procesie zdrowienia i odzyskiwania samodzielno$ci W tej grupie
pacjentow.

Prowadzone w tym obszarze badania wskazuja na duza liczbe czynnikow mogacych
mie¢ zwigzek ze skutecznoscig i wynikami prowadzonej rehabilitacji wsrod pacjentow po
udarze moézgu. Wsrdéd nich wymieni¢ mozna m.in.: wiek, ple¢, rodzaj udaru, rozlegtosc
i lokalizacja udaru, stan funkcjonalny w momencie przyjecia na oddzial rehabilitacyjny,
wystepowanie niedowtadow, depresja, zmgczenie, poczucie wlasnej skutecznosci, poziom
akceptacji choroby, wystepowanie afazji oraz wystgpowanie zaburzen funkcji poznawczych
(Harwey, 2015; Kobylanska i wsp., 2018; Larsson i wsp., 2023; Thilarajah i wsp., 2018;
Wang i wsp., 2020).

W zwigzku z tym, w procesie leczenia i rehabilitacji poudarowej nalezy uwzglednic¢
model biopsychospoteczny, uwzgledniajacy szeroko pojete skutki udaru dotyczace, nie tylko
stanu funkcjonalnego ale rowniez stanu poznawczo-emocjonalnego (Kobylanska i wsp.
2018).

Dotychczas opublikowano wiele badan oceniajacych poziom akceptacji choroby
U pacjentow z réznymi schorzeniami (Cipora i wsp., 2018; Grassion i wsp., 2019; Kowalska
i wsp., 2019a; Sierpinska, 2022). Wedlug Paintera akceptacja wtasnej choroby moze by¢
elementem aktywizujacym pacjenta, ale roéwniez poprawa stanu funkcjonalnego oraz
zachowana aktywnos$¢ fizyczna sprzyja zwigkszeniu poziomu akceptacji choroby (Painter,
2005). Nalezy podkresli¢, ze akceptacja choroby i ograniczen z nig zwigzanych nie oznacza
rezygnacji, a wrecz odwrotnie moze oznacza¢ odzyskanie poczucia wtasnej wartosci przez
pacjenta, uzyskanie kontroli nad sytuacja i poczucia wptywu w procesie zdrowienia
i rehabilitacji, a takze radzenie sobie z negatywnymi emocjami w trakcie zmagania si¢
z chorobg (Kowalska i wsp., 2019a).

Wyniki badan Kowalskiej i wsp. wykazaty, ze poziom akceptacji choroby moze
wigza¢ si¢ z efektywnoscig prowadzonego leczenia i rehabilitacji. Dodatkowo autorzy
podkreslili, ze wsrdd pacjentow przebywajacych w osrodku opieki dtugoterminowej, objetych
rehabilitacjg najnizszy poziom akceptacji dotyczyt pacjentoéw po udarze mozgu (Kowalska
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i wsp., 2019a). UM, jego objawy, powiklania oraz nastepstwa sg przyczyng trudno$ci
w akceptacji wlasnej pojawiajacej si¢ nagle niepetnosprawnosci (Kamusinska i Rojewska,
2012).

Whyniki te byty impulsem do przeprowadzenia oceny stopnia akceptacji choroby
U pacjentow po udarze mézgu. Nieliczne w tym temacie doniesienia naukowe wskazujg na
duzy problem akceptacji choroby i niepelnosprawnosci w tej grupie pacjentow. Sugerowany
w opublikowanych badaniach zwigzek stanu funkcjonalnego i poziomu akceptacji choroby
jest wielokierunkowy i wazny w procesie wczesnej i kompleksowej rehabilitacji pacjentéw po
udarze moézgu. Zdolno$¢ do samodzielnego funkcjonowania sprzyja akceptacji skutkow
przebytego udaru moézgu, ale takze akceptacja wiasnej choroby i niepetnosprawnosci
w danym momencie jest bazag do podjecia aktywnej postawy w procesie usprawniania (Lim
i wsp., 2024; Stelmach i wsp., 2016).

Przygotowujac ten projekt badawczy zwrdcono uwage na duzag liczbe pacjentow
z afazja 1 wystepujacymi zaburzeniami funkcji poznawczych, ktérych nie mozna byto
(gtownie z powodu probleméw komunikacyjnych) wiaczy¢ do badan. Byt to kolejny powod
do podjecia badan w tym kierunku.

Afazja jest cze¢stym deficytem neuropsychologicznym u pacjentow po udarze mozgu
Wystepuje U 21- 38% pacjentow (Mickiewicz i wsp., 2022; Palmer i wsp., 2019; Stefaniak
I wsp., 2020; Wu i wsp., 2014). Rola afazji w przewidywaniu wynikow rehabilitacji po udarze
mozgu nie jest jednoznacznie okreslona. Wszyscy badacze sg zgodni, ze afazja jest powazng
konsekwencja UM, ale podaja sprzeczne dane dotyczace stanu funkcjonalnego i powrotu do
zdrowia pacjentow po udarze moézgu z afazjg. Powodem moze by¢ fakt, ze grupa ta jest
rutynowo wykluczana z udzialu w niektoérych obszarach badan nad udarem (Ginex i wsp.,
2017; Guzek i Kowalska, 2020; Kobylanska i wsp., 2019). Pacjenci ktorzy zostali wykluczeni
z powodu trudnosci w komunikacji, z powodu afazji lub bariery jezykowej, stanowig
niedostatecznie zbadang grup¢ pacjentow po udarze mézgu (Guzek i wsp., 2020; Kobylanska
I wsp., 2018; Stinear i wsp., 2020). Mimo trudnosci metodologicznych jest to wazna i liczna
grupa chorych, istotna z punktu widzenia nie tylko badacza ale rowniez praktyka.
Zrozumienie roli afazji w procesie rehabilitacji jest wazne dla opieki, pobytu na oddziale,
planowania leczenia i poprawy stanu funkcjonalnego pacjentéw po udarze mézgu.

Rowniez analiza literatury potwierdzita, ze zaburzenia poznawcze (CI) oraz
rozwijajace si¢ W ich nastgpstwie otgpienie to jedne z najczgstszych nastepstw UM.
Zaburzenia funkcji poznawczych obserwuje si¢ u ok 66% pacjentow W ciggu 6 miesigCy od
udaru i 70% w pierwszym roku po udarze mézgu (Kowalska i wsp., 2016; Lee i wsp., 2021,
Liao i wsp., 2020).



Obecnos¢ Cl to negatywny czynnik prognostyczny, ktory zwieksza ryzyko pojawienia sie
niepelnosprawnosci, istotnie komplikuje proces usprawniania, wptywa na skuteczno$¢
procesu rehabilitacji i zdrowienia oraz pogarsza jakos¢ zycia (Kaczorowska i wsp., 2024;
Suda i wsp., 2020). Dodatkowo wystepujace zaburzenia funkcji poznawczych u pacjentow po
udarze moézgu nasilaja problemy zwigzane z wykonywaniem podstawowych i ztozonych
czynnos$ci dnia codziennego (Heldner i wsp., 2022; Lee i wsp., 2021). Takie negatywne skutki
udaru mézgu powoduja, ze W rozpoczynajagcym si¢ procesie usprawniania, powinno si¢
koncentrowa¢ nie tylko na stanie funkcjonalnym i deficytach fizycznych chorego ale rowniez
na jego stanie poznawczym.

Stan poznawczy pacjentow W chwili przyjecia na oddzial moze by¢ jednym z wielu
czynnikéw wptywajacych na wynik rehabilitacji (Kobylanska i wsp., 2018). Kowalska i wsp.
wykazali, ze w grupie pacjentow W podesztym wieku ze wspotistniejacym otepieniem
skutecznos¢ terapii byta mniejsza niz u pacjentow bez otepienia. Ponadto autorzy podkreslaja,
ze stan poznawczy pacjenta w chwili przyjecia na oddzial rehabilitacyjny (a nie stan
funkcjonalny) w istotny sposéb wptywal na wynik rehabilitacji (Kowalska i wsp. 2019b;
Kowalska i wsp. 2013).

Dotychczasowe badania dotycza najczesciej pacjentow z tagodnymi zaburzeniami
poznawczymi (MCI) lub ote¢pieniem lekkiego stopnia. W wielu projektach badawczych
(dotyczacych takze pacjentow po udarze moézgu) obecno$é Cl lub demencji jest kryterium
wykluczajacym pacjenta z udziatu w badaniach (Guzek i Kowalska, 2020; Guzek i wsp.,
2019; Kobylanska i wsp., 2018; Kowalska i wsp., 2016; Szczepanska- Gieracha i wsp., 2014).
Dlatego istnieje niewiele doniesien na temat pacjentow Zz otgpieniem $rednio
zaawansowanym. Nieliczne z nich potwierdzaja, ze U pacjentow po udarze moézgu
z wystepujacymi deficytami poznawczymi wystepuje najwicksze ryzyko niepowodzenia
rehabilitacji (Kowalska i wsp. 2019b). Jest to wazny temat ze wzgledu na wysoka
czestotliwos¢ wystepowania Cl U pacjentow po udarze mozgu i potrzebe wspierania
personelu medycznego, w tym fizjoterapeutow, w skutecznej, opartej na dowodach
naukowych, pracy z pacjentami po udarze mozgu.

Powyzsze obserwacje i przeprowadzona analiza literatury potwierdzita koniecznos¢
I istotno$¢ prowadzenia badan w obszarze skutecznosci rehabilitacji pacjentow po udarze
mozgu z uwzglednieniem powyzszych czynnikow, czyli: stopnia akceptacji choroby,

wystepowania afazji i zaburzen funkcji poznawczych.



111 CEL PRACY

Glownym celem badan byta analiza wybranych czynnikow, takich jak: stopien
akceptacji choroby, wystepowanie afazji oraz wystepowanie zaburzen funkcji poznawczych
I otepienia, mogacych mie¢ zwigzek ze stanem funkcjonalnym i skuteczno$cig rehabilitacji

pacjentow po pierwszym udarze mozgu.

111 1. Cele szczegotowe

1. Analiza poziomu akceptacji choroby i jego zwigzku ze stanem funkcjonalnym u pacjentow
po udarze mozgu objetych 3-tygodniowa rehabilitacja.

2. Ocena stanu funkcjonalnego i mobilno$ci pacjentow po udarze moézgu z afazjg i bez afazji,
objetych systematyczng rehabilitacja.

3. Analiza stanu funkcjonalnego i wynikow rehabilitacji u pacjentow po udarze mozgu
w zaleznosci od ich stanu funkcji poznawczych w momencie przyjecia na oddzial

rehabilitacyjny.

I11 2. Pytania badawcze

1. Jakie czynniki wigzaty si¢ ze stopniem akceptacji choroby w przypadku pacjentow po
udarze mozgu?

2. Jaki byt stan funkcjonalny i emocjonalny pacjentow po udarze mozgu,
ktorzy charakteryzowali si¢ niskim i wysokim poziomem akceptacji choroby?

3. Jaki byt stan funkcjonalny i wyniki rehabilitacji pacjentoéw po udarze moézgu z afazja,
W porownaniu do pacjentéw bez afazji?

4. Jaki byt stan funkcjonalny pacjentéw po udarze mozgu w zaleznosci od ich poziomu
funkcji poznawczych w momencie przyjecia na oddziat i w momencie wypisu z oddziatu?

5. Jakie czynniki, sposrod badanych (w tym wystgpowanie afazji oraz wystepowanie
zaburzen poznawczych), miaty wpltyw na stan funkcjonalny pacjentéw w momencie wypisu

Z oddziatu?



IV MATERIAL | METODY BADAWCZE
IV 1. Charakterystyka grupy badanej

Badania zostaly przeprowadzone w Szpitalu Uniwersyteckim im. Karola
Marcinkowskiego w Zielonej Gorze w Zaktadzie Rehabilitacji z Pododdziatem Rehabilitacji
Neurologicznej, za zgoda kierownika oddziatu oraz Senackiej Komisji ds. Etyki Badan przy
Akademii Wychowania Fizycznego im. Polskich Olimpijczykéw we Wroctawiu (16/2021)
I zgodnie z Deklaracjg Helsinska.

Grupe badang w sumie stanowito 360 pacjentow po pierwszym udarze mozgu,
spelniajgcych okre$lone kryteria wiaczenia i wylaczenia w zaleznosci od projektu
badawczego i celu badania.

W badaniach dotyczacych stopnia akceptacji choroby (pierwszy artykut z cyklu)
wziclo udzial 64 pacjentow, ktorzy speiniali nastgpujace Kryteria wigczenia: funkcje
poznawcze w normie (bez otgpienia, MMSE>23), przyjecie do oddziatu rehabilitacyjnego do
dwoch tygodni po wypisie ze szpitala.

Z badan wytaczono pacjentow z afazja oraz pacjentéw, U ktorych wystepowaly powazne
zaburzenia psychiczne (np. zaburzenia $wiadomosci), zgodnie z dokumentacjg medyczng lub
w momencie badania.

W badaniach dotyczacych afazji (drugi artykut z cyklu) przebadano 116 pacjentéw po

udarze moézgu, ktorzy speiniali nastepujace Kryteria wlaczenia: pacjenci przyjeci ze
szpitalnego oddziatu neurologicznego, wystepowanie afazji z prawidlowym rozumieniem
mowy (w tym afazja ekspresyjna, afazja Broki), brak otepienia.
Zatozono rowniez kryteria wytaczenia takie jak: wystepowanie afazji z brakiem rozumienia
mowy i mozliwosci wykonania polecen, obecnos¢ powaznych zaburzen psychicznych (np.
zaburzen $wiadomosci, zaburzen depresyjnych) w dokumentacji medycznej lub w momencie
badania.

Natomiast w badaniach dotyczacych zaburzen funkcji poznawczych (trzeci artykut
z cyklu) przebadano 180 pacjentéw spehniajacych nastepujace Kryteria wiaczenia: pacjenci
przyjeci ze szpitalnego oddziatu neurologicznego, mozliwos¢ wykonania testu MMSE,
pacjenci z niedowladem prawo lub lewostronnym (hemiplegia), brak otepienia
przedudarowego w dokumentacji medycznej.

W kryteriach wylgczenia znalazly si¢: afazja, wystepowanie diplegii lub monoplegii,
obecno$¢ powaznych zaburzen psychicznych wedlug dokumentacji medycznej lub
w momencie badania (np. zaburzenia §wiadomosci, zaburzenia depresyjne), przyjmowanie

lekow mogacych mie¢ wptyw na funkcje poznawcze.



Wszyscy badani pacjenci (n=360) zostali poinformowani o celu projektu i wyrazili
swiadomg, pisemng zgode na udzial w badaniach. Poza tym zostali poinformowani
0 mozliwosci odmowy udziatu w badaniu oraz mozliwosci rezygnacji na kazdym jego etapie

bez zadnych konsekwenciji.

IV 2. Metody badawcze

Projekt miat charakter obserwacyjno-badawczy i polegal na zebraniu danych
socjodemograficznych i klinicznych z dost¢pnej dokumentacji medycznej. Dodatkowo
w badaniach wykorzystano nastepujgce narzedzia badawcze:

- Krotka Ocena Stanu Psychicznego Pacjenta — Mini Mental State Examination (MMSE);
- Skala Akceptacji Choroby- Acceptance of IlIness Scale (AIS);

- Geriatryczna Skala Depresji — Geriatric Depression Scale (GDS);

- Skala Barthel- Index Barthel (Bl);

- Wskaznik Mobilno$ci Rivermead- Rivermead Mobility Index (RMI);
- Skala Kontroli Siadu - Sitting Assessment Scale (SAS);

- Test Kontroli Tutowia - Trunk Control Test (TCT);

- Skala Rownowagi Berga — Berg Balance Scale (BBS);

- Test Wstan i Idz- Test Up & Go (TUG);

- Test Marszowy 5m- Time Walk Test 5m (TWT).

Krotki opis w/w narzedzi badawczych:

MMSE, w polskiej wersji opracowana przez Stanczak, ocenia funkcje poznawcze
pacjentow. Maksymalnie mozna uzyska¢ 30 punktéw, a wynik ponizej 24 punktow sugeruje
wystepowanie otepienia (Stanczak, 2010). Wyniki obliczano wedtug wzoru opublikowanego
przez Mungasa i wsp., zweryfikowany dla populacji polskiej przez Jozwiaka i wsp., ktory
uwzglednia wiek i poziom wyksztatcenia badanych (Jozwiak i wsp., 2000; Mangus i wsp.,
1996).

AIS sklada si¢ z 8 stwierdzen 1 ocenia stopien akceptacji choroby
I niepetnosprawnosci. Badany moze uzyska¢ od 8 do 40 punktow. Im wyzszy wynik, tym
wigksza akceptacja choroby. Przyjeto nastgpujaca interpretacje wynikow: 8-19 niski, 20-30
sredni i 31-40 wysoki poziom akceptacji choroby. Do badan wykorzystano wersj¢ polska
a wskaznik rzetelnosci Cronbacha wynosi 0,85 (Juczynski, 2011).

GDS to narzedzie przesiewowe stuzace do oceny wystgpowania objawow
depresyjnych. W wersji 15-pytaniowej wynik od 0 do 5 punktéw oznacza brak depresji,

a wynik 6 punktow i wigcej wskazuje na rosngce nasilenie depresji. Wspotczynnik rzetelnosci
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Cronbacha wynosi 0,94, a czutos$¢ i swoistos¢ odpowiednio 84% i 95%. Zalecana jest takze
do badania os6b po udarze mozgu (Albinski i wsp., 2011; Yesavage i wsp., 1983).

Bl to skala, ktora ocenia stan funkcjonalny pacjenta w dziesieciu podstawowych
czynno$ciach zycia codziennego. Maksymalnie mozna uzyska¢ 100 punktow. Wynik od 0 do
20 wskazuje na stan ciezki pacjenta, 21-85 na stan érednio ci¢zki, a 86-100 na stan tagodny
pacjenta. Skala wypelniana jest przez personel medyczny na podstawie obserwacji
mozliwosci samodzielnego wykonywania przez pacjenta podstawowych czynnosci dnia
codziennego (Mahoney i Barthel, 1965).

RMI stuzy do oceny mobilnosci i lokomocji. Respondent wykonuje trzynascie zadan
(od bardzo prostych, po bardziej ztozone. Za kazde prawidlowo wykonane zadanie pacjent
otrzymuje jeden punkt, a taczny maksymalny wynik mozliwy do uzyskania to 13 punktéw. Im
wyzszy Wynik, tym lepszy stan funkcjonalny pacjenta (Collin i Wadel, 1990).

SAS stuzy do oceny zdolnosci przyjecia pozycji siedzacej przez pacjenta poprzez
analiz¢ kontroli glowy, tulowia i stop, a takze funkcji ramion i dtoni. Réwnowage pacjenta
W pozycji siedzacej ocenia si¢ W 4-stopniowej punktacji, gdzie 4 punkty oznaczaja zdolno$é
przyjecia pozycji siedzacej bez jakiejkolwiek pomocy, a 1 punkt - niemoznos$¢ utrzymania
pozycji siedzacej (Poole i Whitney, 1988; Sandin i Smith, 1990).

TCT ocenia cztery aspekty ruchu i kontroli tutowia: przetaczanie si¢ na mocng i stabg
stron¢ pacjenta, wstawanie z pozycji lezacej oraz siedzenie w pozycji na krawedzi t6zka ze
stopami nad ziemig(0 punktow — nie jest w stanie wykona¢ ruchu bez pomocy; 12 punktow —
zdolny do wykonywania ruchu, ale w sposéb nienormalny; i 25 punktéw — jest w stanie
normalnie wykona¢ ruch). Pacjent moze uzyska¢ maksymalnie 100 punktow (Hsieh i wsp.,
2002).

BBS sktada si¢ z 14 zadan, ktore stuzg do oceny roéwnowagi Statycznej i dynamicznej
pacjenta. Za kazde zadanie mozna uzyska¢ od 0 do 4 punktow. W sumie maksymalny wynik
to 56 punktow. Im wyzszy wynik catkowity tym lepsza rownowaga (Berg, 1992; Louie i Eng,
2018).

TUG test stuzy do oceny sprawnosci funkcjonalnej pacjenta i ryzyka upadku. Pacjent
ma za zadanie wstac z krzesta, przejs¢ 3m, odwrocic si¢, wroci¢ na krzesto i usigs¢. Podczas
badania pacjent moze korzysta¢ ze sprzgtu wspomagajacego chod, takich jak np.: balkonik,
kula (Bohannon, 2006; Kear i wsp., 2017).

TWT (5m) ocenia predkos¢ chodu pacjentéow na dystansie 5 m. Pacjent ma za zadanie
pokona¢ dystans 5 m w jak najkrotszym czasie. Jest to kluczowy czynnik prognostyczny dla

0sob starszych i jest zalecany do oceny zdolnosci chodu osob po udarze mozgu. Im wigksza
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predko$¢ chodu (krotszy czas przejscia), tym lepsza zdolnos¢ chodzenia (Salbach i wsp.,
2004; Wang i1 wsp., 2020).

Powyzsze badania przeprowadzono w dwoch punktach pomiarowych: T1-
W momencie przyjecia na oddziat i T2- w momencie wypisu pacjenta z oddziatu (drugi
i trzeci artykutl z cyklu dotyczacy afazji i zaburzen funkcji poznawczych). W przypadku
pierwszego artykulu z cyklu analizujacego stopnien akceptacji choroby badania wykonano
W momencie przyjecia na oddziat (T1) i po 3 tygodniach rehabilitacji (T2).

Kazdy pacjent w trakcie pobytu w oddziale objety byt regularng rehabilitacja,
Z okreslong czestotliwo$cig i czasem trwania: od poniedziatku do pigtku po 150 minut
dziennie i 90 minut w soboty. Program rehabilitacji prowadzono zgodnie ze zleceniem
lekarskim i w zaleznosci od stanu funkcjonalnego pacjenta. Zawierat indywidualne ¢wiczenia
z fizjoterapeuta (120 min, z uwzglednieniem elementow metody proprioceptywnego
wspomagania nerwowo-migéniowego (PNF) i metody Bobath), oraz nauke i doskonalenie
chodu (30 minut, migdzy innymi: chodzenie po ptaskiej i nierownej powierzchni, chodzenie
po specjalnej Sciezce edukacyjnej oraz nauke chodzenia po schodach). Wszyscy pacjenci
przed przyjeciem na oddziat rehabilitacji objeci byli wczesng rehabilitacja w oddziale

udarowym.

IV 3. Metody statystyczne

W analizie wykorzystano statystyki opisowe takie jak: s$rednia, odchylenie
standardowe, mediana, rozstep kwartylowy, liczebno$¢ i procentowos$¢. Zgodnos¢ rozktadu
danych sprawdzono wykorzystujac test Kolmogorowa - Smirnowa i Test Shapiro-Wilka.
W zwiazku z charakterem otrzymanych danych zastosowano:
- test t- Studenta z poprawka Bonferroniego dla poréwnania dwoch zaleznych i niezaleznych
grup, test Chi kwadrat — dla zmiennych jakosciowych, test ANOVA — dla porownania wiecej
niz dwoch grup oraz korelacje Pearsona, w artykule pierwszym;
- test U Manna Whitney’a, Test Chi kwadrat, doktadny Test Fischera — do porownania ro6znic
miedzy grupami, test Wilcoxona do poréwnania wynikow badan poczatkowych i koncowych
oraz wieloczynnikowg analize regresji, w artykule drugim;
- test ANOVA, test post-hoc, test Chi kwadrat do porownania réznic miedzy grupami, test
Wilcoxona do oceny wynikow badan poczatkowych 1 koncowych oraz wieloczynnikowa
analize regresji, w artykule trzecim.

Wszystkie obliczenia wykonano przy wuzyciu programu Statistica 13.1, testy

statystyczne weryfikowano na poziomie istotnosci p<0,05.
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V WYNIKI
V 1. Wyniki pierwszej pracy z cyklu doktoratu pt.: Analysis of the degree of acceptance
of illness among patients after stroke undergoing rehabilitation — an observational study.

Wyniki badan dotyczace stopnia akceptacji choroby zostaly przedstawione
w pierwszym artykule pt.: Analysis of the degree of acceptance of illness among patients after
stroke undergoing rehabilitation — an observational study.

Przeanalizowano dane 64 pacjentoéw, $rednia wieku 68,5 (+8,7) lat, w tym 29 kobiet
i 35 me¢zezyzn. Wigksza cze$¢ badanej grupy stanowity osoby po udarze niedokrwiennym
(80%), dotyczacym w 69% prawej potkuli mozgu, mieszkajace W miescie (66%) i pozostajace
w zwiazku (59%).

U pacjentow wiaczonych do badan wykonano skalg: AIS, GDS, RMI oraz BI.

Otrzymane wyniki badan wykazaty, ze badana grupa charakteryzowata si¢ $rednim
poziomem akceptacji swojej choroby i niepetnosprawnosci w T1 i T2. Poczatkowy stan
funkcjonalny badanych, mierzony w skali Bl i RMI, wyniost odpowiednio: 56,8 (+29,5) i 5,6
(£3.2), natomiast sredni wynik w skali GDS wyniost 5,4 (+3,9). Czterdziesci cztery procent
pacjentow miato objawy depresji (GDS>5).

Po 3 tygodniach rehabilitacji uzyskano istotng statystycznie poprawg stopnia
akceptacji choroby, nastroju i stanu funkcjonalnego. Najnizszy poziom akceptacji choroby
w T1 i w T2 odnotowano u pacjentdow z obnizonym nastrojem oraz u pacjentdw
z wyksztatceniem podstawowym i zawodowym.

Wykonano réwniez analize porownawcza dwoch grup pacjentow z niskim i wysokim
stopniem akceptacji choroby w T1 i w T2, ktora wykazata, ze pacjenci z niskim stopniem
akceptacji choroby charakteryzowali si¢ gorszym stanem funkcjonalnym, zaburzeniami
nastroju a takze nizszym poziom akceptacji choroby po 3 tygodniach rehabilitacji (analiza
w T1) oraz nizszym poziom akceptacji choroby w momencie przyje¢cia na oddziat (analiza
w T2). W tej grupie pacjentoéw odnotowano rowniez istotnie wiecej przypadkow zaburzen
depresyjnych (w T1 i T2) niz w grupie pacjentow z wysokim poziomem akceptacji choroby.

Dodatkowa analiza wynikéw przeprowadzona w grupie pacjentéw z niskim poziomem
AIS w momencie przyjecia na oddziat (T1) wykazata istotng statystycznie poprawe zar6wno
stanu funkcjonalnego jak i emocjonalnego badanych po 3 tygodniach (T2). Wyniki koncowe
jednak nadal wskazywaty na wystepowanie objawow depresji i niskie wartosci $redniego
poziomu akceptacji choroby.

Analiza korelacji wykazata istotny statystycznie dodatni zwigzek pomiedzy AIS a Bl

i RMI oraz istotny ujemny zwigzek pomiedzy AlS a GDS.
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V 2. Wyniki drugiej pracy z cyklu doktoratu pt.: A comparative analysis of functional

status and mobility in stroke patients with and without aphasia.

W pracy tej badaniami objeto 116 pacjentow po udarze moézgu, sredni wiek 68,3
(+11,3) lat, w tym 50 kobiet i 66 me¢zczyzn, W wigkszosci po przebytym udarze
niedokrwiennym moézgu (85%), z wyksztalceniem $rednim lub wyzszym (62%).

U wszystkich pacjentow wykonano BI, SAS, BBS, TCT, TUG i TWT (5m)
W momencie przyjecia ha oddziat (T1) i w momencie wypisu z oddziatu (T2).

Badanych pacjentoéw podzielono, na podstawie oceny logopedy i dost¢pnej
dokumentacji medycznej, na dwie grupy:

- G1- 54 pacjentow bez afazji;
- G2- 62 pacjentow z afazjg ekspresyjng (afazja Broki; brak problemoéw ze zrozumieniem
mowy).

Obie grupy nie réznity si¢ od siebie za wyjatkiem czasu, jaki uptynat od udaru mozgu
oraz dlugosci pobytu na oddziale rehabilitacyjnym. Sredni czas od udaru i $redni czas pobytu
na oddziale rehabilitacyjnym w grupie G2 byt istotnie dtuzszy niz w grupie G1.

Analiza porownawcza badanych parametrow w T1 wykazata istotne statystycznie
gorsze wyniki SAS (kontrola tutowia, funkcja podporowa kg, funkcja kg i reki) i TCT
w grupie G2 (pacjentow z afazjg). Natomiast w T2 obie grupy réznily si¢ istotnie tylko
w SAS (funkcja podporowa kg, funkcja kg i r¢ki). W obu grupach odnotowano istotng
statystycznie poprawe pomigdzy T1 a T2 w SAS (kontrola tutowia, funkcja podporowa kg,
funkcja kg i reki), Bl and BBS. Dodatkowo istotng statystycznie popraweg uzyskano w TCT
w grupie G2.

Jakosciowa analiza danych TUG wykazata, ze w badaniu T1 ponad 68% (n=37)
pacjentow z grupy G1 i 79% (n=49) pacjentow z grupy G2 nie wykonalo testu TUG ze
wzgledu na swoj stan funkcjonalny. W T2 w grupie G1 oraz w grupie G2 testu nie wykonato
juz tylko odpowiednio 24% i 35% pacjentow. Zmiana ta byta istotna statystycznie. Podobne
rezultaty wykazano w tescie TWT.

Analiza regresji liniowej wykazata istotny wptyw afazji na wyniki Bl w T1 i brak
istotnego wptywu na wyniki Bl w T2. Zgodnie z wytyczonym modelem w T1, pacjenci
z afazjg osiggali wyniki 0 15 punktéw nizsze niz pacjenci bez afazji.

Wieloczynnikowa  analiza  regresji ~ wykazata, ze  sposrod  czynnikow
socjodemograficznych to wiek, stan cywilny oraz wystepowanie afazji w najwickszym
stopniu miaty wptyw na wyniki Bl w T1. W momencie wypisu pacjenta z oddziatu (T2)

istotny wpltyw na wyniki Bl miaty nadal wiek i ple¢. Natomiast sposrod badanych
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parametréw oceniajacych stan funkcjonalny pacjentow po udarze moézgu to wynik BBS miat
w najwickszym stopniu wptyw na Bl w T1 i w T2 oraz wynik TCT w T2. Wynik BBS i TCT

wyjasniat az 78% wariancji w zakresie zmiennej zaleznej, czyli Bl w T2.

V 3. Wyniki trzeciej pracy z cyklu doktoratu pt.: Evaluation of the functional outcome

and mobility of patients after stroke depending on their cognitive state.

W pracy tej grupe badang stanowito 180 pacjentow po udarze moézgu, $redni wiek 69,03
(+12,3) lat, w tym 75 kobiet i 105 mezczyzn, w wigkszosci (89%) po udarze niedokrwiennym
moézgu i w 70% dotyczacy prawej potkuli mozgu.

Pacjentow podzielono na cztery grupy ze wzgledu na stan poznawczy (wyniki
MMSE):

- G1 — 48 pacjentow bez zaburzen poznawczych i otgpienia (MMSE= 30-27 punktow);

- G2 — 38 pacjentow z tagodnymi zaburzeniami poznawczymi (MCI) bez cech otepienia
(MMSE=26-24);

- G3 — 47 pacjentow z podejrzeniem otepienia lekkiego stopnia (MMSE= 23-19);

- G4 — A7 pacjentéw z podejrzeniem otepienia Sredniego stopnia (MMSE= 18-11).

U wszystkich pacjentow wykonano Bl, SAS, BBS, TCT i TUG w momencie przyjecia
na oddziat (T1) i w momencie wypisu z oddziatu (T2).

Analiza wynikow wykazata istotng statystycznie poprawg¢ pomigdzy T1 a T2 we
wszystkich badanych parametrach (SAS, BI, BBS, TCT) w grupie G2 i w grupie G3.
W pozostatych grupach (G1, G4) nie odnotowano istotnej roznicy jedynie w wynikach SAS-
kontrola gtowy.

Wykonana analiza porownawcza badanych parametrow w T1 wykazata statystycznie
istotne roznice jedynie w wynikach Bl pomig¢dzy grupa G1 a pozostatymi grupami. Natomiast
w T2 zaobserwowano istotne statystycznie réznice w wynikach Bl pomigdzy grupami G1
I G4. Pacjenci z otepieniem $redniego stopnia charakteryzowali si¢ istotnie gorszym stanem
funkcjonalnym niz pacjenci bez zaburzen poznawczych i otepienia.

Dodatkowo obliczono zmiang Bl w czasie. Byla to roznica wynikow Bl pomiedzy T2
i T1 (Bl w T2 — Bl w T1). W kazdej z badanych grup zaobserwowano istotng poprawe
wynikéw. Jednak najmniejsza zmiang zaobserwowano w grupie G4 (z podejrzeniem otgpienia
sredniego stopnia) Roéznice pomigdzy grupami byly istotne statystycznie, za wyjatkiem
poréwnania grup G3 i G4.

Przeprowadzono takze jakoSciowg analize danych TUG dzielgc pacjentow na dwie
podgrupy: bez ot¢pienia (MMSE > 24) i z podejrzeniem otgpienia (MMSE < 24). Wykazata
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ona istotng statystycznie poprawe zarowno W przypadku pacjentow bez otgpienia, jak
I pacjentow z otgpieniem. Znamienne wydaje si¢, ze % pacjentdow bez otepienia oraz 40%
pacjentow z otepieniem, ktorzy w T1 nie byli w stanie wykona¢ testu, w T2 wykonali go
samodzielnie bez pomocy urzadzen wspomagajacych chod. W T2 jedynie 7 z 86 pacjentow
bez otepienia i 19 z 94 pacjentow z ot¢pieniem nie byto w stanie wykona¢ testu TUG
podczas gdy w T1 brak mozliwoséci wykonania testu obserwowano u odpowiednio 58 i 62
pacjentow.

Natomiast analiza regresji wieloczynnikowej wykazata, ze wyniki MMSE i Bl w T1

oraz MMSE w T2 maja istotny wptyw na wyniki Bl przy wypisie pacjenta z oddziatu (T2).
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VI DYSKUSJA

Skuteczna rehabilitacja, czyli poprawa stanu funkcjonalnego pacjenta, to integralna
cze$¢ procesu zdrowienia 1 odzyskiwania przez niego samodzielno$ci. Istnieje wiele
czynnikow majacych zwigzek z efektywnoscig rehabilitacji i jej wynikami. W niniejszym
cyklu przedstawionych badan analizg objeto trzy, ktore sa znane lub ktére mozna zbadaé
W momencie przyjecia pacjenta na oddziat rehabilitacji oraz w chwili jego wypisu.
Otrzymane wyniki badan potwierdzity ich istotno$¢ oraz zwiazek z koncowymi wynikami
prowadzonej rehabilitacji.

W pierwszej pracy z cyklu dotyczacej stopnia akceptacji choroby, wykazano, ze badana
grupa pacjentow charakteryzowata si¢ srednim poziomem akceptacji choroby w momencie
przyjecia na oddzial, w przeciwienstwie do wynikéw Kowalskiej i wsp. z 2016 roku i 2019
roku, gdzie grupa pacjentow po udarze mozgu charakteryzowata si¢ niskim poziomem
akceptacji choroby (Kowalska i wsp., 2016; Kowalska i wsp., 2019a). Rozbiezne wyniKi
badan mogly by¢ zwigzane migdzy innymi z przebiegiem choroby oraz zréznicowanym
stanem funkcjonalnym badanych, ktory czgsto wiaze si¢ z utratg niezalezno$ci, a tym samym
z trudnosciami w zaakceptowaniu choroby i jej skutkow. Niestety nieliczne badania dotyczace
grupy pacjentéw po udarze mézgu utrudniajg poréwnanie otrzymanych wynikéw z wynikami
innych autorow.

Przedstawione niniejsze wyniki pokazaty, ze najnizsze warto$ci akceptacji choroby
w calej grupie badanej zaréwno przed jak i po rehabilitacji odnotowano u pacjentow po
udarze mozgu z wystepujacymi objawami depresji, w gorszym stanie funkcjonalnym oraz
U pacjentéw z wyksztatceniem podstawowym i zawodowym. Potwierdzity to réwniez wyniki
korelacji, ktore wykazaty istotny zwigzek poziomu akceptacji choroby z nastrojem pacjentow
po udarze mozgu oraz ich stanem funkcjonalnym. Wyzszy poziom akceptacji choroby wigzat
si¢ z lepszym stanem funkcjonalnym i emocjonalnym pacjentéw. Podobne zaleznosci
odnotowano w badaniach innych autorow (Kapela i wsp., 2017; Kobylanska i wsp., 2018;
Kowalska i wsp., 2019a).

Warto zauwazy¢, ze po 3 tygodniach systematycznej rehabilitacji uzyskano poprawe
stanu funkcjonalnego, emocjonalnego oraz poziomu akceptacji choroby u badanych
pacjentow po udarze mozgu. Niemniej jednak pacjenci charakteryzowali si¢, podobnie jak
w badaniu poczatkowym, srednim stopniem akceptacji choroby, a 20% grupy nadal miato
niski poziom akceptacji choroby.

Rowniez w grupie pacjentow z niskim poziomem akceptacji choroby w momencie
rozpoczecia rehabilitacji, stwierdzono istotng poprawe zaréwno Stanu funkcjonalnego jak

i emocjonalnego po 3 tygodniach usprawniania, jednakze wyniki koncowe wskazywaty nadal
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na wystepowanie objawow depresji i niskie wartosci $redniego poziomu akceptacji wtasnej
choroby.

Zatem to ta grupa pacjentow po udarze mézgu powinna by¢ objeta obserwacja i dziataniami
prewencyjnymi, ktore pomogg im w adaptacji do skutkéw zwigzanych z choroba, tak aby
utatwi¢ im zdobywanie samodzielnosci | niezaleznosci w trakcie procesu rehabilitacji.
Warunkuje to wieksza skutecznos¢ prowadzonej na oddziatach rehabilitacji a takze szybsze
przystosowanie si¢ do fizycznych i psycho-spotecznych —konsekwencji choroby
I niepetnosprawnosci (Chiu i wsp., 2013).

Whyniki drugiego artykutu z cyklu wykazaty, podobnie jak wyniki Gialanella i wsp.
oraz Xu i wsp., ze grupa pacjentéw z afazja w momencie przyjecia na oddziat miata gorsze
wyniki dotyczace rownowagi (BBS), kontroli tutowia (TCT) oraz gorsze wyniki w skali SAS
w porownaniu do pacjentow bez afazji (Gianella i wsp., 2011; Xiu i wsp., 2021). Pomimo
tych gorszych wynikéw ich zdolnos¢ do wykonywania podstawowych czynnosci dnia
codziennego (mierzonych BI) byta w badaniu poczatkowym poréwnywalna i nie ré6znicowata
obu badanych grup, w przeciwienstwie do badan innych autorow (Hilari i wsp. 2011;
Fredriksson i wsp., 2018; Seo i wsp., 2020). W badaniu koncowym istotne réznice pomigdzy
grupami dotyczyty juz tylko wynikow SAS.

Natomiast wyniki badan poczatkowych i koncowych pokazaty, ze obie badane grupy
uzyskaty istotng poprawe niemal we wszystkich badanych parametrach. Poprawa stanu
funkcjonalnego, kontroli tutowia, mobilnosci, zdolnosci chodzenia i rownowagi a przede
wszystkim lepsza mozliwo$¢ wykonywania podstawowych czynnosci dnia codziennego
swiadczy 0 skutecznosci rehabilitacji, takze w przypadku pacjentow po udarze z afazjg. Jest
to zgodne z wigkszoscig opublikowanych badan (Hilari i wsp., 2011; Hsu i wsp., 2019; Kim
i wsp., 2016; Seo i wsp., 2020; Tung i wsp., 2021; Wang i wsp., 2020). Wystepowanie afazji
bowiem, w niniejszych badaniach, bylo predyktorem stanu funkcjonalnego, ale tylko
W momencie przyjecia na oddzial. Takiej istotnej zaleznosci nie odnotowano w momencie
Wypisu pacjenta z oddziatu, co potwierdza doniesienia jednych autorow (Carod-Artal i wsp.,
2005; Wang i wsp., 2018) ale pozostaje w opozycji do innych badan (Garcia-Rudolph i wsp.,
2021; Gianella i wsp.,2011).

Sposrod  pozostatych badanych czynnikéw predykatorem poczatkowego Stanu
funkcjonalnego byt: wiek, stan cywilny i rownowaga. W przypadku stanu funkcjonalnego
badanych w momencie wypisu z oddziatu, istothym predykatorem okazaty sie: wiek i ptec.
Wyniki te nie sa zaskakujace. Badacze czgsto podkreslaja, ze miodszy wiek i pte¢ meska
wigze sie z lepszymi wynikami rehabilitacji (Harvey i wsp., 2025; Scrutinio i wsp., 2015;
Wang i wsp., 2020). Réwniez lepszy stan funkcjonalny w momencie przyjecia na oddziat

18



odnotowano u oséb samotnych, podobnie jak w badanich Szczepanskiej-Gieracha i wsp.
(Szczepanska-Gierach 1 wsp., 2017). Jednak najsilniejszymi predyktorami stanu
funkcjonalnego pacjentéw po udarze moézgu byly rownowaga i1 kontrola tutowia, ktore
wyjasniaty az 78% wariancji w zakresie zmiennej zaleznej, jakg byt stan funkcjonalny
W momencie wypisu z oddziatu. Potwierdzajg to rowniez inni badacze (Harvey, 2015; Hsieh
I wsp., 2002; Wang i wsp., 2018).

Odnotowana znaczna poprawa badanych parametrow w obu grupach pacjentow
wykazala, ze majg oni réwne Szanse na poprawe Stanu funkcjonalnego i powrdt do
samodzielnosci. Dlatego tez nie mozna z gory zaktada¢ mniejszej skutecznosci w grupie
pacjentow z afazja. Dotychczasowe wyniki badan sg jednak rozbiezne. Wigkszo$¢ autorow
podkresla, ze afazja jest silnym predykatorem koncowych wynikéw (Garcia-Rudolph i wsp.,
2021; Gialanella i wsp., 2011; Gialanella, 2011), czego nie potwierdzity w petni niniejsze
badania. Zapewne tak rozne wyniki zwigzane sg z matg liczbg badanych pacjentéw po udarze
mozgu z afazja, réznicami w metodologii badan oraz kryteriami wiaczenia do badan (np.
typem afazji u badanych). Nie jest to jednak przeszkoda do prowadzenia skutecznej
rehabilitacji i powod do wykluczania tych pacjentow z prowadzonych badan.

W kolejnym artykule z cyklu, dotyczacym stanu funkcjonalnego badanych pacjentow
po udarze moézgu, w zaleznosci od ich stanu poznawczego w momencie przyjecia do
oddziatu, wykazala, ze w momencie wypisu z oddzialu to pacjenci z podejrzeniem
sredniozaawansowanego  otgpienia  charakteryzowali si¢ istotnie gorszym stanem
funkcjonalnym w poréwnaniu do pacjentow sprawnych poznawczo. Rowniez W tej grupie
pacjentow poprawa stanu funkcjonalnego w czasie (r6znica pomiedzy Bl in T2 a Bl in T1)
byta najmniejsza. Wyniki te sa zbiezne z doniesieniami innych autoréw (Heldner i wsp.,
2022; Lee i wsp., 2021; Oros i wsp., 2016; Sawyer i wsp., 2021; Yaghi i wsp., 2016). Niestety
pacjenci z otgpieniem czerpiag mniejsze korzysci z prowadzonej standardowo rehabilitacji, a
nieuwzglednianie stanu poznawczego przez personel medyczny utrudnia dodatkowo process
rehabilitacji i wptywa na koncowe wyniki pobytu pacjenta na oddziale (Kowalska i wsp.,
2019b).

Niemniej jednak otrzymane wyniki wykazaty, ze rowniez pacjenci z Cl i otgpieniem,
moga odnosi¢ sukcesy. Porownujagc badania poczatkowe z badaniami koncowymi
odnotowano istotng poprawg we wszystkich badanych parametrach, réwniez w grupie
pacjentdw z otepieniem $rednio zaawansowanym. W wielu przypadkach wymaga to jednak
dhuzszego czasu i niestety nie gwarantuje powrotu do pelnej sprawnosci funkcjonalnej
(Kowalska i wsp., 2019b). Warto nadmienié, ze to ta grupa pacjentow (z podejrzeniem

sredniozaawansowanego otepienia) pozostawala najkrocej w oddziale rehabilitacyjnym.
19



Niestety grupa pacjentow z takimi deficytami poznawczymi czesciej po okresie wczesnej
rehabilitacji jest przenoszona do osrodkow opieki dtugoterminowej, CO potwierdzaja badania
Sibolta i wsp. i Mizrahi i wsp. (Mizrahi i wsp., 2016; Sibolt i wsp., 2021).

Wykonana analiza regresji potwierdzita istotny zwigzek Sstanu poznawczego i stanu
funkcjonalnego pacjentéw po udarze mézgu. Stan poznawczy i stan funkcjonalny pacjentéw
przy przyjeciu na oddzial, a takze stan poznawczy pacjentéw W momencie wypisu z oddziatu
wyjasniaty w 43% stan funkcjonalny pacjenta przy wypisie. Potwierdza to, ze funkcje
poznawcze i stan funkcjonalny pacjentoéw po udarze mézgu (przy przyjeciu na oddziat) sg
predyktorami stanu funkcjonalnego przy wypisie. Zakladajagc, ze efektem skutecznej
rehabilitacji jest poprawa stanu funkcjonalnego pacjentow po udarze moézgu, mozna
stwierdzi¢, ze stan ich funkcji poznawczych determinuje skutecznosé rehabilitacji.

VI 1. Ograniczenia badania

Przedstawione w trzech artykutach z cyklu badania maja pewne ograniczenia.

Badania przedstawione w artykule pierwszym z cyklu, szczegdlnie dotyczace stanu
emocjonalnego, miaty charakter przesiewowy, a wyniki badan nie byly réwnoznaczne
z postawieniem diagnozy. Badania wykonano w jednym oddziale rehabilitacyjnym
i dotyczyly zawezonej grupy pacjentow: sprawnych poznawczo lub z tagodnymi
zaburzeniami poznawczymi, dlatego tez przedstawionych wynikow nie nalezy uogoélniac.
Niemniej jednak otrzymane wyniki badan zachecajg do ich kontynuacji na wigkszej liczbie
badanych o0s6b po udarze moézgu z wydluzeniem czasu obserwacji, szczegolnie, ze stan
funkcjonalny pacjentéw po udarze moézgu w miare uptywu czasu stabilizuje si¢ i nie zawsze
efekty rehabilitacji sa az tak spektakularne. Moze to mie¢ wptyw na ocen¢ i akceptacje
choroby przez pacjenta.

W artykule drugim réowniez przedstawiono badania jednoosrodkowe. Grupe badang
stanowili gtownie pacjenci z afazja Broki, bez probleméw 2z rozumieniem mowy
I wykonywaniem polecen. Nie uwzgledniono innych typow afazji i nasilenia afazji. W celu
wzmocnienia wnioskowania i potwierdzenia otrzymanych rezultatow poréwnujacych
pacjentow z afazja i bez afazji oraz wylonienia czynnikow zwigzanych z wynikami
rehabilitacji, nalezatoby takze zwickszy¢ liczebnos¢ grup badanych.

Natomist w artykule trzecim, ktory przedstawia takze wyniki badania
jednoosrodkowego, dokonano podziatu na grupy na podstawie testu przesiewowego, a nie
postawionej diagnozy. Nie znano stanu poznawczego pacjentow z okresu przed udarowego.
Pomimo tego, ze jednym z kryteriow wykluczajacych z badan byto wystepowanie otepienia
przedudarowego (pre-stroke dementia), to nie mozna wykluczyé, ze takie objawy juz

wystepowaty wczesniej lecz nie byty zdiagnozowane.
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Planujac przyszte badania w grupie pacjentow po udarze moézgu nalezatoby
uwzgledni¢ wystepowanie np. spastycznosci i/lub zespolu zaniedbywania potowiczego,
a kryteria wlaczajace zawezi¢ tak aby grupa badana byla mozliwie jak najbardziej
jednorodna.

Niestety nie da si¢ uwzgledni¢ wszystkich czynnikéw wptywajacych na stan funkcjonalny
badanych, dlatego w niniejszym cyklu badan przeanalizowano tylko te parametry, ktore sa
standardowo badane przy przyjeciu pacjenta na oddzial rehabilitacji poudarowej oraz
w momencie wypisu do domu. W wigkszosci przypadkéw dobor ich pokrywal sie
z badaniami innych autorow.

VI 2. Wartos¢ aplikacyjna badan

Analiza pismiennictwa wykazata, ze istnieje niewiele publikacji i danych dotyczacych
zwigzku stanu funkcjonalnego i skutecznosci rehabilitacji ze stopniem akceptacji choroby,
wystepowaniem afazji i zaburzeniami poznawczymi, a w szegolnosci otgpieniem $rednio
zaawansowanym, W grupie pacjentow po udarze mozgu. W zwigzku z tym otrzymane
I opublikowane w czasopismach naukowych wyniki badan przyczyniajg si¢ do rozwoju
I poszerzenia wiedzy w obszarze nauk o Kkulturze fizycznej, w szczegolnosci w zakresie
rehabilitacji pacjentow po udarze mozgu.

Przedstawione wyniki maja rowniez wymiar praktyczny, poniewaz odzwierciedlaja
rzeczywisty obraz kliniczny pacjentow po pierwszym udarze moézgu przyjmowanych do
oddziatow rehabilitacji poudarowej. Wskazuja na istnienie takiej grupy pacjentow po udarze
mozgu (z niskim poziomem akceptacji choroby, z wystepujaca afazja, z otgpieniem $rednio
zaawansowanym), ktoéra moze by¢ obarczona gorszymi wynikami i gorsza skutecznos$cig
prowadzonej rehabilitacji. Zatem powyzsze publikacje sa takze uzupelnieniem wiedzy
pracownikow oddziatow rehabilitacyjnych (w tym fizjoterapeutow, psychologow, logopedow,
terapeutow zajeciowych), na co dzien pracujacych z pacjentami po udarze mozgu,
wchodzacych w sktad interdyscyplinarnych zespotoéw terapeutycznych. Wyniki sktaniajg do
stosowania prostych testow przesiewowych oceniajacych stan funkcji poznawczych i poziom
akceptacji choroby, szczegolnie przez fizjoterapeutow, w celu wprowadzenia jak najszybszej
optymalizacji dziatan terapeutycznych. Dotyczy to zmiany schematéw postepowania,
koniecznosci modyfikacji prowadzonego usprawniania i komunikacji z pacjentem,
wyznaczenia realistycznych celow oraz wsparcia w adaptacji do psychofizycznych skutkow
udaru mozgu.

Takie kompleksowe podejicie, uwzgledniajace Systematycznie monitorowany stan
funkcjonalny, jak réwniez stan poznawczo-emocjonalny, moze przetozy¢ sie na wyniki

i skutecznos¢ prowadzonej rehabilitacji pacjentoéw po udarze mézgu.
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VII WNIOSKI

1. Wyniki badan wykazaly istotny zwigzek pomigdzy poziomem akceptacji choroby
W momencie przyjecia na oddzial rehabilitacji a stanem funkcjonalnym
i emocjonalnym pacjentow po udarze mézgu. Wyzszy poziom akceptacji choroby
wigzat si¢ z lepszym stanem funkcjonalnym i lepszym nastrojem badanych.

2. Niski poziom akceptacji choroby zaobserwowano u pacjentéw w gorszym stanie
funkcjonalnym, z zaburzeniami nastroju oraz z wyksztalceniem podstawowym
i zawodowym.

3. Badana grupa pacjentow po udarze z afazja miata istotnie mniejsza zdolnosc¢
przyjmowania i utrzymania pozycji siedzacej oraz gorsza zdolnos¢ kontroli tutowia
(wyniki SAS i TCT) w momencie przyjecia na oddziat rehabilitacyjny w poréwnaniu
z pacjentami bez afazji.

4. W grupie pacjentoéw po udarze mozgu afazja byta czynnikiem predykcyjnym stanu
funkcjonalnego, ale tylko w momencie przyjecia do oddziatu rehabilitacyjnego.
Natomiast sposrod pozostatych uwzglednionych czynnikéw to wiek, pteé,
a W szczegodlnosci rownowaga i kontrola tutowia byty predyktorami lepszego stanu
funkcjonalnego przy wypisie pacjenta z oddziatu.

5. Najmniejszag poprawg stanu funkcjonalnego odnotowano u pacjentow po udarze
mozgu Z otepieniem $redniozaawansowanym.

Zaburzenia poznawcze wystepujace W momencie przyjecia na oddziat i w momencie
wypisu, a takze stan funkcjonalny w momencie przyjecia na oddziatl, byty czynnikami
determinujgcymi stan funkcjonalny pacjenta w momencie wypisu z oddziahu.

6. Wyniki badan sugeruja, ze Stopien akceptacji choroby, wystepowanie afazji oraz
wystepowanie zaburzen funkcji poznawczych i otepienia majg istotny zwiazek ze
stanem funkcjonalnym i wynikami rehabilitacji pacjentow po pierwszym udarze

mozgu.
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STRESZCZENIE
Tytul: Wybrane czynniki warunkujace skuteczno$é rehabilitacji pacjentéw po udarze
mozgu

Stowa kluczowe: udar mozgu, stopien akceptacji choroby, afazja, zaburzenia poznawcze,
otepienie, wyniki rehabilitacji

Wstep. Skuteczna rehabilitacja, czyli poprawa stanu funkcjonalnego pacjentow po udarze
mozgu, to integralna czgs¢ procesu zdrowienia i odzyskiwania przez nich samodzielnosci.
Istnieje wiele czynnikow majacych zwigzek z efektywnoscig rehabilitacji i jej wynikami.
Celem przedstwionych publikacji naukowych byta analiza wybranych czynnikéw, takich jak:
stopien akceptacji choroby, wystepowanie afazji oraz wystepowanie zaburzen funkcji
poznawczych i otgpienia, mogacych mie¢ zwigzek ze stanem funkcjonalnym i skutecznoscia
rehabilitacji pacjentow po udarze mozgu.

Material i metody. Grupg badang w sumie stanowito 360 pacjentow po pierwszym udarze
moézgu, spetniajacych okreslone kryteria wiaczenia | wylaczenia w zaleznosci od projektu
badawczego i celu badania. W badaniach dotyczacych stopnia akceptacji choroby (pierwszy
artykul z cyklu) wzigto udzial 64 pacjentow, sredni wiek 68,5 (+8,7) lat. W badaniach
dotyczacych afazji wzig¢to udziat 116 pacjentow, sredni wiek 68,3 (+11,3) lat, w tym 54
pacjentow bez afazji (G1) i 62 pacjentow z afazjg. Natomiast w badaniach dotyczacych
zaburzen funkcji poznawczych wzieto udziat 180 pacjentéw po udarze mozgu, sredni wiek
69,03 (+12,3) lat, w tym 48 pacjentéw (G1) bez zaburzen poznawczych i bez otepienia; 38
pacjentow (G2) z tagodnymi zaburzeniami poznawczymi; 47 pacjentow (G3) z podejrzeniem
otepienia lekkiego stopnia i 47 pacjentow (G4) z podejrzeniem otepienia $redniego stopnia.
W badaniach zastosowano nast¢pujace narzedzia badawcze: MMSE, AIS, GDS, RMI oraz Bl,
SAS, BBS, TCT, TUG i TWT(5m). Badania przeprowadzono w momencie przyjecia na
oddziat (T1) i po 3 tygodniach rehabilitacji (T2)-artykut pierwszy oraz w momencie przyjecia
na oddziat (T1) i w momencie wypisu z oddziatu (T2)-artykut drugi i trzeci.

Wyniki. Badana grupa (n=64) charakteryzowata si¢ srednim poziomem akceptacji choroby
zarbwno W T1 jak i w T2. Niski poziom akceptacji choroby zaobserwowano u pacjentow po
udarze moézgu, w gorszym stanie funkcjonalnym, z zaburzeniami nastroju oraz
z wyksztalceniem podstawowym i zawodowym. Analiza korelacji wykazata istotny
statystycznie dodatni zwigzek pomigdzy AIS a Bl i RMI oraz istotny ujemny zwigzek
pomiedzy AIS a GDS.

W grupie pacjentéw po udarze z afazja stwierdzono istotnie gorsze wyniki w skali SAS i TCT
w T2 w porownaniu z pacjentami bez afazji. W obu grupach uzyskano istotng poprawe
wszystkich badanych parametréw (SAS, TCT, Bl, BBS, TUG i TWT). Afazja byla
predyktorem stanu funkcjonalnego w T2 w grupie pacjentoéw po udarze mozgu, ale tylko
W momencie przyjecia na oddziat.

W artykule trzecim wykazano istotng statystycznie poprawe badanych parametrow niemal we
wszystkich grupach. Nie zaobserwowano istotnej roznicy jedynie w grupach Gl i G4
w obrebie glowy SAS. Stwierdzono statystycznie istotne réznice w wynikach Bl w T2
pomiedzy grupami G1 i G4. Najnizszg zmian¢ Bl zaobserwowano w grupie G4. Analiza
regresji wykazata, ze¢ MMSE i Bl w T1 oraz wynik MMSE w T2 wyjasniajg stan
funkcjonalny w T2.

Whioski. Wyniki sugeruja, ze poziom akceptacji choroby, wystepowanie afazji i zaburzen
poznawczych oraz otepienia mogg by¢ istotnymi czynnikami zwigzanymi z wynikami
rehabilitacji pacjentoéw po pierwszym udarze mézgu; jednak konieczne sg dalsze badania.
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ABSTRACT

Title: Selected factors determining the effectiveness of rehabilitation among patients
after stroke

Key words: stroke, degree of acceptance illness, aphasia, cognitive impairment, demenia,
rehabilitation outcome

Introduction. Effective rehabilitation, i.e. improving the functional status of patients after
stroke, is an integral part of the process of recovery and regaining their independence. There
are many factors related to the effectiveness of rehabilitation and its results. The aim of the
presented scientific publications was to analyze selected factors, such as: the degree of
acceptance illness, the occurrence of aphasia and the occurrence of cognitive disorders and
dementia that may be related to the functional status and effectiveness of rehabilitation among
patients after stroke.

Material and Methods. The study group included a total of 360 patients after first stroke,
meeting specific inclusion and exclusion criteria depending on the research design and aim of
the study.

The study about degree of acceptance illness (the first article in the series) included 64
patients after stroke, mean age 68.5 (+£8.7) years. The aphasia study (the second article in the
series) involved 116 patients, mean age 68.3 (+11.3) years, including 54 patients without
aphasia (G1) and 62 patients with aphasia (G2). The study (the third article in the series) of
cognitive impairment (CI) involved 180 patients after stroke, mean age 69.03 (£12.3) years,
including 48 patients (G1) without CI and without dementia; 38 patients (G2) with mild
cognitive impairment; 47 patients (G3) with suspected mild dementia and 47 patients (G4)
with suspected moderate dementia. The following research tools were used in the research:
MMSE, AIS, GDS, RMI and BI, SAS, BBS, TCT, TUG and TWT(5m). The tests were carried
out at the time of admission to the ward (T1) and after 3 weeks of rehabilitation (T2) - first
article, and at the time of admission to the ward (T1) and at the time of discharge (T2) -
second and third articles.

Results. The study group (n=64) had an average level of acceptance of illness and disability
In T1 and In T2. Low level of illness acceptance were observed in stroke patients with
a poorer functional condition, with mood disorders, with primary and vocational education.
Correlation analysis showed a statistically significant positive relationship between AIS and
Bl and RMI and a significant negative relationship between AIS and GDS.

The group of post-stroke patients with aphasia had a significantly worse SAS and TCT scores
at T2, compared to patients without aphasia. Both groups achieved significant improvement in
all studied parameters (SAS, TCT, BI, BBS, TUG and TWT). Aphasia was a predictor of
functional status in the stroke patients group, but only at the time of admission to the ward.

In athird article, a statistically significant improvement was demonstrated in all parameters in
almost all groups. No significant difference was observed only in groups G1 and G4 in SAS
head. Statistically significant differences in Bl results in T2 between groups G1 and G4 were
noted. The lowest change in Bl was observed in the G4. Regression analysis showed that
MMSE and Bl at T1 and MMSE score at T2 explained the functional status at T2.

Conclusions. The results suggest that the level of illness acceptance, occurence of aphasia
and cognitive impairment and dementia may be an important factors associated with the
rehabilitation outcome among patients after first stroke; however, further studies are
necessary.
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Introduction

Studies conducted to date have confirmed that the level of self-acceptance of illness
and disability is an important factor in the rehabilitation and recovery of patients of
different ages and illnesses.'™ According to Painter, self-acceptance of the illness
may be the element that activates the patient. Moreover, improvement in functional
status and sustained physical activity are conducive to better illness acceptance.”™

Therefore, this factor may influence the effectiveness of rehabilitation, which,

gz;mr::egf ‘;hjyz?:;’eﬁ;“'s"a according to the holistic model, should care for the patient not only physically

University School of Physical Education, but also mentally. This is extremely important. especially for people suffering from
Paderewskiego 35 Street, Wroctaw 51-

612, Poland illnesses involving a disability and loss of independence. Unfortunately, the studies
E‘xt‘?ey' 334477'33%_2821 carried out so far indicate that the older the patient and the poorer their functional
Email joanna kowalska@awf.wroc.pl condition, the lower the degree of acceptance.'™'' This applies to residents of
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nursing homes, among others."”'" The lowest degree of
illness acceptance has been observed in stroke patients.'*
This is also indicated by other studies, although only a few
have focussed on this particular group of patients.'>™""
The clinical symptoms, complications and consequences
of the underlying disease lead to a partial or total reduc-
tion in the patient’s fitness and independence. The major-
ity of patients who have suffered a stroke experience
difficulty in adapting to their surrounding social environ-
ment, living conditions, everyday life and, above all, dif-
ficulty in accepting the sudden onset of their new
disability."*

The relationship between functional status and the
level of illness acceptance is multidirectional, as proposed
in previous studies, and acceptance plays an important role
in the process of early and comprehensive rehabilitation of
stroke patients. The ability to function independently facil-
itates the acceptance of the consequences of stroke, while
the acceptance of one’s own illness and disability at
a given time forms the basis for adopting a proactive
attitude during the rehabilitation process.'® Therefore,
the aim of this study was to analyse the level of illness and
disability acceptance in stroke patients undergoing regular
rehabilitation at two time points, before rehabilitation (T1)
and after 3 weeks (T2), using the data and factors that
were already known at the time of admission to the post-
stroke rehabilitation ward, ie, sociodemographic, clinical
(eg, effected hemisphere, type of stroke, and time since
stroke), as well as functional and emotional status of the
patients. Taking into account the above factors, the follow-
ing research questions were put forward: What is the
functional and emotional state of patients following
a stroke, characterized by a lower and higher level of
illness acceptance before and after the 3-week rehabilita-
tion period? What clinical, sociodemographic. functional
and emotional factors are associated with the degree of
illness acceptance in patients who have suffered a first
stroke?

Sample and Methods
Studied Group

This conducted at the
Neurological Rehabilitation Unit of the Department of
Rehabilitation of the University Hospital in Zielona
Gora, Poland, with the consent of the head of the depart-
ment and under the ethical and legal supervision of the
Department of Physiotherapy of the University School of

observational study was

Physical Education (6/11/2006). This study was conducted
in accordance with the Declaration of Helsinki.

The study group consisted of patients who were succes-
sively admitted to the rehabilitation ward in the period from
July 2017 to February 2018, who satisfied the following
criteria for inclusion: written informed consent to partici-
pate in the study, first stroke incident, patients admitted up
to 2 weeks following a discharge from the hospital, satis-
factory cognitive function (no dementia, Mini Mental State
Examination, MMSE >23). Exclusion criteria were also
established: occurrence of aphasia, refusal to participate at
any stage of the study, and the presence of serious mental
disorders (eg. consciousness disorders or mental disorders)
in the medical records or at the time of the study.

The data used for statistical analysis were only from
subjects who after meeting the inclusion criteria, were
regularly involved in rehabilitation for a period of 3
weeks (Figure 1).

Finally, the analysed data covered 64 patients aged
50-87 years, with a mean age of 68.5 (+8.7) years, of
whom 29 were women and 35 were men. The majority of
patients in the studied group had suffered ischaemic stroke
(80%). Detailed patient characteristics are presented in
Table 1.

Measurement Tools

Patients who were included in the study were assessed
using the following measurement scales: Acceptance of
Illness Scale (AIS), Geriatric Depression Scale (GDS),
Rivermead Mobility Index (RMI), and Barthel Index
(BI). Additionally, a patient’s medical file was completed,
containing sociodemographic and clinical data, collected
on the basis of an interview and their previous medical
records.

The AIS examines the degree of acceptance of illness
and disability. It consists of eight statements that describe
the difficulties and limitations that are subjectively experi-
enced by the patient due to their illness. The scale of
disease acceptance ranges from 8 to 40 points. The higher
the final score (after adding up the points), the better the
patient’s acceptance of their own illness. The following
interpretation of the results was adopted: 8—19 low, 20-30
average and 3140 high level of illness acceptance.'® The
Cronbach’s reliability index was determined to be 0.85 for
studies that use the Polish version.'’

The GDS-15 is a screening tool to assess the preva-
lence of depressive symptoms in older people. It is also
recommended for the examination of people who have

2064

Dove

Clinical Interventions in Aging 2020:15

33



Clinical Interventions in Aging downloaded from https://www.dovepress.com/ by 188.146.160.25 on 02-Nov-2020
For personal use only.

Dove

Guzek and Kowalska

Patients after first stroke, consecutively

admitted for rehabilitation ward in the period

2017-2018
(n=107)
T1
Patients excluded from the study (n=37):
P - results of MMSE test below 23 points (MMSE<23; n=20)
- aphasia (n=17).
Patients excluded from the statistical analysis (n=6):
- staying in rehabilitation ward shorter than 3 weeks (n=5),
- refusal of consent to participate in the study (n=1).
T2
\ 4

Patients completed study in total N=64

Figure | Recruitment process for the study group.

suffered a stroke.'® The patient responds to questions
regarding the past 2 weeks of their life with “yes” or
“no” answers. A score between 0 and 5 points indicates
no depression, while a score of 6 points or higher indicates
depression of increasing severity. The Cronbach’s reliabil-
ity coefficient of the GDS is 0.94. and the sensitivity and
specificity are 84% and 95%, respectively.'’

The Rivermead Mobility Index (RMT) is used to assess
mobility and locomotion. The respondent performs 13
tasks (from very simple ones, such as sitting down without
the use of support, to more complex ones, such as jumping
on a paretic limb, repeated five times). For each correctly
performed task, the patient receives 1 point, with
a possible total score of 13 points. The higher the score,
the better the functional status of the patient.””

The Barthel Index (BI) assesses the patient’s perfor-
mance of 10 basic everyday activities. The maximum
a patient can obtain is 100 points. Scores from 0 to 21
indicate a severe condition, 21-85 a medium-heavy con-
dition, and between 86 and 100 the patient’s condition is
described as mild. The psychometric propertics of the Bl
scale are considered very good.”’

The above tests were performed at two measurement
points: T1, the initial assessment prior to the commencement
of rehabilitation, on the first day of patient admission to the
ward; T2, the final assessment after 3 weeks of regular reha-
bilitation. The rehabilitation programme was carried out in
accordance with doctor’s instructions with a specified fre-
quency and duration, performed from Monday to Friday for
about 150 minutes per day and 90 minutes on Saturday. This
programme was dependent on the functional status of the
patient and included individual exercises  with
a physiotherapist (120 minutes) and activities with the aim of
learning and improving gait (30 minutes, eg, walking on a flat
and uneven surface, walking on a special learning track and
learning to walk up and down stairs).

Prior to admission to the rehabilitation ward, all
patients were subjected to early poststroke rehabilitation
at the hospital ward.

Data Analysis

Descriptive statistics were generated, including the mean,
standard deviation, minimum and maximum values, numbers
and percentages. The Kolmogorov—Smirnov test was used to
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Table | Characteristics of Patients (n = 64)

Baseline Characteristics n (%)
Gender

Female 29 (45)

Male 35 (55)
Age

Mean (SD) 68.5 (8.7)

Range 50-87
BMI

Mean (SD) 267 (42)

Range 16.8-42.9
Place of residence

Town 42 (66)

Village 22 (34)
Type of stroke

Ischemic 51 (80)

Haemorrhagic 13 (20)
Lesion location

Left hemispheric stroke 20 (31)

Right hemispheric stroke 44 (69)
Number of comorbidities

Mean (SD) 2.0 (1.6)

Range 0-7
Admitted from

Home 17 (27)

Hospital 47 (73)
Time elapsed since stroke (weeks):

Mean (SD) 3.6 (1.5)

Range 2-8
Education

Primary and vocational 32 (50)

Secondary and higher 32 (50)
Economic situation

Pension, retired 49 (76)

Employed 15 (24)
Marital status

Married 38 (59)

Single (widow(er), unmarried) 26 (41)

check for normal distribution of the data. Following confir-
mation of a normal distribution, the following parametric
tests were performed: Student’s r-test to compare two depen-
dent groups and Student’s #-test to compare two independent
groups. In the case of Student’s s-test, the Bonferroni correc-
tion was applied. For comparison of more than two groups,
one-way ANOVA was used. In the case of qualitative vari-
ables, a chi-square (y°) test was used. The Pearson’s

correlation analysis for selected pairs of variables was used.
Statistical tests were performed at a significance level of p <
0.05 and p<0.025 in the case of Student’s s~test results with
Bonferroni correction.

Results

The mean illness acceptance score in the initial assessment
(AIS1) was 23.6 (+8.7). On admission to the ward, more
than 34% (n = 22) of patients had a low level of illness
acceptance, 41% (n = 26) had an average level, and 25%
(n = 16) had a high level of acceptance of their illness.

The initial functional status of the respondents was
measured using the BI and RMI scales, with mean values
of 56.8 (£29.5) and 5.6 (£3.2), respectively, while the
mean GDS score was 5.4 (+3.9). Twenty-eight patients
(44%) had depressive symptoms (GDS >5).

The lowest level of illness acceptance at the com-
mencement of the study (AISI) and after 3 weeks of
rehabilitation (ATS2) was found in patients with mood
disorders and in those with primary and vocational educa-
tion. There were no statistically significant differences in
terms of gender, marital status, economic situation, place
of residence, type of stroke, lesion location and initial
functional status (Table 2).

A comparative analysis of two groups of stroke
patients with a low (ATS1 scores 8-19) and high (AISI
scores 31-40) levels of acceptance of illness at Tl
showed statistically significant differences for the fol-
lowing variables: RMII, RMI2, BI2. GDSI, GDS2,
AlIS2, and time elapsed since the stroke. Thus, the
group of patients with a low AIS1 score had a worse
functional status, symptoms of depression, longer time
elapsed since the stroke and a low level of illness accep-
tance after rehabilitation. With the application of
Bonferroni correction to the Student’s r-test, statistical
significance was observed in the following: RMI 2, GDS
1, GDS 2 and AIS 2 (Table 3). In this group of patients,
significantly more cases of depressive disorders were
reported than in the group with a high level of illness
acceptance before rehabilitation (14 vs 2; 32 test, p =
0.0016).

After 3 weeks of rehabilitation, statistically significant
improvements were achieved in whole study group in the
following: acceptance of illness (AIS), mood disorders
(GDS). functional status (BI), and mobility and locomo-
tion (RMI) (Table 4). The number of patients with depres-
sive symptoms decreased to 28% following 3 weeks of
rehabilitation. The number of stroke patients with a low
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Table | Characteristics of Patients (n = 64)

Baseline Characteristics n (%)
Gender

Female 29 (45)

Male 35 (55)
Age

Mean (SD) 68.5 (8.7)

Range 50-87
BMI

Mean (SD) 26.7 (4.2)

Range 16.8-42.9
Place of residence

Town 42 (66)

Village 22 (34)
Type of stroke

Ischemic 51 (80)

Haemorrhagic 13 (20)
Lesion location

Left hemispheric stroke 20 (31)

Right hemispheric stroke 44 (69)
Number of comorbidities

Mean (SD) 2.0 (1.6)

Range 0-7
Admitted from

Home 17 (27)

Hospital 47 (73)
Time elapsed since stroke (weeks):

Mean (SD) 3.6 (1.5)

Range 2-8
Education

Primary and vocational 32 (50)

Secondary and higher 32 (50)
Economic situation

Pension, retired 49 (76)

Employed 15 (24)
Marital status

Married 38 (59)

Single (widow(er), unmarried) 26 (41)

check for normal distribution of the data. Following confir-
mation of a normal distribution, the following parametric
tests were performed: Student’s #~test to compare two depen-
dent groups and Student’s 7-test to compare two independent
groups. In the case of Student’s -test, the Bonferroni correc-
tion was applied. For comparison of more than two groups,
one-way ANOVA was used. In the case of qualitative vari-
ables, a chi-square (x%) test was used. The Pearson’s

correlation analysis for selected pairs of variables was used.
Statistical tests were performed at a significance level of p <
0.05 and p<0.025 in the case of Student’s #~test results with
Bonferroni correction.

Results

The mean illness acceptance score in the initial assessment
(AIS1) was 23.6 (+8.7). On admission to the ward, more
than 34% (n = 22) of patients had a low level of illness
acceptance, 41% (n = 26) had an average level, and 25%
(n = 16) had a high level of acceptance of their illness.

The initial functional status of the respondents was
measured using the BI and RMI scales, with mean values
of 56.8 (£29.5) and 5.6 (+3.2), respectively, while the
mean GDS score was 5.4 (£3.9). Twenty-eight patients
(44%) had depressive symptoms (GDS >5).

The lowest level of illness acceptance at the com-
mencement of the study (AISI) and after 3 weeks of
rehabilitation (AIS2) was found in patients with mood
disorders and in those with primary and vocational educa-
tion. There were no statistically significant differences in
terms of gender, marital status, economic situation, place
of residence, type of stroke, lesion location and initial
functional status (Table 2).

A comparative analysis of two groups of stroke
patients with a low (AIS] scores 8-19) and high (AISI]
scores 31-40) levels of acceptance of illness at TI
showed statistically significant differences for the fol-
lowing variables: RMI1. RMI2, BI2, GDSI, GDS2,
AIS2, and time elapsed since the stroke. Thus, the
group of patients with a low AIS1 score had a worse
functional status, symptoms of depression, longer time
elapsed since the stroke and a low level of illness accep-
tance after rehabilitation. With the application of
Bonferroni correction to the Student’s r-test, statistical
significance was observed in the following: RMI 2, GDS
1, GDS 2 and AIS 2 (Table 3). In this group of patients,
significantly more cases of depressive disorders were
reported than in the group with a high level of illness
acceptance before rehabilitation (14 vs 2; 32 test, p =
0.0016).

After 3 weeks of rehabilitation, statistically significant
improvements were achieved in whole study group in the
following: acceptance of illness (AIS), mood disorders
(GDS). functional status (BI), and mobility and locomo-
tion (RMI) (Table 4). The number of patients with depres-
sive symptoms decreased to 28% following 3 weeks of
rehabilitation. The number of stroke patients with a low
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Table 3 Comparison of Selected Factors Between Patients with a Low or High Level of lliness Acceptance Before Rehabilitation

(Student’s t-Test for Independent Groups)

Variables AIS Results Before Rehabilitation (AIS1)

Low (8~19 Points) High (31-40 Points) Student’s t-Test

n Mean SD n Mean SD t 2]
RMI | 22 52 33 16 72 39 17 0.0505
RMI 2 22 69 29 16 9.2 29 =25 0.0091*
Bl | 22 54.5 316 16 65.6 288 =1l 0.1378
Bl 2 22 70.0 28.0 16 83.7 199 o 72 0.0511
Change in BI (Bl 2-Bl 1) 2 15.4 17.6 16 18.1 109 =05 0.2983
GDS | 22 79 43 16 22 1.8 49 <0.00001*
GDS 2 22 6.1 38 16 1.6 1.8 43 0.00005*
AlS 2 22 20.1 67 16 36.1 5.0 79 <0.00001*
Age 22 67.2 79 16 69.8 10.1 -09 0.1869
BMI 22 25.6 5.5 16 272 39 0.1 0.4612
Number of comorbidities 22 1.7 1.9 16 25 1.7 -1.4 0.0814
Time elapsed since stroke (weeks) 22 39 1.6 16 29 15 19 0.0309

Note: *p<0.025 statistical significance after Bonferroni correction.

Abbreviations: RMI|, Rivermead Mobility Index before rehabilitation; RMI2, Rivermead Mobility Index after 3 weeks; Bll, Barthel Index before rehabilitation; BI2, Barthel
Index after 3 weeks; GDS|, Geriatric Depression Scale before rehabilitation; GDS2, Geriatric Depression Scale after 3 weeks; AlS2, Acceptance of lliness Scale after 2
weeks.

Table 4 Mean Values for the Tested Parameters in the Initial and
Final Assessments in Whole Study Group (Student’s t-Test for

Table 5 Mean Values in the Initial and Final Assessments in
Group of Patients with Low Level of lliness Acceptance Before

Dependent Groups)

Rehabilitation (Student’s t-Test for Dependent Groups)

Initial Final Student’s t-Test Group of Patients After Stroke with Low Level of AIS
Assessment Assessment Before Rehabilitation (8-19 Points), n=22
Mean SD Mean sD t P Initial Data Final Data Student’s t-Test
As |26 |87 |29 |89 |39 |oooois a T
RMI | 5.6 32 8.0 27 10.7 | <0.00001* Mean SD Mean SD t p
Bl 56.8 29.5 75.6 244 10.1 | <0.00001* A 2 | =
GDs | 54 39 |36 34 | -58 | <000001* il S ol o I e B il S
RMI | 5.2 33 69 29 55 0.00002*
Note: *p<0.025 statistical significance after Bonferroni correction.
Abbreviations: RMI, Rivermead Mobility Index; Bl, Barthel Index; GDS, Geriatric B 43 34 e 80 5 0.00050’?‘
Depression Scale; AlS, Acceptance of lliness Scale. GDS | 7.9 43 6.l 38 -3l 0.00502*

patients than in the group with a high level of illness
acceptance before rehabilitation (9 vs 1; ¥ test, p =
0.00002). Patients with high and secondary education
had a higher level of illness acceptance than those with
primary and vocational education (y* test, p = 0.0219).

There were no statistically significant differences
between groups for the remaining variables (gender, age.
BMI, number of comorbidities, marital status, time since
stroke, type of stroke and lesion location) at both T1 and T2.

Correlation analyses showed a statistically significant
positive relationship of ATS with BI and RMI scores and
a significant negative relationship between AIS and GDS
scores (Table 7).

Note: *p<0.025 statistical significance after Bonferroni correction.
Abbreviations: RMI, Rivermead Mobility Index; Bl, Barthel Index; GDS, Geriatric
Depression Scale; AlS, Acceptance of lliness Scale.

Discussion

Among the many factors influencing the effectiveness of
rehabilitation are those of psychological nature, one of
which is the level of acceptance of one’s own illness.

In the present study, similar to research by Kobylaniska
et al and Kowalska et al, the study group was described as
having an average level of illness acceptance at the time of
admission to the ward.™” An average level of illness
acceptance was also observed by Kurpas et al in patients
with chronic diseases, in a study by Chrobak-Bien et al
that looked at patients with Lesniewski-Crohn’s disease,
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Table 6 Comparison of Selected Factors Between Patients with a Low or High Level of lliness Acceptance After 3 Weeks of
Rehabilitation (Student's t-Test for Independent Groups)

Variables AIS Results After 3 Weeks (AIS2)

Low (8~19 Points) High (31-40 Points) Student’s t-Test

n Mean SD n Mean SD t P
RMI | 13 54 36 24 76 29 20 0.0260
RMI 2 13 69 35 24 99 1.9 =33 0.0010%
Bl | 13 51.1 299 24 719 22.1 24 0.0108*
Bl 2 13 61.5 289 24 88.5 148 =37 0.0003*
Change in Bl (BI2-BII) 13 104 11.4 24 16.7 12.3 1.5 0.0690
GDS | 13 83 39 24 32 28 46 0.00002*
GDS 2 13 78 36 24 1.5 1.8 —6.9 <0.00001*
AlS | 13 16.4 6.7 24 3L 6.3 -6.6 <0.00001*
Age 13 71.2 9.9 24 67.7 9.4 L1 0.1466
BMI 13 274 33 24 274 37 1.1 0.1357
Number of comorbidities 13 24 20 24 2.1 1.6 0.5 0.3099
Time elapsed since stroke (weeks) 13 37 20 24 36 1.8 -0.2 0.4344

Note: *p<0.025 statistical significance after Bonferroni correction.

Abbreviations: RMI|, Rivermead Mobility Index before rehabilitation; RMI2, Rivermead Mobility Index after 3 weeks; Bl|, Barthel Index before rehabilitation; BI2, Barthel
Index after 3 weeks; GDSI. Geriatric Depression Scale before rehabilitation; GDS2, Geriatric Depression Scale after 3 weeks; AlSI, Acceptance of lllness Scale before

rehabiliation.

Table 7 Results of Pearson's Correlation Analysis for Selected
Pairs of Variables in the Study Group

R [
AISI & BII 0.19 0.1149
AlS| & BI2 0.26 0.0380
AISI & RMII 0.286 0.0219
AlIS| & RMI2 0.401 0.0010
AlS| & GDSI —0.656 <0.00001
AlSI & GDS2 —0.593 <0.00001
AlIS2 & BII 0.307 0.0136
AlS2 & BI2 0.425 0.0005
AlIS2 & RMII 0.339 0.0061
AlIS2 & RMI2 0451 0.0002
AlIS2 & GDSI —0.536 <0.00001
AlS2 & GDS2 —-0.687 <0.00001
AlS| & time elapsed since stroke (weeks) —0.133 0.2948
AlS2 & time elapsed since stroke (weeks) —0.09 04794
AlS| & number of comorbidities 0.142 0.2630
AIS2 & number of comorbidities —0.044 0.7299

Abbreviations: RMII, Rivermead Mobility Index before rehabilitation; RMI2,
Rivermead Mobility Index after 3 weeks: Bll. Barthel Index before rehabilitation;
BI2, Barthel Index after 3 weeks; GDSI, Geriatric Depression Scale before rehabi-
litation; GDS2, Geriatric Depression Scale after 3 weeks; AlISI, Acceptance of
lliness Scale before rehabilitation; AlS2, Acceptance of lliness Scale after 3 weeks.

and also in patients with colorectal cancer undergoing
chemotherapy in studies by Kapela et al.*' Different
research results were recorded by Kowalska et al in 2016
and 2019, in which stroke patients had a low level of
illness acceptance."'* Divergent results in this group

may be associated with the disease course and differences
in the functional status of patients, often associated with
a loss of independence, and thus, difficulties in accepting
the disease and its implications. However, the limited
number of studies focused on stroke patients makes it
difficult to compare our results to those of other authors.

The findings presented here reveal that the lowest
values of illness acceptance after a stroke in the whole
study group both before and after rehabilitation were
recorded in patients with depressive symptoms and in
those with primary and vocational education. This is also
confirmed by the correlation results, which indicate
a strong link between the level of illness acceptance and
the mood of stroke patients. as well as the comparative
analysis of groups of patients with low and high AIS
scores before and after the 3-week rehabilitation pro-
gramme. Based on these results, it can be seen that before
commencing rehabilitation, the group of stroke patients
with low AIS included those individuals in a poorer func-
tional and emotional condition and those who began reha-
bilitation a longer period of time after the onset of the
disease. This group also achieved significantly lower AIS
values after 3 weeks of rehabilitation compared to the
group of patients with higher initial AIS levels. Similar
relationships between AIS and functional status have been
reported in previous studies. The relationship between the
level of illness acceptance and mood is also evident, as
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Table 6 Comparison of Selected Factors Between Patients with a Low or High Level of lliness Acceptance After 3 Weeks of
Rehabilitation (Student’s t-Test for Independent Groups)

Variables AIS Results After 3 Weeks (AIS2)

Low (8~19 Points) High (31-40 Points) Student’s t-Test

n Mean SD n Mean SD t P
RMI | 13 54 36 24 76 29 20 0.0260
RMI 2 13 69 35 24 9.9 1.9 =33 0.0010%
Bl | 13 51.1 29.9 24 71.9 22.1 24 0.0108*
Bl 2 13 61.5 289 24 88.5 148 =37 0.0003*
Change in Bl (BI2-BIl) 13 104 1.4 24 16.7 123 1.5 0.0690
GDS | 13 83 39 24 32 28 46 0.00002*
GDS 2 13 78 3.6 24 1.5 1.8 —6.9 <0.00001*
AlS | 13 164 6.7 24 311 63 —6.6 <0.00001*
Age 13 71.2 99 24 67.7 94 L1 0.1466
BMI 13 274 33 24 274 37 1l 0.1357
Number of comorbidities 13 24 20 24 2.1 1.6 0.5 0.3099
Time elapsed since stroke (weeks) 13 37 20 24 36 1.8 -0.2 0.4344

Note: *p<0.025 statistical significance after Bonferroni correction.

Abbreviations: RMI|, Rivermead Mobility Index before rehabilitation; RMI2, Rivermead Mobility Index after 3 weeks; Bl Barthel Index before rehabilitation; BI2, Barthel
Index after 3 weeks; GDS|, Geriatric Depression Scale before rehabilitation; GDS2, Geriatric Depression Scale after 3 weeks; AlSI, Acceptance of lllness Scale before

rehabilitation.

Table 7 Results of Pearson's Correlation Analysis for Selected
Pairs of Variables in the Study Group

R P
AISI & BII 0.19 0.1149
AlS| & BI2 0.26 0.0380
AlISI & RMII 0.286 0.0219
AISI & RMI2 0.401 0.0010
AlS| & GDSI —0.656 <0.00001
AlS| & GDS2 —0.593 <0.00001
AIS2 & BII 0.307 0.0136
AlIS2 & BI2 0.425 0.0005
AlIS2 & RMII 0.339 0.0061
AlIS2 & RMI2 0.451 0.0002
AlIS2 & GDSI —0.536 <0.00001
AlS2 & GDS2 ~0.687 <0.00001
AlIS| & time elapsed since stroke (weeks) —0.133 0.2948
AlS2 & time elapsed since stroke (weeks) -0.09 0.4794
AlS| & number of comorbidities 0.142 0.2630
AlIS2 & number of comorbidities —0.044 0.7299

Abbreviations: RMII, Rivermead Mobility Index before rehabiliation; RMI2,
Rivermead Mobility Index after 3 weeks: Bll. Barthel Index before rehabilitation;
BI2, Barthel Index after 3 weeks; GDSI, Geriatric Depression Scale before rehabi-
litation; GDS2, Geriatric Depression Scale after 3 weeks; AlSI, Acceptance of
lliness Scale before rehabilitation; AlS2, Acceptance of lliness Scale after 3 weeks.

and also in patients with colorectal cancer undergoing
chemotherapy in studies by Kapela et al.”*~' Different
research results were recorded by Kowalska et al in 2016
and 2019, in which stroke patients had a low level of
illness acceptance."'* Divergent results in this group

may be associated with the disease course and differences
in the functional status of patients, often associated with
a loss of independence, and thus, difficulties in accepting
the disease and its implications. However, the limited
number of studies focused on stroke patients makes it
difficult to compare our results to those of other authors.

The findings presented here reveal that the lowest
values of illness acceptance after a stroke in the whole
study group both before and after rehabilitation were
recorded in patients with depressive symptoms and in
those with primary and vocational education. This is also
confirmed by the correlation results, which indicate
a strong link between the level of illness acceptance and
the mood of stroke patients. as well as the comparative
analysis of groups of patients with low and high AIS
scores before and after the 3-week rehabilitation pro-
gramme. Based on these results, it can be seen that before
commencing rehabilitation, the group of stroke patients
with low AIS included those individuals in a poorer func-
tional and emotional condition and those who began reha-
bilitation a longer period of time after the onset of the
disease. This group also achieved significantly lower AIS
values after 3 weeks of rehabilitation compared to the
group of patients with higher initial AIS levels. Similar
relationships between AIS and functional status have been
reported in previous studies. The relationship between the
level of illness acceptance and mood is also evident, as
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3. A significant relationship was observed between the
level of illness acceptance upon admission to the
post-stroke rehabilitation unit and the functional and
emotional status of stroke patients.

4. The level of illness acceptance may be an important
factor in the rchabilitation of stroke patients; how-
ever, further studies are necessary.
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Abstract: All researchers agree that aphasia is a serious consequence of a stroke, but they also report
contradictory data regarding the functional outcome. The aim of this study was, therefore, to assess
the functional outcomes of stroke patients with and without aphasia, who were undertaking a reg-
ular rehabilitation programme. Materials and Methods: The study group consisted of 116 post-
stroke patients, including 54 patients without aphasia (G1) and 62 patients with aphasia (G2). The
following tests were used before (T1) and after (T2) rehabilitation measurement points: Barthel In-
dex (BI), Sitting Assessment Scale (SAS), Berg Balance Scale (BBS), Trunk Control Test (TCT), Test
Up & Go (TUG) and the Timed Walk Test (TWT). Results: The group of post-stroke patients with
aphasia had a significantly longer time since a stroke on admission, a significantly longer length of
stay in the ward and significantly worse SAS and TCT scores at T2, compared to patients without
aphasia. Both groups achieved significant improvement in all studied parameters (SAS, TCT, BI,
BBS, TUG and TWT). Aphasia was a predictor of functional status in the stroke patients group, but
only at the time of admission to the ward. Conclusions: Patients with and without aphasia have an
equal likelihood of improving their functional status and returning to independence. Aphasia
should not be an absolute factor that excludes stroke patients from research studies on their func-
tional status.

Keywords: stroke; aphasia; functional outcome; balance; trunk control; rehabilitation; effectiveness
of rehabilitation

1. Introduction

Despite the decreasing incidence of mortality, the socioeconomic burden of stroke
has increased and is likely to remain high [1]. The prevalence of people living with the
effects of stroke has increased because of the growing and ageing population. The increas-
ing number of stroke survivors creates a greater demand for rehabilitation services (2].
Rehabilitation is a necessary non-pharmacological treatment that is used after a stroke to
improve functional status and return to independence and so it is important to identify
and consider any factors that affect rehabilitation and examine existing factors in more
detail.

According to current studies, there are many factors that determine the effectiveness
of rehabilitation in stroke patients. These include age, type of stroke, presence of cognitive
impairments and post-stroke depression, acceptance of the disease, level of self-suffi-
ciency, functional status at admission to a rehabilitation ward, motor function and trunk
movements [3-9]. The presence of aphasia is also relevant [9-11].

Aphasia is a common neuropsychological deficit in patients who have had a stroke
[12]. It is a communication disability disorder caused by brain damage that affects verbal
communication and the production or understanding of speech, reading and writing.
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Aphasia is damage to the left cerebral hemisphere, is usually secondary to a stroke and
affects people differently depending on the injured brain area [12,13]. It occurs in 21-38%
of stroke patients [14-16].

According to some authors, aphasia can affect post-stroke functional recovery and
clinical outcome [17], and patients with post-stroke aphasia have worse upper extremity
motor dysfunction [18]. Others suggest that aphasia is an obstacle to rehabilitation and is
a predictor of motor, functional and social outcomes [12,19]. Some researchers argue that
the presence of aphasia has a small but clinically irrelevant effect on functional improve-
ment [20]. Stroke patients with aphasia are also more likely to have depression, memory
disorders and longer stays necessary for rehabilitation [12,21,22]. Aphasia may be a risk
factor in the development of post-stroke depression [23] and it can be a prognostic factor
for cognitive status [10].

Aphasia may negatively affect the rehabilitation process via several mechanisms; for
example: it can prevent a patient from understanding therapeutic instructions; if the pa-
tient cannot follow the rehabilitation therapist, they may begin to spontaneously exercise
the affected area; motor apraxia often accompanies aphasia and interferes with motor ac-
tivities, thus impairing functional recovery [12,21]. It is worth noting that the reported
findings regarding the functional status of stroke patients with aphasia also depend on
the type of aphasia present [12,19,24].

All researchers agree that aphasia is a serious consequence of stroke; however, they
report contradictory data regarding the functional status and recovery of patients with
and without aphasia after a stroke. The role of aphasia in predicting rehabilitation out-
comes after a stroke has not been clearly defined. This may be because stroke patients with
aphasia are routinely excluded from participation in some areas of stroke research [3,5,24].
Patients who are excluded because of communication difficulties, either due to aphasia or
language barriers, are an understudied subset of the stroke population [2,3,5].

The aim of this study was, therefore, to assess functional status and its improvement
in a group of post-stroke patients with and without aphasia, undergoing systematic reha-
bilitation and to identify factors affecting the functional status of post-stroke patients at
the time of admission and at discharge.

Understanding the role of aphasia in the rehabilitation process is important for care,
stay at the ward, treatment planning and improving the functional status of stroke pa-
tients. Stroke patients with aphasia are an important and large group of patients, signifi-
cant not only from the researcher’s point of view, but also that of the practicing therapist.

The results of the study may have utilitarian implications, leading to a change in
therapy regimens at physiotherapy centers treating people after stroke.

2. Materials and Methods
2.1. Studied Group

This study was conducted at the Neurological Rehabilitation Unit of the Department
of Rehabilitation at the University Hospital in Zielona Géra, Poland, with the consent of
the head of the department and under the ethical and legal supervision of the Bioethics
Committee of the University of Health and Sport Sciences in Wroclaw, Poland (reference
no. 16/2021). The study was conducted in accordance with the Helsinki Declaration.

The study group consisted of post-stroke patients who were consecutively admitted
to a rehabilitation ward in the period from January 2019 to February 2022 and who satis-
fied the following inclusion criteria: written informed consent to participate in the study,
first stroke incident, patients admitted from the hospital’s neurological unit, patients who
were able to understand speech and commands well (including patients with, e.g., expres-
sive aphasia, Broca’s aphasia), no severe dementia and left hemispheric stroke. Exclusion
criteria were also established to include: the occurrence of aphasia with speech compre-
hension problems, refusal to participate at any stage of the study and the presence of
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serious mental disorders (e.g., consciousness disorders or mental disorders) according to
the medical records, or at the time of the study.

The analysed data was sourced from 116 patients with a mean age of 68.3 (+11.3)
years; 50 women and 66 men. The majority of patients in the studied group had suffered
ischemic stroke (85%).

Respondents were divided into two groups according to the occurrence of aphasia
(based on the assessment of a speech therapist and available medical records):

G1: 54 patients without aphasia;
G2: 62 patients with aphasia.

Detailed patient characteristics are presented in Tables 1 and 2.

Table 1. Characteristics of patients in all study groups and in subgroups (x? test).

RRERe n Au% n Gl% n Gz% P
ke g pmemae,
motn | SOl B ELE 580 65

i SR roion O B2 3 115 2 B gy
Do e 5 838 055 91

G1—patients without aphasia; G2 —patients with aphasia

Table 2. Characteristics of patients in all study groups and in subgroups (the Mann-Whitney U
test).

Alln=116 Gl;n=54 G2; n=62 .
Median IQR Median IQR Median IQR  ’

Age (years) 69.00 1500 7100 1600 67.00 1600 02560 021
. (5;‘;;2)5““9 1500 9.00 1350 800 1500 11.00 0.0270* 032
Length of stay (days) 63.00 5800 46.00 51.00 7600 56.00 0.0159*  0.47

Parameters Cohen’s d

IQR—inter-quartile range; G1— patients without aphasia; G2— patients with aphasia * p <0.05.

2.2. Measurement Tools

Post-stroke patients were assessed using the following measurement scales: the
Barthel Index (BI), the Sitting Assessment Scale (SAS), the Berg Balance Scale (BBS), the
Trunk Control Test (TCT), the Test Up & Go (TUG) and the Timed Walk Test (TWT). So-
ciodemographic and clinical data were collected based on the interviews and previous
medical records.

The Bl is an activities of daily living (ADL) scale, which assesses the patient’s perfor-
mance in ten basic everyday activities, such as eating, moving about, dressing and using
the toilet. The maximum a patient can obtain is 100 points. Scores from 0-20 indicate a
severe condition, 21-85 a medium-heavy condition and between 86-100 the patient’s con-
dition is described as mild [25].

The SAS is a method of assessing sitting ability by analysing head, trunk and foot
control, as well as arm and hand function. The patient’s sitting balance is scored as: 4—
able to perform the above tests without any physical assistance; 3—able to maintain a
static position without difficulty, however requiring assistance, especially in righting from
the hemiplegic side; 2—able to maintain a static position but requiring assistance in all
righting tasks; and 1—unable to maintain a static position [26,27].
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The BBS consists of 14 tasks, which are used to evaluate a patient’s staticand dynamic
balance. These tasks include: sitting unsupported, standing unsupported, standing with
eyes closed, standing with feet together, standing on one foot, turning to look behind,
retrieving an object from the floor, tandem standing, reaching forward with an out-
stretched arm, sitting to standing, standing to sitting, transferring and turning 360° and
then stepping on a stool. A score from 0 to 4 is given for each task. The maximum score is
56 in total. The higher the total score, the better the balance [28,29].

The TCT assesses four aspects of trunk movement: rolling on a patient’s weak and
strong sides, sitting up from lying down and sitting in a balanced position on the edge of
the bed, with feet off the ground. Patients are given the following scores: 0—unable to
perform movement without assistance; 12—able to perform movement, but in an abnor-
mal way; and 25—able to complete movement normally. Maximum score equals 100 in
total [19,30].

The TUG test is used to assess functional ability and fall risk. The TUG test requires
patients to stand up from a chair, walk 3 m, turn around, walk back to the chair and sit
down. The timing of the test begins at the word “go”, and ends when the participant is
seated. The patient may use supporting equipment during the test [31,32].

The TWT (5 m) assesses the gait speed of patients over a distance of 5 m. They have
to walk 5 m as quickly as possible. It is a crucial prognostic factor for older adults, and it
is recommended for the assessment of longitudinal change in walking ability after a
stroke. A higher gait speed indicates better walking ability [7,33].

The above tests were performed at two measurement points: T1, on the first day of a
patient’s admission to the rehabilitation ward (initial assessment); T2, the final assess-
ment, on the last day of their stay on the ward.

Both groups of patients took part in regular rehabilitation. The rehabilitation pro-
gramme was carried out in accordance with a doctor’s instructions. It was performed to a
specified frequency and duration: from Monday to Friday for about 150 min per day and
90 min on a Saturday. This programme was dependent on the functional status of the
patient and included individual exercises with a physiotherapist (120 min) and activities
with the aim of learning and improving gait (30 min, e.g., walking on a flat and uneven
surface, walking on a special learning track and learning to walk up and down stairs).
Every patient had an occupational therapist and patients with aphasia also had speech
therapy three times a week for 45 min. Prior to admission to the rehabilitation ward, all
patients were subjected to early post-stroke rehabilitation on the hospital ward.

2.3. Data Analysis

The following descriptive statistics were calculated for the analysis: mean, standard
deviation, median and interquartile range. A Shapiro Wilk test did not confirm the nor-
mality of distribution for most variables measured on the quantitative scale. The signifi-
cance of differences between groups was tested using the Mann-Whitney U test, Chi-
square test and Fisher’s exact test.

The Kruskal-Wallis ANOVA test was applied in order to assess the significance of
differences between the results obtained in the two groups regarding the measurement
number. When the analysis of variance revealed statistical significance, a multiple com-
parison of mean ranks test was used as a post hoc test. Multivariate regression analysis
was performed to identify associations between the BI test results and other selected pa-
rameters. A corrected Cohen’s d test was used to determine the quantity of the effect of
differences between examined groups. The effect size of interaction was calculated by Eta
squared (n2) and then transformed to Cohen'’s d value [34]. The values of the Cohen’s d
test 2 0.8 demonstrated the high strength of the observed effect. Multiple regression effect
size references were computed using the Cohen'’s f-square test [35].

All calculations were made using the Statistica 13.1 and statistical calculators at:
http://www .psychometrica.de/effect_size (accessed on 21 March 2022) and
https://www.analyticscalculators.com/calculator.aspx?id=5 (accessed on 21 March 2022).
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3. Results

The structure of the two groups was similar (Table 1); however, significant differ-
ences between groups were found in the time elapsed since stroke and the length of stay
in the rehabilitation ward. The mean time since stroke and the mean length of stay in the
rehabilitation ward were both longer for the G2 group than for the G1 group (Table 2).

A comparative analysis of the studied parameters at admission (T1) showed statisti-
cally worse SAS (trunk, lower limb, upper limb) and TCT scores in the group of patients
with aphasia (G2). At T2, however, the two groups significantly differed only in SAS
(lower limb, upper limb) (Tables 3 and 4).

Table 3. Descriptive statistics of the studied parameters at T1 and T2.

T1 12
Mean SD Median IQR Mean SD Median IQR
SAS head 380 05 400 000 394 02 400 0.00
SAS trunk 339 0.8 400 1.00 380 07 400 0.0
SASarm control 298 1.1 3.00 200 356 09 400 0.00
G1  SAShand function 2.69 1.2 300 200 346 09 400 1.00

Group Parameters

BI 3593 251 3750 50.00 76.02 31.7 9250 40.00
BBS 2604 142 2500 2400 4172 156 47.00 20.00
TCT 87.33 20.7 100.00 26.00 9520 14.9 100.00 0.00

SAS head 365 06 400 100 392 03 400 0.00

SAS trunk 284 1.0 300 200 368 06 400 1.00

SAS arm control  2.05 1.1 200 200 295 11 3.00 2.00

G2 SAShand function 192 1.0 200 200 285 12 300 200

BI 2056 21.6 1000 30.00 63.23 324 70.00 55.00
BBS 1755 16.0 11.00 24.00 3763 178 46.00 36.00
TCT 6735 286 6750 52.00 89.35 19.1 100.00 13.00

G1—patients without aphasia; G2—patients with aphasia; BI—Barthel Index; SAS—Sitting Assess-
ment Scale; BBS —Berg Balance Scale; TCT—Trunk Control Test; T1—initial assessment; T2—final
assessment.

Table 4. Kruskal-Wallis analysis of variance—Post hoc test results.

G1Group G2 Group T1 T2 2

TIvsT2 TiwsT2 GClwG Glyg —omensd
SAS head 1.0000 0.1238 1.0000 1.0000 0.82
SAS trunk 0.0262*  <0.0001*  0.0416* 1.0000 1.66
SASarmcontrol  0.0428%  0.0004* 0.0006 * 0.0296* 172
88 h;z: fune- 4 0046+ 0.0002 * 0.0073* 0.0390 * 171
BI 0.0000*  <0.0001* 0.0945 0.2224 3.62
BBS <0.0001*  <0.0001* 0.0923 1.0000 2.19
TCT 0.3224 0.0001 * 0.0014 * 0.8337 1.64

G1—patients without aphasia; G2 —patients with aphasia; BI—Barthel Index; SAS—Sitting Assess-
ment Scale; BBS—Berg Balance Scale; TCT—Trunk Control Test; T1—initial assessment; T2—final
assessment; * p < 0.05.

There was a statistically significant improvement between the initial and final tests
in SAS (trunk, arm control, hand function), Bl and BBS in both groups. A statistically sig-
nificant improvement was also achieved in TCT in the aphasia group (Tables 3 and 4).

A qualitative data analysis was performed because not all patients were able to per-
form the TUG and TWT tests in both the initial and final study. It showed that in the initial
study (T1), more than 68% (n =37) of G1 patients and 79% (1 = 49) of G2 patients did not
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perform the TUG test due to their functional status. In the final examination (T2), only
24% and 35% of patients in G1 and G2, respectively, failed the test. This change was sta-
tistically significant. The TWT test had similar results (Table 5).

Table 5. Up & Go and Timed Walk Test—qualitative analyses.

T1 T1 2 T2 Fisher’s Ex-
G1 Group G2Group  G1Group G2Group  actTest Cohen’sd
n % n % n % n % p

Not done 37 6852 49 79.03 13 2407 22 3548
. With walking frame 7 1296 3 4.84 6 1111 3 484 *
d 2.04
UGl  wihwalkingstick 1 18 0 000 7 1296 3 48 0000 9
Independent walking 9 1667 10 1613 28 51.85 34 54.84
Not done 36 6667 49 79.03 12 2222 22 3548
i i : 4,84 7 2, X
TWT 8] With walking frame 8 1481 3 8 1296 3 484 <0.0001 * 220

With walking

stick 1 1.85 0 0.00 7 1296 3 484

Independent walking 9 1667 10 1613 28 51.85 34 5484

TUG—Test Up & Go; TWT—Timed Walk Test; G1—patients without aphasia; G2—patients with
aphasia; T1—initial nent; T2 —final nent; * p <0.05.

The linear regression analysis revealed that aphasia had a significant effect on the BI
scores at the beginning of a patient’s rehabilitation (T1) and no effect on the BI scores at
T2. Consistent with the model at T1, patients with aphasia scored 15 points lower than
patients without aphasia (Table 6).

Table 6. Regression analysis examining the effect of the presence of aphasia on BI scores.

5 R? Effect Size
BI (T1) Co.B +95% CI P oA diusted )
aphasia _1 -15.36 -23.94-6.78 0.0006*  0.10 23.28 0.11
BI (T2) Co.B +95% CI p R? SE  Effect size (f2)
aphasia_2  -8.36 -20.29-3.56 0.1675  0.02 32.42 0.02

BI—Barthel Index; T1—initial assessment; T2—final assessment; Co. B—slope coefficient; CI—con-
fidence interval; SE—standard error; f2- Cohen'’s f-square test; *p <0.05.

Multivariate regression analysis showed that age, marital status and the presence of
aphasia were the socio-demographic factors with the greatest impact on BI scores at the
commencement of rehabilitation (T1). Age and gender continued to have a significant ef-
fect on the BI scores at the time of a patient’s discharge from the ward (T2) (Table 7).
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Table 7. Multivariate regression analysis examining the effects of socio-geographic factors on Bl
scores at T1 and T2.

BlinT1 BIin T2
Co.B  +95% CI 4 Co.B  +95%CI p
Gender 231 -630-1092 05959 1212 0.27-23.96 0.0451*
Age -0.81 -1.24-0.38 0.0003* -0.85 -1.44-0.27 0.0047*
Education -054 -9.26-8.19  0.9030 058 -11.41-12.56 0.9242
Marital status -9.44 -18.34-053 0.0380* -3.38 -15.55-8.79  0.5836
Type of stroke -5.04 -17.40-7.32 0.4205 954 -7.43-2651 0.2676
Time since stroke ~ -0.33 -0.93-0.27 02744 -0.68 -1.49-0.13  0.0987
Length of stay = = - -0.13  -0.31-0.04  0.1401
Aphasia -17.03 -2551-856 0.0001* -6.99 -18.49-541 0.2308
R2adjusted 0.18 0.15
SE 22.10 30.01
Effect size (2) 0.22 0.17

BI—Barthel Index; T1—initial assessment; T2 —final assessment; Co. B—slope coefficient; CI—con-
fidence interval; SE—standard error; * p <0.05.

The regression analysis revealed that, of the parameters assessing the functional sta-
tus of stroke patients, it was the BBS score that had the greatest effect on Bl at T1 and at
T2, and the TCT score at T2 (Table 8).

Table 8. Multivariate regression analysis exploring the effects of the studied parameters on Bl scores
atTland T2.

Blin T1 Blin T2
Co.B  #95% CI P Co.B  #95%CI P
SAS head -4.07 -11.12-298  0.2546 339 -8.88-1565 0.5854
SAS trunk 425 -1.89-1040 0.1727 -7.74 -15.19-0.28  0.0420
SAS arm control 101 -4.65-6.68 07238  -0.88 -8.46-6.70  0.8186
SAS hand function -1.85 -7.21-352  0.4970 021 -6.67-7.09 0.9520
BBS 097 0.63-1.32 <0.0001* 157 1.24-1.90 <0.0001*

TCET 002 -0.19-024  0.8248 043  0.13-0.72  0.0050*
Aphasia -5.36 -12.04-1.33 0.1154  -292 -8.85-3.01 0.3314

R2 adjusted 0.56 0.78

SE 16.29 15.37

Effect size (f2) 1.27 3.55

BI—the Barthel Index; SAS—Sitting Assessment Scale; BBS— Berg Balance Scale; TCT—Trunk Con-
trol Test; T1—initial assessment; T2 —final assessment; Co. B—slope coefficient; CI—confidence in-
terval; SE —standard error; * p <0.05.

4, Discussion

The primary objective of rehabilitating patients after a stroke is the restoration of in-
dependence, with aphasia being one of the many factors involved in the functional out-
come. There were no significant differences regarding demographic variables between
patients with aphasia and those without aphasia at baseline. Similar results were achieved
by Hilari [36].

Several statistically significant differences were observed in the clinical and func-
tional data. At the time of admission, patients with aphasia were characterised by a sig-
nificantly longer time elapsed since stroke and significantly longer length of stay in the
rehabilitation ward compared to patients without aphasia. These results are consistent
with reports by other authors. Paolucci et al., reported the mean length of stay for reha-
bilitated patients with aphasia as 14 days longer than those without aphasia [37]. In our
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study, this difference was on average 15 days. Gialanella and Prometti demonstrated that
aphasia is an important predictor of length of stay for rehabilitation [21]. Different results
were reported by Garcia-Rudolph et al., who observed no significant differences in length
of stay between patients with and without aphasia [11].

On admission to the ward, the group of patients with aphasia had worse scores for
trunk control (TCT) and the results in the SAS: trunk, arm control and hand function,
compared to patients without aphasia. Similar results for the TCT scale were obtained by
Gialanella et al. [12,19] and Xu et al., who emphasised that stroke patients with aphasia
have worse upper extremity motor function compared to those without aphasia [18].

It is worth noting that despite the worse results, the ability of patients to perform
basic daily activities (as measured by the BI) was comparable at baseline and did not dif-
ferentiate between the two study groups. The same results were obtained when compar-
ing balance (BBS). In the final study, significant differences were found between the
groups only in the SAS arm control and SAS hand function scores. Different results were
reported by Seo et al.,, where the BI scores were significantly lower in aphasic patients
than in non-aphasic controls [10]. Significantly worse results were found for the group of
patients with aphasia, concerning everyday activities (measured with the Functional In-
dependence Measurement), in studies by other authors, both at baseline and at the end of
the study [12,19]. Furthermore, Hilari showed that patients with aphasia performed sig-
nificantly worse than a comparable group of people without aphasia: looking at the ex-
tended ADLs (measured with the Frenchay Activities Index—FAI) that were particularly
affected for patients with aphasia, she found that this was not related to physical activities
such as performing housework or going for a walk, but rather social, leisure activities and
work, such as shopping, hobbies and travelling for pleasure; that is, activities which re-
quired communication [36]. These differences may, however, be attributable to the study’s
adopted inclusion criteria. The patients with aphasia who were included in the study were
those who did not have problems with the comprehension of speech, which probably af-
fected the results.

Comparing the results of the initial and final examinations suggests that both study
groups achieved significant improvements in almost all parameters (SAS, TCT, BI, BBS).
The improvements in functional status, trunk control, mobility, walking ability and bal-
ance, and, above all, the better performance of daily living activities, testify to the effec-
tiveness of rehabilitation, in stroke patients with aphasia as well as those without. Many
authors have reported an improvement in all parameters after the rehabilitation period
for stroke patients, including those with aphasia [7,8,12,17,37-39].

The effectiveness of rehabilitation and improvement in mobility and walking ability
in both groups were also confirmed by the TUG and TWT test results. Following the re-
habilitation, at the time of discharge, 28 and 34 patients, or 52% and 55% of the G1 (with-
out aphasia) and G2 (with aphasia) groups, respectively, were walking independently
without orthopaedic aids. In the initial study, this was only 16% of patients in both groups.
Harvey reported, citing other rescarchers, that 70% to 80% of chronic stroke survivors
have the ability to walk, but only 30% to 50% return to community ambulation [9]. Such
efficacy in improving mobility and gait in both groups is associated with significant im-
provements in SAS, TCT and BBS scores. The results obtained are consistent with reports
by other authors. Duarte ct al., reported that a good sitting balance at onsct predicts a
return to independent walking, while a score of <50 on the TCT 14 days after stroke pre-
dicts that walking is unlikely at six-month follow-up [40]. Awad et al., noted that early
sitting balance can predict a later return to walking and only gains in dynamic (walking)
balance are associated with improvements in long-distance ambulation [41]. The strongest
predictor of independent walking, however, is balance [9,23].

The regression analysis carried out on the entire study group of stroke patients did
not confirm the significance of factors such as the length of time since a stroke, or length
of stay, in the functional status of the subjects, especially at discharge. Studies by authors
who reported a relationship between the functional outcome and length of stay [38] and
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time since stroke [34] have thus not been confirmed. It is also worth noting that the pres-
ence of aphasia was a predictor of functional status, but only at the time of admission to
the ward. Such a significant relationship was not observed at the time of discharge, which
is also contrary to studies by many authors [11,12], but confirms other reports [20,23].

Among the other factors investigated, age, marital status and BBS score were predic-
tors of initial functional status. Age, gender, BBS score and TCT score were found to be
significant predictors of a patient’s final functional status. These results are not surprising;
researchers often point out that a younger age does predict better outcomes [6,7] and the
male gender has also been associated with better functional outcome [6,9]. The best func-
tional status at the time of admission was reported in subjects who were single, similar to
the study by Szczepaniska-Gieracha et al. [42].

Rescarchers confirm that balance is a stronger predictor of walking outcome and ac-
tivities of daily living than age or motor strength [23]. Harvey emphasises that the ability
to regain walking can be predicted by balance ability at onset [9]. Better trunk control
predicts better ADL at discharge [30]. In the present study, the BBS and TCT scores ex-
plained as much as 78% of the variance in the dependent variable, that is the functional
status at discharge (BI at T2). This confirms that balance and trunk control are strong pre-
dictors of the final functional status of stroke patients.

The significant improvement in the examined parameters of both groups of patients
indicates that they have an equal chance of improving their functional status and return-
ing to independence. Lower effectiveness thus cannot be assumed in the group of patients
with aphasia. The results of studies so far are highly divergent, however. Most authors
emphasise that aphasia is a strong predictor of functional outcome [11,12,19], which has
not been confirmed by this study. Such varying results are probably associated with the
small number of stroke patients with aphasia, differences in study methodology and in-
clusion criteria (e.g., type of aphasia in the subjects). This is not an obstacle to effective
rehabilitation, however, or a reason to exclude these patients from future studies.

Limitations

There were some limitations to this study. First of all, it is a single-centre study, so
the results should not be generalised. Patients with aphasia (mainly Broca’s aphasia; pa-
tients with no speech comprehension problems) were included in the study without tak-
ing into account other types of aphasia and aphasia severity. The size of the study groups
would need to be increased in order to strengthen the conclusions and confirm the results
of patients with and without aphasia, and to identify predictors of functional outcome
among patients with aphasia. In the future, the presence of hemineglect and spasticity, for
example, should be taken into account. It is impossible to take into account all factors
affecting the functional outcome, and, therefore, in this study we analysed only those pa-
rameters that are typically tested at the time of a patient’s admission to a post-stroke re-
habilitation ward and at the time of discharge. In most cases, the selection corresponded
with the studies of other authors.

5. Conclusions

The examined group of post-stroke patients with aphasia had a significantly longer
time since stroke on admission and a significantly longer length of stay on the ward, as
well as significantly worse SAS and TCT scores on admission compared to patients with-
out aphasia.

There were statistically significant improvements in functional status, mobility,
walking ability and balance in both groups investigated (with and without aphasia).

In the group of stroke patients, aphasia was a predictor of functional status, but only
at the time of admission.

Of the factors considered, age, gender, balance and trunk control were predictors of
better functional status at discharge.
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Evaluation of the functional
outcome and mobility of patients
after stroke depending on their
cognitive state

Zbigniew Guzek’?, Wioletta Dziubek?, Matgorzata Stefariska? & Joanna Kowalska?”™

The study aimed to analyze the functional outcome and mobility in stroke patients depending on
their cognitive state. 180 patients after first stroke were divided into four groups: 48 patients without
symptoms of cognitive impairment (G1); 38 with mild cognitive impairment without dementia (G2);
47 with mild dementia (G3); 47 with moderate dementia (G4). The Mini Mental State Examination
(MMSE), Barthel Index (Bl), Sitting Assessment Scale (SAS), Berg Balance Scale, Trunk Control Test
and Test Up & Go were used. The tests were carried out at the time of admission to the ward (T1)

and at the time of discharge (T2). A statistically significant improvement was demonstrated in all
parameters in almost all groups. No significant difference was observed only in groups G1 and G4 in
SAS head. Statistically significant differences in Bl results in T2 between groups G1 and G4 were noted.
The lowest change in Bl was observed in the G4. Regression analysis showed that MMSE and Bl at
T1and MMSE score at T2 explained the functional status at T2. Cognitive dysfunction at the time of
admission to the ward and discharge may determining the patient’s functional status at the time of
discharge from the ward.

Cognitive dysfunction is observed in approximately 66% of stroke patients within 6 months of stroke and 70%
in the first year after stroke'~.

Many authors indicate that stroke patients are at increased risk of developing cognitive impairment (CI), and
the occurrence of CI may progress to developing dementia’'=". One-third of patients after stroke have a signifi-
cant degree of CI within the first month after stroke®. Research results by Liao et al. indicate that the occurrence
of CI among patients after ischemic stroke was 52.4%, 35.5%, and 34.2% at 2 weeks, 3 months and 12 months’.
Sexton et al. state in their analysis that 4 in 10 patients after stroke display a CI but not dementia’.

Research confirms that the presence of cognitive disorders is an adverse prognostic factor in patients after a
stroke: it increases the risk of disability, significantly complicates the rehabilitation process, affects the effective-
ness of the rehabilitation and recovery process, and worsens their quality of life". Additionally, the combination
of stroke and CI increases the severity of problems with basic and instrumental activities of daily living'.

Such negative effects of stroke mean that at the beginning of a rehabilitation process, one should focus not
only on the patient’s functional status and physical deficits but also on their cognitive state. The cognitive state
of patients at the time of admission to the ward may be one of the many factors influencing the rehabilitation
outcome™’. Kowalska ct al. show that the group of clderly patients with co-existing dementia had lower physi-
otherapy efficacy than that in patients without dementia. Moreover, the authors emphasize that the level of cog-
nitive status at the time of admission to the rehabilitation ward (not functional status) significantly impacted
the rehabilitation outcome’'".

The studies conducted so far mainly concern patients with mild cognitive impairment (MCI) or mild demen-
tia. In many research projects (including stroke patients), the presence of Cl or dementia is the criteria for
excluding patients from participation in research**'>**, Therefore, there are few reporls on posl-stroke palients
with moderate-to-severe dementia. Few of them confirm that stroke patients with severe cognitive deficits have
the highest risk of rehabilitation failure'’.

Therefore, the study aimed to assess the functional outcome and mobility in patients after stroke depending
on their cognitive state at the time of admission to the rehabilitation ward. It was hypothesized that the functional

*Department of Neurolcgical Rehabilitation, University Hospital in Zielona Géra, 65-046 Zielona Gora,
Poland. *Faculty of Physiotherapy, Wroclaw University of Health and Sport Sciences, Paderewskiego 35 Street,
51-612 Wroctaw, Poland. email: joanna.kowalska@awf.wroc.pl

Scientific Reports|  (2024) 14:1515 | https://doi.org/10.1038/s41598-024-52236-8 nature portfolio

52



www.nature.com/scientificreports/

outcome in the group of patients after a stroke with a suspicion of moderately advanced dementia would be the
lowest, and the existing cognitive dysfunctions and dementia are the factors determining the patient’s functional
status at the time of discharge from the ward.

This observational study can contribute to a deeper reflection on the scale of the problem of occurrence the
cognitive impairment and dementia in patients after a stroke (including those patients with moderate demen-
lia) staying al rehabililation ward. ‘The results may have significance in planning and changing the patlerns of
procedure in centers, which providing rehabilitation process for people after stroke.

This is an important lopic due Lo the high incidence of cognilive disorders in stroke patients and the need Lo
support medical practitioners in effective, evidence-based work with stroke patients.

Materials and methods

Participants

‘Lhis study was carried oul at the Neurological Rehabilitation Unit of the Department of Rehabilitation of the
University Hospital in Zielona Géra, Poland, with the consent of the head of the department and under the ethi-
cal and legal supervision of the Bioethics Committee of the Wroclaw University of Health and Sport Sciences,
Poland (reference No. 16/2021). The study was conducted following the Helsinki Declaration. All patients were
informed about the aim and methods of the study and the procedures used.

The study group consisted of patients after stroke who were admitted to the rehabilitation ward and who were
satisfied with the following criteria for inclusion: a written informed consent to participate in the study, first
stroke incident, ischemic or hemorrhagic type of stroke, patients with hemiplegia, lack of pre-stroke dementia
(according medical records), patients admitted from the hospital neurological unit and the possibility of perform-
ing the Mini-Mental State Examination (MMSE). The exclusion criteria were also established: aphasia, patients
with diplegia or monoplegia, refusal to participate at any stage of the study, taking medications that may affect
cognitive functioning, and the presence of severe mental disorders in the medical records (e.g., consciousness
disorders, depression, psychosis, schizophrenia disease).

Finally, the study group covered 180 patients with a mean age of 69.03 (+12.3), 75 women and 105 men,
mostly (89%) after ischemic stroke and 70% concerning the brain’s right hemisphere.

The patients were divided into four groups according to their cognitive status (the MMSE results):

Group 1 (G1)—48 patients without cognitive impairment and dementia (MMSE = 30-27 points);

Group 2 (G2)—38 patients with mild cognitive impairment (MCI) and without dementia (MMSE =26-24);
Group 3 (G3)—47 patients with suspected mild dementia (MMSE =23-19);

Group 4 (G4)—47 patients with suspected moderate dementia (MMSE =18-11).

The characteristics of the patients are presented in Tables 1 and 2.

Measurement tools

The Mini Mental State Examination (MMSE), the Barthel Index (BI), the Sitting Assesment Scale (SAS), the
Berg Balance Scale (BBS), the Trunk Control Test (TCT) and the Test Up & Go (TUG) were used. Additionally,
sociodemographic and clinical data were collected based on existing medical records.

All Gl G2 G3 Ga

N=180 N=48 N=38 N=47 N=47 X test
Baseline characteristics N [ [N[|% [nJx |[NJ% 8T |o
Gender
Female 75 417 |16 |333 (17 |447 (17 [362 |25 |53.2 -
Male 105 |583 |32 |66.7 (21 |553 |30 |63.8 |22 |468 G475
Education
Secondary and higher 107 [594 |25 |521 (19 |50.0 (29 |617 |34 |723 oni
Primary and vocational 7 406 |23 (479 |19 |500 |18 [383 |13 |27.7
Marital status
Single (widow(er), unmarried) 9% 533 |26 [54.2 |23 |605 |24 [51.1 (23 |489 —
Married 84 (467 |22 |458 (15 |395 |23 |489 |24 |51l
Type of stroke
Ischemic 160 889 |41 |854 (35 (921 (43 (915 |41 (872
Haemorrhagic 20 111 |7 146 |3 79 |4 85 |6 12.8 e
Lesion location
Right hemisphere 126 |700 |44 [9L7 |32 (842 (33 (702 |17 [36.2 <0.0001*
Lefthemisphere 54 300 (4 83 |6 158 |14 |29.8 (30 (63.8

Table 1. Characteristics of patients in all study groups and subgroups (x? test). *p <0.05.

Scientific Reports |

(2024) 14:1515 | https://doi.org/10.1038/s41598-024-52236-8 nature portfolio

53



www.nature.com/scientificreports/

3 ANOVA
Characteristic Group | Median |IQR |p

Gl 71.00 145
G2 70.00 15.0

Age 0.7922
G3 69.00 140
G4 66.00 16.0
Gl 28.00 20
G2 25.00 20

MMSE (T1) <0.0001%
G3 22,00 2.0
G4 15.00 4.0
Gl 27.00 45
G2 27.00 4.0

MMSE (T2) 0.4237
G3 27.00 7.0
G4 26.00 6.0
Gl 10.00 35
G2 13.50 9.0

Time since stroke to admission to the ward [days| 0.0002*
G3 14.00 8.0
G4 13.00 8.0
Gl 55.50 57.5

L f stay in the ward [days) ool R R R

L] S e .{

gh-obarin dewed e G3 6600 | 68.0
G4 39.00 350

Table 2. Characteristics of patients in all study groups and subgroups (ANOVA). *p <0.05.

The polish version of the MMSE was developed by Staficzak and it assesses the patients’ cognitive function'”.
The patient can score a maximum of 30 points and the result below 24 points suggests dementia. The results
were calculated using the formula published by Mungas et al., which considered the age and education level of
participants'®.

The BI assesses the patient’s functional status, especially the basic activities of daily living. The patients can
score a maximum of 100 points. Results from 0-20 points indicate a severe condition, 21-85 a medium-heavy
condition, and 86-100 points indicate a mild condition'".

The SAS assesses sitting ability by analysing head, trunk and foot control, arm and hand function. The
patient’s sitting balance is scored as: 4—able to perform the above tests without any physical assistance; 3—able
to maintain a static position without difficulty, however requiring assistance, especially in righting from the
hemiplegic side; 2—able to maintain a static position but requiring assistance in all righting tasks; and 1—unable
to maintain a static position'*".

The BBS evaluates a patient’s static and dynamic balance and consists of 14 tasks which include: sitting
unsupported, standing unsupported, standing with eyes closed, standing with feet together, standing on one
foot, turning to look behind, retrieving an object from the floor, tandem standing, reaching forward with an
outstretched arm, sitting to standing, standing to sitting, transferring, and turning 360° and then stepping on a
stool. A score from 0 to 4 is given for cach task. The patients can score a maximum of 56 points. The higher the
total score, the better the balance™.

The TCT assesses trunk movement of patient: rolling on a patient’s strong and weak sides, sitting up from
lying down, and sitting in a balanced position on the edge of the bed, with feet off the ground. Patient can get the
following scores: 0—unable to perform movement without assistance; 12—able to perform movement, but in an
abnormal way; and 25—able to complete movement normally. The patients can score a maximum of 100 points™.

The TUG test assesses the patient’s functional ability and fall risk. The patient has to stand up from a chair,
walk 3 m, lurn around, walk back to the chair, and sit down. The timing of the test begins al the word “go,” and
ends when the patient is sealed. The palienl can use supporling equipment during the test™*".

‘Lhe above tests were conducted at two testing points: '1'1(the initial assessment), on the first day of a patient’s
admission to the ward; T2 (the final assessment), on the last day of their stay on the ward. The total measurement
time lasted approximately 70-90 min (with short breaks between subsequent tests).

The assessment of the functional status of all patients, upon admission to the ward and discharge, was per-
formed by the one physiotherapist, who was not involved in the rehabilitation process. Patients after initial assess-
ment were met with a physiotherapist with whom they started work. He informed them about existing rules and
schedule of their day including rehabilitation programme (main goals, time and frequency etc.).

All patients took part in a regular rehabilitation programme which lasted from Monday to Friday for about
150 min per day and 90 min on a Saturday. This programme was carried out by a doctor’s instructions and was
dependent on the patient’s functional status. It included individual exercises with a physiotherapist (120 min,
including elements of Proprioceptive Neuromuscular Facilitation method (PNF) and Bobath method), and
learning and improving gait (30 min, c.g. walking on a flat and uncven surface, walking on a special learning
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track and learning to walk up and down stairs). Before admission to the rehabilitation ward, all patients had
early post-stroke rehabilitation in the hospital ward.

Data analysis
Using the Shapiro-Wilk test, the normal distribution of most variables measured in the quantitative scale was
not confirmed. Descriptive statistics were calculated. The median was used to measure the central tendency of
ordinal and quantitative variables, and the quartile range (IQR) was used to measure dispersion. The significance
of differences between the groups was tested by Kruskal- Wallis ANOVA test and the x” test. The Wilcoxon test
was used to check the significance of differences between the results in the initial (T1) and final assessment (T2).
Kruskal-Wallis ANOVA was also used to assess the significance of differences between the results obtained
in the four study groups, considering the measurement number. When the analysis of variance showed statistical
significance, the test of multiple comparisons of mean ranks was used as a post hoc test Dunn Bonferroni-Holm.
Additionally, multivariate regression analysis was performed to identify associations between the BI scores
at the patients” discharge (T2) results and the selected parameters. To determine the quantity of the effect of
differences between the examined groups, the corrected Cohen’s d-test was used. The interaction effect size was
calculated by [ta squared (n2) and then transformed to Cohen’s d value. Values of Cohen's d-test 2 0.8 proved the
high strength of the observed effect™. Effect size for the Wilcoxon test was checked using the biserial correlation
coefficient for matched pairs (rc) ranging from -1 to 1. The significance level was assumed at p <0.05. All the
calculations were made in Statistica 13.1.

Results

The 4 groups of patients did not differ in terms of gender, education, marital status, type of stroke or age. A sta-
tistically significant difference was noted for lesion location, time since the siroke and the length of stay in the
ward (‘lables 1, 2). ‘Lhe analyzed groups differed significantly in the results of the MMSE in the initial test (1'1)
because the division into groups was made based on this parameter. However, at T2, there was no statistically
significant difference between the study groups (Table 2).

Comparing the initial (T1) and final (T2) examinations, a statistically significant improvement was demon-
strated in all the examined parameters (SAS, BI, BBS, TCT) in almost all groups. No significant difference was
observed only in groups G1 and G4 in SAS head (Table 3).

Comparative analysis of the examined parameters at the time of admission to the ward (T1) showed statisti-
cally significant differences only in the BI results between the G1 and other groups. On the other hand, at T2,
statistically significant differences in BI results were noted between groups G1 and G4. Patients with moderate
dementia had significantly worse functional status than patients with intellectual ability (Table 4).

Additionally, the change in BI over time was calculated. This was the difference in the Barthel Index between
T2 and T1 (BT in T2—BI in T1). A significant increase (improvement) in the results was observed in cach of
the study groups. The analysis showed that the lowest change was obscrved in the G4 group (with suspected
moderate dementia). The observed differences between the groups were statistically significant, except for the
comparison of the G3 and G4 groups (Table 5).

In the case of the TUG test, qualitative data analysis was performed. Due to the small number of subgroups,
the analysis was performed by dividing patients into only 2 subgroups: without dementia (MMSE > 24) and
with suspected dementia (MMSE < 24). ‘Lhe analysis showed a statistically significant improvement in both
non-demented and demented patients.

It seems significant that 3/4 of the patients without dementia and 40% of the patients with dementia who were
unable to perform the test in T1 but performed it on their own without the aid of gait aids in T2. At the end of
therapy, only 7 of 86 non-demented patients and 19 of 94 demented patients could not perform the TUG test. At
the same time, 58 and 62 were unable to perform the test during the initial examination, respectively (Table 6).

Multivariate regression analysis showed that MMSE and BI scores at admission to the ward (T1) and MMSE
at T2 have a significant effect on the BI scores at patients’ discharge from the ward (T2) (Table 7).

Discussion

Effective rehabilitation, i.e. improvement of the patient’s functional status is an integral part of the recovery pro-
cess and regaining independence of patients after a stroke. Unfortunately, many factors hinder this process™ "%,
One of them may be cognitive disorders™".

In this study the comparison of the studied groups of patients with different cognitive functions at the time
of admission to the ward (T1) showed no significant differences in demographic variables. Still, there were sig-
nificant differences in the time from stroke and the length of stay in the ward. At the time of admission, patients
without CI were characterized by a significantly shorter time elapsed since the stroke and a substantially longer
length of stay in the rehabilitation ward compared to patients with dementia. Similar results were reported by
Kowalska et al.””. Also, Tornes et al. showed that dementia influences the patient’s acute hospital length of stay™’.
According to Liu et al., dementia was the most notable length of stay-specific and cost-specific comorbidities
among patients after stroke™.

The assessment of the functional status of the examined patients showed a significant differences in the
functional status of patients with moderate dementia compared to patients without cognitive impairment. At
the time of admission to the ward patients without cognitive impairment had worse functional status. However,
at the time of discharge from the ward, patients with moderate dementia were characterized by a significantly
worse functional status compared to patients with intellectual ability. Also, in a group of patients with suspected
moderate dementia the change in functional status over time (difference between BI inT2 and BI in T1) was the
lowest. Similar results were published by Sawyer ct al. Patients with CI were more likely to experience withdrawal
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T1 T2 Wilcoxon
Group | Tests Median |IQR | Median [IQR |p rc
SAS head 4.00 0.00 4.00 0.00 0.0519 0.73
SAS trunk 300 | 100 | 400 | 000 | <0.0001* |0.87
SAS arm control 3.00 2,00 4.00 100 | <0.0001* |0.87
G1 & |[SAShandfunction | 300 | 250 | 400 | 100 | <0001 | 087
Bl 1000|2500 | 100.00 | 2000 | <0001 | 0.87
BBS 2000 2900 | 5050 |1200 | <0.0001° | 087
TCT 10000 | 2600 | 10000 | 0.00 | <0.0001 | 0.7
SAS head 400 | 000 | 400 | 000 | 0006+ |076
SAS trunk 300 | 100 | 400 | 000 | <0.0001° | 088
SAS arm control 3.00 3.00 4.00 1.00 | <0.0001* | 0.87
G2 5 [SAShandfunction | 200 | 200 | 400 | L00 | <00001° | 087
Bl 2750|4500 | 8730 | 2500 | <0.0001* | 0.87
BBS 2050 | 2500 | 4600 | 1600 | <0.0001° |087
CT 10000 3900 | 10000 | 000 | 0.0002° |03
SAS head 400 | 000 | 400 | 000 | 00277 |090
SAS trunk 400 | 100 | 400 | 000 | 00049° | 068
SASarmcontrol | 300 | 300 | 400 | 100 | 00003 | 088
O3 ., [SAShandfunction | 200 | 200 | 400 | 100 | 000" |08
BI 35.00 50.00 | 95.00 70.00 | <0.0001* |0.84
BES 2200 | 2900 | 4700 |23.00 | <0.0001° |0.78
TCT §7.00 | 5100 | 10000 | 0.00 | 00038 |075
SAS head 400 | 000 | 400 | 000 | 01088 |09
SAS trunk 4.00 1.00 4.00 0.00 0.0180* | 0.89
SASarmcontrol | 300 | 200 | 400 | 100 | 00077+ |089
G4 [SAShandfunction | 300 | 200 | 400 | 100 | 00077* |089
Bl 5000 |60.00 | 8000 |30.00 | 0.0003 |088
BDS 2700|2900 | 4800 |2000 | 0.0016" | 0.76
TCT 10000 |2600 | 10000 | 000 | 00180° | 0589

Table 3. Studied parameters at T1 and T2 (Wilcoxon test results). SAS, Sitting Assesment Scale; BI, Barthel
Index; BBS, Berg Balance Scale; TCT, Trunk Control Test; T1, initial assessment; T2, final assessment; IQR,
Interquartile Range; SD, Standard Deviation; G1, patients without dementia; G2, patients with MCI; G3,
patients with mild dementia; G4, patients with moderate dementia; *p <0.05.

of care during hospitalization, and for survivors, had greater disability and lower BI scores, especially after hem-
orrhagic stroke™. In the studies of Oros et al. analysed a correlation between the MMSE and activities of daily
living of patients after a stroke. They noted that patients with CI were more dependent™.

Other researchers emphasize that the occurring disorders of cognitive functions in patients after a stroke
(post-stroke dementia) are the cause of addiction and disability™. It is also an important reason for the poor
prognosis in patients after stroke with motor and speech dysfunction””. According to Lee et al., CI after stroke
can increasc the limitations of activity of daily living. Paticnts after a stroke with CI had the highest prevalence of
disabilities in basic and instrumental activities of daily living'. However, the author points out that the inability
to perform certain activities may result from paresis, not CI.

It is worth mentioning that patients with suspected moderate dementia stayed in the ward for the shortest
time. Unfortunately, this is a common situation noted, for example, by Mizrahi ct al.””. Perhaps communication
problems, lack of an active attitude in the rehabilitation process, constant need for patient motivation, memory
and attention problems make working with them difficult and require greater commitment from the medical
stall. These palients are oflen transferred lo Jong-lerm care centers afler early rehabililation. This is confirmed by
the studies of Sibolt et al., in which the authors emphasize thal post-stroke dementia is associated with shorter
survival time and earlier permanent institutionalization compared to patients without post-stroke dementia™.

Unfortunately patients with dementia derive less benefit from standard rehabilitation, and failure to take into
account the cognitive state by medical staff additionally hinders the rehabilitation process. It affects the final
results of the patient’s stay in the ward'".

Another explanation why they are not able to perform their activities of daily living are episodic or working
memory, executive, and instrumental function disturbances™. According Yaghi et al. also cognitive deficits such
as visuospatial or executive dysfunctions may limit functional independence™.

Nevertheless, obtained results noted that patients with CI and dementia could be successful. Comparison of
the initial and final tests showed statistically significant improvement in all tested parameters (SAS, TCT, BBS,
BI), also in the group of patients with moderate dementia. Additionally,the analysis of the TUG test showed that
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ANOVA L1 Sk : :
Tests ? G1 versus G2 Gl versus G3 Glversus G4 | G2 versus G3 G2 versus G4 G3 versus G4 d’ Cohen
SAS head 0.4304 NS NS NS NS NS NS 0.08
SAS trunk 0.6606 NS NS NS NS NS NS 0.18
SAS arm 0.4288 NS NS Ns NS NS NS 0.07
SAS hand 02786 NS NS NS NS NS NS 0.14
BI 0.0001* 0.0322* 0.0036" <0.0001* NS NS NS 0.78
BBS 0.6463 NS NS N§ NS NS NS 0.18
TCT 0.1509 NS NS NS NS NS NS 023
avova |12 i : o < ‘
P GlversusG2 | Gl versus G3 Glversus G4 | G2 versus G3 G2 versus G4 G3 versus G4 d Cohen
SAS head 07124 Ns NS NS NS NS NS 0.19
SAS trunk 06224 Ns NS NS NS NS NS 017
SAS arm 08181 NS NS NS NS NS NS 0.22
SAS hand 02786 NS NS NS NS NS NS 0.07
BI 0.0107* NS NS 0.0241* NS NS NS 0.39
BBS 05322 NS NS NS NS NS NS 0.14
TCT 01121 NS NS NS NS NS NS 0.26
Table 4. Comparison of the initial and final examinations between the four groups (ANOVA—test results
Post-hoc faclor analysis). SAS, Silling Assessment Scale; B, Barthel Index; BBS, Berg Balance Scale; 1CT,
Trunk Control Test; T1, initial assessment; T2, final assessment; G, patients without dementia; G2, patients
with MCI; G3, patients with mild dementia; G4, patients with moderate dementia; *p <0.05; NS, not
statistically significant.
| ANOVA POstboctest T
Median 1QR P Gl G2 G3 Cohen'sd
Gl 70.00 25.00 p p p
G2 52.50 35.00 G2 0.0346* 118
G3 35.00 30.00 i G3 <0.0001* 0.0032*
G4 30.00 2000 G4 <0.0001* 0.0096 0.6675
Table 5. The change in Bl over time (difference in the Barthel Index between T2 and T1). G1. patients without
dementia; G2. patients with MCI; G3. patients with mild dementia; G4. patients with moderate dementia;
*p<0.05;
- e R
N=86 ! N=94
iRl |12 TR T2
TUG test N % INI% N % [N |%
Independent walking 11 1279 |46 5349 |20 2128 |53 [56.38
Done with walking frame | 13 1502 |21 [2442 |11 1170 (11 [11.70
Done with stick 4 465 (12 [1395 |1 106 (11 |1L70
Not done 58 67.44 |7 814 |62 6596 [19 |2021
X’ testp 0.0099* 0.0041*
d Cohen 11619 12416
Table 6. Qualitative comparison of the performance of the TUG test at T1 and T2 in the group of patients
without dementia (MMSE > 24) and with dementia (MMSE < 24). TUG, test Up & Go; T1, initial assessment;
12, final assessment; *p <0.05.
19 out of 94 patients with dementia were unable to perform the TUG test in this group at the time of discharge. In
contrast, in the initial test, the inability to perform the test was observed in as many as 62 people. Many authors
have noled thal exercise applied in siroke palients can improve their cardiovascular fitness, walking abilily, and
muscle strength*="". Furthermore, research suggests that exercise may improve cognitive status as some execu-
tive functioning, memory and other health-related quality of life for post-stroke patients™*”. This helps stroke
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Parameters Co.B +95%CI P

Age -0.21 -0.48-0.07 0.1505
Type of stroke 412 -6.23-14.61 0.4286
Lesion location -0.21 -8.18-7.77 0.9602
MMSE (T1) 1.01 0.27-1.73 0.0073*
MMSE (T2) 1.98 1.23-2.73 <0,0001*
BI(T1) 247 1.70-3.24 <0.0001*
R? g 0.43

p <0.0001"

Table 7. Multivariate regression analysis exploring the effects of the studicd parameters on BI scores at T2.
MMSE, Mini Mental State Examination; BI, Barthel Index; T1, initial assessment; T2, final assessment; Co. B,
slope coefficient; CI, confidence interwal;*p < 0.05.

patients achieve improving the functional status and independence'”. However, in case of patients with dementia,
this requires a longer time and, unfortunately, does not guarantee a return to full functional efficiency. And even
then, the occurring symptoms of dementia at the intermediate level are a premise for implementing more care
on the part of caregivers or providing institutional care*’.

‘The results indicate a significant relationship between the cognitive status and the functional status of patients
after stroke. The regression results also confirm this. In the present study, the MMSE and BI scores at admis-
sion to the ward and also the MMSE score at T2 explained as much as 43% of the functional status at discharge.
This confirms that cognitive functions and functional status of stroke patients (at admission to the ward) are
predictors of functional status at discharge. Similar conclusions were presented by Perez et al. They confirmed
that worse cognitive ststus at admission was significantly associated with a lower probability of returning home
with functional improvement*. Also, Sharma et al., emphasized that cognitive state is a significant, independent
predictor for functional status during the early phase of post-stroke recovery and at the follow-up*.

IL is also worth emphasizing the dynamics of changes in cognilive [unclions in patients afler a stroke. The
obtained results indicate an improvement in the cognitive state of the examined patients at the time of discharge
from the ward. 'lhis improving can be spontaneous, due to recanalisation or cerebral plasticity as a result of
adjacent or contralesional brain regions taking over cognitive tasks*’. On the other hand regular exercise can
increase cerebral blood flow, improve oxygen consumption, and promote brain cell regeneration in the encephalic
regions related to cognitive function®’.

Nevertheless, Mijajlowi¢ et al. point out that cognitive impairment is gradually deteriorating despite a greater
or lesser improvement in the functional status of patients after a stroke. Therefore, this condition should be
systematically monitored and included in the assessment of all results of clinical trials on strokes, and activities
related to primary or secondary prevention of dementia should be implemented*. Previous studies show the
effectiveness of introduced cognitive and functional training™**", Interventions aimed at primary and secondary
prevention of dementia can reduce the risk of developing demantia and thus increase the chance of improving
the functional status and regaining independence in the process of recovery and rehabilitation of stroke patients.

To sum up: Knowledge of the cognitive state of patients after a stroke may be the key to improve their func-
tional status, better rehabilitation outcome and regaining independence in basic everyday activities. Setting
realistic goals by the medical staff and using modified therapeutic procedures adapted to the patient’s cognitive
abilities after a stroke may translate into a rehabilitation and functional outcome. Therefore, in the holistic model
of rehabilitation of patients after a stroke, the cognitive state should also be considered in the entire rehabilita-
tion and treatment process.

Limitations. The authors are aware of some limitations of the presented studies. Tirst, the division into groups
was based on a screening test, not a diagnosis. We do not know the cognitive state of the pre-stroke period.
Although one of the exclusion criteria from the study was the presence of pre-stroke dementia, it cannot be ruled
out that such symptoms had already occurred before but were not diagnosed. It is a single-centre study, so the
results must be interpreted cautiously for other populations.

Conclusions

‘lhe lowest improvement in functional status was noted in post-stroke patients with moderate dementia.
Cognitive impairments occurring at the time of admission to the ward and at discharge, as well as the func-

tional status at the time of admission to the ward, may be factors determining the patient’s functional status at

the time of discharge from the ward. Still, they are not factors preventing the improvement of the functional

status of patients after a stroke.

Data availability
Te datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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ZGODA SENACKIEJ KOMISJI DS. ETYKI BADAN NAUKOWYCH

Senacka Komisja ds. Etyki Badan
Naukowych przy Akademii Wychowania
Fizycznego we Wroclawiu

Uchwala
W sprawie opinii o projekcie eksperymentu poznawczego

Na podstawie uchwaly Senatu Akademii Wychowania Fizycznego we Wroclawiu z dnia
20.12.2002 r. w sprawic powolania Senackiej Komisji ds. Etyki Badan Naukowych i uchwaly
z dnia 4.11.2003 r. - regulamin dziataf oraz w oparciu o art.27 ustawy z dnia 6.06.1997 r.
kodeks karny (Dz.U. z 1997 r., poz553 z pOZniejszymi zmianami) i zasady zawarle
w .Dobrych obyczajach w nauce. Zbi6r zasad i wytycznych” Komitetu Etyki w Nauce PAN

z2001r.

Przewodniczaey Senackiej Komisji ds. Etyki Badan Naukowych przy

Akademii Wychowania Fizycznego we Wroclawiu

po zapoznaniu si¢ z opinig Czlonkéw Komisji Etyki wniosku ziozonego przez:
mgra Zbigniewa Guzka i dr hab. Joanne Kowalska, prof. AWF

pt. ,Ocena potrzeb i efektéw rehabilitacji u pacjentéw po udarze mézgu
w zalezno$ci od ich stanu poznawczo-emocjonalnego”

podjat decyzje o pozytywnym zaopiniowaniu tego wniosku, nie wnoszac zadnych zastrzezef,

Wydana opinia dotyczy tylko rozpatrywanego wniosku z uwzglednieniem przedstawionego
projektu. Kazda zmiana i modyfikacja wymaga uzyskania odrgbnej opinii. Wnioskodawea
obowigzany jest do informowania o cigzkich lub niespodziewanych zdarzeniach,
niepozadanych i nieprzewidzianych okolicznosciach, o zakonczeniu badania, o jego wynikach
i innych istotnych decyzjach ewentualnych innych komisji etycznych (bioetycznych).

Od powyzszej uchwaly podmiot zamierzajacy przeprowadzié eksperyment, kierownik
jednostki organizacyjnej, w ktdrym eksperyment poznawczy ma by¢ przeprowadzony oraz
komisja etyczna (bioetyczna) wilasciwa dla oérodka, ktéry ma ewentualnie uczestniczyé
w wielooSrodkowym eksperymencie, moga wnie$¢ odwolanie do Zespolu Opiniodawczo-
Doradczego do Spraw Etyki w Nauce Ministerstwa Nauki i Informatyzacji, za podrednictwem
Senackiej Komisji ds. Etyki Badan Naukowych przy Akademii Wychowania Fizycznego we

Wroclawiu w terminie 14 dni od daty otrzymania niniejszej uchwaly.

Przewodniczacy Senackiej Komisji
ds. Etyki Badan Naukowych

—— kL

Prof. dr hab. n. med. Marek Medra$
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OSWIADCZENIA DOKTORANTA | WSPOLAUTOROW

Mgr Zbigniew Guzek Wroctaw, dn. 02.02.2024r.
Zaklad Rehabilitacji z Pododdzialem Rehabilitacji Neurologicznej

Szpitala Uniwersyteckiego im. Karola Marcinkowskiego

w Zielonej Gorze

Oswiadczenie o wspoélautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek Z. and Kowalska J. Analysis of the Degree of
Acceptance of Iliness Among Patients After a Stroke: An Observational Study. Clinical

Interventions in Aging 2020:15 2063-2072. doi: 10.2147/CIA.S268095 mdj udzial polegal na:
koncepcja pracy redagowanie publikacji
zaplanowanie badan wybor metodyki zbieranie danych

prowadzenie badan graficzne przedstawienie wynikow
analiza statystyczna zbieranie pismiennictwa

interpretacja wynikow i opracowanie wnioskow D korekta pracy przed ztozeniem do druku

[:] konsultacja D INEE sesvousnintassnezaisy

Oswiadczam, ze mialem wiodgcy udziat w powstaniu powyzszej publikacji (0k.65%).*
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Podpis kandydata

* wpisuje kandydat
** wpisuje wspolautor inny niz kandydat
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Mgr Zbigniew Guzek Wroclaw, dn. 19.02.2024r.
7aklad Rehabilitacji z Pododdziatem Rehabilitacji Neurologicznej

Szpitala Uniwersyteckiego im. Karola Marcinkowskiego

w Zielonej Gorze

Os$wiadczenie o wspolautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek, Z.; Dziubek, W.: Stefanska. M.: Kowalska, J. A
Comparative Analysis of Functional Status and Mobility in Stroke Patients with and without
Aphasia. Journal of Clinical Medicine 2022, 11, 3478. doi: 10.3390/jcm11123478 m¢j udzial
polegat na:

[: koncepcja pracy redagowanie publikacji

zaplanowanie badan wybor metodyki zbieranie danych

prowadzenie badan [:' graficzne przedstawienie wynikow
analiza statystyczna zbieranie pismiennictwa

interpretacja wynikow i opracowanie wnioskow |:] korekta pracy przed ztozeniem do druku

[:] konsultacja B INNE: .o,

O$wiadczam. ze mialem wiodacy udzial w powstaniu powyzszej publikacji (ok.60%).*
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Podpis kandydar

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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Mgr Zbigniew Guzek Wroctaw, dn. 19.02.2024r.
7aktad Rehabilitacji z Pododdzialem Rehabilitacji Neurologicznej

Szpitala Uniwersyteckiego im. Karola Marcinkowskiego

w Zielonej Gorze

Oswiadczenic o wspolautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek Z., Dziubek W., Stefariska M. and Kowalska J.
Evaluation of the functional outcome and mobility of patients after stroke depending on their
cognitive state. Scientific Reports 2024, 14: 1515. doi: 10.1038/541598-024-52236-8 m¢j udziat
polegal na:

koncepcja pracy redagowanie publikacji
zaplanowanie badan wybor metodyki zbieranie danych

prowadzenie badan I__—I graficzne przedstawienie wynikow
analiza statystyczna zbieranie pismiennictwa

interpretacja wynikow i opracowanie wnioskow D korekta pracy przed ztozeniem do druku

D konsultacja l:l {1177 o

Oswiadczam, ze mialem wiodacy udzial w powstaniu powyzszej publikacji (0k.60%).*

Podpis kandydata

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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dr hab. Joanna Kowalska, prof. AWF Wroctaw, dn. 02.02.2024r.
Zaklad Fizjoterapii w Chorobach Wewngtrznych

Wydzial Fizjoterapii, AWF im. Polskich Olimpijczykow

We Wroctawiu

Oswiadczenie o wspolautorstwie publikacji

Ninigjszym o$wiadczam, ze w pracy: Guzek Z. and Kowalska J. Analysis of the Degree of
Acceptance of Illness Among Patients After a Stroke: An Observational Study. Clinical
Interventions in Aging 2020:15 2063-2072. doi: 10.2147/CIA.S268095 m¢j udziat polegat na:

koncepcja pracy redagowanie publikacji

l:l zaplanowanie badan wybor metodyki :l zbieranie danych

l:l prowadzenie badan ‘:I graficzne przedstawienie wynikow
|:| analiza statystyczna l:l zbieranie piSmiennictwa

interpretacja wynikow i opracowanie wnioskow korekta pracy przed ztozeniem do druku

konsultacja inne: pozyskanie finansowania publikacji

Przyjmuje do wiadomosci, ze powyzsza praca jako cze$¢ rozprawy doktorskiej bedzie
podstawg do ubiegania si¢ 0 nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

\ Podpis wspolautora

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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dr hab. Joanna Kowalska, prof. AWF Wroctaw, dn. 02.02.2024r.
Zaktad Fizjoterapii w Chorobach Wewnetrznych

Wydziat Fizjoterapii, AWF im. Polskich Olimpijczykéw

We Wroclawiu

Oswiadczenie o wspoélautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek, Z.; Dziubek, W.; Stefaniska, M.; Kowalska, J. A
Comparative Analysis of Functional Status and Mobility in Stroke Patients with and without
Aphasia. Journal of Clinical Medicine 2022, 11, 3478. doi: 10.3390/jcm11123478 m¢j udziat

polegat na:

koncepcja pracy redagowanie publikacji

zaplanowanie badan wybdr metodyki |:| zbieranie danych

D prowadzenie badan l:l graficzne przedstawienie wynikow
|:] analiza statystyczna l:' zbieranie pismiennictwa

':I interpretacja wynikéw i opracowanie wnioskow korekta pracy przed ztozeniem do druku

konsultacja |:J inne: ..ovvevvviieenin,

Przyjmuj¢ do wiadomosci, ze powyzsza praca jako cz¢$¢ rozprawy doktorskiej bedzie
podstawa do ubiegania si¢ o nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

Podpis wspélautora

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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dr hab. Joanna Kowalska, prof. AWF Wroctaw, dn. 19.02.2024r.
Zaklad Fizjoterapii w Chorobach Wewngtrznych

Wydziat Fizjoterapii, AWF im. Polskich Olimpijczykéw

We Wroctawiu

Os$wiadczenie o wspolautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek Z., Dziubek W., Stefariska M. and Kowalska J.
Evaluation of the functional outcome and mobility of patients after stroke depending on their
cognitive state. Scientific Reports 2024, 14: 1515. doi: 10.1038/s41598-024-52236-8 mdj udzial

polegat na:

koncepcja pracy redagowanie publikacji

i:] zaplanowanie badan wybor metodyki |:| zbieranie danych

|:| prowadzenie badan l___] graficzne przedstawienie wynikow
l:l analiza statystyczna |:| zbieranie pi$miennictwa

l———l interpretacja wynik6éw i opracowanie wnioskow korekta pracy przed ztozeniem do druku

konsultacja inne: pozyskanie finansowania publikacji

Przyjmuj¢ do wiadomosci, ze powyzsza praca jako czgs¢ rozprawy doktorskiej bedzie
podstawa do ubiegania si¢ o nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

" Podpis wspdlautora

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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dr hab. Wioletta Dziubek-Rogowska, prof. AWF Wroclaw, dn. 02.02.2024r.
Zaktad Fizjoterapii w Chorobach Wewngtrznych

Wydziat Fizjoterapii, AWF im. Polskich Olimpijczykéw

We Wroctawiu

Oswiadczenie o wspolautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek, Z.; Dziubek, W.; Stefanska, M.; Kowalska, J. A
Comparative Analysis of Functional Status and Mobility in Stroke Patients with and without
Aphasia. Journal of Clinical Medicine 2022, 11, 3478. doi: 10.3390/jcm11123478 m¢j udzial

polegal na:

:l koncepcja pracy redagowanie publikacji

|:I zaplanowanie badan wybor metodyki |:I zbieranie danych

D prowadzenie badan l:l graficzne przedstawienie wynikow
I:l analiza statystyczna |:l zbieranie piSmiennictwa

I:I interpretacja wynikow i opracowanie wnioskow korekta pracy przed zlozeniem do druku

konsultacja inne: pozyskanie finansowania publikacji

Przyjmuj¢ do wiadomosci, ze powyzsza praca jako cze$¢ rozprawy doktorskiej bedzie
podstawa do ubiegania si¢ o nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

Podpis wspotautora

* wpisuje kandydat
** wpisuje wspotautor inny niz kandydat
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dr hab. Wioletta Dziubek-Rogowska, prof. AWF Wroctaw, dn. 19.02.2024r.
Zaktad Fizjoterapii w Chorobach Wewngtrznych

Wydziat Fizjoterapii, AWF im. Polskich Olimpijezykéw

We Wroclawiu

Oswiadczenie o wspoélautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek Z., Dziubek W., Stefanska M. and Kowalska J.
Evaluation of the functional outcome and mobility of patients after stroke depending on their
cognitive state. Scientific Reports 2024, 14: 1515. doi: 10.1038/s41598-024-52236-8 m¢j udzial

polegal na:

I: koncepcja pracy redagowanie publikacji

:l zaplanowanie badan wybor metodyki D zbieranie danych

l:l prowadzenie badan |:I graficzne przedstawienie wynikow
D analiza statystyczna l—_—l zbieranie pismiennictwa

I:I interpretacja wynikow i opracowanie wnioskow korekta pracy przed ztozeniem do druku

konsultacja ‘:] (1[I -

Przyjmuj¢ do wiadomosci, ze powyzsza praca jako cze$¢ rozprawy doktorskiej bedzie
podstawg do ubiegania si¢ o nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

Podpis wspotautora

* wpisuje kandydat
** wpisuje wspdtautor inny niz kandydat
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Niniejszym o$wiadczam, ze w pracy: Guzek, Z.; Dziubek, W.; Stefanska, M.; Kowalska, J. A
Comparative Analysis of Functional Status and Mobility in Stroke Patients with and without
Aphasia. Journal of Clinical Medicine 2022, 11, 3478. doi: 10.3390/jem11123478 mo¢j udziat
polegat na:

[:] koncepcja pracy [:’ redagowanie publikacji

I:I zaplanowanie badan wybor metodyki I:l zbieranie danych

l:' prowadzenie badan graficzne przedstawienie wynikow
analiza statystyczna l:] zbieranie pimiennictwa
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** wpisuje wspotautor inny niz kandydat

70



dr hab. Malgorzata Stefanska, prof. AWF Wroclaw, dn. 19.02.2024r.
Zaklad Fizjoterapii w Dysfunkcjach Narzadu Ruchu

Wydziat Fizjoterapii, AWF im. Polskich Olimpijczykéw

We Wroclawiu

Oswiadczenie o wspolautorstwie publikacji

Niniejszym o$wiadczam, ze w pracy: Guzek Z., Dziubek W., Stefaiska M. and Kowalska J.
Evaluation of the functional outcome and mobility of patients after stroke depending on their
cognitive state. Scientific Reports 2024, 14: 1515. doi: 10.1038/s41598-024-52236-8 mdj udziat

polegal na:

I: koncepcja pracy redagowanie publikacji
I:I zaplanowanie badan wyboér metodyki |:| zbieranie danych

l:’ prowadzenie badan graficzne przedstawienie wynikow
analiza statystyczna |:| zbieranie pi$miennictwa

l:l interpretacja wynikéw i opracowanie wnioskow I:l korekta pracy przed ztozeniem do druku

l:] konsultacja I:I 1111 A

Przyjmuj¢ do wiadomosci, ze powyzsza praca jako czgs¢ rozprawy doktorskiej bedzie
podstawa do ubiegania si¢ o nadanie stopnia doktora przez mgr Zbigniewa Guzka. **

K oeel Mo L

Podpis wspolautora

* wpisuje kandydat
¥ wpisuje wspotautor inny niz kandydat

71



72



