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1. Streszczenie  
Wstęp:  

Pojawienie się nowego wariantu koronawirusa, SARS-CoV-2, i jego gwałtowne 

globalne rozprzestrzenianie doprowadziło do poważnego kryzysu zdrowotnego na 

całym świecie. Zalecenia zachowania dystansu społecznego, nakładane kwarantanny 

poekspozycyjne oraz izolacje osób chorych wywarły znaczny wpływ na zdrowie 

psychiczne osób cierpiących na choroby przewlekłe. Grupa ta, ze względu na swój 

stan somatyczny była z jednej strony bardziej zagrożona ciężkim przebiegiem COVID-

19. Z drugiej zaś, unikanie większych zbiorowisk ludzkich czy placówek medycznych 

było dla niej niemożliwe z powodu konieczności uzyskania niezbędnych świadczeń 

medycznych. 

Cele:  

1. Przegląd literatury dotyczącej biologicznego wpływu SARS-CoV-2 na ośrodkowy 

układ nerwowy, ze szczególnym uwzględnieniem powiązań z chorobami 

neurodegeneracyjnymi.  

2. Ocena wykorzystywanych strategii radzenia sobie ze stresem i ich skuteczności z 

uwzględnieniem występowania objawów psychopatologicznych wśród chorych 

przewlekle.  

3. Analiza występowania zaburzeń snu oraz ich determinant wśród osób chorych 

przewlekle w okresie pandemii COVID-19. 

Materiał i metody: 

Uczestnikami badania byli dorośli pacjenci leczeni przewlekle z rozpoznaniem 

łuszczycy, biorcy przeszczepu nerki, pacjenci dializowani, a w ramach drugiego 

artykułu, także pacjenci z rozpoznaniem stwardnienia rozsianego. Uczestnicy, którzy 

po zapoznaniu się z informacją o badaniu, wyrazili zgodę na udział, uzupełnili 

kwestionariusz w formie papierowej lub formularz internetowy CAWI (ang. 

Computer-assisted web interviewing). Pierwszy cel badania został zrealizowany 

poprzez analizę dotychczasowej literatury na temat biologicznego wpływu SARS-

CoV-2 na ośrodkowy układ nerwowy psychicznego. Cel drugi i trzeci zrealizowano 
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za pomocą danych zebranych wśród uczestników badania zawierających 

kwestionariusz socjodemograficzny, Skalę Odczuwanego Stresu (PSS-10), Inwentarz 

do Pomiaru Radzenia Sobie ze Stresem (Mini-COPE), Kwestionariusz Ogólnego Stanu 

Zdrowia (GHQ-28) oraz Skalę Nasilenia Bezsenności (ISI).  

Wyniki: 

Przeprowadzone analizy wykazały, że wśród uczestników badania poziom 

odczuwanego stresu w związku z pandemią COVID-19 miał w dominującej mierze 

umiarkowany stopień. Najczęściej stosowanymi strategiami radzenia sobie ze stresem 

w tej grupie były strategie skupiające się na problemie, a zwłaszcza aktywne radzenie 

sobie, planowanie oraz pozytywne przewartościowanie. Spośród strategii 

skupiających się na emocjach najczęściej stosowanymi były akceptacja oraz wsparcie 

emocjonalne, a najrzadziej stosowaną był humor. Najrzadziej stosowaną grupą 

strategii radzenia sobie wśród osób przewlekle chorych stanowiły strategie unikające, 

a szczególnie zażywanie substancji psychoaktywnych. W odniesieniu do uczestników 

badania płci męskiej, uczestniczki częściej deklarowały stosowanie strategii z grupy 

skupiającej się na emocjach oraz unikającej.  Zaobserwowano również korelację 

między wiekiem a zwrotem ku religii, podczas gdy większość z pozostałych strategii 

radzenia sobie była ujemnie skorelowana z wiekiem.  Wraz ze wzrostem poziomu 

odczuwanego stresu wzrastał silnie wskaźnik strategii obwiniania siebie, natomiast w 

stopniu umiarkowanym rósł poziom strategii ukierunkowanych na unikanie, strategii 

zaprzestania działań, zaprzeczania oraz wyładowania. Wśród uczestników badania 

25,2% spełniało kryteria umiarkowanej lub ciężkiej bezsenności klinicznej. 

Najczęstszymi skargami dotyczącymi snu były niezadowolenie z jego jakości, wpływ 

zaburzeń na funkcjonowanie oraz zauważalność problemu dla innych. Całkowite 

nasilenie zaburzeń snu było silnie związane ze wskaźnikiem GHQ-28, korelowało 

umiarkowanie dodatnio z odczuwanym poziomem stresu oraz ujemnie z długością 

trwania choroby. 

 

Wnioski: 
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Przedstawione powyżej wyniki cyklu trzech spójnych tematycznie prac dowodzą 

istotnego wpływu pandemii COVID-19 na zdrowie psychiczne pacjentów chorych 

przewlekle w zakresie konsekwencji krótkoterminowych w postaci występowania 

objawów psychopatologicznych na skutek zagrożenia i stresu związanego z 

możliwym zakażeniem, a także długoterminowych na skutek aktywacji prozapalnej 

wynikającej z zachorowania na COVID-19.  

Wyniki przeprowadzonych analiz pozostają zgodne z dostępną literaturą naukową, 

choć pojawiają się w nich pewne istotne różnice, wynikające między innymi z 

czynników o charakterze społecznym i kulturowym, ale także z charakterystyki 

badanej grupy osób chorujących przewlekle. Wcześniejsze leczenie psychiatryczne i 

psychoterapia korelowały ze znacząco wyższymi wynikami w skali ISI, a także mniej 

adaptacyjnym profilem stosowanych strategii radzenia sobie ze stresem. W związku z 

tym, populacja pacjentów chorych przewlekle z wcześniejszymi zaburzeniami 

psychicznymi może być szczególnie narażona na negatywne konsekwencje 

zdrowotne w okolicznościach pandemii. 

Podczas gdy wspomniane wyniki prac oryginalnych opisują nasilenie objawów 

psychopatologicznych, ze szczególnym uwzględnieniem zaburzeń snu, oraz 

stosowane strategie radzenia sobie ze stresem w populacji pacjentów przewlekle 

chorych, poznanie skali długoterminowego wpływu nowego czynnika zakaźnego na 

ośrodkowy układ nerwowy możliwe będzie dopiero w przyszłości i wymagać będzie 

dalszych analiz. 

2. Abstract  
Introduction:  

The emergence of a novel coronavirus variant, SARS-CoV-2, and its rapid global 

spread have led to a serious health crisis worldwide. Recommendations for social 

distancing, post-exposure quarantines, and isolation of infected individuals have had 

a significant impact on the mental health of people with chronic diseases. On one hand, 

this group was more vulnerable to severe COVID-19 due to their somatic condition. 
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On the other hand, avoiding large gatherings or medical facilities was impossible for 

them due to the need for receiving necessary medical care. 

Objectives: 

1. Literature review on the biological impact of SARS-CoV-2 on the central 

nervous system, with particular emphasis on its associations with neurodegenerative 

diseases. 

2. Evaluation of used coping strategies and their effectiveness in relation to the 

occurrence of psychopathological symptoms among chronically-ill patients. 

3. Analysis of the occurrence of sleep disturbances and their determinants among 

chronically-ill individuals during the COVID-19 pandemic. 

Materials and methods:  

The study included adult patients with chronic conditions such as psoriasis, kidney 

transplant recipients, dialysis patients, and, in case of the second article, patients 

diagnosed with multiple sclerosis. Participants who after obtaining information about 

the study consented to participate completed a questionnaire in paper form or with 

the us of an online Computer-Assisted Web Interviewing (CAWI). The first objective 

of the study was achieved through an analysis of existing literature on the biological 

impact of SARS-CoV-2 on the central nervous system. The second and third objectives 

were accomplished using data collected from study participants, including a socio-

demographic questionnaire, Perceived Stress Scale (PSS-10), Mini-COPE (Inventory to 

Measure Coping Strategies), General Health Questionnaire (GHQ-28), and Insomnia 

Severity Index (ISI). 

Results:  

The conducted analyses showed that among study participants, the level of stress 

related to the COVID-19 pandemic was predominantly moderate. The most commonly 

used coping strategies in this group were problem-focused strategies, especially active 

coping, planning, and positive reframing. Among emotion-focused strategies, 

acceptance and emotional support were the most frequently used, while humor was 

the least used. Avoidant strategies, particularly substance use, were the least reported 
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coping strategies among chronically-ill individuals. Female participants more 

frequently used emotion-focused and avoidant strategies when compared to male 

participants. A correlation was also observed between age and turn to religion, while 

other coping strategies were mostly negatively correlated with age. As the level of 

perceived stress increased, the self-blame strategy significantly increased, and 

moderate increases were observed in avoidant strategies, behavioral disengagement, 

denial and venting. Among study participants, 25.2% met the criteria for moderate to 

severe clinical insomnia. The most common sleep complaints were dissatisfaction with 

sleep quality, impact of sleep disorders on daily functioning, and the noticeability of 

the problem to others. The overall severity of sleep disorders was strongly associated 

with the GHQ-28 score, moderately positively correlated with perceived stress levels, 

and negatively correlated with the duration of illness. 

Conclusions:  

The presented results from this set of studies demonstrate the significant impact of the 

COVID-19 pandemic on the mental health of chronically-ill patients, both in terms of 

short-term consequences, such as the occurrence of psychopathological symptoms due 

to the threat and stress associated with possible infection, and long-term consequences 

resulting from proinflammatory activation due to the COVID-19 infection. 

The results of the conducted analyses are consistent with the available scientific 

literature, although there are some significant differences resulting from social and 

cultural factors, as well as the characteristics of the studied group of chronically-ill 

individuals. Previous psychiatric treatment and psychotherapy correlated with 

significantly higher scores on the ISI scale and less adaptive coping strategy profiles. 

Therefore, the population of chronically-ill patients with pre-existing mental disorders 

may be particularly susceptible to negative health consequences in the circumstances 

of pandemic. 

While the mentioned results of the original studies describe the severity of 

psychopathological symptoms, with a particular focus on sleep disorders, and coping 

strategies employed in the population of chronically-ill patients, the full extent of the 
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long-term impact of the new infectious agent on the central nervous system requires 

further analysis and will be described more comprehensively in the future. 

 

3. Wstęp 
 

3.1 Wpływ pandemii COVID-19 na opiekę zdrowotną nad przewlekle 
chorymi 
 

Pojawienie się nowego wariantu koronawirusa, SARS-CoV-2, i jego gwałtowne 

globalne rozprzestrzenianie doprowadziło do poważnego kryzysu zdrowotnego na 

całym świecie. Brak odporności populacyjnej na nowy czynnik zakaźny wymagał 

wprowadzenia szeroko zakrojonych restrykcji mających na celu spowolnienie dalszej 

transmisji SARS-CoV-2. Zalecenia zachowania dystansu społecznego, nakładane 

kwarantanny poekspozycyjne oraz izolacje osób chorych wywarły znaczący wpływ 

na zdrowie społeczne a pośrednio również zdrowie psychiczne ogółu populacji (1). 

Szczególne piętno mogły wywrzeć jednak na osobach cierpiących na choroby 

przewlekłe. Grupa ta, ze względu na swój stan somatyczny była z jednej strony 

bardziej zagrożona ciężkim przebiegiem COVID-19. Z drugiej zaś, często niemożliwe 

było dla niej unikanie większych zbiorowisk ludzkich czy placówek medycznych 

celem uzyskania niezbędnych świadczeń medycznych. Istotny wpływ wywarły 

również ograniczenia dotyczące społecznego i codziennego funkcjonowania 

pozbawiając wiele osób możliwości radzenia sobie ze zwiększonym stresem w 

dotychczasowy sposób (2). Zarówno bezpośrednie skutki infekcji, jak i wpływ izolacji 

społecznej, niepewności i obaw dotyczących przyszłości, ograniczeń w codziennym 

życiu, a także ekonomiczne konsekwencje pandemii, wywierają kumulujący się 

negatywny wpływ na zdrowie ludzi (1,3).  

Do końca roku 2020 na świecie rozpoznano niemal 5 milionów przypadków 

zachorowań na COVID-19 a bezpośrednia śmiertelność z powodu choroby wynosiła 

ponad 1,8 miliona (https://covid19.who.int, dostęp z dnia 13.05.2023). Należy podkreślić, 
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że liczba ta nie uwzględnia pogorszenia stanu zdrowia bądź śmierci związanych z 

nieuzyskaniem świadczeń zdrowotnych zarówno z powodu braku ich dostępności, 

jak i indywidualnych obaw związanych z udaniem się do placówek medycznych w 

trakcie kolejnych fal pandemii (4,5). Pod tym względem, sytuacja osób chorujących 

przewlekle w okresie przed wprowadzeniem powszechnych szczepień przeciwko 

COVID-19 ponownie nabiera szczególnego znaczenia. Zastosowanie środków 

telemedycyny prowadzonej bez narażenia pacjenta na zakażenie nie umożliwia 

przeprowadzenia wszystkich niezbędnych procedur, w tym badania fizykalnego, 

rehabilitacji czy prowadzenia regularnych terapii takich jak hemodializa.  

 

 

3.2 Zdrowie psychiczne osób przewlekle chorych  
 

Rozpoznanie przewlekłej choroby somatycznej oraz konieczność regularnego 

korzystania ze świadczeń medycznych w znaczący sposób wpływa na zdrowie 

psychiczne pacjentów. Poza wpływem objawów choroby podstawowej na jakość życia 

pacjentów choroby przewlekłe, takie jak niewydolność nerek, choroby 

dermatologiczne czy neurologiczne, wymagają regularnego monitorowania, a także 

długotrwałego leczenia, aby zminimalizować ryzyko potencjalnych powikłań. W 

związku z tymi czynnikami, konieczność radzenia sobie z chorobą przewlekłą może 

prowadzić do nasilenia odczuwanego stresu, a w konsekwencji wpływa negatywnie 

na ich zdrowie psychiczne i może wiązać się z pojawieniem objawów 

psychopatologicznych, takich jak objawy depresyjne bądź lękowe (6). Pacjenci często 

doświadczają negatywnych emocji związanych z koniecznością ciągłego 

monitorowania stanu zdrowia, regularnych wizyt u lekarza oraz stosowania leków. 

Ponadto, niektóre choroby przewlekłe mogą wpłynąć na funkcjonowanie 

ośrodkowego układu nerwowego i powodować objawy psychopatologiczne (7,8). 

Poza postępowaniem medycznym, kontrolowanie choroby przewlekłej wymaga od 

pacjentów wprowadzenia istotnych zmian w zakresie stylu życia, takich jak 
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stosowanie odpowiedniej diety, aktywność fizyczna czy unikanie stosowania używek. 

Te zmiany mogą być trudne do zaakceptowania dla niektórych pacjentów, a 

jednocześnie pozbawiać ich możliwości radzenia sobie ze stresem za pomocą 

dotychczas stosowanych strategii i zachowań. Powyższe czynniki czynią populację 

pacjentów chorych przewlekle szczególnie podatną na rozwój bądź nasilenie 

wcześniej występujących zaburzeń psychicznych w trakcie pandemii COVID-19. 

 

 

3.3 Wpływ pandemii COVID-19 na zdrowie psychiczne osób przewlekle 
chorych. 
 

 

Skutki pandemii na indywidualne zdrowie psychiczne wywierane są dwutorowo. Z 

jednej strony bezpośredni biologiczny wpływ wirusa na ludzki organizm może 

prowadzić do intensywnej uogólnionej reakcji układu immunologicznego, hipoksemii 

czy zakrzepicy, których wpływ może prowadzić do znacznych uszkodzeń 

ośrodkowego układu nerwowego a tym samym również do wynikających z nich 

objawów psychopatologicznych (9,10). Dotychczas opisano powikłanie COVID-19 w 

postaci zespołu post-covidowego, którego czas trwania cechuje się znacznym 

zróżnicowaniem a wśród objawów wymieniane są między innymi przewlekłe 

zmęczenie, obniżenie nastroju, objawy lękowe czy obniżenie sprawności funkcji 

poznawczych (11). Jednak mechanizm rozwoju powikłań w zakresie działania 

ośrodkowego układu nerwowego, całkowite rozpowszechnienie, a także znaczenie 

długoterminowych konsekwencji COVID-19 zostaną zweryfikowane w przyszłości.  

Wpływ nowego czynnika zakaźnego, SARS-CoV-2 na ludzki organizm wiąże się z 

nasiloną prozapalną odpowiedzią układu immunologicznego. Szereg mechanizmów, 

takich jak produkcja i przenikanie cytokin obwodowych do ośrodkowego układu 

nerwowego, infiltracja zakażonymi leukocytami czy wzrost przepuszczalności bariery 

krew-mózg w wyniku obwodowych procesów zapalnych, może umożliwiać dalszą 
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propagację aktywacji prozapalnej w mózgu (12–15). Jej konsekwencje w postaci 

zmiany fenotypu komórek glejowych a następnie również utraty neuronów i 

uszkodzenia połączeń synaptycznych stanowią zaś podłoże do rozwoju chorób 

neurodegeneracyjnych (16–19).  

Z drugiej strony liczne doniesienia wskazują na znacznie zwiększone 

rozpowszechnienie występowania objawów psychopatologicznych powstałych w 

wyniku przewlekłego utrzymywania się poważnego stresora w postaci pandemii. 

Obawy związane z przyszłością, stanem zdrowia własnym oraz osób bliskich skutkują 

odczuwaniem podwyższonego poziomu stresu, któremu towarzyszyć mogą objawy 

lękowe, depresyjne czy zaburzenia snu (20). W obliczu ograniczonej edukacji 

dotyczącej zdrowia psychicznego oraz nadal występującej stygmatyzacji osób z 

zaburzeniami psychicznymi, u części populacji strategie radzenia sobie ze stresem 

mogą przybierać dezadaptacyjny charakter, jak na przykład stosowanie używek bądź 

zaniechanie aktywności, prowadząc do dalszego pogarszania zdrowia psychicznego 

w mechanizmie błędnego koła (2). Istotne jest zatem rozpatrywanie wskaźników 

zdrowia psychicznego w odniesieniu do indywidualnie stosowanych strategii 

radzenia sobie ze stresem, tak aby możliwe było wskazanie wpływu poszczególnych 

strategii na dobrostan psychiczny.  

 

4. Cel pracy  
Pierwszy artykuł o charakterze przeglądowym miał na celu analizę biologicznego 

wpływu nowego wariantu koronawirusa, SARS-CoV-2, na ośrodkowy układ 

nerwowy. Omówiono w nim kluczowe biologiczne szlaki uczestniczące w rozwoju 

patologii oraz ich potencjalne długoterminowe skutki w postaci zaburzeń 

psychicznych. Za pomocą przeprowadzonego przeglądu literatury wskazano również 

farmakologiczne i niefarmakologiczne metody redukcji nasilenia procesów 

neurodegeneracyjnych.  
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W drugim artykule badano krótkoterminowe konsekwencje pojawienia się czynnika 

stresowego, pandemii COVID-19, w postaci objawów psychopatologicznych oraz 

stosowane metody radzenia sobie ze stresem w szczególnie narażonej grupie 

pacjentów przewlekle chorych. 

Celem trzeciego artykułu było określenie rozpowszechnienia zaburzeń snu w trakcie 

pierwszej fali pandemii COVID-19 wśród pacjentów przewlekle chorych, wskazanie 

różnic pomiędzy poszczególnymi grupami pacjentów oraz socjodemograficznych 

czynników związanych z nasileniem omawianych zaburzeń.  

 

5. Materiał i metoda badań 
 

5.1. Uczestnicy badań 
Uczestnikami badań prac oryginalnych byli dorośli pacjenci leczeni przewlekle z 

rozpoznaniem łuszczycy, biorcy przeszczepu nerki, pacjenci dializowani, a w ramach 

drugiego artykułu także pacjenci z rozpoznaniem stwardnienia rozsianego. Ze 

względu na obowiązujące w tym czasie obostrzenia i bezpieczeństwo uczestników 

część materiału została zebrana za pomocą formularzy internetowych CAWI (ang. 

Computer-assisted web interviewing), podczas gdy część osób odbywających już 

wizytę w placówce medycznej uzupełniła kwestionariusz w formie papierowej.  

Uczestnicy zostali poinformowani o dobrowolnym oraz anonimowym charakterze 

badania, możliwości rezygnacji z udziału w badaniu w dowolnym momencie, a także 

braku negatywnych konsekwencji wynikających z udziału w nim. Informacje te 

zostały zawarte w opisie badania. Wysłanie formularza internetowego uznane było 

jako potwierdzenie pełnoletności, zapoznania się z opisem i celem badania, a także 

wyrażenie zgody na udział. Do dalszych analiz włączono jedynie formularze, które 

zostały uzupełnione w całości lub z ewentualnymi pojedynczymi pominięciami 

odpowiedzi, co zostało uwzględnione w analizach. 
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Badanie zostało zatwierdzone prze Komisję Bioetyczną przy Uniwersytecie 

Medycznym we Wrocławiu (numery zgód dla poszczególnych grup pacjentów:        

KB-468/2020; KB-469/2020; KB-470/2020 oraz KB-417/2020) i zostały przeprowadzone  

zgodnie z zasadami Deklaracji Helsińskiej. 

 

Rekrutację do badania prowadzono w trakcie pierwszej fali zakażeń SARS-CoV-2 w 

Polsce, w okresie od kwietnia 2020 do sierpnia 2020. Ze względu na obowiązujące w 

tym czasie obostrzenia, rekrutację do badania prowadzono również za pośrednictwem 

mediów społecznościowych stowarzyszeń zrzeszających pacjentów z diagnozą 

łuszczycy oraz stwardnienia rozsianego.  

 

5.2. Wykorzystane narzędzia 
Pierwszy oraz drugi artykuł oryginalny z cyklu bazują na autorskim kwestionariuszu 

socjodemograficznym oraz następujących narzędziach psychometrycznych: Skali 

Odczuwanego Stresu PSS-10, kwestionariuszu MiniCOPE, polskiej adaptacji 

Ogólnego Kwestionariusza Zdrowia-28 (General Health Questionnaire, GHQ-28) oraz 

Krótkiej Skali Nasilenia Bezsenności (Insomnia Severity Index – ISI).  

 

A. Autorski kwestionariusz socjodemograficzny zawierał pytania o płeć, wiek, 

wykształcenie, stan cywilny bądź status związku, ilość dzieci, czas trwania 

choroby podstawowej, zmiany w organizacji wykonywanej pracy na skutek 

rozwoju pandemii COVID-19 oraz kwarantanny i izolacje nałożone na 

uczestnika badania oraz jego bliskich w ostatnich miesiącach.  

B. Skala Odczuwanego Stresu 10 (PSS-10; polska adaptacja: Juczyński & Ogińska-

Bulik, 2009) służy do oceny poziomu odczuwanego stresu w ciągu ostatniego 

miesiąca (21). Składa się z 10 pytań zaprojektowanych celem pomiaru 

subiektywnego poziomu stresu. Uczestnicy wskazują swoje odpowiedzi na 5-

stopniowej skali, gdzie 0 (nigdy) oznacza brak stresu, a 4 (bardzo często) 

oznacza silne odczuwanie stresu. Wynik PSS-10 jest obliczany przez 
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sumowanie wyników poszczególnych pytań. Im wyższy wynik, tym wyższy 

poziom doświadczanego stresu. Wyniki w przedziale 0-13 interpretowane są 

odpowiednio jako niski, 14-26 jako umiarkowany, a 27-40 jako wysoki poziom 

stresu. Kwestionariusz został zatwierdzony dla polskiej populacji i uznany za 

zadowalający pod względem walidacji (Cronbach’s alpha wynosi około 0.8). 

C. Kwestionariusz MiniCOPE składa się z 28 elementów, które są podzielone na 

14 podskal. Kwestionariusz umożliwia identyfikację używanych przez 

badanego strategii radzenia sobie w sytuacji zagrożenia lub stresu (Juczyński & 

Ogińska-Bulik, 2010) (22). Respondenci proszeni są o wybór najbardziej 

odpowiedniej odpowiedzi w czteropunktowej skali Likerta, gdzie 0 oznacza, że 

nigdy nie stosują danej strategii, a 3 - prawie zawsze to robią. W skład podskal 

wchodzą: aktywne radzenie sobie, planowanie, pozytywne 

przewartościowanie, akceptacja, poczucie humoru, zwrot ku religii, 

poszukiwanie wsparcia emocjonalnego, poszukiwanie wsparcia 

instrumentalnego, zajmowanie się czymś innym, zaprzeczenie, wyładowanie, 

zażywanie substancji psychoaktywnych, zaprzestanie działań, a także 

obwinianie siebie. Każda z podskal ma możliwą do uzyskania punktację 

między 0 a 3, gdzie im wyższy wynik, tym częściej badany stosuje daną 

strategię radzenia sobie. Wyróżniane są również 3 grupy strategii radzenia 

sobie: skupiające się na problemie (aktywne radzenie sobie, korzystanie z 

wsparcia informacyjnego, pozytywne przewartościowanie i planowanie), 

skupiające się na emocjach (wsparcie emocjonalne, wyładowanie, poczucie 

humoru, akceptacja, religia i obwinianie siebie) oraz unikające (odwracanie 

uwagi, zaprzeczenie, zażywanie substancji psychoaktywnych i zaprzestanie 

działań).  

D. Ogólny Kwestionariusz Zdrowia-28 (GHQ-28) składa się z 28 pytań i wyróżnia 

cztery kategorie objawów: objawy somatyczne (pytania 1, 3, 4, 8, 12, 14 i 16), lęk 

i bezsenność (pytania 2, 7, 9, 13, 15, 17 i 18), zaburzenie funkcjonowania 

społecznego (pytania 5, 10, 11, 25, 26, 27 i 28) oraz objawy depresyjne (pytania 
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6, 19, 20, 21, 22, 23 i 24). Odpowiedzi udzielane są na czterostopniowej skali 

Likerta, gdzie 0 oznacza "wcale", 1 - "nie więcej niż zwykle", 2 - "raczej więcej 

niż zwykle" i 3 - "dużo więcej niż zwykle". Wynik całkowity stanowi sumę 

poszczególnych odpowiedzi i mieści się w przedziale od 0 do 84. Im wyższy 

wynik, tym bardziej intensywne są badane objawy, a punkt odcięcia dla 

istotnego nasilenia objawów wynosi 24 punkty. Pierwotnie kwestionariusz 

został opracowany przez Goldberga i wsp. w 1979 roku, a polska wersja została 

przetłumaczona i dostosowana przez Makowską i wsp. w 2002 roku (23,24).  

E. Indeks Nasilenia Bezsenności (ISI) dostarcza informacji na temat istniejących 

zaburzeń snu, ich charakteru oraz wpływu na codzienne życie (25). Składa się 

z 7 pytań, na które udzielana jest odpowiedź na 5-stopniowej skali od 0 do 4, 

gdzie wyższe wyniki odpowiadają bardziej nasilonym trudnościom ze snem. 

Wynik całkowity jest obliczany poprzez zsumowanie każdej udzielonej 

odpowiedzi, a zgodnie z literaturą może być interpretowany jako: 0-7 – Brak 

klinicznie istotnej bezsenności; 8-14 – Podprogowa bezsenność; 15-21 – 

Bezsenność kliniczna (o umiarkowanym nasileniu); 22-28 – Bezsenność 

kliniczna (o ciężkim nasileniu). Kwestionariusz został zwalidowany za pomocą 

alfy Cronbacha, której wartości wahały się od 0,72 do 0,9 (26). 

 

5.3 Analiza statystyczna 
 

5.3.1 Pierwsza praca oryginalna 
W pierwszym kroku analizy danych obliczone zostały statystyki opisowe 

wskaźników odczuwanego stresu oraz strategii radzenia sobie ze stresem. Aby 

określić kształty uzyskanych rozkładów obliczono statystyki takie jak: zakres (min-

maks), miary tendencji centralnej (średnia) i rozproszenia (odchylenie standardowe), 

miary asymetrii i koncentracji (skośność, kurtoza). Aby sprawdzić czy uzyskane 

rozkłady różnią się od teoretycznego rozkładu normalnego obliczono testy 
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Kołmogorow-Smirnowa, sugerowane w przypadku prób o relatywnie dużej 

liczebności. 

Aby odpowiedzieć na pytanie, czy poszczególne grupy pacjentów różnią się w 

zakresie stosowanych strategii radzenia sobie ze stresem, przeprowadzono serię 

porównań międzygrupowych z użyciem testu rang H Kruskalla-Wallisa, do którego 

następnie użyto testu post hoc Bonferroniego-Dunn. Wybór testu wynikał z faktu 

występowania istotnych rozbieżności wyników w podgrupach w stosunku do 

rozkładu normalnego. 

Do obliczenia miary związków pomiędzy strategiami radzenia sobie ze stresem a 

długością choroby podstawowej oraz obecnym nasileniem odczuwanego stresu 

zastosowano nieparametryczny test korelacji rho Spearmana oparty na rangach, 

którego właściwości pozwalają na dobre oszacowanie współczynników korelacji w 

przypadku rozkładów normalnych odbiegających w sposób istotny od rozkładu 

normalnego. Do oceny wpływu płci, wcześniejszego leczenia psychiatrycznego oraz 

wcześniejszych oddziaływań psychologicznych na stosowane obecnie strategie 

radzenia sobie przeprowadzono test rang U Manna-Whitneya. 

W celu sprawdzenia czy istnieją różnice w stosowaniu ogólnych strategii radzenia 

sobie ze stresem w interakcji z czterema grupami pacjentów, przeprowadzono 

mieszany model analizy wariancji w schemacie (3) x 4. W modelu czynnikami 

wewnątrzobiektywnymi były ogólne wskaźniki strategii (skoncentrowane na 

problemie, ukierunkowane na emocje, ukierunkowane na unikanie), natomiast 

czynnik międzygrupowy stanowiły cztery grupy pacjentów z różnymi stanami 

medycznymi. Do przeprowadzenia i porównania poszczególnych par średnich 

zastosowano poprawkę Bonferroniego. 

Opisane analizy statystyczne zostały przeprowadzone przy użyciu oprogramowania 

IBM SPSS Statistics v. 26.  
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5.3.2 Druga praca oryginalna 
Na początkowym etapie analizy danych obliczone zostały statystyki opisowe 

wskaźników oceny zdrowia psychicznego, poziomu odczuwanego stresu oraz 

ogólnego nasilenia bezsenności. Aby określić kształty uzyskanych rozkładów 

obliczono statystyki takie jak: zakres (min-maks), miary tendencji centralnej (średnia) 

i rozproszenia (odchylenie standardowe), miary asymetrii i koncentracji (skośność, 

kurtoza) oraz testy normalności rozkładu. Aby sprawdzić czy uzyskane rozkłady 

różnią się od teoretycznego rozkładu normalnego obliczono testy Kołmogorow-

Smirnowa sugerowane w sytuacji prób o relatywnie dużej liczebności. Oprócz 

standardowych statystyk opisowych obliczono również rozkłady procentowe dla 

odpowiedzi na pojedyncze pytania kwestionariusza ISI.  

Analizy międzygrupowe, porównujące wskaźniki oceny zdrowia psychicznego, 

poziomu odczuwanego stresu, ogólnego nasilenia bezsenności oraz szczegółowych 

skarg dotyczących snu u pacjentów z łuszczycą, u pacjentów dializowanych i u 

pacjentów po transplantacjach, przeprowadzono z użyciem testu rang H Kruskalla-

Wallisa z testem post hoc Bonferroniego-Dunn. Wybór testu ponownie wynikał z 

faktu wystąpienia istotnych rozbieżności wyników w podgrupach w stosunku do 

rozkładu normalnego. Celem określenia związku pomiędzy wskaźnikiem nasilenia 

bezsenności a wiekiem, czasem trwania choroby, oceną stanu zdrowia psychicznego i 

poziomem odczuwanego stresu obliczono macierz korelacji rho Spermana.  

 Za pomocą testu U Manna-Whitneya dokonano porównań międzygrupowych 

nasilenia zaburzeń snu ze względu na płeć oraz wywiad w kierunku wcześniejszego 

leczenia psychiatrycznego lub korzystania z pomocy psychologicznej. 

Przeprowadzono również analizę kowariancji ANCOVA oraz wielokrotną regresję 

liniową celem wskazania najistotniejszych parametrów przewidujących nasilenie 

zaburzeń snu.  

Analiz statystycznych dokonano przy użyciu oprogramowania IBM SPSS Statistics v. 

26.  
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6. Cykl publikacji stanowiący podstawę pracy doktorskiej 

 

6.1 Neuroinflammation in Dementia—Therapeutic Directions in a COVID-
19 Pandemic Setting  
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Abstract: Although dementia is a heterogenous group of diseases, inflammation has been shown
to play a central role in all of them and provides a common link in their pathology. This review
aims to highlight the importance of immune response in the most common types of dementia. We
describe molecular aspects of pro-inflammatory signaling and sources of inflammatory activation
in the human organism, including a novel infectious agent, SARS-CoV-2. The role of glial cells in
neuroinflammation, as well as potential therapeutic approaches, are then discussed. Peripheral
immune response and increased cytokine production, including an early surge in TNF and IL-1�
concentrations activate glia, leading to aggravation of neuroinflammation and dysfunction of neurons
during COVID-19. Lifestyle factors, such as diet, have a large impact on future cognitive outcomes
and should be included as a crucial intervention in dementia prevention. While the use of NSAIDs is
not recommended due to inconclusive results on their efficacy and risk of side effects, the studies
focused on the use of TNF antagonists as the more specific target in neuroinflammation are still
very limited. It is still unknown, to what degree neuroinflammation resulting from COVID-19 may
affect neurodegenerative process and cognitive functioning in the long term with ongoing reports of
chronic post-COVID complications.

Keywords: neuroinflammation; TNF; SARS-CoV-2; COVID-19; glial cells; TNF antagonists

1. Introduction

Although dementia is a heterogenous group of diseases, inflammation has been shown
to play a central role in all of them and provides a common link in their pathology. This
review aims to highlight the importance of immune response in the most common types of
dementia, discuss essential mechanisms and sources of neuroinflammation and potential
therapeutic strategies.

Prolonged activation of pro-inflammatory responses in Alzheimer’s disease (AD)
alters function of glial cells and in turn, further accelerates neuroinflammation [1]. Sub-
sequent synaptic dysfunction and loss of neurons are responsible for clinical symptoms
of the disease. Additionally, factors such as insufficient sleep length and subsequent re-
duction in amyloid clearance via the glymphatic system lead to amyloid accumulation,
while simultaneously aggravating systemic inflammatory response [2]. Inflammation in
vascular dementia (VaD) contributes to the three-hit hypothesis, along with hypertension
and hypoxia [3]. Vasculitis is responsible for restricted blood circulation in microvessels and
leads to decreased oxygen supply and regional glial activation favoring neuroinflammation
in the central nervous system (CNS) [4,5]. In the following cascade, blood vessels undergo
remodeling, the blood-brain barrier (BBB) becomes more permeable and microthrombi
cause regional hypoxia and neural death [3,4,6]. While neuroinflammation in frontotem-
poral dementia (FTD) is evident with both pro- and anti-inflammatory cytokines levels
increased in the brain, the impact of the systemic inflammatory activation remains in-
conclusive [7]. However, some studies indicate that FTD is associated with autoimmune
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activation and more frequent comorbidities such as thyroid and rheumatoid diseases but
also with elevated TNF concentrations [8,9] These observations reflect the need to account
for peripheral immune response in understanding pathology of the disease [10]. Lewy
bodies, ↵-synuclein aggregates present in neurons are a hallmark trait of Lewy body de-
mentia (LBD) [11]. Microglial phagocytosis of ↵-synuclein aggregates leads to a release of
pro-inflammatory cytokines, such as IL-6, contributing to increased iron sequestration in
neurons and exacerbating neural death [12]. ↵-synuclein acts as an agonist of microglial
Toll-like Receptor 2 (TLR-2) resulting in oxidative stress and production of TNF, IL-1 and
IL-6 [13]. Addressing evidence from Parkinson’s disease studies, extracellular ↵-synuclein
stimulates leucine rich repeat kinase 2 (LRRK2) expression in monocytes, favoring their
infiltration of the brain parenchyma [14,15]. Additionally, ↵-synuclein oligomers induce re-
lease of calcium from astrocytes leading in turn to glutamatergic neurotoxicity and synapse
loss [16].

As briefly discussed above, source and role of inflammation varies widely depending
on specific dementia type. However, recent research highlights the role of peripheral
cytokines and immune cells in the neurodegenerative processes [17–19]. Numerous comor-
bidities, which are considered to be risk factors of cognitive decline, are linked to dementia
pathology via several mechanisms, among which, inflammation plays a significant role.
While some studies detected a small association between inflammatory markers and global
cognition in the elderly or function disability in dementia patients, life-long immune re-
sponse could not be accounted for in any of those studies [20–22]. Hence, it is currently
argued that the total impact of systemic life-long pro-inflammatory activation, such as
occurs in obesity or rheumatoid diseases, and its role in cognitive decline require further
exploration. In the following sections we describe molecular aspects of pro-inflammatory
signaling and sources of inflammatory activation in the human organism, with a special
regard to a novel infectious agent, SARS-CoV-2 (severe acute respiratory syndrome coro-
navirus 2). The role of glial cells in neuroinflammation, as well as potential therapeutic
approaches, are discussed.

2. Tumor Necrosis Factor Triggers Dementia Pathology

Among various cytokines involved in the immune response, tumor necrosis factor
(TNF) is considered to play a significant upstream role in dementia pathology on a molecu-
lar level. Its pleiotropic effects vary from physiological neuroprotective and repair activities
to pathological neuronal loss occurring in neurodegenerative and autoimmune conditions
which are dependent on TNF form and activated receptor [23]. TNF receptor type 1 (TNFR1)
is commonly expressed and can be bound by both transmembrane and soluble TNF forms,
while TNF receptor type 2 (TNFR2), expressed by myeloid and endothelial cells but also by
CNS-residing glia and neurons, is mainly bound by transmembrane TNF [24]. Protective
versus deleterious outcomes of receptor activation depend on various factors including
TNF concentration, activation of other signaling pathways or cell susceptibility resulting
from cell type and age-related priming [25,26]. TNF signaling activates intracellular path-
ways with transcription factors such as NFB (nuclear factor kappa-light-chain-enhancer
of activated B cells) leading to pro-inflammatory cytokine production and, in conditions of
prolonged signaling, aggravation of inflammation [27,28].

Exposure to TNF in an in vitro AD model has been shown to result in aggregation of ex-
tracellular proteins which are considered characteristic traits of AD and LBD pathology [29].
Interestingly, exposure to TNF does not need to be sustained in order to maintain increased
secretion and aggregation of amyloid-� or ↵-synuclein in such models. This mechanism
may demonstrate profound effects of TNF signaling on pro-inflammatory activation and
cytokine production of astrocytes and microglia, leading to prolonged neuroinflamma-
tion [30]. This phenomenon has been reflected in a cohort study by Lindbergh et al., in
which TNF plasma concentration of participants were assessed annually. Increased systemic
TNF resulted in reduction in grey matter volumes in further assessments in a curvilinear
correlation, with initially-increased TNF correlating with following loss of volume [31].
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Additionally, within-person increases in TNF correlated with lower scores obtained in
neuropsychological evaluation with the use of Mini Mental State Examination.

3. Mechanisms of Chronic Low-Grade Inflammation

Chronic low-grade inflammation stems from various conditions such as obesity, au-
toimmune and metabolic diseases, but also from psychosocial stressors. Adipokines re-
leased by white adipose tissue favor low-grade chronic inflammation and it has been
shown that resulting changes to cytokine levels in mouse hippocampi can be elicited by
simple fat tissue transplantation [32,33]. Obesity in humans is associated with greater neu-
roinflammation and worse cognitive performance, as shown by Samara et al., in a cohort
study [34]. The impact of obesity on cognition is mediated both by adipokine dysfunction
and increased production of pro-inflammatory cytokines by activated adipocytes [35,36].
Rheumatoid diseases are linked to a higher risk of atherosclerotic lesions and the proposed
mediator is low-grade inflammation [37]. Both metabolic syndrome and type 2 diabetes
have also been implicated in low-grade inflammation [38]. Moreover, in a longitudinal
study chronic work-related stressors were associated with increased inflammatory index in
men [39].

Another important factor in pro-inflammatory activation of the immune system seems
to be composition of gut microbiota, which interestingly, has also been associated with
above-mentioned causes of chronic inflammation [40]. Recent studies highlight the influ-
ence of diverse and complex environments present in the gastrointestinal tract on various
health outcomes, including neurodegenerative diseases [41]. The bidirectional relations
between gut microbiota and brain are reflected by the term gut-brain axis in which both
blood and vagus nerve serve as mediators. In Parkinson’s disease ↵-synuclein aggregates
are detected in intestinal submucosal plexus in a prodromal stage of disease [42]. Addi-
tionally, pathological ↵-synuclein was shown to be reversely transported via vagus nerve
in animal models [43]. A similar mechanism has also been hypothesized for amyloid-� in
AD [44]. The noteworthy mechanisms of microbial impact on the CNS include (1) intestinal
production of cytokines; (2) entry of bacterial toxins, such as lipopolysaccharides, to the
bloodstream; (3) microbial production of neurotransmitters; (4) direct passage of microbes
to bloodstream and reactive production of cytokines by immune cells, but also (5) microbial
entry to the CNS. Several highly adapted bacterial species, such as Streptococcus pneumoniae
or Neisseria meningitidis are able to cross the BBB, often leading to its disruption and clinical
manifestations of neurological infection. However, most of the microbial interactions with
the CNS are considered to occur in a chronic, life-long fashion [45,46]. On the other hand, it
is argued that activation of hypothalamic-pituitary-adrenal axis by circulating lipopolysac-
charides constitutes CNS response and affects the gastrointestinal tract in a feedback loop
manner [47].

4. SARS-CoV-2—A Novel Source of Neuroinflammation?

Recently, global exposure to the novel infectious agent, SARS-CoV-2, raises a question
about neuroinflammatory consequences of COVID-19 (Coronavirus Disease 2019). Despite
the fact that most cases of the infections are mild, their long-term effects in humans remain
unknown [48]. SARS-CoV-2 has proven neurotropism and was shown to enter the CNS
and disrupt the BBB integrity [49–52]. The entry of the virus to the CNS could occur via the
olfactory nerve retrograde route but also with viral particles infecting endothelial cells and
in conditions of BBB impairment, also pericytes and astrocytes [53,54].

So far, insufficient data exists on hypothesized retrograde axonal transport of the
SARS-CoV-2. However, potential cellular mechanisms for this pathway could include
ESCPE-1 retrograde trafficking. This endosomal transport system is responsible for sorting
of neuropilin-1, which was shown to be a host factor for SARS-CoV-2 infection but further
studies are required in order to confirm this pathway [55]. While evidence exists that
virus present in the blood infects endothelial cells causing loss of the BBB integrity and
allowing for entry to the CNS [56,57], it is still unclear whether disruption of BBB occurs
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due to tight junctions alterations [58] or basement membrane remodeling [59]. Another
hypothesized pathway is the ‘Trojan horse’ mechanism observed in HIV infection, with
infected circulating macrophages crossing the BBB and transporting SARS-CoV-2 to the
brain compartment [60].

The apolipoprotein E4 (ApoE4) genotype has been associated with decreased antiviral
defense gene expression resulting in increased risk of neuronal or astrocytic infection and
more aggravated inflammatory response in astrocytes [61,62]. This finding links COVID-19
to AD pathology, for which ApoE4 gene is a well-established risk factor. Brain-residing cells,
such as neurons, glia or pericytes have been shown to express the angiotensin-converting
enzyme (ACE2) receptor, which facilitates viral infection in other organs such as lungs
or heart [63–65]. Studies conducted in vitro indicate that SARS-CoV-2 infection in neu-
rons results in synapse loss along with a decreased number and impaired morphology
of neurites [61]. Furthermore, a multimodal omics approach revealed correlations be-
tween COVID-19 neuroinflammation and cognitive decline, with special emphasis on AD
microvascular injury pathways [62].

While acute infection has been documented to cause neurological conditions such
as encephalopathy and meningoencephalitis, their occurrence does not require the viral
invasion of the CNS but can also result from other neuroinflammatory pathways [66]. In a
study of 29 COVID-19 patients with neurological manifestations of the disease, most of them
did not test positively for SARS-CoV-2 RNA in the cerebrospinal fluid (CSF) samples [67].
The total impact of the inflammatory activation in the CNS by SARS-CoV-2 is yet to be
described. Peripheral immune response and increased cytokine production, including an
early surge in TNF and IL-1� concentrations, impact the CNS-residing cells and favor their
priming [53,54,66,68–71] (Figure 1). One of the proposed mechanisms of this phenomenon
is entry of the peripheral pro-inflammatory signaling to the CNS via endothelial cells [72].
The effects of systemic inflammation observed in the brain compartment during COVID-19
have been described in several reports in which CSF pro-inflammatory cytokines levels
were elevated throughout the course of the disease [73,74]. Additionally, cardiovascular
consequences of COVID-19, such as coagulopathy and stroke, also contribute to cognitive
decline [68,70,75]. As it turns out, despite some reports of viral presence in the CNS, the
relevant consequences of COVID-19 in regard to neurodegeneration may actually occur
without infiltration or replication of SARS-CoV-2 in the brain compartment. So far, a
novel somatic symptomatology similar to chronic fatigue syndrome has been reported and
described as post-COVID syndrome or long COVID [76], but other long-term consequences
of COVID-19 may be reported in the future and more mechanistic studies are required in
order to answer which pathways are of importance in their development.
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Figure 1. SARS-COV-2 infection impacts the CNS via several potential pathways: (1) Infection of 
Figure 1. SARS-CoV-2 infection impacts the CNS via several potential pathways: (1) Infection of
endothelial cells by viral particles present in the blood; (2) infiltration of the CNS by activated
leukocytes from the bloodstream; (3) entrance of pro-inflammatory cytokines into the CNS; (4) loss of
the BBB integrity due to increased immune response; (5) hypothetic direct passage of viral particles
via olfactory nerve and (6) activation of pro-inflammatory phenotypes of CNS-residing cells.

5. Glial Involvement in Neuroinflammation

Research shows that the physiological neuroprotective immune response becomes
impaired in conditions of prolonged pro-inflammatory activation in the CNS. The intricate
interplay between different cell types residing in the CNS, such as neurons, microglia or
astrocytes, becomes disturbed, eventually altering their function and leading to progres-
sive aggravation of molecular pathology. Glial cells take part in nourishment of neurons
but also affect their maturation, synapse formation and proper function [77,78]. It has
been shown that both astrocytes and microglia exhibit neuroprotective and neuroinflam-
matory phenotypes, though these two main phenotypes may vary widely [79–81]. Loss
of neuroprotective glial functions may in fact be associated with age-related decrease in
acetylcholine receptors which are responsible for anti-inflammatory glial actions [80,82].

Astrocytes, the most numerous cells in the CNS maintain proper neurotransmission,
regulate neural metabolism and oxidative status and contribute to glymphatic clearance
of deleterious substrates [83,84]. Along with neurons and endothelial cells they allow for
neurovascular coupling crucial for separation but also equilibrium maintenance in blood
and brain compartments [85]. However, in neurodegenerative diseases their neuroprotec-
tive and neuroregulatory roles are impaired. Evidence indicates that astrocytes exhibit
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more pro-inflammatory phenotype with older age [86]. Exposure to phosphorylated tau
oligomers evokes a pro-inflammatory astrocyte phenotype in AD and FTD patients result-
ing in a further increase in TNF production and activation of inflammatory phenotypes in
surrounding cells [87]. Additionally, activated astrocytes are implicated in amyloid produc-
tion increasing amyloid burden in the CNS, while their effectiveness in amyloid clearance
decreases with time [79]. In LBD, ↵-synuclein aggregates accumulate in astrocytes leading
to their chronic activation [83]. Microangiopathy impairs function of the neurovascular unit.
In such conditions, astrocytes lose their buffering function leading to potassium imbalance
and altered neuronal excitability [88]. In an animal model of VaD, reactive astrocytes
significantly influenced survival of hypoxic neurons, which was mediated by lipocalin-2
expression [89]. Use of human-induced pluripotent stem cells and their differentiation into
astrocytes led to remyelination and axonal sprouting enabling improvement of cognitive
functions in another rodent model of VaD [90].

Microglia are primary immune cells responsible for phagocytosis, cytokine production
and immune surveillance in the CNS [91,92]. However, their longevity and low turnover fa-
cilitate development of age-related neurodegenerative diseases [93]. It is currently believed
that throughout life microglia respond to various stressors and become primed leading
to often exaggerated and prolonged inflammatory responses to stimuli present in older
age [94–96]. Primed microglia are characterized by less efficient amyloid phagocytosis and
greater production of pro-inflammatory cytokines, such as TNF [97,98]. Interestingly, TNF
has been shown to inhibit microglial clearance and increase production of amyloid in the
CNS [99]. The primed microglia are also characterized with overexpression of immune sur-
face protein TREM 2 (triggering receptor expressed on myeloid cells 2), which initially helps
to alleviate amyloid burden [80,100]. In the brain compartment TREM2 is expressed by
microglia only and promotes their survival, activation and phagocytosis [101,102]. CSF con-
centration of its soluble form, sTREM2, is indicative of neurodegeneration, with its higher
levels correlating with slower cognitive decline in AD patients [103]. TREM gene variants
have been implicated in pathologies of AD, FTD, along with ↵-synucleinopathies [101].
However, conflicting results from animal studies lead to the conclusion that the role of
TREM2 in dementia pathology may actually be dependent on the stage of disease, with
TREM2 reducing amyloidogenesis at early stages but eventually increasing development
of amyloid plaques [104–107]. The reasons for the changed outcome of this signaling
pathways may result from prolonged peripheral inflammatory activation influencing the
CNS and therefore, activation of other signaling pathways.

Apparently, impaired microglial function resulting in ineffective amyloid plaque clear-
ance favors development of microgliosis. In neurodegenerative diseases such as AD and
LBD, the total number of microglia is increased, while number of activated microglia
correlates with observed tau pathology [99,108]. Tau aggregates, have in turn been shown
to induce NLRP3 inflammasome activation, leading to further production of IL-1� by
microglia and aggravation of neuroinflammation [109]. Of note, pharmacological reduction
in microgliosis and alteration of the glial pro-inflammatory phenotype leads to allevi-
ation of tau-related pathology and improvement of cognitive functioning in an animal
model [110]. Evidence exists, that activated glia may in fact facilitate propagation of ↵-
synuclein pathology in in vitro models of ↵-synucleinopathies [111–113]. Additionally,
microglia and astrocytes have been implicated in defective autophagy and glutamate
excitotoxicity in FTD [114–116].

6. Methods for Reduction of Pro-Inflammatory Activation—Critical Appraisal

Since TNF signaling exerts a triggering effect in the development of cognitive de-
cline [29,31], the question arises, whether interventions focused on reduction in TNF
concentrations or inhibition of its signaling pathway may play a role in dementia preven-
tion or treatment. There are several methods of reducing an inflammatory state in the
human organism, including dietary and pharmacological interventions.
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Diet has been implicated in pathology of numerous neurodegenerative diseases, in-
cluding dementia. A well-balanced diet provides all nutritional ingredients necessary for
maintaining healthy and functional neurons [117]. On the other hand, it is believed that diet
largely impacts inflammatory activation and immune response, which in turn influences
regional inflammatory response in the brain. Various studies, including large cohorts, have
associated inflammatory dietary patterns with faster cognitive decline and subsequent
cognitive impairment [118–120]. The correlation between inflammatory diet and cognition
is especially apparent in regard to several cognitive functions, such as episodic memory,
semantic-based memory, executive functions and working memory [121].

The Western diet which comprises highly-processed food rich in fructose and saturated
fat is known to increase TNF concentration in animal models [122]. Mice immunized
against Klebsiella pneumoniae were shown to have lower levels of inflammasome-related
inflammation, providing yet another link between gut microbiota and inflammation. This
phenomenon was mediated by the presence of apolipoprotein E and was not observed in
ApoE �/� animals [122]. Although individually tailored diets are not yet within reach
and require further exploration, some conclusions regarding the influence of particular
diets on neurodegenerative processes can be made based on existing studies [123]. For
example, use of Dietary Inflammatory index (DII), which takes into account individual’s
dietary composition and characteristics, allows us to indicate the general influence of one’s
diet on systemic cytokine levels and inflammatory activation [124]. Higher scores of DII
were shown to strongly correlate with worse cognitive performance [125]. It stands to
reason, that the influence of environmental factors such as diet in preserving cognition
cannot be underestimated. On the other hand, it seems that the inflammatory potential
of the consumed food may be related not only to the specific products but also to the gut
microbiota composition resulting from the daily diet. A summary of findings associated
with specific diets can be found in Table 1 [126–135].

Table 1. Summary of findings associated with diet and inflammation.

Study (Type) Outcomes Diet/Intervention Group Key Findings

Ostan et al., 2015 [126]
(cohort study)

Inflammatory and
metabolic parameters

RISTOMED diet
(personalized and

balanced)
+/� nutraceutics

125 participants

RISTOMED diet alone or
with each nutraceutical

supplementation
significantly decreased

erythrocyte
sedimentation rate

Kim et al., 2022 [127]
(non-randomized

intervention study)

Inflammatory parameters
Insulin sensitivity

Short-term ketogenic diet
(3 days) 15 participants

Short-term Ketogenic diet
resulted in lower IL-1�

and TNF secretion;
Improved

insulin sensitivity

Al-Abauidy et al., 2021
[128]

(randomized clinical trial)

Oxidative stress and
inflammatory parameters

Mediterranean diet
(12 weeks) 19 participants

Mediterranean diet
reduced IL-6 levels by 49%

and levels of oxidative
stress marker, 8-OHdG,

by 32.4%

Georgoulis et al., 2021
[129]

(randomized clinical trial)

Oxidative stress and
inflammatory parameters

Mediterranean diet
(6 months)

187 patients with
obstructive sleep apnea

Mediterranean diet
reduced hs-CRP levels

in patients

Casas et al., 2017 [132]
(randomized clinical trial) Cytokine levels

Mediterranean diet +/�
extra virgin olive oil

(5 years)
66 participants

Mediterranean diet
reduced IL-6, IL-8, MCP-1,

and MIP-1� levels.
Addition of extra virgin
olive oil reduced IL-1�,

IL-5, IL-7, IL-12p70, IL-18,
TNF-↵, IFN-�, GCSF,
GMCSF, and ENA78
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Table 1. Cont.

Study (Type) Outcomes Diet/Intervention Group Key Findings

Omorogieva et al., 2021
[130]

(meta-analysis)

Lipid profiles, LPS, BMI,
inflammatory markers Diet rich in fiber 10 studies included in

meta-analysis

Dietary fiber reduces total
cholesterol, BMI and CRP,
but no significant changes

were observed for IL-6
and TNF

Shivappa et al., 2016 [131]
(cross-sectional study) Inflammatory markers - 532 adolescents

Higher dietary
inflammatory index scores

were associated with
increased levels of various

inflammatory markers:
TNF-↵, IL-1, 2, IFN-�

and VCAM

Mazzoli et al., 2020 [133]
(animal study)

Inflammatory markers,
insulin sensitivity, BDNF Western diet (4 weeks) 16 rats

Western diet increased
TNF levels in white
adipose tissue and

hippocampus of rats;
brain BDNF and

synaptotagmin I were
decreased, while PSD-95

was increased.

Jena et al., 2020 [134]
(animal study)

Interleukin-17, PD-95,
BDNF

High sugar and high fat
diet (FPC diet) for 3

months, and 5 months
+/� inulin

supplementation

12 mice

FPC diet elevated ROR�
and IL-17A signaling.

Accompanied by
microglia activation and

reduced hippocampal
long-term potentiation,

FPC diet intake also
reduced postsynaptic
density-95 and brain

derived
neurotrophic factor.

Godfrey et al., 2020 [135]
(animal study)

CRP levels, CSF dopamine
concentrations

Functional connectivity

12 months of
obesogenic diet 34 female rhesus monkeys

CSF dopamine
concentrations decreased,
and CRP concentrations
increased. Resting-state

magnetic resonance
neuroimaging showed

that higher CRP
concentrations were

associated with decreased
functional connectivity.

Non-steroidal anti-inflammatory drugs (NSAIDs), the most commonly used anti-
inflammatory drugs, were considered as potential dementia preventive agents in numerous
studies. Some animal and human cohort studies suggested a beneficial influence of a daily
intake of specific NSAIDs in preventing development or progression of most common
types of dementia via reducing distinct dementia pathology [136–138]. However, large
randomized clinical-trials or meta-analyses did not provide strong evidence supporting
their recommended use, with a special regard to the dangerous side effects of their daily
intake, such as potential gastrointestinal bleeding [139–146].

TNF antagonists offer yet another interesting approach to reducing inflammatory
activation in humans. These agents are commonly used in autoimmune diseases, such
as rheumatoid arthritis, psoriasis or inflammatory bowel diseases [147]. Their effects in
controlling excessive immune response are mediated by binding TNF but the exact mecha-
nisms and affinity to soluble and transmembrane TNF vary, hence their clinical use can also
differ [26,148,149]. Moreover, some other mechanisms of action have been described, such
as lymphotoxin-↵ blocking by etanercept. Additionally, infliximab has been proven to re-
duce expression of GM-CSF (granulocyte-macrophage colony stimulating factor) [150,151],
while infliximab and adalimumab are able to induce production of immunosuppressive IL-
10 by macrophages in vitro [152]. Psoriasis patients treated with etanercept had decreased
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expression of IL-1 and IL-8 genes which correlated with reduction in total pro-inflammatory
immune response [153]. Importantly, although molecular weight and properties do not
allow for free entry of TNF antagonists into the CNS, evidence indicates that these drugs
may have protective influence against brain aging.

It seems that both BBB-nonpenetrating and modified, BBB-penetrating, etanercept
reduce tauopathy, microgliosis and therefore, neuronal loss in a mouse model of AD. Addi-
tionally, they increase PSD95 protein levels indicating synaptic health. This phenomenon
may be related to the peripheral effects of the drug and underlines the importance of
tackling chronic inflammatory activation in order to maintain physiological neuronal func-
tion [154]. Similar observations had been made previously, in a study by Chang et al. [155].
Administration of BBB-penetrating TNF-inhibitor, cTfRMAb-TNFR, resulted in a significant
decrease in neuroinflammatory markers, amyloid burden and BBB disruption in an AD
mouse model. These results were comparable to those obtained with the use of etanercept
in regard to amyloid burden and BBB integrity but not for neuroinflammation portrayed
with ICAM-1 concentration. The cognitive performance of tested mice was highest in a
group treated with cTfRMAb-TNFR highlighting the crucial role of neuroinflammation in
cognitive decline [155]. Use of BBB-penetrating agents remains especially interesting in
regard to FTD pathology, in which cytokine production seems to take place mainly in the
brain [7].

An experiment conducted in an animal model of metabolic syndrome proved that
intraperitoneal administration of infliximab improved lipid profiles in rats—i.e., decreased
triglycerides and increased HDL. Additionally, the study group had lower adiponectin
concentrations compared to the control, impacting low-grade inflammation. Noteworthy,
not all metabolic aspects were normalized and cognitive tests were not included in the study
protocol [156]. It may be hypothesized that an up-stream role of TNF in obesity-induced
pathology, limits the potential protective effects of TNF inhibition in conditions of already
present metabolic syndrome. On the other hand, intracerebroventricular administration of
infliximab in a transgenic mouse model of AD resulted in a significant decrease in brain TNF
levels, reduction in amyloid burden and tau pathology [157]. Another study conducted in
a rat model of VaD, revealed a therapeutic effect of adalimumab administration in treating
cognitive deficits resulting from cerebral hypoperfusion. This finding was associated with a
reduction in neuronal loss and of microglial activation mediated by NFB suppression [158].

A systematic literature review of TNF antagonist effects on AD revealed beneficial
influence of TNF inhibition on cognition [27]. Most commonly studied agents, etanercept,
infliximab and adalimumab, used in rheumatoid arthritis coincided with up to 60–70% re-
duction in AD incidence in large epidemiological analyzes of rheumatoid arthritis patients,
whereas other methods of treatment did not affect AD incidence [159]. Similar results
were obtained in patients with psoriasis who were treated with etanercept, infliximab or
adalimumab [160]. Rheumatoid arthritis and psoriasis, among other autoimmune diseases,
are known risk factors of AD due to the occurrence of persistent inflammatory activation
which may constitute a confounding factor for generalized conclusions [161–163]. However,
these observations warrant further research in other populations in order to establish a
protective role of TNF inhibition on development and progression of various types of
dementia. Updates on current clinical trials can be found in Table 2.

Table 2. Updates on clinical trials with the use of agents which potentially reduce neuroinflammation.

Anti-Inflammatory Agent Clinicaltrial.gov Indentifier Clinical Trial Phase Results

Etanercept
(TNF antagonist)

NCT01068353, NCT01716637,
NCT00203359, NCT00203320 1–2

Etanercept was well tolerated
and showed some trends

toward cognitive, functional,
and behavioral benefits
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Table 2. Cont.

Anti-Inflammatory Agent Clinicaltrial.gov Indentifier Clinical Trial Phase Results

XPro1595/DN-TNF
(TNF antagonist)

NCT03943264, NCT05321498,
NCT05522387, NCT05318976 1,2

In phase 1 XPro1595 reduced
white matter free water and

increased the axonal integrity
in adults with mild to

moderate Alzheimer’s disease
with signs of inflammation.

Phase 2 trials are
currently active

Dapagliflozin
(selective sodium-glucose
cotransporter 2 inhibitor)

NCT03801642 1/2

Trial ongoing;
Alongside beneficial

metabolic effects a potential
anti-inflammatory effect via
reduction in oxidative stress

ALZT-OP1/cromolyn +
ibuprofen

(mast cell stabilizer + NSAID)
NCT04570644, NCT02547818 1/2, 3

The combination of cromolyn
and ibuprofen was safe and

well tolerated. The
concentrations of cromolyn

and ibuprofen observed in the
CSF are considered sufficient
to titrate the estimated daily
amyloid production and the

associated inflammatory
response in patients with AD.

Phase 3 results are to
be published.

Senicapoc
(KCa3.1 blocker) NCT04804241 2

Phase 2 trial is currently active.
Previous animal studies show
reduced neuroinflammation,
decreased cerebral amyloid

load, and enhanced
hippocampal neuronal

plasticity [164].

7. Conclusions

TNF, a key pro-inflammatory cytokine, plays a central role in the pathology of several
types of dementia. Neuroinflammatory aspects of neurodegenerative diseases are related
to various factors, both peripheral and located in the CNS. Pro-inflammatory cytokines
prime glial cells, leading to aggravation of neuroinflammation. Unsurprisingly, lifestyle
factors, such as diet, have a large impact on cognitive outcomes and should be considered
as a crucial step in dementia prevention. So far, insufficient data exists on the use of TNF
antagonists in dementia prevention and treatment. The predominance of studies conducted
in AD models and the few experiments exploring their effects in other types of dementia
may constitute a relevant research gap. Focused randomized clinical trials are warranted in
order to establish the efficacy of anti-TNF agents and their mechanisms of action in most
common types of dementia. It is still unknown, to what degree neuroinflammation resulting
from COVID-19 may affect neurodegenerative processes and cognitive functioning in
the long term with ongoing reports of chronic post-COVID complications. However,
neuroinflammatory aspects of novel common infectious agents need to be taken into
account in order to plan potential interventions focused on reduction in immune senescence
in dementia treatment.
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Abstract: In many countries, the COVID-19 pandemic led to healthcare reorganization limiting access
to diagnostic or therapeutic procedures for chronically-ill patients. In this article, we describe the
psychological consequences and coping strategies of several groups of chronically-ill patients. During
the cross-sectional survey conducted in 2020, we enrolled 398 patients with four different chronic
conditions (psoriasis, multiple sclerosis, and patients who have undergone a kidney transplant or
received dialysis). The study sample was examined regarding the experienced stress levels (Perceived
Stress Scale) and coping strategies (Brief-COPE). All four groups of patients most commonly declared
using problem-focused coping strategies and least commonly reported the use of avoidant coping.
Higher levels of perceived stress strongly correlated with self-blaming. The participants who declared
previous psychiatric treatment or psychotherapy were more likely to use self-blaming, behavioral
disengagement, substance use, and avoidant coping, while previous psychotherapy additionally
correlated with emotion-focused coping. Group comparison identifies patients with a chronic
neurological disease, such as multiple sclerosis, at higher risk of a less beneficial coping profile than
kidney transplant recipients. Further focus on education and early interventions in at-risk individuals
is needed, and widely targeted mental health programs are indicated in order to improve the mental
health of patients suffering from chronic diseases.

Keywords: pandemic; COVID-19; SARS-CoV-2; chronic diseases; psychopathology; coping; chronic
kidney disease; multiple sclerosis; psoriasis

1. Introduction
COVID-19 has quickly spread from its place of origin worldwide, leading to a global

pandemic emergency. By the end of 2022, the number of confirmed COVID-19 cases
has reached over 649 billion worldwide, with reports indicating insufficient testing and
detection in numerous regions [1,2]. Initial preventive actions were aimed at the reduction
of viral transmission and therefore alleviating the hospitalization burden in order to avoid
the collapse of healthcare systems. Prior to the vaccine development, actions oriented
toward the reduction of SARS-CoV-2 transmission initially involved long and recurring
lockdowns, travel, and social restrictions and resulted in a major reorganization of daily
life. These restrictions took a severe toll on the mental health of citizens, the size of which
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is yet to be accounted for, along with the long-term consequences of both viral infection
and social isolation stemming from introduced restrictions [3,4].

In many countries, healthcare reorganization resulted in limited access to diagnostic
or therapeutic options for novel cases of other diseases [5]. Additionally, various factors
contributed to decreased availability of required medical services needed for the mainte-
nance of chronic diseases. Among these factors are (1) personnel shortage stemming from
exposure to SARS-CoV-2 and following quarantines and/or infections; (2) reorganization of
clinical wards, with medical professionals being transferred to temporary COVID-19 wards
and thereby decreased number of professionals remaining at their standard placement and
(3) necessity to secure back-up hospital beds in case of a rising incidence during following
COVID-19 waves. These factors required additional effort from patients and eventually
resulted in a transient reduction of planned appointments, administered procedures, and
check-ups [6–9]. On the other hand, anxiety related to medical institution visits and po-
tential SARS-CoV-2 infection disabled another group of patients from obtaining regular
professional medical care.

Numerous reports illustrate the effects of the pandemic on the mental health of the
general population, indicating a large distribution of COVID-19-related anxiety symptoms,
with some researchers proposing a separate term, COVID stress syndrome [10]. After
the early pandemic phases, the acute stress factor gained chronic character leading to a
novel manifestation of pandemic-associated mental disorders. Currently, many researchers
report on factors contributing or correlated with mental health outcomes in the general
population, in students, or in medical professionals [11–14]. However, much less is known
about the consequences of COVID-19-related psychological strain on vulnerable popula-
tions, such as individuals at risk for mental disorders, the elderly, and those frequently
requiring services of the health care system—patients treated for chronic diseases, such as
neurological disorders, dermatological conditions, or patients undergoing dialyses. The
early reports indicate a higher incidence of mental disorders such as depression and anxiety
in chronically-ill patients [15]. Additionally, studies that focus mostly on the quality of
life of people diagnosed with certain chronic medical conditions suggest that the impact
of primary diagnosis significantly varies and depends on the characteristics of the dis-
ease [16–18]. Our previous research showed that 48% of chronically-ill patients presented
clinically significant psychopathological symptoms in the early stages of the pandemic [19].
This scale of mental health burden significantly exceeds the levels in the general population
ranging from 14% to 27% during the first wave of the COVID-19 pandemic [20,21], and
highlights the importance of the predisposing individual traits and potential differences
between groups of patients which have not been described so far.

Individual strategies for dealing with stress are described as coping and are believed
to significantly mediate the varied outcomes of global stress factors, such as the COVID-
19 pandemic, on one’s mental health. The impact of this mediation remains difficult to
quantify. However, some studies present results indicating that used coping strategies in
response to either acute or chronic stressful events may actually be responsible for over
50% of mental health outcomes, such as anxiety, depression, or somatization [22,23]. For
example, people dealing with stress via avoidance were found to be more likely to manifest
anxiety, depression, or symptoms of an eating disorder, while people who respond to
stress with problem-solving are at lower risk of these outcomes [24]. Patients diagnosed
with multiple sclerosis and using positive reframing, emotional support, instrumental
support, religion, planning, and self-distraction were found to be more likely to exhibit
post-traumatic growth [25]. There are several classifications of coping strategies that are
based on the action direction towards/from a stressful stimulus or emotion use. What
is important, the adaptive and detrimental characteristics of each coping strategy may
vary depending on the chronicity of the stimulus, its range, and characteristics but also on
external factors, such as societal or cultural differences [26].

In this article, we describe the psychological consequences and coping strategies
of several groups of chronically-ill patients. We aim to distinguish stress-predisposing
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characteristics related to ongoing chronic disease or sociodemographic factors and also
to indicate beneficial and deleterious coping strategies common in this population. With
the rapid occurrence of novel SARS-CoV-2 variants, this knowledge may allow better
identification of chronically-ill patients at risk of deterioration of their mental health and
implementation of early interventions. Additionally, it may serve for better organization of
necessary health care in a potential need of temporary lockdown reintroduction.

2. Materials and Methods
2.1. Study Design and Settings

We have recruited chronically-ill patients with diagnoses of psoriasis, multiple sclerosis
(MS), patients who had had a kidney transplant, and patients with chronic kidney disease
receiving dialyses to participate in a cross-sectional survey carried out between May and
October 2020. The local Bioethical Committee at the Wroclaw Medical University approved
the study (KB-468/2020; KB-469/2020; KB-470/2020; KB-417/2020). For detailed methods
and procedures, see Pawłowski et al., 2022 [19].

Participants took part in a survey voluntarily and without financial reward. Partici-
pation was anonymous, and data was secured at all stages of the study. Questionnaires
were delivered both via an online form and printed format, as a consequence of COVID-19
restrictions and for patients’ safety. We used Computer-Assisted Web Interviewing (CAWI)
to conduct an online version of a survey and shared it with patients via websites and
profiles of MS Societies and Polish Psoriasis. The printed forms were provided to patients
at the University Clinical Hospital in Wroclaw, Poland. In the preliminary section of the
survey, respondents filled out an informed consent, so participation and processing of
data were possible. The online version required confirmation of informed consent so that
respondents only then could continue and submit the questionnaire. In the printed version,
the respondents confirmed informed consent by signing the form and completing the
survey. The participants were evaluated for perceived levels of stress and employed coping
strategies. Demographic variables, as well as pandemic-related data, such as previous
quarantines, COVID-19 exposures, or infections, were also contained in the survey. We
downloaded the data file from an online survey and transcribed manually the information
from paper questionnaires to the database.

2.2. Participants
The inclusion criteria for the recruitment were: (1) a previous diagnosis of psoriasis

(P), multiple sclerosis (MS), being an adult kidney transplant recipient in the past (T) or
undergoing dialysis treatments at the present time (D); (2) age over 18 and (3) providing
informed consent to participate. Due to the online version of the survey, no medical
documents nor confirmations were required in order to preserve anonymity in P and MS
groups. Participants from T and D were recruited only at the hospital. Hence, their medical
data and documentation were available in order to confirm diagnoses. Exclusion criteria
were: (1) age under 18; (2) inability to provide informed consent, and (3) incomplete survey.
Psychological and psychiatric data were collected but did not disqualify from participation.

2.3. Measurements & Outcomes Measures
The psychometric tools used in the study were selected by a team of experts from

different fields (psychiatry, psychology, neurology, dermatology, and nephrology) and were
based on appropriate literature. The survey consisted of the following sections:

Sociodemographic and COVID-19 exposure data.
The Perceived Stress Scale 10 (PSS-10) allows for the assessment of the experienced stress

level. It comprises 10 questions intended to evaluate the subjective level of stress [27].
The questionnaire was validated in the Polish population and deemed satisfactory, with
validity scores (Cronbach’s alpha) around 0.8. Respondents marked their answers on a
5-point scale ranging from 0 (never) to 4 (very often). The results from all items were
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summed up to calculate the final score of the PSS-10. The total score reflects the intensity of
perceived stress.

The Brief Coping Orientation to Problems Experienced Inventory (Brief-COPE; Polish adap-
tation: Juczyński & Ogińska-Bulik, 2009) allows for the assessment of strategies employed in
order to cope with a stressful event [28]. The inventory has 28 items (2 questions per each
strategy) and was validated in the Polish population. Participants indicate their answers
on a 4-point scale ranging from 0 (almost never) to 3 (almost always), and the sum for
each strategy is divided by 2. Fourteen strategies can be grouped into three larger cate-
gories: problem-focused (active coping, use of informational support, positive reframing
and planning), emotion-focused (emotional support, venting, humor, acceptance, reli-
gion, and self-blame), and avoidant (self-distraction, denial, substance use, and behavioral
disengagement) coping [29].

2.4. Statistical Analysis
The statistical analysis of the obtained results was performed with the use of IBM

SPSS Statistics v. 26 (SPSS Inc., Chicago, IL, USA) software. All data were assessed
for parametric or non-parametric distribution. The minimum, maximum, mean, and
standard deviation were calculated, whereas for coping strategies and perceived stress
level, parameter distribution was assessed for kurtosis and skewness. Due to the relatively
large sample, Kolmogorov–Smirnov test results were calculated. Analyzed variables were
evaluated using the Mann–Whitney U test and Spearman correlations. Differences between
several groups were assessed by the Kruskal–Wallis 1-way analysis of variance on ranks.
We additionally performed the mixed-design analysis of variance with a focus on overall
coping strategies in a (3) ⇥ 4 model. Simple effect tests with Bonferroni adjustment were
calculated. A 2-sided p-value  0.05 was considered to be statistically significant. As
incomplete surveys were excluded from the study, no missing data was encountered.

3. Results
3.1. Participants’ Characteristics

In the study, 398 participants aged from 18 to 89 (M = 45.74; SD = 17.04) were enrolled.
According to their diagnosis, they were divided into 4 subgroups: 95 psoriasis patients,
128 patients with a diagnosis of multiple sclerosis, 102 recipients of kidney transplants, and
73 patients receiving dialyses. There was a moderate predominance of women in the study
group (n = 238; 59.8%). More than half of the study participants declared to have a higher
education, whereas one-third declared a secondary education. In the early phase of the
pandemic, most of the study population did not declare a reduced time of work or change
in their responsibilities due to the COVID-19 emergence. Similarly, at that time, most of the
participants were not exposed to SARS-CoV-2 at their place of employment, nor had they
previously been quarantined. In addition, 18.3% were previously treated by a psychiatrist,
and 28% had undergone previous psychotherapy. Measured with the use of PSS-10, 62.4%
of participants exhibited a moderate level of perceived stress, while the percentages for
high and low intensity were 15.7% and 21.8%, respectively. The detailed characteristics of
the study group are summarized in Table 1.

The study groups had dissimilar sociodemographic profiles in terms of sex, age,
marital status, psychiatric treatment, psychotherapy, and duration of illness.

The predominant perceived stress level was moderate in all groups except for psoriasis
patients, with more than half of them reporting either low or high intensity of perceived
stress. The low-stress level was most commonly observed in psoriasis patients (32.6%) and
kidney transplant recipients (28.4%). The high-stress level was more frequently reported
by patients with multiple sclerosis (25%).
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Table 1. Detailed sociodemographic data.

Total
n = 398

Psoriasis (P)
n = 95 (23.9%)

Multiple
Sclerosis (MS)
n = 128 (32.2%)

Kidney
Transplant (T)
n = 102 (25.6%)

Dialysis (D)
n = 73 (18.3%) p Value

Sex, female 238 (59.8%) 58 (61%) 97 (76%) 49 (48%) 49 (48%) p < 0.001

Average Age
(SD)

45.74
(17.04)

40.19
(16.87)

35.63
(9.68)

51.59
(13.42)

63.40
(15.49)

p < 0.001

P vs. KT p < 0.0001
P vs. D p < 0.0001
MS vs. KT
p < 0.0001
MS vs. D p < 0.0001
KT vs. D p < 0.005

Illness duration
in years
(SD)

10.71
(10.27)

16.65
(13.76)

12.27
(8.92)

7.77
(6.80)

3.52
(3.62)

p < 0.001

P vs. KT p < 0.0001
P vs. D p < 0.0001
MS vs. KT p < 0.001
MS vs. P p < 0.0001
KT vs. D p < 0.001

Marital status
S—Single
R—Relationship
M—Married
Se—Separated
D—Divorced
W—Widow(er)

S—69 (17.6%)
R—72 (18.4%)
M—205 (52.3%)
Se—2 (0.5%)
D—26 (6.6%)
W—18 (4.6%)

S—21 (22.1%)
R—20 (21.1%)
M—41 (43.2%)
Se—0 (0%)
D—8 (8.4%)
W—4 (4.2%)

S—27 (21.1%)
R—36 (28.1%)
M—58 (45.3%)
Se—1 (0.8%)
D—5 (3.9%)
W—1 (0.8%)

S—17 (16.7%)
R— 10 (9.8%)
M—60 (58.8%)
Se—0 (0%)
D—10 (9.8%)
W—2 (2%)

S—4 (5.5%)
R—6 (8.2%)
M—46 (63%)
Se—1 (1.4%)
D—3 (4.1%)
W—11 (15.1%)

p < 0.001

P vs. D p < 0.002
MS vs. KT p < 0.04
MS vs. D p < 0.0001

Psychiatric
treatment 73 (18.3%) 19 (20%) 38 (29.7%) 13 (12.7%) 3 (4.1%) p < 0.0001

Psychotherapy 111 (28%) 29 (31%) 68 (53.1%) 11 (10.8%) 3 (4.1%) p < 0.001

Infection or
quarantine of a
close one

6 (2%) 1 (1%) 4 (3,1%) 1 (1%) 0 (0%) Not significant (NS)

COVID 19 status
Contact—2 (2%)
Quarantine—
12 (5%)
Infection—2 (1%)

Contact—2 (2,1%)
Quarantine—
5 (5,3%)
Infection—0 (0%)

Contact—no data
Quarantine—
7 (5,4%)
Infection—
2 (1,6%)

no data no data
NS
NS
NS

Stress level
(PSS-10)
Low
Moderate
High

86 (21.8%)
246 (62.4%)
62 (15.7%)

31 (32.6%)
46 (48.4%)
16 (16.8%)

11 (8.6%)
85 (66.4%)
32 (25%)

29 (28.4%)
69 (67.6%)
4 (3.9%)

15 (20.5%)
46 (63%)
9 (12.3%)

3.2. Coping Strategies in the Studied Population
The studied population reported the most common use of problem-focused coping

strategies, such as active coping, planning, and positive reframing. Among emotion-
focused strategies, emotional support and acceptance were most likely to be employed
by the study participants. On the other hand, the studied group of chronically-ill patients
claimed to be less likely to use humor and avoidant strategies, with special emphasis on
substance use. The detailed data is provided in Table 2.

Table 2. Perceived stress and coping strategies.

R M SD Mdn Sk Kurt D

Perceived Stress Scale (PSS-10)

Perceived level of stress 3–37 18.95 7.22 18.00 0.15 �0.43 0.07 **

Coping Orientation to Problems
Experienced Inventory (Brief-COPE)
Acceptance 0–3 1.74 0.84 2.00 �0.49 �0.39 0.20 **
Active coping 0–3 1.84 0.84 2.00 �0.52 �0.29 0.17 **
Self-blame 0–3 1.08 0.87 1.00 0.49 �0.60 0.17 **
Planning 0–3 1.76 0.84 2.00 �0.42 �0.43 0.20 **
Humor 0–3 0.90 0.68 1.00 0.54 0.09 0.16 **
Emotional support 0–3 1.60 0.92 2.00 �0.15 �0.86 0.18 **
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Table 2. Cont.

R M SD Mdn Sk Kurt D

Use of informational support 0–3 1.50 0.87 1.50 �0.09 �0.72 0.13 **
Positive reframing 0–3 1.58 0.84 1.50 �0.16 �0.66 0.17 **
Venting 0–3 1.20 0.73 1.50 0.04 �0.58 0.16 **
Self-distraction 0–3 1.52 0.81 1.50 �0.17 �0.66 0.14 **
Denial 0–3 0.83 0.77 1.00 0.68 �0.26 0.18 **
Behavioral disengagement 0–3 0.78 0.74 0.50 0.70 �0.32 0.19 **
Substance use 0–3 0.33 0.64 0.00 2.20 4.66 0.42 **
Religion 0–3 0.90 0.99 0.50 0.72 �0.78 0.25 **
Problem-Focused Coping 0–3 1.67 0.69 1.75 �0.54 0.04 0.10 **
Emotion-Focused Coping 0–3 1.24 0.50 1.25 �0.35 0.48 0.07 **
Avoidant Coping 0–3 0.86 0.49 0.88 0.49 0.54 0.08 **

** p < 0.01; M—arithmetic mean; SD—standard deviation; Mdn—median; Sk—skewness; Kurt—kurtosis;
D—Kolmogorov–Smirnov test result.

3.3. The Differences in Coping Strategies between Studied Groups
Due to the varied characteristics of distinct subgroups, we performed the Kruskall–

Wallis H test in order to analyze differences in coping strategies between the groups of
patients. MS and T groups were significantly more likely to use acceptance compared to the
P group. Additionally, they employed active coping more frequently than D patients. The
MS group had a higher tendency to self-blame than T and also to use positive reframing
and emotion-focused coping more than P. Moreover, MS claimed to use venting and
self-distraction more frequently than P and T.

D employed emotional support more often than P and employed denial more often
than P and T. Both MS and D were more prone to behavioral disengagement and avoidant
coping than P and T. On the other hand, P and MS reported higher substance use and less
religious coping than T and D. The detailed data is provided in Table 3.

Table 3. Comparison of coping strategies between study subgroups.

Psoriasis
(P)

(n = 95)

Multiple
sclerosis (MS)

(n = 128)

Kidney
Transplant (T)

(n = 102)

Dialysis
(D)

(n = 73)

Mdn Mrang Mdn Mrang Mdn Mrang Mdn Mrang H(3) p #2 Post-hoc

a 1.50 166.42 2.00 223.93 2.00 206.85 2.00 189.45 15.28 0.002 0.038 a.P < a.MS; a.P < a.T
b 2.00 187.49 2.00 212.08 2.00 213.21 1.50 173.90 7.93 0.047 0.020 b.D < b.MS; b.D < b.T
c 1.00 198.41 1.00 225.46 1.00 171.11 1.00 195.06 13.35 0.004 0.034 c.T < c.MS
d 1.50 178.17 2.00 203.00 2.00 215.47 2.00 198.80 5.62 0.132 0.014
e 1.00 197.66 1.00 218.13 1.00 185.13 1.00 189.31 5.85 0.119 0.015
f 1.50 177.38 1.50 190.33 2.00 215.01 2.00 222.68 9.56 0.023 0.024 f.P < f.D
g 1.50 176.12 1.50 200.97 1.50 211.73 1.50 210.27 5.92 0.115 0.015
h 1.50 178.48 2.00 220.18 1.50 199.25 1.50 190.93 8.02 0.046 0.020 h.P < h.MS
i 1.00 187.95 1.50 228.41 1.00 173.56 1.50 200.07 14.84 0.002 0.037 i.P < i.MS; i.T < i.MS
j 1.50 181.82 1.50 220.44 1.50 183.95 1.50 207.51 9.00 0.029 0.023 j.P < j.MS; j.T < j.MS
k 0.50 176.66 1.00 211.59 0.50 185.80 1.00 227.17 11.47 0.009 0.029 k.P < k.D; k.T < k.D
l 0.50 170.66 0.50 213.01 0.50 183.95 1.00 235.08 17.61 0.001 0.044 l.P < l.MS; l.P < l.D; l.T < l.D

m 0.00 227.59 0.00 227.32 0.00 163.09 0.00 165.05 48.94 <0.001 0.123 m.T < m.P; m.T < m.MS;
m.D < m.P; m.D < m.MS

n 0.00 167.91 0.00 182.77 1.00 226.44 1.00 232.32 23.48 <0.001 0.059 n.P < n.T; n.P < n.D; n.MS < n.T
n.MS < n.D

o 1.63 176.59 1.81 209.51 1.88 214.11 1.75 191.34 6.78 0.079 0.017
p 1.17 174.92 1.33 215.76 1.25 194.11 1.33 210.51 7.82 0.050 0.020 p.P < p.MS
q 0.75 182.68 0.88 230.63 0.75 164.80 0.88 215.29 22.20 <0.001 0.056 q.P < q.MS; q.T < q.MS

q.T < q.D

a—acceptance; b—active coping; c—self-blame; d—planning; e—humor; f—emotional support; g—use of infor-
mational support; h—positive reframing; i—venting; j—self-distraction; k—denial; l—behavioral disengagement;
m—substance use; n—religion; o—problem-focused coping; p—emotion-focused coping; q—avoidant coping.
Mdn—median; Mrang—mean range; H—Kruskall-Wallis test result; p—p-value; "2—effect size.

We additionally confirmed our results with the mixed-design analysis of variance
with a focus on overall coping strategies, problem-focused coping, emotion-focused coping,
and avoidant coping in the studied groups. All four groups of patients most commonly
declared using problem-focused coping strategies and least commonly reported the use of
avoidant coping.
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The P group used problem-focused coping significantly more frequently than MS
and T. The MS and D were more likely to employ emotion-focused coping strategies than
P. Moreover, MS used avoidant coping more commonly than P and T, whereas T were
also less likely to use avoidant coping than D (Figure 1). Additional data is provided in
Supplementary File 1.
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Figure 1. Coping strategies in four groups of patients—interaction effect. P—psoriasis, MS—multiple
sclerosis, T—kidney transplant recipients, D—dialysis patients. PFC—problem-focused coping,
EFC—emotion-focused coping, AC—avoidant coping.

3.4. The Coping Strategies in Relation to Sociodemographic Characteristics
In order to assess the influence of age on employed coping strategies, we performed

the rho Spearman correlation test. In our population, older age slightly favored religious
coping and correlated with a decrease in all of the other coping strategies, with the exception
of behavioral disengagement, positive reframing, and denial, for which no statistically
significant correlations were found.

The U Mann–Whitney range test revealed that female participants were significantly
more likely to cope with the use of self-blame, emotional and informational support,
positive reframing, venting, denial, and behavioral disengagement. Considering the classi-
fication of coping strategies, they were also more likely than male participants to employ
emotion-focused and avoidant coping.

The participants employed at the time of the study were significantly more often using
active coping, planning, emotional and instrumental support, venting, self-distraction, sub-
stance use, and avoidant coping and had a tendency to problem-focused coping (p = 0.058)
compared to the unemployed.

Based on analysis with the use of the Kruskall–Wallis test, we observed that partic-
ipants with a middle or higher level of education were more likely to cope with the use
of acceptance, self-blame, and emotion-focused coping. Additionally, a higher level of
education also favored coping by planning, humor, positive reframing, and venting.

Considering the amount of performed tests, the results of these analyses are provided
in Supplementary File 1.
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3.5. The Coping Strategies in Relation to Previous Psychiatric Treatment and Psychotherapy Use
We performed the U Mann–Whitney test to evaluate how previous psychiatric treat-

ment and psychotherapy correlate with employed coping strategies (Table 4). We have
noticed that participants who declared previous psychiatric treatment were more likely to
report self-blaming, behavioral disengagement, substance use, and avoidant coping and
less likely to use religious coping. Participants who reported previous psychotherapy were
also more likely to cope with the use of the above-mentioned coping strategies (self-blame,
behavioral disengagement, substance use, and avoidant coping) but were additionally
more inclined to humor, venting, self-distraction, and emotion-focused coping. They were
also less likely to report religious coping.

Table 4. Coping strategies in relation to previous psychiatric treatment and psychotherapy.

Psychiatric Treatment Psychotherapy

No (n = 325) Yes (n = 73) No (n = 286) Yes (n = 111)
Mdn Mrang Mdn Mrang U p rg Mdn Mrang Mdn Mrang U p rg

Acceptance 2.00 202.50 1.50 186.15 10,888.00 0.262 0.08 2.00 197.21 2.00 203.62 15,360.50 0.609 0.03
Active
coping 2.00 201.67 2.00 189.85 11,158.00 0.419 0.06 2.00 200.10 2.00 196.17 15,558.50 0.755 0.02

Self-blame 1.00 186.04 1.50 259.40 7489.50 <0.001 0.37 1.00 180.04 1.50 247.85 10,450.50 <0.001 0.34

Planning 2.00 201.30 2.00 191.47 11,276.00 0.499 0.05 2.00 199.25 2.00 198.36 15,802.00 0.943 0.00

Humor 1.00 199.94 1.00 197.53 11,718.50 0.868 0.01 1.00 192.90 1.00 214.73 14,127.00 0.081 0.11

Emotional
support 2.00 201.26 1.50 191.68 11,291.50 0.511 0.05 2.00 201.48 1.50 192.62 15,164.50 0.480 0.04

Use of infor-
mational
support

1.50 199.46 1.50 199.68 11,849.50 0.988 0.00 1.50 196.53 1.50 205.36 15,167.00 0.484 0.04

Positive
reframing 1.50 203.77 1.50 180.49 10,475.00 0.111 0.12 1.50 198.28 1.50 200.86 15,666.00 0.837 0.01

Venting 1.00 197.08 1.50 210.27 11,076.00 0.366 0.07 1.00 190.41 1.50 221.14 13,415.50 0.014 0.15

Self-
distraction 1.50 197.75 1.50 207.31 11,292.50 0.514 0.05 1.50 191.88 1.50 217.35 13,836.50 0.044 0.13

Denial 1.00 197.07 1.00 210.34 11,071.50 0.359 0.07 0.50 194.49 1.00 210.63 14,582.50 0.195 0.08

Behavioral
disengage-
ment

0.50 194.62 1.00 221.22 10,277.00 0.066 0.13 0.50 190.83 1.00 220.06 13,535.00 0.019 0.15

Substance
use 0.00 194.00 0.00 223.97 10,076.50 0.010 0.15 0.00 190.84 0.00 220.01 13,540.50 0.004 0.15

Religion 1.00 206.14 0.00 169.92 9703.50 0.011 0.18 1.00 206.03 0.00 180.87 13,861.00 0.040 0.13

Problem-
Focussed
Coping

1.75 203.56 1.63 181.40 10,541.50 0.136 0.11 1.75 200.33 1.75 195.56 15,491.50 0.709 0.02

Emotion-
Focussed
Coping

1.25 198.40 1.25 204.38 11,506.50 0.688 0.03 1.25 192.84 1.33 214.88 14,110.50 0.085 0.11

Avoidant
Coping 0.75 192.80 0.88 229.33 9685.00 0.014 0.18 0.75 186.64 0.88 230.84 12,339.00 0.001 0.22

Mdn—median; Mrang—mean range; U—U Mann-Whitney test result; p—p-value; rg—Glass’s estimator of effect size.

3.6. The Coping Strategies in Relation to Time Since Diagnosis and Stress Level
In order to assess the influence of perceived level of stress and disease length on coping

strategies, we used the Spearman rho correlation matrix (Table 5). Longer time since initial
diagnosis correlated inversely with self-blaming, while the use of other coping strategies
was not affected by this variable. However, higher levels of stress strongly correlated
with self-blaming and showed a moderate correlation with avoidant coping, behavioral
disengagement, denial, and venting. Weak positive associations were detected for substance
use, self-distraction, and emotion-focused coping, while weak negative associations were
observed for planning, positive reframing, active coping, emotional support, acceptance,
and problem-focused coping.
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Table 5. Rho Spearman range correlations for coping strategies and disease length and coping
strategies and perceived stress level.

Disease Length
(Years) Perceived Stress Scale

Acceptance �0.023 �0.109 *
Active coping �0.010 �0.143 **
Self-blame �0.149 * 0.522 **
Planning �0.078 �0.218 **
Humor 0.044 �0.054
Emotional support 0.043 �0.115 *
Use of informational support 0.010 �0.022
Positive reframing 0.005 �0.198 **
Venting �0.083 0.311 **
Self-distraction �0.010 0.175 **
Denial �0.050 0.390 **
Behavioral disengagement �0.109 0.405 **
Substance use �0.114 0.251 **
Religion 0.089 0.050
Problem-Focused Coping 0.005 �0.193 **
Emotion-Focused Coping 0.026 0.168 **
Avoidant Coping �0.119 0.473 **

* p < 0.05; ** p < 0.01.

4. Discussion
In our study, we describe and compare coping strategies used by four groups of

chronically-ill patients. It is known that diagnosis of chronic disease poses a significant
burden on mental health, resulting in long-term psychological distress manifested, among
others, by anxiety or depressive symptoms [30–32]. The individual coping strategies used
by people subjected to stress reflect one’s ability to adapt to new challenges and, in turn,
influence mental health. The final outcome of coping with stress depends on various
individual and external factors. While some of them, such as optimism or self-esteem,
cannot be rapidly and easily targeted, research highlights the impact of others with the
example of social support also in the circumstances of the global pandemic [30,33–35].
While the pandemic-related restrictions largely reduced access to social interactions and,
therefore, social support increasing the risk of worsened mental health, the impact on the
population of chronically-ill patients was even more deleterious.

We report significant correlations of used coping strategies with sociodemographic
factors, such as age, sex, employment status, education, or previous history of psychiatric
treatment and psychological interventions. Additionally, we examine the differences
between several groups of patients in employed coping strategies and indicate factors
related to more adaptive coping. In another analysis conducted in our study group, we
observed that almost half of the studied population of chronically-ill patients reported
symptoms indicative of a depressive episode or anxiety. According to the General Health
Questionnaire 28 (GHQ28) and PSS-10 scores, the highest intensity of symptoms was
observed in patients with MS, while the kidney transplant recipients were the least likely to
report complaints [19]. Further research in the MS group revealed over 80% of participants
experienced high or moderate stress levels, which was more strongly correlated with
social restrictions and interactions rather than the current condition resulting from the
chronic disease [36]. In this comparison of coping strategies in four groups of chronically-ill
patients, we link the previous results with potential higher sensitivity in patients with
MS. We hypothesize that these patients are more likely to anticipate, observe and report
even less substantial changes to their condition, which may be related to the progressive
character of the disease. In our comparison, patients with MS declared higher use of each
group of coping strategies than the three remaining groups. While a younger mean of
age or lower comorbidity may explain some results, such as higher substance use or less
religious coping, the general results profile emphasizes a high level of perceived stress
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and indicates the need to include psychoeducation or psychological interventions in the
long-term treatment of this population.

Chodkiewicz et al. report that female sex, younger age, and pre-existent disorders
were associated with worse mental health outcomes and also with higher use of passive
and avoidant coping strategies in healthy participants [37].

We observed similar effects with female participants declaring higher use of self-
blame, venting, denial, and behavioral disengagement, while younger participants tended
to report higher substance use, self-blame, venting, or denial compared to older participants.
However, we observed that a longer time since initial diagnosis was linked to significantly
decreased use of self-blame, indicating the potential pro-resilient effect of chronic disease.
While recent research highlights the increase in psychoactive substance use in the general
population due to the COVID-19 pandemic [38,39], the participants of our study declared
low use of this coping strategy, which may be associated with the chronic illness and
related treatment.

Our results lie in agreement with previous research on lung transplant recipients and
candidates, in which problem-focused coping (task-focused strategy) was also predomi-
nant [40]. However, in that population, the least common strategy was emotion-focused,
whereas, in our study, all groups of patients were least likely to use avoidant coping.

In regard to patients with MS, we obtained different results than the Turkish study by
Altunan et al., which may be related to the sociocultural background [41]. While in both
studies, patients with MS declared common use of active coping and acceptance; we rarely
observed turning to religion as a relevant coping mechanism in response to the pandemic.

Noteworthy, while our study design only allowed for singular data collection, it is
important to mention potential findings regarding increased psychological resilience in
chronically-ill patients in response to the COVID-19 pandemic. In the study by Davis
et al., participants were found to report less personal suffering and more resilience [42]. In
another study by Young et al., older adults were shown to experience less stress and use
more problem-focused strategies and less avoidant coping in response to the COVID-19
pandemic compared to younger adults [43]. In our population of chronically-ill patients,
older age slightly correlated with turning to religion and with a decrease in other coping
strategies, with the exception of behavioral disengagement, positive reframing, and denial.
These differences may be related to different sociocultural backgrounds but also to the
previous diagnosis of chronic illness as a significant contributor to mental health. According
to the study by Bonenkamp et al., no effect of the pandemic on the well-being of dialysed
patients was found when measured with the use of health-related quality of life (HRQoL)
questionnaires [44]. It seems that previous diagnoses of chronic somatic illness and the
necessity of undergoing regular medical procedures may eventually lead to increased
psychological resilience in conditions of chronic stress. The inverse correlation between
time since diagnosis and the use of self-blaming in our study group may reflect one of the
potential underlying mechanisms of this phenomenon.

Interestingly, this finding may also be observed in people suffering from mental disor-
ders. Previous manifestation of mental health complaints, such as depressive, obsessive-
compulsive, or anxiety symptoms, was not found to predict poorer mental well-being in
response to the COVID-19 pandemic development in a Dutch study comprising three large
cohorts [45]. On the other hand, participants who previously did not report such symptoms
were more likely to complain of them in response to the pandemic. In a Polish study by
Talarowska et al., previous psychiatric treatment alongside non-adaptive coping strategies,
such as denial, substance use, self-blame, behavioral disengagement, and venting, corre-
lated with poorer mental health [46]. In our study, we observed that previous psychiatric
treatment and psychotherapy strongly correlated with several disadaptive coping strategies,
such as self-blaming, behavioral disengagement, substance use, and avoidant coping. We
hypothesize that while both psychiatric patients and people choosing psychotherapy are
more inclined to disadaptive coping strategies, the latter may also benefit from long-lasting
changes to their personalities. Hence, additional more adaptive coping strategies, such
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as the use of humor and emotion-focused coping, can be distinguished in their behavior,
which was reflected in our study results.

Among numerous alarming reports regarding the general population, the direct impact
of the COVID-19 pandemic on the treatment of patients with chronic diseases has been
described in several reports. In a study by Singh et al., the interviewed chronically-ill
patients declared they had avoided going to hospitals during the pandemic [5]. In Rwanda,
almost half (44%) of the participants suffering from chronic diseases reported a lack of
access to emergency care or medication and skipping clinical appointments [9]. In a study
by Umucu and Lee, patients with chronic conditions who used self-distraction, denial,
substance use, behavioral disengagement, venting, planning, religion, and self-blame were
found to report higher levels of stress [47]. This finding lies in agreement with our study, in
which the participants with higher PSS-10 scores employed similar coping strategies with
the exception of planning and religion.

Another study by Girma et al. associated the use of active coping, denial, behav-
ioral disengagement, self-blame, and turning to religion with higher PSS-10 scores in
chronically-ill patients [48]. Our results confirm the correlations for self-blaming, behav-
ioral disengagement, and denial. However, we did not observe an association between
higher levels of perceived stress and the use of active or religious coping.

Educating and encouraging adaptive coping strategies seems especially relevant in a
population of chronically-ill patients considering the psychological burden and potential
treatment discontinuation resulting from the aggravated stress. Among such interventions,
behavioral activation, mindfulness practice, or acceptance-based coping are indicated in
order to improve resilience and reduce stress intensity [49]. Moreover, taking advantage of
available ways of telecommunication could facilitate mental state evaluation in vulnerable
individuals and, in turn, allow for quicker interventions [50]. This approach could con-
tribute to better compliance and improved treatment results in conditions of generalized
stress-inducing factors.

Limitations
While our research reports data on coping in a relatively large group of chronically-ill

patients, our results are also limited by several factors:
The studied groups were not matched in terms of sociodemographic characteristics,

such as sex or education.
Due to the global character of the COVID-19 pandemic, we were unable to recruit a

control group. At the time of our study, singular participants were already individually
affected by COVID-19 or quarantines. Hence, we were not able to analyze the impact of
infections and individual restrictions on the outcomes of the study.

We based our study on two data collection methods, paper questionnaires and an
online version, which disabled us from providing a response rate to the study. Considering
the large contribution of online questionnaires, we were also unable to confirm the medical
diagnosis of patients with psoriasis and multiple sclerosis or to link obtained data with
medical data such as laboratory results.

5. Conclusions
Compared to previous research, the studied groups of chronically-ill patients pos-

sess certain distinct characteristics in regard to coping strategies employed in response
to the COVID-19 pandemic. While we confirm some of the previous findings made in
the general population, such as the most common use of the problem-focused coping
strategies and least frequent use of avoidant coping, or higher coping use correlating with
higher perceived stress levels, we also highlight the impact of previously diagnosed chronic
illness and its potentially pro-resilient effects on the coping profile. The characteristics of
coping profiles in studied groups are dependent on numerous factors, including disease
severity, prognosis, and daily burden. Group comparison identifies patients with a chronic
neurological disease, such as multiple sclerosis, at higher risk of a less beneficial coping
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profile than kidney transplant recipients. Additionally, previous psychiatric treatment
and psychotherapy both correlate with several less adaptive coping strategies, such as
self-blaming, behavioral disengagement, substance use, and avoidant coping, while psy-
chotherapy is also correlated with several beneficial outcomes, such as humor, venting,
self-distraction, and emotion-focused coping. Our findings allow us to distinguish the
individual and disease-related characteristics associated with adaptive and disadaptive
coping in response to significant stress. Alongside telemedicine, further focus on education
and early interventions in at-risk individuals is needed, and wide-targeted mental health
programs are indicated in order to improve the mental health of patients suffering from
chronic diseases.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph20064814/s1, Supplementary File 1.

Author Contributions: Conception and design of the study J.R., D.S., K.F.-W., T.P. and M.P.; grant
acquisition, D.S., J.R. and M.K.; investigation and data acquisition H.A.-B., M.P., A.S., D.Z. and
J.C.-Ł.; formal analysis, M.Ł., A.J. and A.P.-D.; writing—draft preparation, M.Ł., A.J. and K.F.-W.;
visualization, M.Ł., A.S. and J.C.-Ł.; writing—critical revising and editing, M.Ł., A.P.-D. and J.C.S.;
supervision, M.K., J.C.S., T.P. and J.R. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by Wroclaw Medical University, grant number SUBZ.C230.22.062.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the local Bioethical Committee at the Wroclaw Medical University (KB-
468/2020; KB-469/2020; KB-470/2020; KB-417/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.

Acknowledgments: We want to acknowledge Dorota Kamińska, Paweł Poznański, Piotr K Kra-
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Abstract:
Rapid emergence and transmission of SARS-CoV-2 significantly impacted mental health. Restrictions, lock-
downs and quarantines issued during the wait for vaccines resulted in additional psychological distress in most 
populations. We aim to describe the impact of perceived stress related to the pandemic and sociodemograph-
ic determinants on sleep disturbances in the population of patients with chronic medical conditions, such as 
psoriasis, kidney transplant recipients and undergoing dialysis. During the cross-sectional survey conduct-
ed between May and October 2020, we enrolled 270 patients with three different chronic medical conditions. 
Study sample was examined regarding the reported sleep complaints (Insomnia Severity Index), occurrence 
of psychopathological symptoms (General Health Questionnaire 28) and their perceived levels of stress relat-
ed to pandemic (Perceived Stress Scale). We observed 25,2% prevalence of ISI scores indicative of clinical 
insomnia in the group of chronically-ill patients during the first phase of the pandemic. ISI scores were found 
to be strongly correlated with GHQ28 and moderately correlated with PSS-10 scores. The profiles of report-
ed complaints varied significantly between groups. There are varied outcomes related to sleep disturbances 
measured with ISI in the general population depending on the country and phase of pandemic with most of 
them ranging from 11.5 to 20%. Findings of our study suggest that population of patients with chronic condi-
tions, with special emphasis on those who have a simultaneous history of psychiatric or psychological treat-
ment, requires additional attention in order to objectivize and maintain sleep disorders during occurrence of 
severe stress conditions such as the COVID-19 pandemic.

stress; sleep disturbances; chronic disease; COVID-19 pandemic

1. AIM OF THE STUDY

Rapid emergence and transmission of the nov-
el coronavirus variant, SARS-CoV-2, significant-
ly impacted mental health [1]. Psychopatholog-
ical consequences of the COVID-19 pandem-
ic are related not only to the direct influence of 
SARS-CoV-2 on human organism. Widely is-
sued restrictions, lockdowns and quarantines 
during the wait for vaccination to become avail-
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able resulted in additional psychological dis-
tress in most populations. These changes lead 
to decreased social contacts and social support, 
while at the same time increased the stress levels 
and anxiety related to worries about health and 
future of individuals and their close ones [2,3] 
It stands to reason that the impact and profile of 
the resulting mental disorders will vary depend-
ent on the population characteristics.

Significant global stress factor and associat-
ed changes to the daily life of the general pop-
ulation resulted in increased levels of anxie-
ty and depressive symptoms, but also affect-
ed the sleep quality and quantity. Early reports 
from large groups of Chinese participants indi-
cate that over 20% of them met criteria of clini-
cal insomnia according to Insomnia Severity In-
dex (ISI) and 18.2% were identified to have poor 
sleep quality with Pittsburgh Sleep Quality In-
dex (PSQI) [4,5]. In another study by Gualano et 
al. 42.2% of Italian respondents reported to ex-
perience sleep disturbances and in 17.4% their 
ISI score indicated moderate or severe insom-
nia [6]. Among factors predisposing to pandem-
ic-induced insomnia female sex, younger age or 
a diagnosis of a chronic disease were listed. Ad-
ditionally, age, depressive symptoms and per-
ceived stress level were identified as factors re-
sponsible for cognitive pre-sleep arousal, while 
female gender, depressive symptoms, increased 
stress levels and interruption of regular work 
were associated with somatic pre-sleep arousal, 
both leading to aggravation of sleep disturbanc-
es [7]. A large international survey study con-
ducted in 13 countries, including Poland, identi-
fied 36.7% and 17.4% from a 22 300 group of re-
spondents to manifest insomnia symptoms and 
probable clinical insomnia, respectively. Simi-
larly, females, younger participants and Polish 
participants were identified as groups at great-
er risk of insomnia symptoms [8]. Other stud-
ies, including meta-analyses of multi-national 
studies, reported sleep complaints ranging from 
29.7% up to 69.9% of participants from the gen-
eral population confirming common occurrence 
of this phenomenon [9–12].

While sleep disturbances described in the gen-
eral population remain a common complaint 
during the COVID-19 pandemic, their frequen-
cy and pandemic-related changes in patients 
with previously diagnosed chronic diseases 

remain underexplored. As it turns out, when 
a person is diagnosed with a somatic illness, 
treatment for sleep disorders is frequently inad-
equate, which lowers quality of life. However, 
some evidence links insomnia with an increased 
risk of morbidity and mortality, which has im-
portant ramifications for the fields of psychiatry 
and psychology [13–15]. Research shows that 
various chronic diseases, such as rheumatoid ar-
thritis or multiple sclerosis, significantly impact 
sleep quality in several mechanisms both relat-
ed to symptoms of a primary disease and psy-
chological distress, including distress resulting 
from the primary diagnosis [16,17]. According 
to a systematic review by Henry et al., patients 
diagnosed with psoriasis complaining of sleep 
difficulties range from 0.05 up to even 85.4% de-
pending on a study and research design indi-
cating a need for further exploration and meth-
ods alignment [18]. In a study by Sahin et al., 
patients with psoriasis slept 1 hour less on av-
erage than the healthy control group and pruri-
tus, anxiety or depressive symptoms significant-
ly mediated the effect [19]. These findings lie 
in agreement with another systematic review, 
which additionally underscores the impact of 
alleviating symptoms of the primary disease on 
improving sleep length and quality [20]. On the 
other hand, evidence exists on aggravation of 
psoriasis in response to sleep disorders indicat-
ing more complex and bidirectional interactions 
of a chronic dermatological disease and sleep 
disorders [21].

Similarly, chronic kidney disease has also been 
linked to various sleep-related problems, includ-
ing insomnia, obstructive sleep apnea, hyper-
somnia, parasomnias or restless legs syndrome 
[22,23]. A recent meta-analysis by Tan et al. re-
ports that frequency of poor sleep quality or in-
somnia in patients with chronic kidney is asso-
ciated with the method of treatment. There was 
a 48% prevalence of insomnia in patients who 
were not receiving kidney replacement therapy 
and only 26% in patients who received kidney 
transplant. Interestingly, undergoing both per-
itoneal dialysis and hemodialysis has been as-
sociated with worse sleep quality, while under-
going peritoneal dialysis is related to increased 
prevalence of insomnia [24]. Dialysis impacts 
sleep and circadian rhythm by depleting pa-
tients of melatonin but also elevated serum urea 
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nitrogen and phosphorus levels have been asso-
ciated with worse outcomes [25].

Our previous research focused on describing 
psychological well-being and perceived stress 
level in patients diagnosed with several chron-
ic conditions, such as psoriasis, multiple sclero-
sis, kidney transplant recipients and patients un-
dergoing dialysis. [26]. In this study we analyze 
occurrence of self-reported sleep complaints in 
three groups of chronically-ill patients who were 
undergoing regular medical visits and treatment 
during the first phase of COVID-19 pandemic. 
We hypothesize that patients with chronic med-
ical conditions will be characterized with signif-
icant sleep disturbances and that this effect will 
be associated with experienced stress related to 
the pandemic alongside the sociodemographic 
determinants. This research may contribute to 
future recommendations regarding organization 
of health care for chronically-ill patients during 
similar global health crisis.

2. MATERIAL AND METHODS

2.1. Study design

We have recruited chronically-ill patients with 
diagnoses of psoriasis, patients who had had 
a kidney transplant and patients with chronic 
kidney disease receiving dialyses, to participate 
in a cross-sectional survey carried out between 
May and October 2020, during the first phase of 
COVID-19 pandemic. The local Bioethical Com-
mittee at the Wroclaw Medical University ac-
cepted the study (KB-468/2020; KB-469/2020; KB-
470/2020). The study has been conducted in ac-
cordance with the STROBE guidelines [27]. For 
detailed	methods	and	procedures	see	Pawłowski	
et al, 2022 [26].

2.2. Settings

The participants took part in the survey vol-
untarily, with no financial reward. Participa-
tion was anonymous and data was secured at 
all stages of the study. Questionnaires were pro-
vided either online or in print, as a consequence 
of COVID-19 restrictions and patients safety. 
The printed forms were provided to all groups 
of patients at the University Clinical Hospital in 

Wroclaw, Poland. Additionally, we used Com-
puter-Assisted Web Interviewing (CAWI) to con-
duct an online version of the survey and shared 
it via the website and the social media profile 
of Polish Association for Psoriasis patients. In 
the preliminary section of the survey respond-
ents filled an informed consent, so participa-
tion and processing of data was possible. Partic-
ipants were evaluated for occurrence and inten-
sity of sleep disorders. Demographic variables, 
as well as pandemic-related data, such as previ-
ous quarantines, COVID-19 exposures or infec-
tions, were also included in the survey.

2.3. Participants

The inclusion criteria were as follows: 1) a previ-
ous diagnosis of psoriasis (P group), current di-
alysis therapy (D group) or being an adult kid-
ney transplant recipient in the past (T group); 
2) age over 18 and 3) informed consent to par-
ticipate. Due to the online version of the sur-
vey no medical documents nor confirmations 
were required in order to preserve anonymity 
in P group. Participants from D and T groups 
were recruited only at the hospital. Hence, their 
medical data and documentation were availa-
ble in order to confirm diagnoses. Exclusion cri-
teria were: 1) age under 18; 2) inability to pro-
vide informed consent and 3) surveys with in-
complete sections. Psychological and psychiat-
ric history was collected but did not disqualify 
from participation.

2.4. Variables:

The psychometric tools used in the study were 
selected by a team of experts from different 
medical specialties (psychiatry, psychology, der-
matology and nephrology) and were based on 
appropriate literature. The survey consisted of 
following sections:

Sociodemographic data.
Insomnia Severity Index (ISI) provides informa-

tion on existing sleep disturbances, their charac-
ter and impact on daily life. It consists of 7 items 
which are answered on a 5-point scale from 0 to 
4, with higher scores corresponding with more 
aggravated sleep difficulties. The total score is 
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calculated by summing up each answer and ac-

cording to the literature can be interpreted as: 

0-7 – No clinically significant insomnia; 8-14 – 

Subthreshold insomnia; 15-21 – Clinical insom-

nia (moderate severity) and 22-28 – Clinical in-

somnia (severe). The questionnaire was validat-

ed with Cronbach’s alpha ranging from 0,72 to 

0,9 [28,29].

The General Health Questionnaire (GHQ-28) is 

a self-administered screening tool designed to 

detect and measure the presence of psychopath-

ological symptoms. It consists of 28 items and 

its maximum score is 84 points. The question-

naire was validated in the Polish population and 

deemed satisfactory with validity scores (Cron-

bach’s alpha) around 0.8. Based on the previous 

literature, the cut-off score was established at 

24 points [30,31]. In order to correlate ISI with 

GHQ28 without the contribution of two ques-

tions directly evaluating sleep, we additional-

ly distinguished sleep-excluded GHQ (seGHQ).

The Perceived Stress Scale 10 (PSS-10) assess-

es the level of experienced stress during last 

month. It contains 10 questions designed to 

measure the subjective level of stress. The gener-

al result reflects the intensity of perceived stress. 

Participants indicate their answers on a 5-point 

scale ranging from 0 (never) to 4 (very often). 

The PSS-10 score is calculated by summing up 

the item scores. The higher the score, the high-

er the level of stress experienced. The question-

naire was validated in the Polish population 

and deemed satisfactory with the validity scores 

(Cronbach’s alpha) around 0.8 [32].

2.5. Statistical methods

The statistical analysis of obtained results was 

performed with the use of IBM SPSS Statistics 

v. 26 (SPSS INC., Chicago, USA) software. All 

data was assessed for parametric or non-para-

metric distribution. The minimum, maximum, 

mean and standard deviation were calculated, 

whereas for GHQ28, PSS-10 and ISI, parame-

ters distrubution was also assessed for curtosis 

and skewness. Due to the relatively large sam-

ple, Kolmogorov-Smirnov test results were cal-

culated. Analyzed variables were evaluated us-

ing the Mann–Whitney U test and the Spearman 

correlation. Differences between several groups 

were assessed by Kruskal-Wallis 1-way analy-

sis of variance on ranks and Bonferroni-Dunn 

post-hoc test was performed. Additionally, AN-

COVA and multivariate linear stepwise regres-

sion with backward elimination were conduct-

ed in order to increase sensitivity. In case of the 

variable “diagnosis” the renal transplant group 

was automatically set as a control group (as the 

subgroup with the highest quantitiy of partici-

pants) and other subgroups were compared to 

this group. The rho Spearmann matrix was per-

formed to establish correlation between varia-

bles. A 2-sided p value	≤0.05	was	considered	to	
be statistically significant.

3. RESULTS:

3.1. Participants characteristics:

We recruited 270 participants aged from 18 –89 

into the study. According to their primary di-

agnosis they were divided into 3 groups: 95 pa-

tients with psoriasis (P group), 102 recipients of 

kidney transplants (T group) and 73 patients re-

ceiving dialyses (D group). The study groups 

had relatively dissimilar sociodemographic pro-

files in terms of age, marital status, psychiatric 

treatment, psychotherapy and duration of illness 

and similar gender distribution.

There was a slight predominance of women 

in the study group (n = 141; 52.2%). The mean 

age was 50.46 years (SD = 17,68). 13% of the par-

ticipants had previously been treated by a psy-

chiatrist and 16% had been subjected to psycho-

therapy. The detailed characteristics of the study 

group are summarized in Table 1.

Table 1. Detailed sociodemographic data.

group Psoriasis (N=95) Kidney Transplant 
recipients (N=102)

Dialyzed patients (N=73) Total
(N=270)

gender
(female)

58
(61%)

49
(48%)

34
(47%)

141
(52.2%)
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age 40.24 ± 16.9 51.59 ± 13.42 63.40 ± 15.49 50.46 ± 17.68
illness duration (years) 16.65 ± 13.76 7.77 ± 6.80 3.52 ± 3.62 9.75 ± 9.22
relationship status
single 21 18 4 43
in relationship 20 10 6 36
married 42 62 48 152
separated 0 0 1 1
divorced 8 10 3 21
widow/widower 4 2 11 17
previous psychiatric 
treatment (yes)

19
(20%)

13
(12.75%)

3
(4.1%)

35
(13%)

previous 
psychotherapy (yes)

29
(30.5%)

11
(10.8%)

3
(4.1%)

43
(16%)

3.2. ISI, PSS-10 and GHQ-28 in the studied population.

The mean ISI score was 9.04 (with Cronbach’s 
alpha at 0.932), whereas mean PSS-10 and GHQ-
28 scores in the whole study group were 19.03 
and 29.07, respectively. Considering the cut-off 
points of these psychometric tools, the mean 
scores corresponded with subthreshold insom-
nia, moderate level of perceived stress and indi-
cation of significant psychopathology.

Due to a relatively large sample size, we per-
formed the Kolmogorov-Smirnov test in order 
to establish data distribution. All analyzed var-
iables were significantly different than normal 
distribution. Additionally, PSS-10 scores had 
a leptokurtotic distribution indicating similar 
perception of currently experienced stress in the 
studied group. The detailed data is provided in 
Table 2.

Table 2. Mental well-being, perceived stress related to pandemic level and sleep disturbances in the studied population (N = 270).

R M SD Mdn Sk Kurt D

GHQ28 0-84 29.07 18.73 23 0.93 0.37 0.13**
sleep-excluded GHQ28 (seGHQ) 0-78 27.25 17.74 22 0.94 0.34 0.13**

PSS-10 0-40 19.03 6.20 20 -0.66 1.17 0.13**

ISI 0-28 9.04 6.69 8 0.51 -0.74 0.12**
Difficulty falling asleep 0-4 1.03 1.18 1 0.81 -0.45 0.28**
Difficulty staying asleep 0-4 1.12 1.15 1 0.56 -0.83 0.26**
Problems waking up too early 0-4 1.01 1.17 1 0.89 -0.30 0.28**
Satisfaction with current sleep pattern 0-4 2.17 1.13 2 0.25 -0.38 0.17**
Interference of sleep problem with daily functioning 0-4 1.47 1.18 2 0.17 -1.04 0.19**
Noticeability of current sleep problem 0-4 1.29 0.99 1 0.51 -0.36 0.25**
Distress about current sleep problem 0-4 1.09 1.12 1 0.67 -0.58 0.24**

* p < 0.05;** p < 0.01; R – range; M – arithmetic mean; SD – standard deviation; Mdn – median; Sk – skewness; Kurt – kurtosis;  
D– Kolmogorov-Smirnov test result
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3.3. Frequency of sleep-related complaints  
in the studied population.

Table 3 summarizes the frequency of each an-

swer to specific ISI items. Less than half of the 

participants denied having difficulty falling 

asleep or waking up too early, whereas 13.1% 

and 13.9% of participants reported severe or 

very severe problems. The most frequently re-

ported complaints according to the mean scores 

(Figure 1) involved dissatisfaction with current 

sleep quality, interference of reported sleep dis-

orders with daily functioning of the participants 

and that experienced sleep problems were no-

ticeable to others. On the other hand, problems 

with waking up too early and difficulty falling 

asleep were the least frequently reported by the 

chronically-ill patients.

Table 3. Answers to ISI items in the whole study group

% difficulty 
falling 
asleep

difficulty 
staying 
asleep

problems 
waking up 
too early

satisfaction 
with current 

sleep pattern

interference of 
sleep problem with 

daily functioning

noticeability of 
current sleep 

problem

distress about 
current sleep 

problem

total Insomnia total Insomnia 
Severity Severity 

IndexIndex
0 47.6% 42.5% 47.4% 4.5% 29.3% 22.3% 40.8% --
1 18.4% 18.4% 21.8% 27.1% 18.8% 41.3% 24.5% 47.8%47.8%
2 21.0% 25.6% 16.9% 28.6% 31.2% 23.1% 21.5% 27.0%27.0%
3 9.7% 11.3% 10.5% 28.9% 17.3% 11.7% 10.9% 21.1%21.1%
4 3.4% 2.3% 3.4% 8.3% 3.4% 1.5% 2.3% 4.1%4.1%

0 – none/very satisfied; 1 – mild/satisfied; 2 – moderate; 3 – severe/dissatisfied; 4 – very severe/very dissatisfied
1 – no clinically significant insomnia; 2 – subthreshold insomnia; 3 – clinical insomnia (moderate) 4 – clinical insomnia (severe)

2,5

2,0

1,5

2,0

0,5

0
difficulty falling

asleep
noticeability

of current sleep
problem 

difficulty staying
asleep

interference 
of sleep problem

with daily functioning

waking up too early dissatisfaction
with current sleep

pattern

distress about
current sleep

problem

Figure 1. Mean profile of answers to Insomnia Severity Index in the whole study group.

Total ISI score indicative of moderate and se-

vere clinical insomnia was observed in 25.2% of 

the participants, whereas 27% was categorized 

as subtreshold insomnia and 47.8% of the par-

ticipants did not manifest symptoms indicative 

of sleep disorders.



 60 

 

 

 Determinants of sleep disturbances in chronically-ill patients during the COVID-19 pandemic 7

Archives of Psychiatry and Psychotherapy Online First Nr 21: 1–14

3.4. ISI in relation to PSS-10, GHQ28  
and sociodemographic data.

In order to assess the correlation between ISI and 

sociodemographic data or PSS-10 and GHQ28 

we used the rho Spearman correlation matrix. 

U Mann-Whitney test was used in order to ana-

lyse qualitative sociodemographic data (sex, his-

tory of previous psychiatric treatment, history of 

previous psychotherapy).

In the rho Spearman analysis ISI scores in the 

whole group was found to be strongly correlat-

ed with GHQ28 scores and moderately correlat-

ed with PSS-10 score and seGHQ (GHQ28 after 

removal of questions directly assessing sleep). 

Additionally, we observed weak inverse corre-

lation between ISI and duration of the chronic 

disease. The correlation between ISI scores and 

age was statistically insignificant. We observed 

a tendency of higher ISI scores in female partic-

ipants (p=0.063). Interestingly, previous psychi-

atric treatment or psychotherapy correlated with 

higher ISI scores in chronically-ill patients dur-

ing the COVID-19 pandemic (Tables 4, 5).

Table 4. The rho Spearmann correlation coefficients between ISI scores and age, duration off the primary disease, GHQ-28, 
sleep-excluded GHQ-28 and PSS-10 scores in the whole study group.

ISI
(total)

Age -0.007
Duration of the primary disease -0.234*
GHQ-28 0.504**
seGHQ28 0.466**
PSS-10 0.323**

* p < 0.05;** p < 0.01

Table 5. The U Mann-Whitney test result of correlation between sex, previous psychiatric treatment, previous psychotherapy 
and total ISI scores in the whole study group.

Mdn Mrang Mdn Mrang U p rg
sex female (n = 141) male (n = 129)
ISI 10 143.94 6 126.27 7904.00 0.063 0.13
previous psychiatric treatment no (n = 235) yes (n = 35)
ISI 7 129.59 15 175.17 2724.00 0.001 0.34
previous psychotherapy no (n = 226) yes (n = 43)
ISI 7 129.18 12 165.57 3544.50 0.005 0.27

Mdn Mrang Mdn Mrang U p rg

Mdn – median; Mrang – mean range; U – U Mann-Whitneya test result; p – p-value; rg – Glass’s estimator of effect size

3.5 Differences in psychometric scores between 
3 groups.

We performed the Kruskal-Wallis test in order 

to compare the obtained outcomes between the 

three studied groups of patients. We did not de-

tect any statistically significant differences in 

total ISI of P, T or D groups. However, we ob-

served the lowest PSS-10 scores in the P group. 

Additionally, both T group and D group were 

shown to report lower GHQ28 scores and 

seGHQ scores than P group (Table 6).
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Table 6. Psychometric scores in relation to the chronic medical condition.

I: Psoriasis II: Kidney transplant III: Dialysis
Mdn Mrang Mdn Mrang Mdn Mrang H(2) p ε2 Post-hoc

A GHQ28 43.00 190.08 17.50 97.01 21.00 118.25 74.81 < 0.001 0.278 A.II < A.I**
A.III < A.I**

B seGHQ 42.00 192.08 15.50 96.29 20.00 116.65 79.89 < 0.001 0.297 B.II < B.I**
B.III < B.I**

C PSS-10 18.00 108.93 20.00 144.90 21.00 156.95 18.07 < 0.001 0.067 C.I < C.II**
C.I < C.III**

D ISI 10.00 138.16 6.00 129.11 10.00 140.96 1.16 0.561 0.004 n.i.

Mdn– median; Mrang– mean range; H– Kruskall-Wallis test result; p– p-value; ε2– effect size

After analysis of each ISI item, we observed 

several statistically significant differences. 

D group respondents were more likely to com-

plain of difficulties with falling asleep than 

T group. They also more frequently reported 

having difficulties staying asleep or waking up 

too early. Additionally, the distress about their 

current sleep problem was reported more fre-

quently than in T group. Despite this, dissat-

isfaction with current sleep pattern was high-

er in T group than D group. P group reported 

more complaints on interference of experienced 

sleep problem with their daily functioning than 

T group. They also more frequently reported 

distress related to the sleep problem. There were 

no statistically significant differences in noticea-

bility of experienced sleep problem between the 

three groups (Table 7).

Table 7. Comparison of sleep complaints measured with ISI between participants  
wich different chronic medical conditions.

I: Psoriasis II: Kidney transplant III: Dialysis

Mdn Mrang Mdn Mrang Mdn Mrang H(2) p ε2 Post-hoc

A Difficulty falling 
asleep

1.00 136.03 0.00 119.01 1.00 152.85 9.29 0.010 0.035 A.II < A.III**

B Difficulty staying 
asleep

1.00 134.09 0.00 119.90 1.50 152.52 8.31 0.016 0.031 B.II < B.III*

C Problems waking  
up too early

0.00 131.96 0.00 122.13 1.00 152.14 7.26 0.026 0.027 C.II < C.III*

D Dissatisfaction with 
current sleep pattern

2.00 138.56 2.00 140.75 2.00 116.14 5.24 0.073 0.020 D.III < D.II

E Interference of sleep 
problem with daily 
functioning

2.00 143.29 1.00 120.23 2.00 139.69 5.37 0.068 0.020 E.II < E.I

F Noticeability  
of current sleep 
problem

1.00 124.00 1.00 136.71 1.00 137.94 2.01 0.366 0.008 n.i.

G Distress about 
current sleep 
problem

1.00 140.69 0.00 113.27 1.00 151.68 13.02 0.001 0.049 G.II < G.I*
G.II < G.III**

Mdn– median; Mrang– mean range; H– Kruskall-Wallis test result; p– p-value; ε2– effect size
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3.6 ANCOVA and multivariate linear stepwise 
regression results.

After performing analysis of covariance, we 

observed total ISI score was mainly mediated 

by the GHQ-28, PSS-10 and to smaller extent, 

inversely by previous psychiatric treatment. 

Among three studied chronic conditions, diag-

nosis of psoriasis was a potential weak protec-

tive factor (compared to T group, which in case 

of this variable was a control group) in regard to 

occurrence of sleep disturbances measured with 

the total ISI score and all its items with excep-

tion of noticeability and distress related to the 

current sleep problem. Additionally, undergo-

ing dialysis was a risk factor of more complaints 

on noticeability of current sleep problem com-

pared to T group.

Multivariate linear stepwise regression models 

with backward elimination were built with the 

use of age, GHQ-28 and PSS-10 and were char-

acterized with moderate predictive values rang-

ing from 0,351 for the whole studied group up 

to 0,445 for the D group (Table 8). We hypothe-

size that missing information on current inten-

sity of the symptoms related to the primary dis-

ease could further improve the accuracy of the 

models.

Table 8. Multivariate linear stepwise regression models with backward elimination, predictive of the total ISI for the whole study 
group (N=270), patients with psoriasis, kidney transplant recipients and patients undergoing dialysis. Variables eliminated from 

the final model are reported with the “p to eliminate” value.

total ISI score for the whole study group (N=270)

MS F p β R2

Intercept 76.9422 2.62444 0.106481 -
0.351Age 129.4704 4.41613 0.036594 0.107825

GHQ28 876.4665 29.89557 0.000000 0.339196

PSS-10 931.3144 31.76638 0.000000 0.346714

total ISI score for the P group

Intercept 16.7987 0,55357 0.458801 -
0.373Age Not included in the final model (p=0.66)

GHQ 191.2090 6.30093 0.013854 0.264621

PSS-10 485.2178 15.98944 0.000130 0.421540

total ISI score for the T group

Intercept 191.706 7.92851 0.005906 -
0.256Age Not included in the final model (p=0.45)

GHQ 1434.340 59.32075 0.000000 0.618000

PSS-10 Not included in the final model (p=0.17)

total ISI score for the D group

Intercept 31.550 1.14400 0.288891 -
0.445Age Not included in the final model (p=0.77)

GHQ 1440.481 52.23169 0.000000 0.673257

PSS-10 Not included in the final model (p=0.06)
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4. DISCUSSION:

In our study we analyze self-reported sleep dis-
turbances in relation to perceived stress level re-
lated to the COVID-19 pandemic and psycholog-
ical wellbeing in three groups of chronically-ill 
patients. In our previous research we have ob-
served that almost half of the studied population 
of chronically-ill patients reported symptoms in-
dicative of a depressive episode or anxiety [26]. 
Previous studies conducted in the general popu-
lation, students or medical professionals associ-
ate diagnosis of a chronic disease with more ag-
gravated sleep disturbances, reporting increased 
severity of insomnia symptoms in participants 
who reported a diagnosis of chronic condition 
[33–36]. In a study by Wankowicz et al. patients 
with a diagnosis of lupus erythematosus were 
shown to score twice higher in ISI than control 
group [37]. Additionally, multimorbidity has 
been linked to both increased number of missed 
medical appointments and worse sleep-related 
outcomes during the COVID-19 pandemic [38].

In a study by Alhadi and Alhuwaydi the mean 
ISI score of the university students was 12.9, 
whereas we recorded a lower mean score of 9.04 
[39]. We hypothesize that, alongside to the old-
er age of our participants, this difference may be 
related to the later phase of the pandemic during 
which we collected the data and in which partial 
habituation to the stressor could have been de-
veloped. On the other hand, we recorded low-
er percentage of clinical insomnia according to 
ISI than patients with fibromyalgia in a study by 
Aloush et al. [40].

It has been shown that while psychologi-
cal distress measured with psychometric tools 
such as the Patient Health Questionnaire-9, the 
Generalized Anxiety Disorder-7 or the Impact 
of Event Scale-Revised correlates with the cur-
rent stage of the chronic kidney disease, under-
going dialysis directly correlates with increased 
ISI score only [41]. This additional impact of reg-
ular medical procedures may be related to the 
necessity of frequent hospital visits and associ-
ated fear of infection in this group of patients 
prior to the SARS-CoV-2 vaccines develop-
ment. In a study by Yu et al., patients with end-
stage kidney disease undergoing hemodialysis 
were shown to exhibit higher ISI scores than the 
group receiving peritoneal dialysis during the 

COVID-19 pandemic [42]. This finding empha-
sizes the impact of regular medical procedures 
on the mental health of patients at risk of SARS-
CoV-2 infection. In our study, we observed sim-
ilar ISI scores in all three groups regardless of 
the primary diagnosis and associated therapeu-
tic plan. However, these results were obtained 
in the presence of different GHQ-28 and PSS-
10 scores, with P group patients reporting sig-
nificantly higher GHQ-28 and significantly low-
er PSS-10, which may suggest a moderating im-
pact of mental wellbeing and perceived stress 
on sleep complaints. Compared to the study by 
Yu et al., we obtained similar mean ISI scores, 
despite the fact that we recorded more partici-
pants reporting symptoms indicative of moder-
ate and severe clinical insomnia. This difference 
may also be related to the slightly earlier phase 
of the pandemic during our study and lesser 
time for adaptation to the new stress factor in 
our study group.

Another study conducted during the ear-
ly phase of the COVID-19 pandemic revealed 
that prevalence of insomnia measured with ISI 
in a group of 305 Chinese organ recipients was 
11.8% [43]. There are varied outcomes related 
to sleep disturbances measured with ISI in the 
general population depending on the country 
and phase of pandemic with most of them rang-
ing from 11.5 to 20% [44–47]. In our study group 
of chronically-ill patients, we recorded 25.2% of 
the participants above the cut-off point (scores 
15 and more) with no significant differences 
between kidney transplant recipients and oth-
er groups. We hypothesize that in addition to 
a primary chronic condition the higher preva-
lence of moderate and severe clinical insomnia 
may be mediated by sociocultural differences. 
Moreover, our results show resemblance to 30-
32% prevalence of insomnia obtained in the me-
ta-analyses of the studies conducted at the early 
phase of the pandemic with inclusion of medi-
cal professionals who were even more frequent-
ly exposed to potential SARS-CoV-2 infection at 
their place of work [48,49]. However, further re-
search on larger groups is required in order to 
establish the mechanism of increased sleep com-
plaints in the patients with chronic conditions 
during the pandemic conditions.

We observed a high frequency of complaints 
regarding satisfaction with current sleep pattern, 
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which stands out in relation to relatively fewer 
complaints regarding difficulties with falling or 
staying asleep. Moreover, main complaints re-
ported by the study participants concerned in-
terference of the sleep problem with their daily 
functioning and noticeability of their decreased 
sleep quality to others. It seems that in circum-
stances of a global stress factor presence, satis-
faction with current sleep pattern may be a sen-
sitive indicator of experienced stress even with-
out acknowledging it during daily life. We be-
lieve that this profile of answers to ISI, with less 
substantiation by the more objective sleep indi-
cators may indicate the underlying anxiety in 
the chronically-ill patients during the uncertain 
pandemic conditions. Previous research links 
sleep satisfaction to individual health status but 
also to frequency of healthcare seeking behav-
iors [50]. While the participants of our study are 
at risk of dissatisfaction with current sleep qual-
ity due to their primary diagnosis, objectiviza-
tion of their symptoms is recommended in order 
to reduce unnecessary self-medicating behavior.

Prior to the COVID-19 pandemic, patients 
with a diagnosis of psoriasis have been shown to 
manifest increased psychological distress meas-
ured with a 12-item General Health Question-
naire [51]. In our study we used a 28-item ver-
sion of this tool and observed significantly in-
creased GHQ-28 scores in P group compared to 
T and D groups. Interestingly, these outcomes 
could not be fully explained by correlation with 
PSS-10 or ISI scores indicating initially increased 
psychological distress related to a psoriasis di-
agnosis and potentially to the associated signif-
icantly higher duration of the disease. Addition-
ally, potential bias resulting from online version 
of the questionnaire could contribute to these re-
sults. What is more, we observed higher interfer-
ence of reported sleep problem with daily func-
tioning and higher distress directly associated 
with sleep in P group, whereas the same group 
also reported lower level of dissatisfaction with 
current sleep pattern. It is our understanding 
that the perceived distress and daily function-
ing were not fully related to the sleep quality 
linking these findings with the increased GHQ-
28 scores.

The core ISI complaints related to difficulties 
with falling and staying asleep or waking up too 
early were found to be significantly more fre-

quently reported in the D group. The necessi-
ty of undergoing long and regular medical pro-
cedures, such as hemodialysis, at varied time of 
a day has been shown to impact the sleep of pa-
tients regardless of the COVID-19 pandemic. 
Hence, this finding is consistent with existing 
knowledge [24,25].

After correlating ISI scores with GHQ28 and 
seGHQ scores we obtained similar results of 
0.504 and 0.466 respectively indicating a small 
contribution of two questions used for assess-
ment of sleep in GHQ28 to this association. 
More importantly, our research confirms pre-
vious finding on the correlations of female sex 
and perceived stress with ISI [6,12]. However, 
we did not observe a significant correlation with 
younger age [8], which may indicate that its ef-
fect size is decreased in the presence of a chronic 
disease in comparison to the general population. 
Previous psychiatric treatment and psychother-
apy corresponded with significantly increased 
ISI scores which suggests that the population of 
people with previous mental disorders may be 
at risk for sleep disturbances in the circumstanc-
es of the pandemic. Our findings are consistent 
with a meta-analysis of polysomnographic re-
search conducted by Baglioni et al. in patients 
with mental disorders who were shown to have 
significantly altered sleep profiles [52].

Although sleep disturbances during the COV-
ID-19 pandemic may have a transient character, 
research shows that they have a large impact on 
the health-related quality of life [53]. Therefore, 
additional focus is required in order to screen for 
and reduce sleep complaints. So far, most non-
pharmacological interventions aimed at improv-
ing sleep are characterized as low certainty in 
existing studies and require further prospective 
studies [54]. However, several reports shed light 
onto interventions especially relevant during the 
COVID-19 pandemic. Research shows that cog-
nitive behavioral therapy is effective in reducing 
ISI scores in patients with SARS-CoV-2 infection 
[55]. Psychoeducational interventions aimed at 
sufficient exercise and good sleep hygiene re-
main especially important in circumstances of 
reorganized daily life with less time spent out-
side and working from home. Similarly, benefi-
cial impact of social support has been highlight-
ed in the recent findings on sleep quality during 
the COVID-19 pandemic [12,56,57]. In a study by 
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Grey et al., participants with high social support 
were 52% less likely to report poor sleep quality. 
These findings remain especially relevant in the 
population of patients diagnosed with chronic 
conditions who were advised to refrain from so-
cial contacts and therefore are at risk of wors-
ened social support.

Our study reports findings on occurrence and 
intensity of insomnia in chronically-ill patients 
during the first wave of the COVID-19 pan-
demic. We were able to recruit a relatively large 
group of participants with diagnoses of psoria-
sis, recipients of kidney transplant and patients 
undergoing regular dialysis. However, our re-
sults are limited by several factors: 1) The stud-
ied groups were not matched in terms of soci-
odemographic characteristics, such as sex or ed-
ucation; 2) The clinical symptoms of each disease 
were not measured leading to a lack of control 
over the influence of these variables on the sleep 
disturbances and potentially decreasing the ad-
justment of the obtained regression models and 
3) Due to the global character of COVID-19 pan-
demic we were unable to recruit control group. 
At the time of our study, only few participants 
were already individually affected by COVID-19 
or quarantines. Hence, we were not able to ana-
lyze the impact of infections and individual re-
strictions on the outcomes of the study.

5. CONCLUSIONS

We observed 25.2% prevalence of results indic-
ative of clinical insomnia in the group of chron-
ically-ill patients during the first wave of pan-
demic. We hypothesize that a relatively large 
portion of the participants reporting sleep-relat-
ed complaints may be associated with the neces-
sity of frequent hospital visits during the COV-
ID-19 pandemic, like in patients after renal trans-
plant or dialysis patients, or to the pre-existent 
psychological distress, as in case of psoriasis pa-
tients who also scored higher in GHQ-28. Our 
research confirms association of female sex and 
chronic disease with more aggravated sleep dis-
turbances. However, we did not confirm a cor-
relation of younger age with insomnia symp-
toms. Findings of our study suggest that pop-
ulation of patients with chronic medical condi-
tions, with special emphasis on those who have 

a simultaneous history of psychiatric or psycho-
logical treatment, requires additional attention 
in order to objectivize and maintain sleep disor-
ders, especially during stressful conditions such 
as pandemic. Wide-targeted screening and in-
terventions focused on psychoeducation should 
be implemented alongside non-pharmacological 
and pharmacological methods of treatment in or-
der to improve sleep patterns and significantly 
increase health-related quality of life of patients 
with chronic medical conditions.
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7. Podsumowanie wyników  
Pierwsza z prac opublikowana w ramach tego cyklu (27) stanowi przegląd literatury i 

analizuje dotychczasową wiedzę dotyczącą procesów neurozapalnych i 

neurodegeneracyjnych w kontekście wpływu wirusa SARS-CoV-2 na ośrodkowy 

układ nerwowy. Ponadto, omówione w niej zostały również potencjalne czynniki 

ochronne mające na celu redukcję intensywności procesów neurodegeneracyjnych.  

Aktywacja układu immunologicznego stanowi jeden z kluczowych elementów chorób 

neurodegeneracyjnych, a szczególnie zespołów otępiennych takich jak choroba 

Alzheimera, otępienia naczyniopochodnego, czołowo-skroniowego czy otępienia z 

ciałami Lewy’ego (28). Przewlekła aktywacja prozapalna w organizmie prowadzi do 

zwiększenia przepuszczalności bariery krew-mózg, wzrostu stężenia cytokin 

prozapalnych w ośrodkowym układzie nerwowym oraz do aktywacji komórek 

glejowych. Na skutek wymienionych procesów dochodzi do dalszej produkcji cytokin 

prozapalnych w obrębie mózgu, nasilenia lokalnej odpowiedzi immunologicznej oraz 

do uszkodzenia neuronów, w tym połączeń synaptycznych (29). 

Źródłem przewlekłej aktywacji prozapalnej mogą być choroby przewlekłe, takie jak 

choroby autoimmunologiczne, cukrzyca typu 2 czy otyłość. Obecnie w rozwoju 

patologii wymienia się również inne czynniki, takie jak dieta, skład mikrobioty 

jelitowej czy nawet czynniki stresowe o charakterze psychospołecznym (30–32). 

Szerokie rozpowszechnienie nowego czynnika infekcyjnego z grupy koronawirusów, 

SARS-CoV-2, zyskało szczególne znaczenie w kontekście procesów neurozapalnych 

ze względu na udowodniony neurotropizm wirusa oraz doniesienia dotyczące 

pojawiania się powikłań neuropsychiatrycznych na skutek przechorowania COVID-

19 (12,33). Do krótkoterminowych powikłań należą między innymi encefalopatie i 

zapalenie opon mózgowo-rdzeniowych, jednak wczesne doniesienia wskazują na 

powiązanie zachorowania na COVID-19 z występowaniem tzw. „zespołu 

pocovidowego” (ang. Post-COVID syndrome) oraz długotrwałym spadkiem 

sprawności funkcji poznawczych (11,34). Choć mechanizm powstawania tych 

powikłań nie został dotychczas w pełni opisany, to do ich rozwoju może dochodzić 
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między innymi na skutek dostawania się obwodowych cytokin prozapalnych, takich 

jak czynnik martwicy nowotworów (Tumor Necrosis Factor, TNF), produkowanych w 

przebiegu infekcji, do ośrodkowego układu nerwowego poprzez komórki 

endotelialne współtworzące barierę krew-mózg (35). 

W wyniku procesów zapalnych komórki glejowe, astrocyty i mikroglej, zmieniają swój 

fenotyp tracąc funkcję ochronną wobec neuronów. Aktywowane komórki glejowe 

uczestniczą w lokalnej produkcji cytokin prozapalnych zaburzając między innymi 

degradację amyloidu, prowadząc do mikroglejozy oraz upośledzając funkcję synaps 

(16,19,36).  

Wśród interwencji mających na celu zmniejszenie aktywacji prozapalnej wyróżnić 

można metody farmakologiczne i niefarmakologiczne. Do tych ostatnich należą diety 

o niskim indeksie zapalnym (ang. Dietary Inflammatory index), których przykładem jest 

dieta śródziemnomorska (37). Spośród metod farmakologicznych, wymieniane są 

niesteroidowe leki przeciwzapalne oraz biologiczne leki z grupy inhibitorów TNF, 

takie jak etanercept czy infliximab. Dotychczasowe meta-analizy wskazują na 

niewielkie korzyści ze stosowania niesteroidowych leków przeciwzapalnych celem 

podtrzymania sprawności funkcji poznawczych przy istotnym ryzyku występowania 

działań niepożądanych, takich jak krwawienia z przewodu pokarmowego, przy ich 

długotrwałym stosowaniu (38,39). W przypadku inhibitorów TNF udowodniony 

został ich korzystny wpływ w redukcji procesów neurodegeneracyjnych na poziomie 

molekularnym i modelach zwierzęcych (40,41). Prowadzone obecnie badania 

kliniczne odpowiedzą na pytanie, czy dzięki ich zastosowaniu możliwe będzie 

podtrzymanie sprawności funkcji poznawczych osób rozwijających objawy zespołu 

otępiennego. 

 

 

Celem pierwszej z prac oryginalnych w cyklu (42) jest analiza strategii radzenia sobie 

ze stresem w postaci pandemii COVID-19 w grupie przewlekle chorych pacjentów. 

Badanie zostało przeprowadzone w trakcie pierwszej fali zachorowań na COVID-19 a 
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jego uczestnikami były następujące grupy pacjentów: pacjenci z rozpoznaniem 

łuszczycy, stwardnienia rozsianego, biorcy przeszczepu nerki oraz pacjenci 

dializowani. Strategie radzenia sobie zostały zbadane w odniesieniu do poziomu 

odczuwanego stresu oraz czynników socjodemograficznych.     

Przeprowadzone analizy wykazały, że wśród uczestników badania poziom 

odczuwanego stresu w związku z pandemią COVID-19 miał w dominującej mierze 

umiarkowany stopień. Najczęściej stosowanymi strategiami radzenia sobie ze stresem 

w tej grupie były strategie skupiające się na problemie, a zwłaszcza aktywne radzenie 

sobie, planowanie oraz pozytywne przewartościowanie. Spośród strategii 

skupiających się na emocjach najczęściej stosowanymi były akceptacja oraz wsparcie 

emocjonalne, a najrzadziej stosowaną był humor. Najrzadziej stosowaną grupę 

strategii radzenia sobie wśród osób przewlekle chorych stanowiły strategie unikające, 

a szczególnie zażywanie substancji psychoaktywnych.  

Przeprowadzone porównania grup pacjentów ze względu na stan zdrowia wykazały 

szereg interesujących różnic. Badani ze stwardnieniem rozsianym i biorcy 

przeszczepu nerki w istotnie większym stopniu posługiwali się strategią akceptacji, w 

porównaniu do pacjentów z łuszczycą, oraz istotnie częściej korzystali ze strategii 

aktywnego radzenia sobie ze stresem niż pacjenci dializowani. Pacjenci ze 

stwardnieniem rozsianym w odniesieniu do grupy pacjentów po przeszczepie nerki 

w większym stopniu przejawiali strategię obwiniania siebie, a także częściej niż 

pacjenci z łuszczycą sięgali po strategie oparte o pozytywne przewartościowanie i 

ukierunkowane na emocje. Ponadto, badani z rozpoznaniem stwardnienia rozsianego 

w istotnie większym stopniu wykorzystywali strategie wyładowania oraz 

zajmowania się czymś innym, niż pacjenci cierpiący na łuszczycę i pacjenci po 

przeszczepie nerki. Okazało się również, że pacjenci dializowani częściej sięgali po 

poszukiwanie wsparcia emocjonalnego niż pacjenci z łuszczycą, a także częściej niż 

pacjenci z łuszczycą i biorcy przeszczepu nerki wykorzystywali strategię 

zaprzeczania. Zaobserwowano również, że zarówno pacjenci ze stwardnieniem 

rozsianym, jak i pacjenci dializowani, częściej stosowali strategię zaprzestania działań 
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i strategie ukierunkowane na unikanie w odniesieniu do pozostałych grup. Z kolei 

pacjenci z rozpoznaniem łuszczycy i stwardnienia rozsianego w istotnie większym 

stopniu sięgali po substancje psychoaktywne w celu radzenia sobie ze stresem, oraz 

istotnie rzadziej zwracali się w kierunku religii. 

Stosowane strategie radzenia sobie ze stresem w istotnym stopniu korelowały również 

z poszczególnymi czynnikami socjodemograficznymi. W odniesieniu do uczestników 

badania płci męskiej, uczestniczki częściej deklarowały stosowanie strategii z grupy 

skupiającej się na emocjach, w tym obwiniania siebie, wsparcia emocjonalnego, 

wyładowania, a także strategii z grupy unikającej, a zwłaszcza zaprzestania działań 

oraz zaprzeczenia.  Zaobserwowano również korelację między wiekiem a zwrotem ku 

religii, podczas gdy większość z pozostałych strategii radzenia sobie była ujemnie 

skorelowana z wiekiem.  

Aktywni zawodowo uczestnicy badania istotnie częściej deklarowali stosowanie 

aktywnego radzenia sobie, planowania, poszukiwania wsparcia emocjonalnego, 

poszukiwania wsparcia instrumentalnego, wyładowania, zajmowania się czymś 

innym, zażywania substancji psychoaktywnych oraz strategii skoncentrowanych na 

problemie i strategii ukierunkowanych na unikanie, niż osoby niepracujące. Osoby z 

wykształceniem średnim i wyższym cechowały się istotnie częstszym stosowaniem 

akceptacji, obwiniania siebie, a także częstszym wykorzystywaniem strategii 

skupiających się na emocjach, niż osoby z wykształceniem podstawowym i 

zawodowym. 

Co ciekawe, uczestnicy którzy zgłaszali wcześniejsze leczenie psychiatrycznie w 

istotnie większym stopniu wykorzystywali strategie obwiniania siebie, zażywania 

substancji psychoaktywnych oraz grupy strategii ukierunkowanych na unikanie, a 

jednocześnie istotnie rzadziej wykorzystywały zwrot ku religii. Osoby deklarujące 

wcześniejsze oddziaływania psychologiczne wykazywały istotnie wyższe wyniki na 

wymiarach obwiniania siebie, poczucia humoru, wyładowania, zajmowania się czymś 

innym, zaprzestania działań, zażywania substancji psychoaktywnych, a także istotnie 
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wyższe wykorzystywanie strategii ukierunkowanych na emocje i ukierunkowanych 

na unikanie.  

W badanej próbie wraz ze wzrostem czasu trwania choroby spadał w stopniu słabym 

poziom wykorzystywania strategii obwiniania siebie. Odnotowano również, że wraz 

ze wzrostem poziomu odczuwanego stresu wzrastał silnie wskaźnik strategii 

obwiniania siebie, natomiast w stopniu umiarkowanym rósł wskaźnik strategii 

ukierunkowanych na unikanie, strategii zaprzestania działań, zaprzeczania oraz 

wyładowania.  

Wyniki przeprowadzonych analiz pozostają zgodne z dostępną literaturą naukową, 

choć pojawiają się w nich różne pewne istotne różnice, które wynikać mogą między 

innymi z czynników o charakterze społecznym i kulturowym, ale także z 

charakterystyki badanej grupy osób chorujących przewlekle. Porównanie grup 

chorych identyfikuje pacjentów ze stwardnieniem rozsianym jako grupę o mniej 

korzystnym profilu radzenia sobie niż biorcy przeszczepu nerek.  

Badania przeprowadzone w polskiej populacji ogólnej wykazały związek między 

płcią żeńską, młodszym wiekiem oraz wcześniejszym rozpoznaniem choroby 

przewlekłej a stosowaniem mniej adaptacyjnych strategii radzenia sobie ze stresem i 

występowaniem objawów psychopatologicznych (43). Wyniki przeprowadzonego 

badania potwierdzają zależność między profilem stosowanych strategii radzenia sobie 

a płcią. Zaobserwowany spadek częstości obwiniania siebie wraz z dłuższym czasem 

od postawienia rozpoznania choroby podstawowej może jednak sugerować 

adaptacyjne zwiększenie prężności psychicznej w związku z długotrwałym 

utrzymywaniem stresora w postaci choroby (44). Uczestnicy badania wykazali 

również znacząco rzadsze stosowanie strategii unikającej w postaci zażywania 

środków psychoaktywnych w odniesieniu do populacji ogólnej, co wiązać należy z 

większą troską o własne zdrowie wynikającą z postawionego rozpoznania choroby 

przewlekłej oraz stosowanego leczenia (45,46).  

Otrzymane wyniki potwierdzają również wcześniej opisywaną zależność między 

wyższym nasileniem odczuwanego stresu a stosowaniem odwracania uwagi, 
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zażywaniem środków psychoaktywnych, wyładowania, zaprzeczenia, zaprzestania 

działań oraz obwiniania siebie wśród pacjentów chorujących przewlekle (47,48). W 

grupie badanej nie potwierdzono jednak związku między wyższym poziomem 

odczuwanego stresu a aktywnym radzeniem sobie, planowaniem czy zwrotem ku 

religii.  

W przeprowadzonych analizach zaobserwowano silną korelację między 

wcześniejszym leczeniem psychiatrycznym i psychoterapią a kilkoma 

nieadaptacyjnymi strategiami radzenia sobie, takimi jak obwinianie siebie, 

zaprzestanie działań, zażywanie substancji psychoaktywnych oraz unikających 

strategii radzenia sobie. Możliwe jest, że podczas gdy zarówno pacjenci z historią 

leczenia psychiatrycznego, jak i osoby wybierające psychoterapię, są początkowo 

bardziej skłonne do stosowania nieadaptacyjnych strategii radzenia sobie, ci ostatni 

mogą również odnosić korzyści w postaci uzyskania długotrwałych zmian i 

wypracowania bardziej adaptacyjnych strategii. Wskazuje na to częstsze 

wykorzystanie humoru i strategii skupiających się na emocjach, które można wyróżnić 

w ich zachowaniu.  

Omówione powyżej wyniki charakteryzują się również pewnymi ograniczeniami 

wynikającymi z charakteru badania. Grupy pacjentów nie były dopasowane pod 

względem charakterystyk socjodemograficznych, takich jak płeć czy wykształcenie. 

Ponadto, ze względu na zastosowanie kwestionariuszy online, rekrutacja pacjentów z 

łuszczycą i stwardnieniem rozsianym do badania nie została poprzedzona 

potwierdzeniem diagnozy za pomocą dokumentacji medycznej.  

 

 

Ostatnia z prac w cyklu analizuje występowanie subiektywnych skarg dotyczących 

zaburzeń snu w trzech grupach pacjentów z chorobami przewlekłymi, którzy 

poddawani byli regularnym wizytom medycznym i leczeniu podczas pierwszej fazy 

pandemii COVID-19. W badaniu uczestniczyli pacjenci z rozpoznaniem łuszczycy, 

biorcy przeszczepu nerki oraz pacjenci dializowani. 
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Pośród uczestników badania, 25,2% spełniało kryteria umiarkowanej lub ciężkiej 

bezsenności klinicznej. Średnie nasilenie odczuwanego stresu zmierzonego przy 

użyciu PSS-10 wynosiło 19,03, a średni wynik GHQ-29 wynosił 29,07 wskazując 

odpowiednio umiarkowany na umiarkowany poziom odczuwanego stresu oraz 

prawdopodobieństwo występowania istotnych objawów psychopatologicznych. 

Wśród wymienianych problemów ze snem dominowało niezadowolenie z jego 

jakości. W dalszej kolejności zgłaszano wpływ zaburzeń na funkcjonowanie oraz 

zauważalność problemu dla innych, choć miary tendencji centralnej w tym wypadku 

plasowały się poniżej mediany teoretycznej, co wskazuje na relatywnie niski poziom 

rzeczonych problemów. Najrzadziej zgłaszanymi trudnościami były problemy z 

powodu budzenia się zbyt wcześnie. 

Testy rang H Kruskalla-Wallisa oraz post hoc Bonferroniego-Dunn wykazały, że 

pacjenci z łuszczycą cechowali się istotnie niższym wskaźnikiem zdrowia 

psychicznego. Jednocześnie pacjenci po przeszczepie nerki i dializowani wykazywali 

istotnie wyższe nasilenie doświadczanego stresu w odniesieniu do pacjentów z 

łuszczycą. Nie zaobserwowano różnic między grupami pacjentów pod względem 

ogólnego wskaźnika nasilenie bezsenności. 

W analizie poszczególnych skarg dotyczących zaburzeń snu zaobserwowane istotne 

różnice między poszczególnymi stanami medycznymi.  W przypadku pacjentów 

dializowanych nasilenie trudności z zasypaniem, trudności z utrzymaniem snu oraz 

problemów z powodu budzenia się zbyt wcześnie były istotnie wyższe w porównaniu 

do pacjentów po przeszczepie nerki. Odwrotny efekt odnotowano w przypadku 

niezadowolenia z jakości snu, które było istotnie wyższe wśród pacjentów po 

przeszczepie nerki, niż u pacjentów dializowanych. Pacjenci z rozpoznaniem 

łuszczycy deklarowali istotnie wyższy wpływ zaburzeń snu na funkcjonowanie niż 

pacjenci po przebytych transplantacjach, natomiast grupa pacjentów z łuszczycą i 

dializowanych wskazywała na istotnie wyższy stopień zmartwienia z powodu 

zaburzeń snu niż pacjenci po przeszczepie nerki. 
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Macierz korelacji obliczona pomiędzy wskaźnikiem nasilenia bezsenności a wiekiem, 

czasem trwania choroby, oceną stanu zdrowia psychicznego i poziomem 

odczuwanego stresu wykazała, że w badanej próbie nasilenie zaburzeń snu było silnie 

związane ze wskaźnikiem oceny stanu zdrowia psychicznego, oraz korelowało 

umiarkowanie dodatnio z odczuwanym poziomem stresu. Ponadto, nasilenie 

zaburzeń snu korelowało ujemnie z długością trwania choroby. Nie zaobserwowano 

istotnego statystycznie związku z wiekiem. 

Porównania międzygrupowe przeprowadzone za pomocą testu U Manna-Whitneya 

wykazały, że w porównaniu do grupy mężczyzn, kobiety wykazywały wyższe 

nasilenie zaburzeń snu z wynikiem na poziomie tendencji (p=0,063). Okazało się 

również, że wśród osób, które korzystały z wcześniejszego leczenia psychiatrycznego 

i pomocy psychologicznej całkowite nasilenie zaburzeń snu było istotnie statystycznie 

wyższe. 

Na podstawie analizy kowariancji zaobserwowano, że całkowity wynik ISI był 

głównie zależny od GHQ-28, PSS-10 i w mniejszym stopniu, odwrotnie przez 

poprzednie leczenie psychiatryczne. Spośród trzech badanych grup, diagnoza 

łuszczycy była potencjalnym słabym czynnikiem ochronnym (w porównaniu z grupą 

po przeszczepie, która ze względu na największą liczebność była dla tej zmiennej 

grupą kontrolną) w zakresie występowania zaburzeń snu mierzonych całkowitym 

wynikiem ISI i jego poszczególnymi elementami z wyjątkiem zauważalności 

problemu dla innych i poziomu zmartwienia aktualnym problemem ze snem. 

Ponadto, odbywanie dializ stanowiło czynnik ryzyka bardziej nasilonych skarg na 

zauważalność aktualnego problemu ze snem. Otrzymane modele regresji liniowej 

oparte na wieku, GHQ-28 i PSS-10 charakteryzowały się umiarkowanymi wartościami 

predykcyjnymi, od 0,351 dla całej badanej grupy do 0,445 dla grupy pacjentów 

dializowanych.  

Badania przeprowadzone na populacjach studentów, pracowników medycznych oraz 

populacji ogólnej wiążą występowanie choroby przewlekłej z wyższym nasileniem 

zaburzeń snu (49–51). W zależności od kraju i fazy pandemii, wyniki dotyczące 
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zaburzeń snu mierzonych przy użyciu ISI w populacji ogólnej są zróżnicowane i 

plasują się w przedziale 11,5% do 20% (52–55). W omawianym badaniu wyniki 

wskazujące na występowanie istotnych zaburzeń snu (powyżej 15 punktów) 

obserwowano u 25,2% uczestników z chorobami przewlekłymi niezależnie od stanu 

chorobowego, co może mieć związek z różnicami społeczno-kulturowymi w badanej 

populacji.  

Szczególną uwagę zwraca profil skarg dotyczących zaburzeń snu z wysoką częstością 

skarg dotyczących satysfakcji z obecnego wzorca snu, wpływu zaburzeń snu na 

codzienne funkcjonowanie oraz zauważalności problemu przez innych. Stosunkowo 

mniejsza ilość skarg dotyczyła bardziej obiektywnych aspektów, takich jak trudności 

z zasypianiem lub podtrzymaniem snu. Wydaje się, że w sytuacji odczuwanej 

niepewności i zagrożenia pandemią, satysfakcja z obecnego wzorca snu może 

stanowić czuły wskaźnik doświadczanego stresu u pacjentów z chorobami 

przewlekłymi.  

Otrzymane wyniki potwierdzają wcześniejsze obserwacje dotyczące korelacji między 

płcią żeńską a odczuwanym stresem oraz wynikami w skali ISI (56,57). W badanej 

grupie nie zaobserwowano jednak znaczącej korelacji ISI z młodszym wiekiem (58), 

co może wskazywać na zmniejszenie wpływu wieku w obecności choroby przewlekłej 

w porównaniu z populacją ogólną. Wcześniejsze leczenie psychiatryczne i 

psychoterapia korelowały ze znacząco wyższymi wynikami w skali ISI, co sugeruje, 

że populacja ludzi z wcześniejszymi zaburzeniami psychicznymi może być narażona 

na zaburzenia snu w okolicznościach pandemii. 

Podobnie jak w przypadku poprzedniej pracy, omawiane badanie charakteryzuje się 

pewnymi ograniczeniami dotyczącymi braku dopasowania uczestników badania pod 

względem danych socjodemograficznych czy braku grupy kontrolnej. Ponadto, 

nasilenie objawów związanych z chorobą podstawową nie zostało zmierzone, co 

potencjalnie mogło przełożyć się na silniejsze dopasowanie modeli otrzymanych przy 

pomocy regresji liniowej.  
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8. Wnioski 
Przedstawione powyżej wyniki cyklu trzech spójnych tematycznie prac dowodzą 

istotnego wpływu pandemii COVID-19 na zdrowie psychiczne pacjentów chorych 

przewlekle w zakresie konsekwencji krótkoterminowych w postaci występowania 

objawów psychopatologicznych na skutek zagrożenia i stresu związanego z 

możliwym zakażeniem, a także konsekwencji długoterminowych na skutek aktywacji 

prozapalnej wynikającej z zachorowania na COVID-19. Podczas gdy wspomniane 

wyniki prac oryginalnych opisują nasilenie objawów psychopatologicznych, ze 

szczególnym uwzględnieniem zaburzeń snu, oraz stosowane strategie radzenia sobie 

ze stresem w populacji pacjentów przewlekle chorych, poznanie skali 

długoterminowego wpływu nowego czynnika zakaźnego na ośrodkowy układ 

nerwowy możliwe będzie dopiero w przyszłości i wymagać będzie dalszych analiz.  
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