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1. Wykaz skrotow

ALT — aminotransferaza alaninowa

AST — aminotransferaza asparaginowa

BMI Body Mass Index — wskaznik masy ciata

CRP C-reactive protein — biatko C-reaktywne

DLQI Dermatology Life Quality Index — wskaznik jako$ci zycia zaleznej od chordb skory
HLA Human Leukocyte Antigens — ludzkie antygeny leukocytarne

IPAQ International Physical Activity Questionnaire — migdzynarodowy
kwestionariusz oceny aktywnosci fizycznej w wersji krotkiej

IRLSSG International Restless Legs Syndrome Study Group — Mig¢dzynarodowa
Grupa Badawcza Zespotu Niespokojnych Nog

LZS — tuszczycowe zapalenie stawow

MET Metabolic Equivalent — wiclokrotno$¢ przemiany podstawowej

OSAS Obstructive Sleep Apnea Syndrome — zespot obturacyjnego bezdechu sennego
PASI Psoriasis Activity and Severity Index — wskaznik aktywnosci i nasilenia zmian skornych
W tuszczycy

PSQI Pittsburgh Sleep Quality Index — wskaznik jako$ci snu Pittsburgh

RLS Restless Legs Syndrome — zesp6t niespokojnych nog

STOP BANG Snoring, Tired, Observed, Pressure, BMI, Age>50 years, Neck size,
Gender-male — kwestionariusz oceny ryzyka obturacyjnego bezdechu sennego
WHOQoL-BREF World Health Organization Quality of Life — kwestionariusz jakosci
zycia WHO w wersji krotkiej



2. Wykaz publikacji bedacych podstawg rozprawy doktorskiej

Praca oryginalna:

Julia Nowowiejska, Anna Baran, Marta Lewoc, Paulina Grabowska, Tomasz W. Kaminski,
Iwona Flisiak: The assessment of risk and predictors of sleep disorders in patients with
psoriasis - a questionnaire-based cross-sectional analysis. Journal of Clinical Medicine
2021, 10 (4): 664, DOI: 10.3390/jcm10040664.

IF: 3,303, MNiSW: 140

Praca przegladowa:

Julia  Nowowiejska, Anna Baran, Iwona Flisiak: Mutual relationship between sleep
disorders, quality of life and psychosocial aspects in patients with psoriasis. Frontiers in
Psychiatry 2021, 12, DOI: 10.3389/fpsyt.2021.674460.

IF: 2,849, MNiSW: 100



. Zestawienie publikacji doktoranta

Rodzaj publikacji Liczba Punktacja MNiSW Impact Factor
Prace witaczone N 5 240 6,152
do rozprawy doktorskiej
Prace, ktore nie
zostaty wigczone 31 746 12,861
do rozprawy doktorskiej
Streszczenia zjazdowe 48 ) )
Razem 81 986 19,013




4. Wstep

Luszczyca jest jedng z najczestszych chorob skory spotykanych w praktyce
dermatologicznej, ktorej czgsto$¢ wystepowania szacowana jest na 2-4% populacji swiatowej
[1]. Etiologia choroby nie jest w petni poznana, ale podejrzewa si¢ mechanizmy genetyczne,
autoimmunologiczne, jak réwniez udziat czynnikow infekcyjnych, stresu, urazow i lekow
jako wyzwalajacych lub nasilajgcych objawy chorobowe [2,3,4].

Aktualnie tuszczyca postrzegana jest jako schorzenie ogélnoustrojowe, powigzane z
wieloma innymi chorobami. Obserwuje si¢ przede wszystkim $cisty zwigzek tuszczycy z
zaburzeniami kardiometabolicznymi, takimi jak miazdzyca, otytos¢, dyslipidemia,
nadci$nienie tetnicze, cukrzyca czy niealkoholowe sttuszczenie watroby [5,6,7]. Wykazano
ponadto powigzania tuszczycy z chorobami stawdw, jelit, nerek, a nawet zwigkszong
zapadalno$cig na nowotwory ztos§liwe [8,9,10,11]. Coraz czesciej postuluje si¢ takze wigcksza
czesto$¢ chordb neurodegeneracyjnych czy psychicznych, gtownie zaburzen depresyjnych i
lekowych, w tej grupie pacjentow [8,12]. Wykazano, iz chorzy na tuszczyce o nasileniu
umiarkowanym do cigzkiego wlasnie z powodu szerokiej wspdtchorobowosci maja
oczekiwang Srednig dtugos¢ zycia o 5 lat krotszg od osob zdrowych [13].

Luszczyca, zaleznie od stopnia nasilenia, moze stwarza¢ trudnosci terapeutyczne, a
nawet mimo mnogos$ci dostepnych metod leczenia i czasochtonnej pielegnacji skory, nie
zawsze mozna osiggna¢ pozadane rezultaty [14,15]. Czas i naktady finansowe jakie pochtania
leczenie stosowane przez pacjentdow oraz wizyty lekarskie generuja wymierne koszty, a
catkowite obcigzenie zwigzane z tuszczycg szacowane jest na 35,2 miliarda dolarow rocznie
[16]. Z tego tez powodu tuszczyca stanowi istotny problem zaréwno medyczny, jak i

spoteczno-ekonomiczny, i powinna by¢ nieustannym obiektem dalszych badan.

4.1. Zaburzenia snu w luszczycy

Sen jest to fizjologiczny, cykliczny proces zmian czynno$ci narzagdéw organizmu i
ludzkiej $wiadomosci, ktory pochtania zwykle nawet od 20% do 40% dnia, a w skali
ludzkiego zycia nawet /3 jego dtugosci [17,18,19]. Sen jest procesem na tyle istotnym, Ze
zostal umieszczony na samej podstawie piramidy potrzeb Maslowa [20].

Zaburzenia snu ze wzglgdu na swoj trudno uchwytny charakter sg czgsto niedoceniane
1 bagatelizowane zardwno przez samych pacjentow, jak i w codziennej praktyce medycznej.
Jest to tym bardziej niepokojace, poniewaz sg to czesto obserwowane schorzenia, a ponadto

zwigzane z powaznymi konsekwencjami natury psychicznej i somatycznej [19]. We



wchodzacej w sklad rozprawy doktorskiej, znajdujacej si¢ na etapie publikacji, pracy
przegladowej pt. ,,Mutual relationship between sleep disorders, quality of life and
psychosocial aspects in patients with psoriasis.” autorstwa Julii Nowowiejskiej, Anny Baran i
Iwony Flisiak w czasopismie Frontiers in Psychiatry, na podstawie aktualnego
pismiennictwa, zostaly szczegétowo omowione wielokierunkowe powigzania tuszczycy z
zaburzeniami snu.

Najczescie] obserwowanym zaburzeniem snu jest bez watpienia bezsennos¢, ktora
charakteryzuje si¢ trudno$ciami w zasypianiu, jak rowniez zbyt czestymi wybudzeniami ze
snu czy przedwczesnym budzeniem si¢, co skutkuje niedostateczng liczba godzin lub jako$cia
snu [21]. Szacuje sie, ze dotyka 6-10% populacji, a wystepowaé moze jako izolowane
zaburzenie badz w przebiegu innych chordb [21]. Jej etiologia jest niezwykle zlozona,
znaczenie ma wspoétdziatanie czynnikow genetycznych, srodowiskowych, behawioralnych i
fizjologicznych [22]. Bezsennos$¢ prowadzi do zmgczenia w ciggu dnia, zaburzenia funkcji
kognitywnych, zmniejszonej produktywnosci, a takze zaburzen nastroju [21]. Rzadziej jednak
wspomina si¢ o konsekwencjach somatycznych bezsennosci, jakimi sg m. in. choroby uktadu
sercowo-naczyniowego czy cukrzyca [23]. Przewlekte deprywacja snu prowadzi bowiem do
dysregulacji osi podwzgorze-przysadka, wzmozonej aterogenezy oraz sekrecji prozapalnych
mediatorow [23]. W leczeniu bezsennosci stosuje si¢ psychoterapi¢ lub metody
farmakologiczne lub kombinacje obu [21].

Dolegliwosci, ktore moga towarzyszy¢ tuszczycy, zwlaszcza pieczenie, swiad czy bol,
mogg istotnie obniza¢ nie tylko jakos¢ zycia, ale réwniez jako$¢ snu i1 przyczynia¢ si¢ do
niepelnowartosciowego wypoczynku nocnego [24,25,26,27]. Interesujacym powigzaniem
wydaje si¢ by¢ takze polimorfizm genu dla apolipoproteiny E4, ktory wedle niektorych badan
czesciej obserwowany jest u pacjentdow z tuszczyca, a jednoczesnie ma znaczenie w
patogenezie bezsennosci [23,28]. Istnieje takze udowodniony zwigzek bezsennosci z HLA-
DQB1*0602, ktory jest czesciej obserwowany u pacjentow z tuszczycg [23,29]. U tych
chorych takze czesciej niz w populacji ogolnej moga wystepowac epizody depresyjne, ktorym
nierzadko towarzyszy bezsennos$¢ [30,31]. Biorac pod uwage przewlekta nature tuszczycy, jej
konsekwencje i wyzwania, jakie niesie ze soba dlugotrwata terapia, 0soby z ta chorobg
dodatkowo wydajg sie takze by¢ bardziej narazone na stres, ktory réwniez moze indukowaé
zaburzenia snu [15,24]. Powyzsze zalezno$ci wskazuja, iz pacjenci z tuszczycg znajdujg sie w
grupie zwigkszonego ryzyka rozwoju bezsennos$ci na wielu $ciezkach patogenetycznych.

Przewlekta deprywacja snu sprzyja nasileniu niepokoju u osob z tuszczyca, wystepowaniu



mysli natretnych, ruminacji oraz obaw przed brakiem mozliwosci kontrolowania tego
problemu [32].

Kolejnym czgstym, a ponadto odznaczajagcym si¢ powaznymi powiktaniami,
zaburzeniem snu jest zespo6t obturacyjnego bezdechu sennego (OSAS, Obstructive Sleep
Apnea Syndrome). Zespot ten charakteryzuje si¢ nawracajagcymi epizodami obstrukcji lub
zwezenia gornych drog oddechowych, a wigc bezdechami lub sptyceniem oddychania. Na
poziomie molekularnym prowadzi to do hipoksemii, hipoksji 1 wzmozonej aktywnos$ci uktadu
wspoétczulnego, a klinicznie do wybudzen ze snu, jego fragmentacji i niedostatecznego
wypoczynku nocnego oraz sennos$ci dziennej [33,34]. Czynnikami ryzyka OSAS sa m. in.:
otyto$¢, starszy wiek, pte¢ meska, niektore leki, a ponadto czynniki genetyczne [33,35].
OSAS prowadzi do powiklan sercowo-naczyniowych, takich jak nadci$nienie te¢tnicze,
zaburzenia rytmu serca i przewodzenia, choroba niedokrwienna i niewydolnos¢ serca, a takze
udaru moézgu, a nawet zgonu [33]. Biorac pod uwage, ze tuszczyca i OSAS cechujg si¢
podobnymi czynnikami ryzyka, zwlaszcza ~ zwigzanymi z zaburzeniami
kardiometabolicznymi, maja podobne ogniwa patogenetyczne jak stres oksydacyjny i proces
zapalny [36] oraz fakt, ze zwigkszong czestos¢ OSAS odnotowano w niektorych chorobach o
podtozu autoimmunologicznym [37], uzasadnione jest prowadzenie badan nad powigzaniami
luszczycy z OSAS. W obliczu danych z pismiennictwa postuluje si¢, ze tuszczyca moze
zwigkszaé ryzyko zachorowania na OSAS, jednak raportowana czesto$¢ wspotwystepowania
obu chorob jest bardzo nieprecyzyjna, gdyz waha si¢ w szerokich granicach od kilkunastu do
nawet ponad 60% [38].

W ostatnim czasie coraz wigcej uwagi badaczy przyciaga zespot niespokojnych nog
(RLS, Restless Legs Syndrome), zwany takze chorobg Willisa-Ekboma. RLS charakteryzuje
si¢ przede wszystkim przymusem poruszania konczynami dolnymi, ktore z kolei wywotane sa
nieprzyjemnymi odczuciami w tych konczynach [39]. Dyskomfort ten pojawia si¢ badZ nasila
w spoczynku (zwlaszcza w nocy), a ustepuje badz zmniejsza si¢ przy poruszaniu [39].
Pomijajac dyskomfort zwigzany z objawami RLS, przerywaja one réwniez wypoczynek
nocny skutkujac niepelnowartoSciowym snem. Etiologia schorzenia nie jest w pelni jasna.
Bierze si¢ pod uwage mechanizmy genetyczne, autoimmunologiczne i zapalne oraz wptyw
czynnikow $rodowiskowych [40,41,42]. Ponadto podejrzewa si¢ zwigzek RLS ze
schorzeniami sercowo-naczyniowymi i cukrzyca, ktore tagczy ze sobg kilka ogniw w postaci
wzmozonej aktywacji wspolczulnej, stresu oksydacyjnego oraz zaburzen metabolicznych i
procesu zapalnego [42]. Z drugiej strony podejrzewa si¢, ze choroby sercowo-naczyniowe

mogg stanowi¢ pewien czynnik predykcyjny rozwoju RLS [42]. Ze wzgledu na powyzsze



obserwacje mozliwe wydaje si¢ zwigkszone ryzyko wystgpowania tego schorzenia u
pacjentow z tuszczyca. Powigzanie to jest jednak niepotwierdzone, gdyz istnieje na ten temat
niewiele badan 0 sprzecznych wynikach [25,43].

Zaburzenia snu wydajg si¢ stanowi¢ znamienng grupe chordéb wspottowarzyszacych
luszczycy, do tej pory niedoszacowang i niedoceniang. Nieprawidlowos$ci zwigzane ze
procesem snu moga przyczynia¢ si¢ do obnizenia jakosci zycia chorych oraz negatywnych
konsekwencji natury somatycznej, jak i psychicznej, do gorszych rezultatow terapeutycznych
I ciezszego przebiegu tuszczycy oraz wplywaé negatywnie na produktywnos$¢ w pracy i

warunki ekonomiczne, zardwno pacjenta i jego rodziny, jak i catego spoteczenstwa.

4.2. Zaburzenia sfery psychospolecznej u pacjentéw z tuszczyca

Z zaburzeniami snu nieodzownie powigzane sg zaburzenia sfery psychospoteczne;.
Osoby z tuszczyca ze wzglgdu na nieestetyczny wyglad zmian skornych, a takze czas, jaki
pochtania codzienna pielggnacja skory i wizyty lekarskie, moga odczuwacé nizsza jako$¢ zycia
niz osoby niecierpigce na schorzenia dermatologiczne [15,44]. Ponadto pacjenci z tuszczyca
wydaja si¢ by¢ bardziej predysponowani do uczucia nizszej akceptacji wlasnego wygladu
fizycznego i w konsekwencji zaburzen w relacjach miedzyludzkich, w tym w aspekcie zycia
seksualnego [45]. Czg¢sciej mogg by¢ w zwigzku z tym nNarazeni na stygmatyzacje i wigksze
obcigzenie stresem. Stan wiedzy na temat zaburzen socjalnych i seksualnych pacjentow z
tuszczyca jest wciaz niedostateczny, co wynika w gtownej mierze z intymnej natury tych
probleméw i czgsto niecheci pacjentow do wspotpracy w ich badaniu [46]. Zaburzenia w tym
obszarze zycia pacjentdw moga mie¢ roznorodne podioze, m. in. nieprozdrowotny styl zycia,
w tym deprywacja snu, czy Igk i depresja [47]. Chorzy na tuszczyce, a zwlaszeza o cigzkim
przebiegu lub z towarzyszacym tuszczycowym zapaleniem stawow (LZS), moga napotkac
trudnosci w wykonywaniu pracy, a takze podejmowaniu aktywnosci fizycznej, co sprzyja
otytosci, ktora i tak jest czeSciej obserwowana w tej grupie [15,48]. Temat aktywnoSci
fizycznej wsrdd pacjentow z tuszezyca pozostaje stabo zbadany, a interesujacy jest wzajemny
wplyw obu obszarow na siebie [49]. Istotne znaczenie w tuszczycy niewatpliwie odgrywa
takze dieta, ktora, jak udowodniono, jest czesto nieprawidlowa i moze wowczas zwigkszacé
ryzyko wystapienia otytosci oraz predysponowaé do nasilania zmian chorobowych, a gdy
zbilansowana i dopasowana do pacjenta z tuszczycag — wspomagaé proces terapeutyczny
[50,51].

We wchodzacej w sktad rozprawy doktorskiej, znajdujacej si¢ na etapie publikacji,

pracy przegladowej pt. ,,Mutual relationship between sleep disorders, quality of life and
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psychosocial aspects in patients with psoriasis.” autorstwa Julii Nowowiejskiej, Anny Baran i
Iwony Flisiak w czasopismie Frontiers in Psychiatry, na podstawie aktualnego
piSmiennictwa, zostaly szczegblowo omoéwione nie tylko powigzania tuszczycy z
zaburzeniami snu, ale réwniez wielokierunkowe konsekwencje nieprawidtowo$ci w zakresie
aspektow psychospotecznych u chorych na tuszczyce.

Tematyka zaburzen snu w tuszczycy byla dotychczas podejmowana przez badaczy,
jednakze wyniki badan byly czesto sprzeczne i niejednoznaczne. W momencie rozpoczecia
badan nad tematyka niniejszej rozprawy doktorskiej zakres wiedzy nadal byt do$¢ waski, a
sam temat niedoceniany. Analiza $wigdu i bolu jako czynnikéw wplywajacych na sen byta
dotad najszerzej przeprowadzona, dlatego tematyka niniejszej rozprawy doktorskiej skupita
si¢ szczegblnie na innych, mniej poznanych zwiazkach zaburzen snu z wybranymi aspektami
psychospotecznymi u 0sob z tuszczyca. Mozna spodziewac sig, iz zaburzenia snu U chorych
na luszczyce wystepuja czgsciej niz w populacji ogodlnej, ponadto znaczaco przyczyniaja si¢
do obnizenia ich jakosci zycia. Mimo to postgpowanie majace na celu badania przesiewowe w
Kierunku zaburzen snu, wyodrgbnienie grupy wymagajacej pomocy i opracowanie dalszego
postgpowania z pacjentami chorymi na tuszczyce nie zostato dotychczas uwzglednione w
rekomendacjach diagnostyczno-terapeutycznych w tuszczycy. Dotychczas nie opracowano
takze zadnych uznanych markerow prognostycznych zaburzen snu u pacjentow z tuszczyca.
Niewiele wiadomo na temat czynnikow zarowno w badaniu fizykalnym, jak i kondycji
psychicznej czy w badaniach laboratoryjnych, ktéore moglyby niezaleznie wskazywac na
wicksze prawdopodobienstwo wystgpienia zaburzen snu u pacjentdéw z tuszczyca. Ponadto,
wedle naszej najlepszej wiedzy, dotychczas nie przedstawiono tak szczegétowych doniesien 0
wplywie zaburzen snu na aspekty psychospoteczne pacjentow z tuszczyca, a tym bardziej o
ich mozliwym dwukierunkowym powigzaniu.

Uzasadnione jest wigc poglebianie wiedzy o réznych aspektach psychospolecznych i
zaburzeniach snu u pacjentdéw z tuszczyca i poszukiwanie czynnikéw predykcyjnych tych
zaburzen celem m. in. poprawy kondycji fizycznej i psychicznej chorych oraz zmniejszenia
ryzyka wspotchorobowosci, a w konsekwencji przedwczesnego zgonu. Istotnym aspektem
wydaje si¢ ocena mozliwosci wdrozenia takich metod oceny ryzyka zaburzen snu, ktére sa

realne do tatwego zastosowania w codziennej praktyce kliniczne;.
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5. Omoéwienie prac skladajacych si¢ na rozprawe doktorska

5.1. Cel pracy

Celem pracy byta ocena jakosci snu chorych na tuszczyce, ryzyka obturacyjnego
bezdechu sennego oraz czgstosci wystepowania i nasilenia objawoéw zespotu niespokojnych
ndg, jak rowniez szczegdlowa analiza nieprawidlowosci zwigzanych z przebiegiem procesu
snu, ponadto ustalenie zalezno$ci pomigdzy zmiennymi charakteryzujagcymi zaburzenia snu a
nasileniem tuszczycy, danymi klinicznymi, stosowanymi metodami terapii, wyktadnikami
stanu zapalnego, zaburzen kardiometabolicznych, funkcji watroby oraz mozliwej predylekcji
wspotchorobowosci, a takze ustalenie potencjalnych czynnikéow predykcyjnych

analizowanych zaburzen snu oraz mozliwosci wczesnego ich wykrywania.

5.2. Material i metody

Grupe badawczg stanowilo 60 dorostych pacjentow (31 mezczyzn, 29 kobiet) z
tuszczyca plackowata w okresie zaostrzenia, hospitalizowanych w Klinice Dermatologii i
Wenerologii  Uniwersytetu Medycznego w Biatymstoku. Przedstawione zostaty im
nastepujgce walidowane kwestionariusze stuzace do oceny zaburzen snu:
= kwestionariusz jakosci snu Pittsburgh (PSQI, Pittsburgh Sleep Quality Index)
= kwestionariusz oceny ryzyka OSAS — STOP BANG (Snoring, Tired, Observed, Pressure,

BMI, Age>50 years, Neck size, Gender-male)

= skala oceny nasilenia RLS.
Kwestionariusz snu Pittsburgh zawierat 10 pytan pozwalajacych na obliczenie globalnego
wskaznika PSQI, przy czym PSQI >5 oznaczat ztg jako$¢ snu. Ponadto im wyzszy wskaznik,
tym gorsza jakos¢ snu. Dodatkowo 4 pytania z kwestionariusza zostaty wyodrgbnione do
oddzielnej analizy, gdzie przyznawano punktacj¢ od 1 do 4, przy czym im wyzszy wynik, tym
wicksze nasilenie objawow (ocena zazywania lekéw nasennych, deficyt energii do
wykonywania codziennych czynnosci i spadek zdolnosci do zachowania czujnosci podczas
wykonywania codziennych czynnosci), a w przypadku subiektywnej oceny jakosci snu — im
wyzszy Wynik, tym lepsza jakos¢ snu. Kwestionariusz STOP BANG sktadat si¢ z 8 pytan z
odpowiedziami tak/nie. Uzyskanie odpowiedniej liczby odpowiedzi twierdzacych
klasyfikowalo pacjentow do grupy ryzyka niskiego, umiarkowanego badz wysokiego.
Pacjenci, ktorzy odpowiedzieli twierdzaco na 2 z 4 pytan i dodatkowo przejawiali nastepujace
czynniki ryzyka: pte¢ meska, wskaznik masy ciata (BMI, Body Mass Index) >35 kg/m? lub

obwod szyi >43 cm dla mezczyzn | >41 cm dla kobiet, byli automatycznie kwalifikowani do
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grupy wysokiego ryzyka OSAS. Obwod szyi mierzony byt za pomoca centymetra
krawieckiego. Objawy RLS oceniane byly na podstawie kryteriow diagnostycznych
Miedzynarodowej Grupy Badawczej Zespotu Niespokojnych Nog (IRLSSG, International
RLS Study Group), a nasilenie objawow w skali 40-stopniowej, gdzie im wyzszy wynik, tym
wigksze nasilenie objawow.
Uzyskane dane zostaty przeanalizowane w odniesieniu do:
= danych demograficznych (wiek, ptec)
= danych Kklinicznych pacjentow (czas trwania tuszczycy, stosowane leczenie
dermatologiczne, choroby wspotistniejace, pozostate stosowane leki)
= BMI
» nasilenia tuszczycy w PASI (Psoriasis Activity and Severity Index)
= badan laboratoryjnych (morfologia krwi obwodowej, CRP - biatko C-reaktywne,
parametry lipidowe, markery wydolno$ci watroby, stezenie glukozy na czczo, st¢zenie
kwasu moczowego)
Nasilenie zmian skornych byto oceniane za pomoca PASI przez tego samego dermatologa u
wszystkich pacjentow. Badang grupe chorych podzielono dodatkowo ze wzgledu na wynik w
skali PASI: na grupe PASI | — z tuszczyca tagodna (PASI<10, 23 osoby) oraz grupg PASI 11 —
0 nasileniu od umiarkowanego do ciezkiego (PASI>10, 37 oséb). Ponadto wyodrebniono
dwie grupy z uwagi na rodzaj terapii tuszczycy (wytacznie miejscowa — 25 osob lub ogdlna:
metotreksat — 15 osob, acytretyna — 16 osob, cyklosporyna A — 4 osoby) oraz dwie grupy ze
wzgledu na wiek (powyzej 45. r.z. — 20 0s6b i ponizej 45. r.z. — 40 0s6b). BMI obliczono jako
masa ciata/wzrost? (kg/m?). Kryteria wykluczenia z badania stanowity: wiek ponizej 18. roku
zycia, cigza, nowotwor ztosliwy, choroby nerek, choroby tarczycy, choroby infekcyjne,
niedokrwisto$¢ z niedoboru zelaza, choroba Parkinsona, zaburzenia depresyjne i lekowe oraz
przyjmowanie okreslonych lekéw: psychostymulantow, pseudoefedryny, trdjpierscieniowych
lekow przeciwdepresyjnych, opioidow, lekéw przeciwpadaczkowych, neuroleptykow,
teofiliny, litu, przewlekle stosowanych lekow przeciwhistaminowych. Wsrod pacjentow
jedynie niewielka cze$¢ badanych zglaszata Swigd 1 bol w obrgbie zmian skornych, ponadto
wigkszo$¢ z nich podawala przewlekte stosowanie lekow przeciwhistaminowych, w tym I
generacji, co mogloby interferowac z badaniem snu, z tego tez powodu zostaty wykluczone z
badania. Wyniki otrzymane dla grupy badawczej zostaly poréwnane do grupy kontrolnej 40
0so0b dorostych (21 mezczyzn, 19 kobiet) bez choréb dermatologicznych, odpowiednio
dobranych pod wzgledem pici i wieku, ktore zostaly zakwalifikowane do badania

bezposrednio przez dermatologéw. Wywiad rodzinny w kierunku tuszczycy u tych osob byt
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ujemny. Okres rekrutacji grupy kontrolnej odpowiadat okresowi rekrutacji grupy badawczej,
a osoby te pochodzily z tego samego regionu co osoby badane. Badanie uzyskato akceptacje
Komisji Bioetycznej Uniwersytetu Medycznego w Biatymstoku (numer: R-1-002/315/2018, w
zalaczeniu) 1 bylo przeprowadzone zgodnie z zasadami Deklaracji Helsinskiej. Wszyscy

uczestnicy wyrazili §wiadomg pisemng zgode¢ na udziat w badaniu (wzoér w zataczeniu).

5.3. Analiza statystyczna

Wartoéci reprezentujgce rozktad normalny zostalty przedstawione jako S$rednia (&
odchylenie standardowe lub blad standardowy dla $redniej), a warto$ci niespelniajace
warunkoéw rozktadu normalnego jako mediana z pelnym zakresem wartoSci (warto$é
minimalna - warto$¢ maksymalna). Rozktad danego zbioru danych zostal oszacowany na
podstawie testu Shapiro-Wilka. Réznice pomigdzy dwiema grupami zmiennych o rozktadzie
parametrycznym zostaty okre$lone warto$cia p na podstawie testu t-Studenta, natomiast
zmienne niespelniajace tego warunku zostaly poréwnane testem Manna-Whitneya. Test
niezaleznosci Chi? zostal uzyty w celu zbadania zaleznoéci miedzy dwiema zmiennymi
nominalnymi. Zalezno$ci wystgpujace pomigdzy badanymi parametrami zostaly ocenione
testem rank Spearmana. Model regresji wieloczynnikowej wykorzystano do identyfikacji
zmiennych niezaleznie zwigzanych z PSQI, OSAS i czestoscig wystgpowania RLS w grupie
badanej. Warto$¢ p<0,05 zostata uznana za warto$¢ $wiadczacg o obecnosci roznic istotnych

statystycznie. Wszystkie analizy zostaty wykonane w programie GraphPad 7 i 8 Prism.

5.4. WyniKi

Sredni wiek pacjentow wynosit 49,75+17,03 lat, a mediana BMI: 25,45 (17,01 —
42,10), co odzwierciedla nadwage. Pomiedzy grupa badawcza a kontrolng nie stwierdzono
istotnej statystycznie r6znicy w odniesieniu do wieku ani BMI (p>0,05). Mediana PASI przed
leczeniem wynosita 14,23 (2-44,4), a po leczeniu 8,6 (0-25).

Analiza jakosci snu

Srednia warto$¢ PSQI w grupie badawczej wynosita 8,1£3,22 i byta istotnie statystycznie
wyzsza (p<0,0001) niz w grupie kontrolnej: 4,4+2,13. PSQI >5, co oznacza zlg jakos$¢ snu,
odnotowano u 47 pacjentow (78,3%), a 24 pacjentow (40%) okreslito subiektywnie jakosc¢
swojego snu wg sformutowan w kwestionariuszu jako ,raczej ztg” lub ,bardzo ztg”. Dla
porownania w grupie kontrolnej jedynie 6 oséb (15%) zglaszato ,raczej ztg” jako$¢ snu, a

zadna — ,,bardzo zt3” jakos¢. Roznica w subiektywnej ocenie snu pomiedzy grupami rOwniez
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byla istotna statystycznie (p<0,01). Nie odnotowano zadnego powigzania pomigdzy PSQI a
picia, BMI, PASI czy czasem trwania choroby (p>0,05). Po podziale pacjentow na dwie
grupy wzgledem PASI 1 wieku wyzszy PSQI odnotowano w grupie starszej i o wigkszym
PASI, lecz roznica nie byla istotna statystycznie (p>0,05). Sposréd parametrow
laboratoryjnych odnotowano dodatnig korelacje pomiedzy PSQI a aktywnoscia
aminotransferaz (R=0,28 i p<0,05 dla ALT, R=0,27 i p<0,05 dla AST). Pacjenci poddani
leczeniu ogdlnemu mieli istotnie wyzszy PSQI (p<0,01) oraz gorszg subiektywng ocene snu
(p<0,05) w poréwnaniu do pacjentow leczonych wytacznie miejscowo. Nie odnotowano
istotnej réznicy w jakosci snu zaleznie od stosowanego leku (metotreksat, cyklosporyna A,
acytretyna) (p>0,05). W grupie pacjentow odnotowano istotny statystycznie krotszy sredni
czas snu (p<0,0001), czgstsze przyjmowanie lekow nasennych (p<0,01) i wigkszy spadek
energii do wykonywania codziennych czynnosci (p<0,01). Ponad Y4 pacjentow podata
stosowanie lekéw nasennych, z czego wigkszos$¢ (18,3%) 3 i wiecej razy w tygodniu, przy
czym w grupie kontrolnej zaledwie 7,5% przyjmowato te leki. Pomiedzy grupa badawcza a
kontrolng nie stwierdzono istotnej réznicy w zdolnosci do zachowania czujnosci podczas

wykonywania codziennych czynnosci (p>0,05).

Analiza obturacyjnego bezdechu sennego

Wysokie ryzyko OSAS wg STOP BANG odnotowano u 23,3% pacjentow, umiarkowane u
30%, a niskie u 46,6%. Podwyzszone ryzyko OSAS (wysokie i umiarkowane) bylo istotnie
wyzsze u pacjentoOw niz w grupie kontrolnej (p<0,05). Roéwniez w grupie pacjentow starszych
(powyzej 45. roku zycia) obserwowano istotnie wyzsze ryzyko OSAS (p<0,01). Ponadto
odnotowano dodatnig korelacje pomigdzy ryzykiem OSAS i BMI (R=0,476, p<0,0001) oraz
istotng korelacje pomigdzy czasem trwania tuszczycy a ryzykiem OSAS (R=0,286, p<0,05).
Nie odnotowano zadnego zwigzku pomigdzy PASI a ryzykiem OSAS, nawet po podziale ze
wzgledu na nasilenie tuszczycy ocenianego wskaznikiem PASI  Sposrod badan
laboratoryjnych obserwowano znamienng dodatnig korelacj¢ pomiedzy aktywnosciag
aminotransferaz a ryzykiem OSAS, zwtaszcza w grupie PASI II (R=0,354 i p<0,05 dla ALT,
R=0,451 i p<0,01 dla AST). Ponadto odnotowano istotne korelacje pomiedzy ryzykiem
OSAS a stgzeniem glukozy na czczo (R=0,36, p<0,05), trojglicerydow (R=0,32, p<0,05) i
kwasu moczowego (R=0,7, p<0,01). Nie obserwowano istotnego wplywu leczenia
miejscowego ani ogoélnego na ryzyko OSAS. Nie odnotowano zadnej korelacji pomigdzy

ryzykiem OSAS a PSQI czy nasileniem objawow RLS.
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Analiza zespolu niespokojnych ndég

Objawy RLS stwierdzono u 23 sposrod 60 pacjentow (38,3%; 14 kobiet i 9 mgzczyzn), co w
porownaniu do grupy kontrolnej (9 sposrod 40 osob; 22,5%), nie stanowilo istotnej rdznicy
(p>0,05). Istotng statystycznie roznice zaobserwowano natomiast w stopniu nasilenia
objawow RLS (p<0,01), gdzie $redni wynik w skali 40-stopniowej w grupie pacjentow
wynosit 20,13+6,59, a w grupie kontrolnej 13,78+2,28. Odnotowano wigksze nasilenie
objawow RLS wsrod kobiet (R= -0,283, p<0,05) i trend w odniesieniu do czgstosci tych
objawow (R= -0,2, p>0,05). Nie obserwowano zadnych istotnych Kkorelacji pomiedzy
nasileniem RLS a BMI, PASI czy parametrami laboratoryjnymi, poza dodatnig korelacjg ze
stezeniem CRP (R=0,363, p<0,05). Po podziale pacjentow na dwie grupy zaleznie od PASI
oraz wieku objawy RLS czgéciej obserwowane byty w grupie PASI II i powyzej 45. r.z.,
jednak roznica nie byta istotna (p>0,05). Nie odnotowano korelacji pomig¢dzy czasem trwania
tuszczycy a czesto$cig ani nasileniem objawow RLS. Po podziale pacjentow na grupe leczong
miejscowo 1 ogdlnie nie odnotowano istotnych réznic w czgstosci wystepowania objawoOw
RLS (p>0,05), natomiast objawy RLS byty bardziej nasilone w grupie leczonej ogdlnie
(p<0,05), jednak bez istotnych roznic we wplywie konkretnego leku (metotreksat,
cyklosporyna A, acytretyna) (p>0,05). Nasilenic RLS bylo dodatnio skorelowane z PSQI
(R=0,342, p<0,05), ale nie z ryzykiem OSAS w STOP BANG (p>0,05). Zidentyfikowano
cztery parametry niezaleznie powigzane z wystgpowaniem objawdw RLS: catkowite stezenie
cholesterolu w surowicy, stezenie glukozy na czczo, stezenie CRP oraz PSQI (dla wszystkich
p<0,05).

5.5. Oméwienie wynikéw pozostalych badan wchodzacych w sklad rozprawy doktorskiej

5.5.1. Cel badan

Druga czes¢ badan dotyczyta analizy aspektow psychospotecznych pacjentéw z
tuszczyca, W szczegdlnosci jakosci zycia tych chorych, w tym jakosci zycia zaleznej od
chorob skory (DLQI, Dermatology Life Quality Index), nasilenia odczuwanego stresu,
satysfakcji z zycia seksualnego i poziomu podejmowanej aktywnosci fizycznej, ponadto
ustalenie zalezno$ci pomigdzy powyzszymi zmiennymi opisujacymi aspekty psychospoteczne
a nasileniem tuszczycy, danymi klinicznymi i stosowanymi metodami terapii. Istotnym celem
bylo takze poszukiwanie powigzan pomigdzy zaburzeniami snu a zmiennymi opisujacymi

aspekty psychospoteczne u pacjentow z tuszczyca.
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5.5.2. Materiat i metody

Tej samej grupie 60 pacjentow przedstawiono nastgpujace walidowane
kwestionariusze stuzgce do oceny aspektow psychospotecznych:
= kwestionariusz jakosci zycia WHO w wersji krotkiej WHOQoL-BREF

(World Health Organization Quality of Life)
= kwestionariusz oceny jakosci zycia zaleznej od chordb skory (DLQI),
ponadto skonstruowany przez autorki kwestionariusz do oceny stresu (w zataczeniu),
oraz 56 pacjentom z powyzszej grupy, ktorzy podejmowali cho¢ minimalny wysitek:
» migdzynarodowy kwestionariusz oceny aktywnosci fizycznej w wersji krotkiej
(IPAQ, International Physical Activity Questionnaire)

Maksymalna warto$¢ punktow w kwestionariuszu DLQI to 30 punktow, przy czym im
wyzszy Wynik, tym gorsza jako$¢ zycia; dodatkowo wynik przenoszony jest na skale
opisowg. Ponadto wyodrgbniono do osobnej oceny aspekty dotyczace utrudnienia w
podejmowaniu aktywnosci fizycznej i zaklopotania swoim stanem skory, oceniane w skali 1-
4, gdzie im wyzszy wynik, tym wigksze nacechowanie negatywne. Kwestionariusz
WHOQOL-BREF sktadat si¢ z 26 pytan, gdzie wyrdzniono 4 domeny zycia: somatyczna,
psychologiczng, socjalng i $srodowiskowa, dla ktoérej oddzielnie obliczano wynik surowy
przenoszony na skale skoringowg od 0 do 100 punktow. Im wyzsza punktacja, tym wyzsza
jakos¢ zycia w danej domenie. Dodatkowo oddzielnej analizie poddano aspekty satysfakcji z
wlasnego zdrowia, ze stuzby zdrowia, zycia seksualnego i akceptacj¢ wygladu fizycznego
oceniane w skali 1-5, przy czym im wyzszy wynik, tym wyzsza satysfakcja. Podejmowany
wysitek fizyczny byt oceniany wg kryteriow IPAQ, gdzie brane pod uwage sa jedynie
aktywnosci wykonywane przez co najmniej 10 minut bez przerwy. Dla kazdego chorego
oceniano aktywno$¢ w jednostkach MET-min/tydzien, obliczajac iloczyn wspotczynnika
intensywnos$ci odpowiadajacy wielokrotnosci przemiany podstawowej (MET, Metabolic
Equivalent) i czasu wykonywania wysitku. Pacjentow podzielono zgodnie z zasadami IPAQ
na grupy zaleznie od intensywno$ci wykonywanego wysitku na grupe 0 niewystarczajacej,
wystarczajacej 1 Wysokiej intensywnosci. Stres oceniano w skali 5-punktowej, przy czym im
wyzsza punktacja, tym wieksze nasilenie stresu. Pod uwage brano takze rolg stresujacego

doswiadczenia jako czynnika wptywajacego na nasilenie zmian chorobowych w tuszczycy.
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5.5.3. Analiza statystyczna
W celu badania aspektow psychospotecznych zastosowano metody analizy
statystycznej jak w przypadku badan dotyczacych zaburzen snu. Wyniki poréwnano do

danych uzyskanych od tej samej grupy kontrolne;j.

5.5.4. Wyniki

Mediana wartosci DLQI w grupie chorych wyniosta 10,5 (1 — 28), co oznacza wynik
doktadnie pomigdzy umiarkowang a mocno obnizong jakoscig zycia zalezng od chorob skory.
Pacjenci poddani leczeniu ogoélnemu mieli istotnie wyzszy DLQI niz chorzy leczeni
wylgcznie miejscowo (p<0,05).

U pacjentow z tuszczyca odnotowano istotnie obnizong jako$¢ zycia w domenie
socjalnej (64,97+19,8 vs 71,35+£20,79, p<0,05) oraz s$rodowiskowej (69,87+13,02 vs
77,08+15,63, p<0,05) wg WHO, jak réwniez gorszg satysfakcje z wlasnego zdrowia w
poréwnaniu do grupy kontrolnej (2,72+0,94 vs 3,875+0,72, p<0,0001). W grupie pacjentow
leczonych ogodlnie obserwowano istotnie nizsza jako$¢ zycia we wszystkich domenach w
porownaniu do pacjentow leczonych wytacznie miejscowo (dla wszystkich p<0,05, a dla
psychologicznej p<0,01). Nie odnotowano istotnych korelacji pomiedzy zadng z domen a
BMI czy PASI, z wyjatkiem ujemnej korelacji punktacji w domenie psychologicznej a PASI
w grupie tuszczycy o nasileniu umiarkowanym do cigzkiej (R= -0,335, p<0,05).

U pacjentow chorych na tuszczyce odnotowano istotnie nizsza satysfakcje z zycia
seksualnego (3,03£1,27 vs 3,85+0,89, p<0,01) oraz gorsza akceptacj¢ wygladu fizycznego
(3,15£1,62 vs 4,5+0,64, p<0,01). Zaobserwowano takze negatywng korelacj¢ jakosSci zycia
seksualnego ze stresem (R= -0,285, p<0,05) oraz silnie dodatnig korelacj¢ pomiedzy
zaktopotaniem stanem wiasnej skory a nasileniem stresu (R=0,547, p<0,01).

Wsrdd pacjentow z tuszczyca 4 osoby nie podejmowaly zadnej aktywnosci wg
kwestionariusza IPAQ, co nie miatlo miejsca w grupie kontrolnej, gdzie kazdy ochotnik
podejmowatl cho¢ minimalny wysitek. Sposrdd pacjentdéw uprawiajacych jakakolwiek
aktywno$¢ fizyczng ponad potowa (52%) wykazywata aktywnos$¢ fizyczng w stopniu
niewystarczajacym, 35% w stopniu wystarczajacym wg IPAQ. Mediana wyniku aktywnosci
w MET-min/tydzien w grupie pacjentow wynosita 693 (3-4158), przez co byta istotnie nizsza
(p<0,01) niz w grupie kontrolnej: 1971 (231-10542).

Wszyscy pacjenci ocenili swoje zycie jako stresujace. 40% wskazato nasilenie stresu
jako umiarkowane, 17% jako do$é znaczaco stresujace, a 3% jako bardzo stresujace. Srednia

warto$¢ oceny nasilenia stresu to 2,83+0,1067. W poroéwnaniu do grupy kontrolnej
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(2,5540,11) nasilenie stresu byto istotnie wyzsze (p<0,05). 40% chorych zauwazyto, iz po
stresujacym wydarzeniu doszto do nasilenia zmian tuszczycowych.

Nie stwierdzono znamiennych réznic w wynikach po dostosowaniu ze wzgledu na leki
przyjmowane przez uczestnikow badania w terapii chorob uktadu krazenia i leki nasenne.

Aktualne dane z pismiennictwa na temat powyzszych aspektow psychospotecznych
oraz ich zwigzek z tluszczyca zostaly opisane w pracy przegladowej wchodzacej w skiad
rozprawy doktorskiej. Omowione powyzej wyniki badan wiasnych dotyczacych jako$ci zycia,
wysitku fizycznego i stresu sa finalizowane i bedg wkrotce zgloszone do publikacji w
czasopismach specjalistycznych.

Analizujac uzyskane dane dotyczace zaburzen snu w odniesieniu do danych
dotyczacych aspektéw psychospolecznych odnotowano dodatnig korelacje pomiedzy jakosciag
snu w PSQI a jakoscig zycia w DLQI (R=0,413, p<0,001) oraz nasileniem stresu (R=0,394,
p<0,01). Ponadto zaobserwowano ujemng korelacje pomigdzy wartoscia PSQI a
zadowoleniem ze stanu zdrowia, jakoscig zycia w domenie somatycznej, psychologicznej i
srodowiskowej (odpowiednio R=-0,464 i p<0,01, R=-0,481 i p<0,0001, R=-0,378 i p<0,01,
R=-0,345 i p<0,01). Podobnie w przypadku nasilenia objawoéw RLS obserwowano dodatnig
korelacje z punktacja w DLQI (p<0,05) oraz nasileniem stresu (p<0,05). Zaobserwowano
takze ujemng korelacj¢ pomigdzy deficytem energii do wykonywania codziennych czynnosci
a zadowoleniem ze stanu zdrowia (R=-0,339, p<0,01), a takze dodatnig z punktacja w DLQI i
utrudnieniem w podejmowaniu aktywnosci fizycznej (odpowiednio R=0,491, p<0,0001,;

R=0,372, p<0,01).

5.6. Whioski

1. Wykazano, iz chorzy na tuszczyce maja znamiennie gorsza jako$¢ snu i deficyt energii do
wykonywania codziennych czynnosci oraz czgséciej przyjmuja leki nasenne.

2. Pacjenci z tuszczyca maja istotnie wyzsze ryzyko zachorowania na OSAS, ktoére rosnie
wraz z czasem trwania choroby, wiekiem i BMI.

3. U chorych z tuszczyca nasilenie objawéw RLS jest znamiennie wigksze niz u 0séb bez
chor6b skory, co moze $wiadczy¢ 0 jej negatywnym wptywie na przebieg RLS.

4. Wskaznik nasilenia tuszczycy PASI oraz jako$ci zycia DLQI nie powinny stuzy¢ jako
czynniki prognostyczne zaburzen snu u pacjentow z tuszczyca.

5. Stezenie cholesterolu catkowitego, CRP i glukozy moga stanowi¢ potencjalne, lecz malo

swoiste, czynniki predykcyjne RLS u chorych z tuszczyca.
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10.

Wybor konkretnego leku w Klasycznej terapii systemowej tuszczycy wydaje si¢ nie mie¢
znamiennego wptywu na jakos¢ snu i nasilenie objawow RLS.

Wykazano, ze pacjenci z luszczyca majg istotnie gorszg akceptacje wygladu fizycznego
oraz satysfakcje z wilasnego zdrowia i zycia seksualnego, co zwigksza znamiennie
nasilenie stresu i zaburzenia snu.

Osoby z tuszczyca podejmujg aktywno$¢ fizyczng w niewystarczajgcym stopniu w
porownaniu do o0s6b bez chorob skory, co zwicksza ryzyko powikian
kardiometabolicznych i OSAS.

Miedzy zaburzeniami snu i sfery psychospotecznej a nasileniem zmian tuszczycowych
zachodzi mechanizm blednego kota: zaburzenia snu obnizaja jako$¢ zycia 1 nasilajg stres,
co z kolei dodatkowo poteguje zaburzenia snu.

Zaburzenia snu sg kluczowymi schorzeniami wspotwystepujacymi z tuszczyca, gdyz sg
zarowno ich mediatorem, jak i skutkiem. Wskazane jest wigc uwzglednienie badan
przesiewowych w kierunku zaburzen snu u chorych z tuszczyca w rekomendacjach

diagnostyczno-terapeutycznych i praktyce klinicznej.
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Abstract: Psoriasis is a chronic, inflammatory skin disease affecting 2-4% of the general population.
Accompanying subjective symptoms (pruritus or pain) may cause decreased life quality including
sleep disorders (SD). Sixty psoriatic patients fulfilled the following questionnaires: Pittsburgh Sleep
Quality Index (PSQI), STOP BANG for the obstructive sleep apnea syndrome (OSAS) assessment,
and Restless Legs Syndrome (RLS) Severity Scale. Patients’ laboratory and clinical data were also
investigated. All data obtained were compared to 40 participants without dermatoses. Mean PSQI,
risk of OSAS, and RLS severity of psoriatics were significantly higher than in controls (p < 0.0001,
p < 0.05, p <0.05 respectively). There was a positive correlation between the time of suffering from
psoriasis and the risk of OSAS (R = 0.286, p < 0.05). We did not observe any significant relationship
between PSQI, risk of OSAS, or RLS and psoriasis severity assessed with PASI (Psoriasis Area and
Severity Index). We identified four possible predictors of RLS: glucose, CRP and total cholesterol
concentrations, and PSQL SD are significantly more frequent in psoriatics than in people without
chronic dermatological diseases but surprisingly they are not correlated with psoriasis severity.
SD decrease patients’ life quality and may result in serious consequences. Therefore, establishing
recommendations concerning screening for SD and their predictors should be considered.

Keywords: sleep disorders; psoriasis; obstructive sleep apnea syndrome; restless legs syndrome;
Pittsburgh sleep quality index; PSQI; STOP BANG; RLS

1. Introduction

Sleep is an essential physiological activity that is dependent on homeostatic sleep drive
and circadian rhythm [1]. Sleep and skin are bi-directionally related to each other because
skin functions, such as thermoregulation and control of core body temperature, affect sleep
course and the other way around—sleep disorders (SD) in patients with skin diseases
may influence patients’ life quality and mental health or even exacerbate dermatological
symptoms [2].

Psoriasis is a chronic, autoimmune, inflammatory skin disease affecting 2-4% of
people worldwide [3,4]. It is a significant health and social issue because of decreased
life quality and life expectancy five years shorter when compared to healthy persons
due to comorbidities [3,5,6]. In our previously published papers, we have supported
the current perception of psoriasis as a systemic disease of great impact on medical and
psychological morbidity [7,8]. Psoriasis has been linked to coronary artery disease (CAD),
arterial hypertension, diabetes mellitus (DM), obesity, and metabolic syndrome (MS) [3,9].
Numerous studies also have shown that psoriatics abuse alcohol and suffer from depression
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more often [3]. Furthermore, their life quality is worsened and comparable with persons
suffering from chronic internal diseases, e.g., arterial hypertension, DM, inflammatory joint
diseases, or malignant neoplasms [5,10].

There are multiple possibilities for which psoriasis could be associated with SD.
Considering psoriasis is characterized by the presence of erythematous-papular lesions
and plaques, which sometimes result in subjective symptoms such as pruritus or even
pain, which can cause trouble with falling asleep or awakenings during sleep, it seems
probable that psoriatics would also experience SD and have decreased sleep quality [2].
Additionally, depression itself, common in psoriatics, is frequently associated with impaired
sleep, usually insomnia [10]. Moreover, it was proved that SD are more frequently observed
in patients with heart failure, chronic obstructive pulmonary disease, or psoriatic arthritis
(PsA), which are conditions also related to psoriasis [1,4,11,12]. Worse sleep quality was
revealed in systemic lupus erythematosus which has autoimmune pathogenesis and skin
involvement, similarly to psoriasis [13].

Obstructive sleep apnea syndrome (OSAS) is a sleep disorder that occurs with an
uncertain frequency which varies depending on the source of information: from about
2-4% of the population [14] to even 20% of at least mild OSAS [15], with sleep breathing-
related disorders, in general, reported affecting approximately 50% of the population which
depends on sex and age of analyzed individuals [16]. It is characterized by episodes of
recurrent upper airway collapse which lead to hypoxia, hypercapnia, and changes in the
intrathoracic pressure [17]. OSAS is associated with the increased nocturnal activity of the
sympathetic nervous system which results in elevated blood pressure and inflammatory
and oxidative stress markers. All of these factors affect the cardiovascular system and
can lead to serious complications [18]. In the clinical matter, OSAS manifests as apneas,
hypopneas, loud snoring, awakenings, and daytime sleepiness [14,17]. Conditions that are
the main risk factors of OSAS are, among others, obesity and type 2 DM, which are also
closely related to psoriasis [3,17]. Moreover, oxidative stress and inflammatory processes
are involved in the pathogenesis of OSAS, but also psoriasis [6]. OSAS was found to
be linked to other autoimmune diseases such as lupus erythematosus and rheumatoid
arthritis [19]. These findings, common risk factors, and pathomechanism suggest psoriatic
patients might be at greater risk of OSAS. The estimated frequency of OSAS in psoriatics
ranges from 13.7% to even 61.4%, which underlines the significant relationship between
both diseases and the need for further research [14].

Restless legs syndrome (RLS) is another SD that nowadays gains more attention. Some
studies indicate that it occurs more frequently in patients with autoimmune diseases, such
as rheumatoid arthritis or lupus erythematosus [20]. There is also a strong relationship
between RLS and systemic inflammation. The literature data show that nearly 90% of the
medical conditions proved to be associated with RLS are inflammatory or infectious [21].
Considering similar, inflammatory, and autoimmune pathogenesis of psoriasis, there is
also a possibility it favors RLS incidence. Furthermore, there is evidence that RLS is
associated with cardiovascular diseases (CVD) and DM, which are more often observed in
psoriatics [9,22]. Another possible link between RLS and psoriasis might be iron deficiency
noted sometimes in both diseases [20,23]. According to the paper by Allen, the pathogenesis
of RLS is not linked directly to the peripheral iron status but is more associated with
iron deficiency in the central nervous system [24]. Moreover, most patients with RLS
do not present abnormal ferritin concentration in serum and therefore it does not seem
probable that the peripheral iron stores are insufficient [24]. The incidence of RLS in
psoriatic patients has been previously investigated, although it requires further in-depth
research due to discrepancies in outcomes. Some of these studies claimed RLS occurs more
frequently [20,25,26] in patients with this dermatosis and others claim it does not occur
significantly more often [27].
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All of SD are proved to decrease patients’ quality of life, which in psoriatics is already
decreased by the dermatosis itself [28]. SD have been reported to be associated also
with increased risk of depression and anxiety, which in psoriatics may be additionally
intensified [29]. Moreover, SD, OSAS in particular, are conditions leading to increased risk
of CAD and car accidents [17,30]. SD have been quite unappreciated and insufficiently
considered in daily practical psoriasis management so far. Considering their significant
impact on psychophysical conditions they should be investigated more widely to provide
their assessment in psoriasis management guidelines. Our aim was to assess sleep quality
and the incidence and risk of SD, particularly OSAS and RLS in patients with psoriasis
in association with disease severity, clinical and laboratory data, including inflammatory
or metabolic disorders indices, and administered treatment, along with identification of
possible SD predictors.

2. Materials and Methods

Sixty adult Caucasian patients with plaque psoriasis, hospitalized at the Department
of Dermatology, fulfilled at admission a set of multiple validated surveys regarding their
sleep patterns. Psoriasis severity was assessed by the same dermatologists using PASI
(Psoriasis Area and Severity Index). Following exclusion criteria were set: pregnancy,
malignant neoplasms, kidney diseases, thyroid diseases, infectious diseases, Parkinson’s
disease, anemia due to iron deficiency, depression, anxiety disorders, and usage of par-
ticular medications (e.g., tricyclic antidepressants, pseudoephedrine, psychostimulants,
opioids, lithium, theophylline, antiepileptics, and antidopaminergic agents, chronically
used antihistamines). Every volunteer signed informed written consent before the enroll-
ment and the study was approved by the local bioethical committee (No R-I-002/315/2018).
The study was conducted according to the principles of the Declaration of Helsinki.

Questionnaires used to assess patients’ sleep involved: Pittsburgh Sleep Quality Index
(PSQI), STOP BANG, and Restless Legs Syndrome Severity Scale. Pittsburgh Sleep Quality
questionnaire consisted of 10 questions, which allowed for counting global PSQI. Global
PSQI score > 5 meant poor sleep quality. The higher index, the poorer the sleep quality.
Moreover, we adapted 4 questions from this questionnaire for a separate assessment, as-
signing from 1 to 4 points for each answer: the higher score, the more severe symptoms
(these were sleep medicines usage, daytime dysfunction, and daily activities energy im-
pairment) and for subjective sleep assessment—the higher score, the better sleep quality.
STOP BANG questionnaire (Snoring, Tired, Observed, Pressure, BMI, Age > 50 years, Neck
size large, Gender—male) consisted of 8 questions with answers “yes” or 'no’. Obtaining a
particular number of ‘yes” answers or presenting factors increasing independently risk of
OSAS put every person into the group of low, intermediate, or high risk of OSAS. Patients
who answered positively at least 2 of the 4 questions and who presented at least one of the
following factors: male sex, BMI > 35 kg/ mZ, or neck circumference >43 cm (>41 cm in
females) were also classified as high-risk individuals. Neck circumference was measured
using a tape measure.

RLS was diagnosed based on International RLS Study Group (IRLSSG) diagnostic
criteria. Then, its severity was assessed with an RLS severity scale with a maximum score
of 40 points. The higher score, the more severe RLS symptoms. Furthermore, patients
were divided into two subgroups considering psoriasis severity evaluated with PASI: PASI
I—mild psoriasis (PASI < 10), which consisted of 23 patients, and PASI [I—moderate to
severe psoriasis (>10) of 37 patients. Another subdivision included two subgroups: one
treated only with topical agents (25 individuals), and the second was also treated with
systemic drugs (35 individuals: 15 with methotrexate, 16—acitretin, 4—cyclosporine A).
Additionally, we divided the study group regarding age: under 45 years old (20 individuals)
and over 45 years old (40 individuals). Another division was into two subgroups of patients
taking (17 individuals) and not taking sleeping medicines (43 individuals). Moreover, the
medical history and laboratory parameters of patients were investigated. All data obtained
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were compared to the sex- and age-matched control group of 40 volunteers (21 males,
19 females) without dermatological disorders.

All the data were subjected to cross-sectional statistical analysis. The normality of
distribution was tested using the Shapiro-Wilk test and normally distributed data were
expressed as mean £ SD. The not normal distributed data were presented as median
(minimum-maximum). The Student’s t-test or nonparametric Mann-Whitney test were
used to compare differences between two groups, whereas, for gender diversity and RLS
occurrence, Chi-square test was used. The correlations between studied variables were
determined by Spearman’s rank correlation analysis. A multivariate multiple regression
model has been used to detect the predictors of RLS. Variables considered in this study
were selected based on the literature and our clinical experience. Potential determinant
factors expected to be correlated with SD among patients are included as variables of the
study. A two-tailed p-value < 0.05 was statistically significant. The power of statistical
analysis was estimated using StatMate2.0 software (GraphPad Software; La Jolla, CA, USA).
The number of enrolled patients was estimated based on literature and preliminary data,
and assuming a power of 0.8 to detect a difference of at least 20% with a significance of 0.05.
Computations were performed using GraphPad 7 Prism Software (GraphPad Software;
LaJolla, CA, USA).

3. Results
Baseline characteristic of patients and controls is present in Table 1.

Table 1. Baseline characteristics and comparison of patients and controls.

i Controls Psoriatic Patients
n =40 n =60
Sex (M/F) 21/19 31/29NS
Age (years) 49.78 £ 179 49.75 + 17.03 NS
BMI 25.38 (20.01-35.5) 25.45 (17.01-42.10) NS
PASI before treatment - 14.23 (2-44.4)
PASI after treatment - 8.6 (0-25) ***

“*_—means the existence of statistically significant difference between values before and after treatment with
<0.001, NS, non-significant. BMI, body mass index; PASI, psoriasis area, and severity index; Data is shown as
Mean =+ SD for normal distributed values or median (full range) for skewed distribution values.

The patients’ group consisted of 31 men and 29 women, mean age was 49.75 + 17.03 years
old. Median BMI was 25.45 (17.01-42.10) and compared to controls, there were no signifi-
cant differences. Median PASI before treatment was 14.23 (2-44.4), and after the treatment,
it decreased significantly (p < 0.0001) to 8.6 (0-25). After division into two age subgroups,
we noticed higher levels of glucose (p < 0.05) and uric acid (p < 0.01) concentrations in the
mature group (Table 2). In the PASI II subgroup, significantly more patients suffered from
PsA (p < 0.05) (Table 3).

Table 2. Division and comparison between two age groups of patients.

Paiahietsi Under 45 Over 45
n=21 n=39
Sex (M/F) 10/11 21/18 NS
BMI 24.03 (17.3-41.21) 26.75 (17.01-42.1) NS
PASI before 10.7 (4-27.3) 12.6 (2-44.4) NS
ALT 17 (6-77) 19 (6-98) NS
AST 24.38 + 8.9 28.1 £ 13.01 NS
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Table 2. Cont.

Parameters Under 45 Over 45
n=21 n=39
Total cholesterol 154.2 + 36.76 159.2 + 41.74 NS
HDL 39.71 £10.98 4575 + 1528 NS
LDL 92 £+ 3196 90.55 £ 51.81 NS
TG 119.6 & 37.24 140 £ 70.99 NS
Uric acid 4.41 £ 0.93 6.46 + 1.85 **
Glucose 84.81 + 13 97.08 £ 32.89 *
CRP 2.44(0.66-46.2) 4.395 (1.03-91) NS
PSQI 747 44 843 £ 4.15NS
Subjective sleep assessment 338+ 128 3.18 £ 1.33NS
STOP BANG 1.28 +0.71 2.04 £ 0.71%
RLS diagnosis 6/14 17/22 NS
RLS severity 19.33 £ 852 20.41 £ 6.05NS

*/**—means the existence of statistically significant difference between values treatment with p <0.05; < 0.01,
respectively. Curved font means the existence of trend NS, non-significant. BMI, body mass index; PASI, psoriasis
area and severity index; TGs, triglycerides; HDL, high-density lipoproteins; LDL, low-density lipoproteins; CRP,
C-reactive protein; ALT, alanine transaminase; AST, asparagine transaminase; PSQI, Pittsburgh Sleep Quality
Index; RLS, restless legs syndrome. Data is shown as Mean + SD for normal distributed values or median (full

range) for skewed distribution values.

Table 3. Comparison between two subgroups: PASI (Psoriasis Area and Severity Index) I and PASI II
in terms of baseline data, standard laboratory parameters, and values of sleep patterns.

Paranweler PASI1 PASIII
n=23 n =237
Sex (M/F) 8/15 23/14 *
BMI 28.63 (18.11-41.21) 25.16 (17.01-42.1) NS
Psoriatic arthritis 1/22 9/28 *
ALT 17 (10-77) 20 (6-98) NS
AST 21 (10-100) 24 (12-81) NS
Total cholesterol 160.3 + 38.41 155.7 £ 41.1 NS
HDL 43.11 £11.04 4472 +16.01 NS
LDL 81 (41-197) 74 (24-154) NS
TGs 124.4 +53.12 138.1 £ 66.7 NS
Uric acid 4.6 (3.3-11.17) 6.1 (3.2-8.9) NS
Glucose 94.91 £ 28.81 91.46 £ 27.94 NS
CRP 4 (1.03-46.2) 3.66 (0.66-91) NS
PSQI 7.91 £ 4.06 822 £ 431 NS
Subjective sleep assessment 322+:1.13 327 £ 143NS
STOP BANG 1.74 £+ 0.81 1.78 £ 0.82 NS
RLS diagnosis 8/15 15/22 NS

*—means the existence of statistically significant difference between values with p < 0.05; NS, non-significant.
BMI, body mass index; PASI, psoriasis area and severity index; TGs, trigly cerides; HDL, high-density lipoproteins;
LDL, low-density lipoproteins; CRP, C-reactive protein; ALT, alanine transaminase; AST, asparagine transaminase;
PSQI, Pittsburgh Sleep Quality Index; RLS, restless legs syndrome. Data are shown as Mean + SD for normal

distributed values or median (full range) for skewed distribution values.
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PASI|

3.1. Sleep Quality Assessment

Mean PSQI was 8.1 & 3.22 and was significantly higher (p < 0.0001) than in controls:
4.4 + 213 (Figure 1A).

Subjective Sleep
A) Psal B) ™ Assessment

15 6

Score [a.u.]

o
Iy o o
& qf oﬁa’ Q,J’
Figure 1. Assessment of PSQI (A) and subjective sleep assessment (B) in psoriatics and control groups.
Graphs A-B present data shown as Mean =+ SD and values are normally distributed. ***—means

the existence of a statistically significant difference between values treatment with p < 0.0001. PSQI,
Pittsburgh Sleep Quality Index. Data are shown as Mean =+ SD or Contingency Graph.

PSQI above 5, which meant poor sleep quality, was noticed in 47 patients (78.3%),
24 patients (40%) subjectively assessed their sleep quality as fairly bad or bad. For compari-
son, only 6 individuals from the control group (15%) reported bad sleep quality, and none of
them bad sleep quality. The difference in the subjective assessment of sleep quality between
the studied groups was significant (p < 0.01, Figure 1B). We did not find any associations
between PSQI and sex, PASI nor BMI scores, or with the duration of the disease. After
division into two subgroups considering PASI, PSQI was higher in the PASI II subgroup
although the difference was not significant (Table 3), same for the division into two age
groups (Table 2).

In basic laboratory parameters, we observed a significant positive correlation between
aminotransferases levels and PSQI (R = 0.28 for ALT, R = 0.27 for AST, Figure 2A).

ALT|

AST

Total Chol.

LoL

76|

Uric Acid|

CRP|

I ¢ B} g ¢ i
SEEE Rl -
: :; g :. J & @ & & & & . 1.0
ow an @« am 0w PASI|
om an om Q20 ALT 0.5
o o o ' BT AST)
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T_:. om | am | on oL
om 1) }.‘;’( o 008 76|
0w an o . o Urie Acld -0.5
am (] o on Glucose |
om | an | ow an CRP .1.0

Figure 2. Spearman’s rank correlations between chosen basic clinical data and sleep patterns scores in psoriatic patients’
group (A), PASI T subgroup (B), and PASI II subgroup (C). Numbers on the graphs present R rank values. The blue
color indicates the existence of a positive correlation between analyzed parameters, whereas the red color stands for the
negative dependencies. BMI, body mass index; PASI, psoriasis area and severity index; TGs, triglycerides; HDL, high-
density lipoproteins; LDL, low-density lipoproteins; CRP, C-reactive protein; ALT, alanine transaminase; AST, asparagine
transaminase; PSQI, Pittsburgh Sleep Quality Index; RLS, restless legs syndrome.
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These dependencies were also found in the PASI II subgroup (R =0.312 and R = 0.397
respectively, Figure 2C). Patients on systemic treatment had significantly higher PSQI than
those on topical treatment (p < 0.05, Table 4).

Table 4. Comparison of baseline data, laboratory parameters, and values assessing the quality of
sleep between topical and systemic treatment subgroups.

Pifiietes Topical Treatment Systemic Treatment
n=25 n=235
BMI 25.27 (17.01-42.1) 28.81 (17.56-41.21) NS
PASI Before 12.14 £ 6.41 15.63 £ 7.2 NS
ALT 195 (7-92) 165 (6-98) NS
AST 24.5 (10-41) 22 (10-100) NS
Cholesterol 163.7 & 40.51 152.7 + 39.21 NS
HDL 46.75 + 17.58 4213 £11.36 NS
LDL 43 (24-88) 39 (25-197) NS
TG 116.5 4 46.72 145.4 +69.2*
Uric acid 53 (32513:17) 62 (3.3-84)NS
Glucose 90.73 + 19.96 94.35 4+ 33.2 NS
CRP 3.31(1.03-46.2) 4.44 (0.66-91) NS
PSQI 7 (1-17) 9 (3-18) **
Subjective sleep assessment 3.615 + 1.17 2971+ 136*
STOP BANG 1.654 + 0.85 1.85 £ 0.78 NS
RLS diagnosis 8/17 15/16 NS
RLS Scoring 16.88 + 6.71 2187 £6.03*

*/**—means the existence of statistically significant difference between values treatment with p <0.05; < 0.01,
respectively. Curved font means the existence of trend. NS, non-significant. BMI, body mass index; PASI, psoriasis
area and severity index; TGs, triglycerides; HDL, high-density lipoproteins; LDL, low-density lipoproteins; CRP,
C-reactive protein; ALT, alanine transaminase; AST, asparagine transaminase; PSQI, Pittsburgh Sleep Quality
Index; RLS, restless legs syndrome. Data are shown as Mean + SD for normal distributed values or median (full
range) for skewed distribution values.

Patients reported a shorter sleep time than controls: the mean sleep duration was
6.37 + 1.28 hours a day for patients and 7.46 + 1.45 for controls, which was statistically
different (p < 0.0001, Figure 3A). Over one-fourth of patients reported using sleep medicines
(28.33%), among which the majority (18.3% of all patients) three or more times a week;
comparing to controls of whom only three persons (7.5%) admitted taking sleeping pills,
so the difference was significant (p < 0.01, Figure 3D). There was no statistically significant
difference in comparison between the subgroups taking and not taking sleeping medicines,
except for daytime dysfunction assessment which was even lower for individuals not using
them (p = 0.267). Thirty percent of patients and 27.5% of controls reported daytime dysfunc-
tion, which means they had trouble staying awake while driving car/eating meals/social
activities, and the difference between the groups was not significant (NS) (Figure 3B).
71.66% of patients and 55% of controls reported having less energy to perform daily
activities (to a different extent) and the difference was significant (p < 0.01, Figure 3C.).
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Figure 3. Differences in sleep duration (A), daytime dysfunction self-assessment (B), overall impairment of daily activities
(C), and usage of sleep medicines (D) between controls and psoriatic patients. **/**—means the existence of statistically
significant difference between values treatment with p < 0.01; <0.0001 respectively. Data are shown as Mean =+ SD or
Contingency Graph.

3.2. OSAS Assessment

High risk of OSAS according to STOP BANG was noted in 14 of 60 patients (23.3%)—
12 males and 2 females, intermediate risk in 18 persons (30%)—7 males and 11 females, and
low in 28 (46.6%)—12 males and 16 females. Increased risk of OSAS (high and intermediate)
was significantly higher in patients than in controls (p < 0.05) (Figure 4).

Stop Bang Scoring
3-

*

Score [a.u.]
'

-
1

0

Figure 4. Assessment of risk of OSAS in psoriatics and control groups. The graph presents datashown
as Mean = SD and values are normally distributed. *—means the existence of a statistically significant
difference between values treatment with p < 0.05. OSAS, obstructive sleep apnea syndrome. Data
are shown as Mean =+ SD or Contingency Graph.

We found that the older group of patients (over 45 years old) were at significantly
higher risk of OSAS than the younger group (p < 0.01, Table 2). A positive correlation
between the risk of OSAS and BMI was observed (R = 0.554) in PASI II, and a similar
association has been found in PASI I (R = 0.359, Table 3). There was a significant correlation
between the time of suffering from psoriasis and the risk of OSAS (R = 0.286). We observed
no relationship between PASI and the risk of OSAS nor differences in OSAS scoring, even
after division into two subgroups considering PASI. Of the laboratory investigations, we
noticed a positive correlation between aminotransferases levels and the risk of OSAS,
particularly in the PASI II subgroup (R = 0.354 for ALT and R = 0.451 for AST respectively,
Figure 2C). We observed no correlations between the risk of OSAS and cholesterol levels
in the patients in total (Figure 2A). Significant associations between OSAS and glucose
(R =0.36), triglycerides (R = 0.32) and uric acid (R = 0.73) levels have been noted though
(Figure 2A), especially in the PASI I subgroup (Figure 2B), for which correlations with
glucose (R = 0.55) and uric acid (R = 0.8) were noted, and moreover with total cholesterol
and triglycerides levels (both R = 0.46, Figure 2B). We did not observe any influence of
topical vs. systemic treatment on the risk of OSAS (Table 4). We did not find any correlation
between the risk of OSAS and PSQI or RLS severity either.



J. Clin. Med. 2021, 10, 664 9of 16

3.3. RLS Assessment

RLS was diagnosed in 23 of 60 patients (38.3%; 14 females and 9 males) comparing to
controls: 9 of 40 individuals (22.5%), which was not significantly more frequent (Figure 5A).

A)  RLS Diagnosis B)  RLS Severity
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Figure 5. Assessment of frequency (A) and severity of RLS (B) in psoriatics and control groups.
Graph B presents data shown as Mean =+ SD and values are normally distributed. **—means the
existence of a statistically significant difference between values treatment with p < 0.01. RLS, restless
legs syndrome. Data are shown as Mean + SD or Contingency Graph.

On the other hand, the mean severity of RLS symptoms assessed on a 40-point scale
was 20.13 + 6.59, which was a significantly higher score (p < 0.01) compared to controls’
mean score of 13.78 4 2.28 (Figure 5B). We found a correlation between sex and RLS
severity (R = —0.283) and a trend for RLS diagnosis (R = —0.2). We did not observe any
significant relationship between RLS severity and BMI, PASI, or laboratory parameters,
except for a positive correlation with CRP levels (R = 0.363, Figure 2A). After division
into two subgroups considering PASI, the RLS was more frequent in the PASI I subgroup
although the difference was not significant (Table 3), same for the division regarding the
age of patients (Table 2). We found no correlation between the duration of psoriasis and
RLS diagnosis or severity. Regarding administered treatment, we found no significant
differences in RLS diagnosis in terms of topical or systemic treatment or no correlation
with any systemic agent in particular. We only observed increased RLS severity in patients
on systemic treatment compared to patients undergoing topical pharmacotherapy (p < 0.05,
Table 4). RLS severity was on the other hand positively correlated with PSQI (R = 0.342)
but not with the risk of OSAS in STOP BANG. We found four parameters independently
associated with RLS diagnosis, namely: total cholesterol, glucose, and CRP concentration
as well as PSQI (Table 5).

Table 5. Variables independently associated with the RLS diagnosis in psoriatic patients.

Parameters It p Value p Value Summary
Total cholesterol 2.899 0.0338 »
Glucose 3.227 0.0233 *
CRP 3.481 0.0176 ®
PSQI 2.666 0.0446 *

*—means the existence of statistically significant difference between values treatment with p < 0.05; CRP, C-
reactive protein; PSQI, Pittsburgh Sleep Quality Index; RLS, restless legs syndrome. Variables included (AST, ALT,
HDL, LDL, TG, Total cholesterol, glucose, uric acid, CRP, PSQI, DLQI, StopBang Score, RLS).

4. Discussion

The importance of the sleep issue has been well visualized in Maslow’s hierarchy of
needs presented as a pyramid consisting of five main categories of fundamental human
needs. At the base of the pyramid, the most primitive, physiological needs are located,
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which are the most powerful among all at the same time. These are (besides food, water,
and shelter) sleep and rest [31]. Therefore, the subject discussed in our study is extremely
relevant since it concerns the most basic human needs which have to be satisfied, otherwise,
people cannot function properly.

The SD issue in psoriatics has recently gained more and more attention [1,11,14,32,33]
and the time we designed our study information regarding this topic was limited. Al-
though it has been investigated and some publications provided data confirming worse
sleep quality in psoriatic patients, there are still many unknowns and much to explain in
this matter [3,32]. Indeed, also in our analysis, decreased sleep quality occurred signifi-
cantly more frequently in psoriatics comparing to controls, with significantly higher PSQI.
Psoriatic patients also reported to sleep significantly fewer hours than individuals in the
control group and also subjectively assessed their sleep as worse. These results implicate
that psoriatic patients are at high risk of SD and screening for poor sleep quality should be
considered, especially it seems relatively easy to perform. We suggest every dermatologist
treating a psoriatic patient should evaluate them regarding the sleep quality using one of
the available validated screening questionnaires, as we did in this research. Currently, there
are no guidelines regarding the sleep quality assessment among psoriatics in the American
Academy of Dermatology—National Psoriasis Foundation (AAD-NPF) guidelines or other
local ones [34,35]. There are different measures available to assess sleep quality. The most
popular are Epworth Sleepiness Scale (ESS) and PSQI. ESS is a self-administered 8-item
questionnaire used to assess daytime sleepiness by evaluating the likelihood of dozing
during different activities [32]. In this study, we chose the latter scale as it has been proven
to be of good reliability and validity for both healthy and clinical groups with mental and
physical health disorders in different age groups, both young and elderly, and in different
cultural backgrounds [36]. A global PSQI score of more than 5 has a diagnostic sensitivity
of 89.6% and specificity of 86.5% in differentiating poor from good sleep quality [37]. PSQI
regards various different sleeping habits of an individual assessed within the preceding
month [32].

Importantly, there are inconsistent data available in the literature regarding whether
deterioration of sleep quality correlates with the severity of psoriatic lesions in PASL
Stinco et al. claimed there was no correlation [38], on the other hand, Melikoglu et al.
confirmed this relationship [33]. In our research sleep quality did not correlate with the
severity of psoriasis evaluated with PASI. Therefore, we conclude PASI score cannot be
used as a predictor of the decreased sleep quality and its severity in psoriatic patients.
Moreover, every psoriatic, despite the disease severity, should be evaluated regarding SD,
and patients with low PASI scores cannot be omitted assuming they are at less risk of bad
sleep quality. We assume this issue is much more complex. Supposedly, there is a “vicious
circle” between SD and skin lesions’ severity. Subjective symptoms released by psoriasis
decrease everyday life quality and induce SD. Decreased sleep quality exacerbates stress
and worsens even more life quality. Severe stress is well-known to worsen psoriatic skin
conditions, which further decreases life and sleep quality [10]. It is worth considering
that all of the mentioned relationships are not directly proportional. Moreover, PASI,
despite being the most commonly used score in everyday practice, is a subjective scale
and is burdened by the skills and experience of assessing physician [39]. Currently, there
is no severity scale that could be used in psoriasis that would meet all the validation
criteria required for an ideal score [40]. Although PASI cannot become a reliable marker
of decreased sleep quality in psoriatics, there are data supporting worse sleep quality in
patients with PsA comparing to individuals with only skin involvement [11].

We did not find any correlation between BMI and PSQI which implicates that de-
creased sleep quality affects all psoriatics, regardless of their body mass. BMI, similar to
PASI, cannot serve as a predictor of decreased sleep quality in psoriatics. Literature data
concerning these results are not consistent. In a study conducted by Tas et al. outcomes
similar to ours were observed—PSQI is not correlated with BMI in psoriatics [41]. In other
research, but not concerning psoriatics, some authors suggest that such a relationship
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exists [42], whereas some only noted such a relationship in women [43]. We also did not
observe any significant relationship between PSQI and serum lipid levels or glucose as
metabolic disorders indices, therefore these laboratory parameters do not seem to be useful
in the prediction of worse sleep quality among psoriatics. On the other hand, in a large
cohort study conducted by Geovanini et al., assessing sleep quality in PSQI and its associa-
tions with different cardiometabolic parameters, there was a significant correlation between
higher PSQI (worse sleep quality) and abnormal lipid profile [44]. It was a diverse rural
cohort though, and we did not observe such relationships particularly in psoriatics. Con-
sidering we found a positive correlation between PSQI and aminotransferases, particularly
in the group of severe psoriasis, we suggest that these liver function markers may possibly
serve as predictors of SD in psoriatic patients. Possibly, the higher the aminotransferase
level, the worse sleep quality. Unfortunately, to the best of our knowledge, there are no
studies regarding associations between PSQI and aminotransferases levels in psoriatics,
so we have no data for comparison. Moreover, we should consider the possible influence
of drugs on the results of aminotransferase activity. Thus, the outcomes obtained require
further in-depth research. There was a significant difference in PSQI between patients
treated with topical agents and systemic drugs. Patients who required systemic treatment
had higher PSQI than those only on topical treatment, which seems reasonable and could be
explained due to the fact of the necessity of administration of systemic treatment to patients
with more severe psoriatic symptoms. Although we did not obtain a statistically significant
correlation between psoriasis severity in PASI and PSQI, individuals with moderate to
severe psoriasis had higher PSQI indeed. Similar data is lacking for a direct comparison,
but one research assessing SD in patients with psoriasis and PsA revealed no improvement
in sleep quality after methotrexate administration (similar to our outcomes), while it was
observed after treatment with anti-TNF-alfa agents [11]. Similarly, in one research inves-
tigating sleep quality in patients with rheumatoid arthritis, parameters of sleep efficacy
and awakenings improved after the introduction of TNF-alfa inhibitors [45]. We found no
statistical differences between the patients’ sleep quality regarding the particular drug they
were treated with. Continuing the drug issue, we observed significantly more frequent
sleep medicine use in patients compared to controls. What we managed to confirm is
eminently associated with significantly increased PSQI in this group. Furthermore, it
indicates that psoriatics cannot easily cope with SD, which makes them take sleeping pills,
mostly very often, which seems serious and highlights the importance of such disorders in
psoriatics along with the need of prescribing such medicine to this group of patients. At the
same time, there were no significant differences in the comparison between the subgroups
taking and not taking sleeping medicines in our analysis.

Besides sleeplessness, some research shows that there is a greater risk of OSAS in
psoriatic patients [14,46,47]. Publications vary in information whether it comes to the total
risk of OSAS in psoriatics, stratification of this risk (exactly what we intended to investigate),
or actual OSAS incidence. In our study we surprisingly observed that most of psoriatics
have low risk of OSAS using the STOP BANG questionnaire, the same in the controls,
although the proportions of each level of risk were in favor of a lower risk in the controls,
which seems reasonable. Finally, we found a statistically significant difference in the overall
increased (intermediate to high) risk of OSAS between the patients and controls. It clearly
shows that OSAS screening is another activity that should be performed by physicians,
particularly dermatologists, in their daily practice. Moreover, we noted that the longer
patients suffer from psoriasis, the higher risk of OSAS they have. That implies that OSAS
questionnaires should be introduced especially to the group of long-time psoriatic patients.
Such screening is important since OSAS results in severe medical complications. It was
proved that OSAS leads to an increased risk of cardiovascular diseases and may contribute
to the same disorders as observed in MS [48]. Considering the already increased frequency
of cardiometabolic diseases in psoriasis, it should be assumed that the coexistence of OSAS
will additionally increase this risk. Similar to PSQI, we did not observe any correlation
between the severity of skin lesions in PASI and the risk of OSAS, which means that all
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psoriatics are at greater risk of OSAS than controls, no matter how severe psoriasis is.
Therefore, PASI cannot serve as a predictor of the risk of OSAS in psoriatics. Same as for
PSQI, no patient, even despite a low PASI score, cannot be disregarded in relation to the
risk of OSAS. We also did not find any significant superiority of systemic instead of topical
treatment on OSAS risk, which possibly implicates that most commonly used antipsoriatic
systemic drugs do not improve OSAS symptoms. On the other hand, in the end, proper,
effective treatment improves the quality of life of psoriatics, reduces subjective symptoms
(pruritus, pain), and thus should indirectly improve the quality of sleep. Therefore, further
studies should be provided also involving psoriatics before and after the implementation
of different therapeutic methods. To the best of our knowledge, this is the first observation
regarding the influence of the therapy on SD in psoriatics. There are reports on a positive
impact of TNF-alfa inhibitors on OSAS in patients with spondyloarthritis. Since the same
agents are widely applied in psoriasis that may be a possible further research path [49]. An
interesting finding was reported by Buslau et al. who noted an improvement of psoriatic
skin condition after administration of nCPAP (nasal continuous positive airway pressure)
to three patients with OSAS [50]. This highlights a close relationship between these two
entities. Of the laboratory investigations, we observed a similar relationship as for PSQI: a
positive correlation between the risk of OSAS and aminotransferase activity, particularly in
the group of severe psoriasis. Since there is research investigating liver function enzyme
activity in patients with OSAS [51], our outcome is consistent with other research and the
observed higher aminotransferase activity in our psoriatic patients can be simply related
to OSAS, with no impact on psoriasis. Individuals with OSAS had higher ALT and AST
activity compared to controls and the possible explanation for this is hypoxia as a liver-
damaging factor [51]. Moreover, the higher the activity, the more severe OSAS [51]. That
is why these associations need to be further investigated, perhaps comparing the group
of psoriatics with OSAS and individuals with OSAS alone. We also observed a positive
correlation between OSAS risk and triglycerides, total cholesterol, glucose, and uric acid
concentrations which parameters are known to be elevated in obese OSAS patients as
well [52,53]. Obviously, we found a strong positive correlation between the risk of OSAS
and BMI, which is consistent with the literature data considering obesity, especially visceral,
and therefore high BMI, as one of the most important risk factors of OSAS [54]. It confirms
that losing weight, which results in lowering BMI, decreases OSAS risk, which is provided
by literature data. Among different weight-reduction interventions, not a single one of
them has been established to be the most effective in all patients with OSAS and there is
aneed for further investigation [54]. Importantly, similar observation has been made in
psoriatics. Losing weight helped in the reduction of skin lesions and decreasing of PASI [55].
Since we have matched the control group with the sex and age of the patients and the BMI
was not statistically significantly different between both groups, we eliminated three main
factors independently increasing the risk of OSAS in the STOP BANG questionnaire which
makes our outcomes reliable.

Furthermore, there are some publications regarding the more frequent occurrence of
RLS in patients with psoriasis, although there are some inconsistencies. In our study, symp-
toms of RLS did not occur significantly more frequently in psoriatics, but in our opinion,
it requires further investigation because the assessment of RLS criteria and interviewing
patients to detect RLS symptoms is difficult. RLS is often misunderstood by individuals
which makes them assess their impressions often incorrectly. In our study, we encountered
plenty of obstacles in this part of the research, especially due to misunderstanding by
the patients that RLS is a particular disease, characterized by specified diagnostic criteria
and they sometimes exaggerated their symptoms. Still, patients who actually met RLS
criteria presented more severe symptoms of RLS than controls. Therefore, it suggests
that if a psoriatic actually suffers from RLS, effective treatment of this dermatosis may
probably ease RLS symptoms, and psoriasis itself may worsen the RLS course. RLS is
reported to be more frequently observed and more severe in women, which we managed
to note as well [56]. We did not observe a significant relationship between RLS severity
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and PASI, which suggests that all psoriatics are at risk of RLS no matter how severe the
skin lesions they have are and PASI cannot serve as a marker of RLS risk. BMI was also not
significantly associated with RLS severity which shows that the weight of patients does
not influence RLS severity. We found four parameters independently correlated with RLS
diagnosis which could be regarded as predictors of RLS: CRP, total cholesterol, glucose
concentrations, and PSQI. Possibly CRP could serve as a marker of prediction of RLS
occurrence and severity—the higher CRP, possibly the higher probability of RLS and its
more severe symptoms. At the same time, there are studies assessing CRP concentration in
RLS patients. One of them was performed to investigate CRP concentration in individuals
with RLS in general and revealed its increased levels compared to controls [57]. On the
other hand, we found another study that could be applicable to our findings, but it investi-
gated possible correlation particularly between periodic leg movements (PLMs) of sleep in
RLS and CRP concentration. The result was that patients with RLS, only those with high
numbers of PLMs (i.e., at least 45 /hour), were significantly more likely to have increased
CRP levels [21]. Therefore, it requires further investigation whether RLS itself is related
to higher CRP concentration or there are more variables affecting its serum levels. RLS
severity was also found to be positively correlated with PSQI. It suggests that the more
severe RLS symptoms, the worse sleep quality, which seems reasonable. At the same time,
RLS severity was not correlated with the risk of OSAS in STOP BANG. It shows that these
two disorders can appear independently. It seems explainable since we noticed a significant
association only between psoriasis and the risk of OSAS, and not with the frequency of
RLS. Both glucose metabolism disorders and elevated cholesterol levels have been reported
to be associated with RLS, as we mentioned above, therefore our results seem reasonable
and their concentrations in psoriatics could become predictors of RLS occurrence [56,58].
Moreover, considering both conditions (psoriasis and RLS) are related to carbohydrates
disorders and hypercholesterolemia we advise blood glucose and cholesterol concentration
monitoring in such patients, especially in case of their coexistence. The dependencies we
found are a novel contribution to the current state of knowledge and suggest there might
be a few parameters that should be further investigated on a larger scale as promising
predictors of RLS.

It must also be taken into consideration that there are some other aspects influencing
sleep and that it is affected by different psychological and environmental factors such as
socioeconomic status [59,60]. There is also a reverse relationship, as sleep deprivation can
lead to decreased quality of life, deterioration in energy to perform everyday activities and
inability to work [61].

Considering the limitations of our study, it was a single-center research with a rel-
atively small number of patients. Our group of patients was diverse in terms of PASI
and results were obtained on the basis of the subjective assessment, therefore they may
contain a flaw. In the future, we would like to extend our research in cooperation with other
departments managing SD in order to perform polysomnography in psoriatic patients, as
well as to correlate different parameters analyzed in this procedure with other variables
presented in this paper.

5. Conclusions

The results revealed that SD are an essential problem in psoriatic patients. We have
confirmed that psoriatics have decreased sleep quality, sleep fewer hours than individuals
free from skin diseases, frequently take more sleep medicines, and have less energy in
everyday activities. Psoriatics also present a higher risk of OSAS which increases along
with the duration of the disease, and more severe symptoms of RLS, so we conclude
that psoriasis may worsen the course of RLS. PASI is not correlated with sleep quality,
OSAS risk, and RLS severity, therefore, it cannot serve as a predictor of SD in psoriatics.
PSQI and RLS severity in psoriatics are also not dependent on BMI. Aminotransferase
activity could serve as a predictor of decreased sleep quality in patients with moderate to
severe psoriasis but the association with OSAS risk has to be further investigated. As for
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possible predictors of SD, we excluded different parameters as such markers, especially
PASI which surprisingly cannot be used for the prognosis of SD. On the other hand, CRP,
total cholesterol, and glucose concentrations may become predictors of RLS occurrence in
psoriatics. Screening for described SD should be considered in all psoriatic patients using
cheap and easy questionnaires, independently on PASI score and included in psoriasis
management guidelines.
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Psoriasis is a chronic, autoimmune skin disease affecting about 2-4% of the worldwide
population. It is now perceived as a systemic disease because of the complex
pathogenesis and multiple comorbidities. It leads to decreased quality of life and
productivity of patients. Nowadays, sleep disorders are investigated as well in relation
to psoriasis as another possible comorbidity. This review focuses on possible negative
effects of sleep deprivation, decreased quality of life, and psychosocial status in
patients with psoriasis and highlights their mutual, complex relationship of divergent
consequences. The relationship between sleep disorders and psychosocial status in
patients with psoriasis is bidirectional and resembles a vicious circle, one abnormality
triggering the other. Sleep disorders additionally increase the risk of metabolic and
psychiatric diseases in psoriatic patients who are already at increased risk of developing
such disorders. There should be measures taken to screen patients with psoriasis for
sleep disorders in order to diagnose early and treat.

Keywords: psoriasis, sleep, sleep disorder, life quality, productivity

INTRODUCTION

Sleep is an essential physiological process that is characterized by altered consciousness and changes
in mind and body organ functions in a cyclic manner (1, 2). It is estimated that an average person
spends about one third of their lifetime sleeping (3). The role of sleep in human health maintenance
is enormous because it is associated with cognitive function, memory and mood, immunity, and
endocrine and cardiovascular function as well as musculoskeletal system recovery (1, 4).

Psoriasis is one of the most common dermatological diseases in clinical practice. Nowadays, it
is treated not only as a skin-related problem, but more as a disorder characterized by autoimmune
and inflammatory processes affecting the body’s organs and accompanied by multiple comorbidities
(Figure 1) (5, 6).

Sleep and quality of life, along with psychosocial aspects in patients with psoriasis are bonded
together through a network of mutual dependencies, one affecting the other bidirectionally.
This review aims to show numerous possible interactions between these issues in this particular
group of patients and highlight the problem of multifactorial influence and reasons for sleep and
psychosocial disturbances. Available literature data suggest more frequent occurrence of insomnia,
obstructive sleep apnea syndrome (OSAS), and restless leg syndrome (RLS) in patients with
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psoriasis along with decreased quality of life and psychosocial
matters although there appear some inconsistencies that require
further research (7, 8). Interestingly, sleep disorders (SD) seem to
be a crucial and underestimated comorbidity in psoriasis, acting
as both a mediator and effect.

BIDIRECTIONAL RELATIONSHIP
BETWEEN SKIN AND SLEEP

As the biggest human body organ, skin also affects sleep.
It plays a role in thermoregulation and control of body
core temperature, which influences the sleeping process (9,
10). Moreover, a pathologic situation caused by skin disease
occurrence has a major impact on this matter. Dermatoses may
present with symptoms of pruritus, pain, burning sensations,
or in the case of underlying tissues or joints being involved,
with pain or inability to move (11). The mentioned subjective
symptoms can cause difficulty with falling asleep, awakening
during the course of sleep, or getting up too early and
unrested (12).Skin diseases frequent in daily medical practice,
which can cause such symptoms are, for instance, psoriasis
and psoriatic arthritis, atopic dermatitis, lichen planus, or
chronic urticaria (11, 13). SD in such morbidities has already
been investigated, bringing this matter to physicians’ attention
(11, 13, 14). They are elusive because they are not easy to
notice or describe by patients and not visible or instantly
recognized by doctors at the appointment. What is essential
is that, skin diseases, especially chronic ones, often coexist
with depression or anxiety, which are known to cause sleep
disturbances (15).

Insufficient sleep also influences skin. It is reported that
lack of sleep causes faster skin aging and even defects in
skin barrier functions with inadequate response to exogenic
factors (9). Research shows that individuals affected with sleep
loss present increased transepidermal water loss, uneven skin
pigmentation, fine wrinkling, and more intense skin laxity along
with subcutaneous fat reduction (9).

NEGATIVE CONSEQUENCES OF SLEEP
DEPRIVATION

However intangible, sleep deprivation is a real medical problem.
It is even regarded as a public health epidemic according to the
U.S. Centers for Disease Control (9, 16). Actions resulting in sleep
deprivation are some of the most severe kinds of psychological
torture known to humanity (17, 18). The first, most obvious
result of sleep deprivation is the decreased quality of life of
affected individuals (9). Insufficient sleep and the feeling of
tiredness lead to low mood or, in severe and chronic cases,
even psychological disorders (12, 19). It is established that sleep
loss is associated with increased risk of depression, anxiety,
and suicidal tendencies (12). Another problem is increased
fatigue, sleepiness, and decreased concentration during daytime.
It is related to low energy to perform daily activities, an
inability to fulfill one’s duties, problems with decision-making
processes, and an increased rate of mistakes (20). It can also
increase the probability of a car accident and death (21). Fatigue
and cognitive impairment due to sleep deprivation prevent
individuals from working or learning to a sufficient extent
(12, 22, 23). People who suffer from such disturbances are
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reported to be less productive employees as a result of which
they may lose their job and consequently have their economic
status decreased (23, 24). Some research shows that insufficient
sleep generates measurable costs (24). One example can be
the report on costs that are incurred by five big Organization
for Economic Cooperation and Development countries due
to sleep deprivation. They were estimated to be 680 billion
dollars of economic output a year and to continue to rise
over time (23). Inability to perform everyday activities may
also involve physical activity. Nowadays, rushing, a sedentary
lifestyle, and fatigue make it hard to perform high-intensity
workouts, which results in obesity and its comorbidities (25).
Sleep deprivation also makes social interactions difficult. It
is shown that insufficient sleep negatively affects the ability
of concentration in contact with other people, understanding
facial expressions (and, therefore, emotions) and adequate
social decision-making processes (24). Moreover, not only
does chronic fatigue and sleepiness prevent individuals from
socializing and bonding with one another (26), it also can
cause a lower sex drive and problems with sexual life (23).
Sleep loss and insufficient rest lead to increased stress and
even anxiety development (27). Prolonged sleep loss may
alter neurotransmission processes and neuroendocrine reactivity
similarly as observed in depression, which could provide further
evidence that chronic stress experience and sleep deprivation may
trigger mood disorders (28).

Besides psychological consequences, sleep deprivation can
have somatic ones. Sleep loss is bidirectionally associated
with function of the hypothalamic-pituitary-adrenal (HPA)
axis. On the one hand, increased activation of the HPA axis
results in sleeplessness symptoms; on the other hand, sleep
disturbances act due to promoting the activity of the same
axis (19). It results in increased secretion of cortisol and
pro-inflammatory cytokines, e.g., interleukin 6 (IL-6) and tumor
necrosis factor alpha, which negatively affect immune and
autonomic nervous system function, also leading to impairment
of cognitive function and change in pain perception (4, 28).
Numerous studies reveal decreased serum adiponectin levels
or increased ghrelin and leptin levels in individuals affected
by sleep deprivation (29, 30). Such imbalance between the
latter adipokines is suspected to be linked to increased hunger
and, therefore, calorie intake (29). These findings suggest
increased risk of obesity and impaired glucose metabolism
due to insufficient sleep (30). Sleep loss also affects blood
vessel endothelium function, which results in insufficient
vasodilatation. An additional negative effect is the elevated
sympathetic activity leading to vasoconstriction. It is clearly
documented that such individuals present an increased risk of
cardiovascular and metabolic diseases, e.g., arterial hypertension,
diabetes mellitus, or obesity, and therefore greater probability
of death due to cardiovascular incidences (9). Circadian rhythm
also affects secretion of a few sex hormones, which influence
human reproduction (31). The role of insufficient sleep duration
or interrupted sleep course is previously reported as a factor
contributing to susceptibilities to infectious diseases (32).
Increased risk of neoplasms due to sleep disturbances is also
mentioned (28).

NEGATIVE EFFECTS OF DECREASED
QUALITY OF LIFE AND
PSYCHOEMOTIONAL AND
SOCIOECONOMIC BURDEN ON SLEEP
QUALITY

Many factors can have a significant impact on quality of life,
among them are health condition and psychoemotional and
socioeconomic status. Dissatisfaction within any of these areas
can contribute to development of sleep disturbances.

Low income, inability to provide for one’s own family, or even
financial troubles and debts cause major stress and psychological
burden. Other described factors are progressive aging and
insufficient access to health care. These can undoubtedly lead
to SD (2, 28). It must be also taken into account that
exposure to stress or the abovementioned deterioration in
socioeconomic status increase the possibility of addiction to such
substances, such as alcohol, cigarettes, or drugs (33). Alcohol
and cigarettes are known to increase risk of OSAS (34-36).
Moreover, psychostimulants can cause sleeplessness (37). Low
socioeconomic status may also lead to social deterioration (38),
lower physical activity level (39), and unbalanced diet (40).

People who have experienced objective social isolation are
reported to suffer from SD as well as depression and fatigue more
often (41). Itis observed that subjective prolonged sleep latency is
associated with exposure to psychosocial triggering factors (these
are described as, e.g., trouble at work or in family) the exact same
day. On the other hand, researchers have found shortened sleep
duration and worse sleep quality to be influenced by the exposure
to such factors the following day (20, 42). Studies show that the
feeling of social isolation is associated with increased secretion
of pro-inflammatory cytokines as well as pro-inflammatory gene
expression and alterations in hormone signaling, similar to what
we observe after sleep deprivation (4, 28, 43). Research has
also revealed that social isolation may independently trigger
health-damaging behaviors, for instance, smoking and alcohol
abuse, which are mentioned above as contributing to sleep
deprivation (38).

To sum up, it is reported that psychosocial stress,
inappropriate dietary habits, and insufficient physical activity
are common factors responsible for sleep deprivation in
contemporarily living people (13, 38).

THE INFLUENCE OF PSORIASIS ON
SLEEP COURSE

The Influence of Psoriasis on Insomnia

The most common type of psoriasis is plaque, which manifests
as scaly papules and plaques, usually located on elbows, knees,
and scalp, but which may appear in every body area (14)
(Figures 2, 3).

Psoriasis may present with pruritus or burning sensations or,
in the case of accompanying psoriatic arthritis, with joint pain,
which can lead to difficulty with falling asleep or awakening
(14). An impaired thermoregulation process is described in
psoriatic patients, which may additionally interrupt sleeping (13).
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FIGURE 2 | Erythematous-infiltrative psoriatic lesions on the trunk (from the
archives of Dermatology Department).

Psoriasis is well-documented to be associated with decreased
levels of adiponectin (44). This happens to be a similar finding
to what is observed after sleep deprivation (30). Moreover, sleep
loss increases the risk of obesity and cardiovascular diseases
(9). Therefore, sleep deprivation, which itself increases the
risk of disorders observed in metabolic syndrome, can also
aggravate such symptoms in patients with psoriasis. Studies on
SD performed on mice with induced psoriasis reveal increased
levels of pro-inflammatory cytokines, IL-1b, IL-6, and IL-12, and
decreased levels of the anti-inflammatory cytokine IL-10 (14).
Moreover, depression, which affects about 20-30% of psoriatic
patients, has to be considered as an important factor causing sleep
deprivation in this group (45, 46).

In our previous research, we prove that patients with psoriasis
have worse sleep quality than people without skin diseases.
We also find that such patients sleep significantly fewer hours
and take more sleeping medications. Therefore, we believe SD
should be taken into account in daily clinical practice, and
reliable recommendations regarding its early detection should be
established (6).

The Influence of Psoriasis on Obstructive
Sleep Apnea

Patients with psoriasis are also reported to have an increased
risk of OSAS (7, 47, 48). This could be explained by their
common relationships with metabolic disorders and molecular
findings, such as inflammatory processes and oxidative stress
(48, 49). Psoriasis is known to increase the risk of obesity—
one of the main risk factors of OSAS (50). Some authors
even suggest that psoriasis is an independent risk factor for
OSAS development (51). In our previous research, we receive
similar outcomes: Patients with psoriasis have increased risk of
OSAS, and this risk increases with the duration of psoriasis (6).
OSAS presents clinically with apneas, hypopneas, loud snoring,
and awakenings (21). Therefore, it interrupts sleep course and
contributes to insufficient sleep quality, which results in daytime
sleepiness and fatigue. Psoriasis, tightly associated with metabolic

Frontiers in Psychiatry | www.frontiersin.org

FIGURE 3 | Erythematous and scaly psoriatic lesions affecting large area of
the body (from the archives of Dermatology Department).

disorders, may also even exacerbate the negative consequences
of OSAS on the cardiovascular system: increased sympathetic
activity, elevated blood pressure or endothelial dysfunction and,
therefore, increased risk of arterial hypertension, coronary heart
disease, arrhythmias, and stroke development (52, 53).

The Influence of Psoriasis on RLS

A few papers also mention a possibly higher risk of RLS
occurrence in the group of patients with psoriasis (47, 54).
Among all SD in such patients, RLS is probably the least studied
and uncertain. Nevertheless, in our previous research we prove
that patients with psoriasis have more severe symptoms of RLS
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FIGURE 4 | Factors associated with psoriasis which might negatively affect sleep course.

(6). Similar outcomes are obtained by Sagmaci et al. (7). The
possible connection between psoriasis and RLS may be the
etiology, which is suspected to be autoimmune and inflammatory
in both diseases and associations of both entities with metabolic
disorders (6).

Considering the symptoms of RLS, such as the urge to move
the legs and accompanying unpleasant sensations and the fact
that they exacerbate at night, they interfere with sleep course
causing difficulties falling asleep or awakening and lead to worse
sleep quality in patients with psoriasis (55). Similar to OSAS,
RLS indirectly causes disturbances in nocturnal rest, daytime
dysfunction, and tiredness.

All possible factors influencing sleep in patients with psoriasis
are presented in Figure 4 (6).

MUTUAL LINKS BETWEEN SLEEP
DISORDERS IN PSORIATIC PATIENTS AND
THEIR QUALITY OF LIFE AND
PSYCHOSOCIAL STATUS

Psoriasis requires special attention because it is a great economic
burden. It is all the more distressing because the global
incidence of this dermatosis has been noted to increase within
the past three decades (56). It is estimated that the total
burden of psoriasis is 35.2 billion dollars, 12.2 billion dollars
of which being incremental medical costs and 11.2 billion
dollars as productivity losses (57). However, one must also
take into account treatment and complications of multiple

systemic comorbidities of psoriasis; therefore, those numbers
must actually be bigger (57).

Patients with psoriasis, due to the skin lesions sometimes
being extensive or accompanied by psoriatic arthritis, may not
be able to take up employment; they cannot manage in everyday
life (58). In other than the plaque type of psoriasis, for instance,
acrodermatitis continua of Hallopeau or palmoplantar pustular
psoriasis, sterile pustules on hands, fingertips, feet, and toes
appear, and also nails can be involved (59) (Figure 5).

In generalized pustular psoriasis, painful and disfiguring
skin lesions accompanied by sepsis-like systemic symptoms
occur (60). These are examples of even more severe types of
psoriasis, also leading to physical disability and incapability of
task performance, which subsequently leads to absence at work
(57, 58). Indeed, the involvement of palms, soles, and joints
is reported to influence the number of absences significantly
(58). Patients with psoriasis are reported to be less efficient
workers (57). The National Psoriasis Association of America
reports that such patients lose 56 million work hours every year
(58). Research shows that severe psoriasis leads to occupational
disability, which is an essential factor causing deterioration of the
mental condition (8, 58). Patients with psoriasis may, therefore,
develop feelings of frustration or fear of losing their employment
(58). As described above, bad economic status results in stress
and lower mood, which triggers SD.

Lack of employment and non-attendance at school or
university may cause loss of social interactions. All of these
factors taken altogether lead to social deterioration or the
inability to start a family or cause the already existing family
system to fall apart. It is well-reported that psoriatic patients have
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FIGURE 5 | Severe, mutilating nail and finger lesions in acrodermatits continua
of Hallopeau. Onycholysis, erythematous-oedematous lesions of distal parts of
fingers (from own archives).

a lower ability to function in everyday life and create social bonds
and have a disturbed sexual life (38, 61). The impact of psoriasis
on everyday existence is dependent on sex and age. Women
and younger patients seem to be more susceptible (8). In one
study, the age group between 18 and 45 years presented trouble
with daily activities and job and financial aspects as well as with
social interactions and appearance acceptance (8, 62). Feelings
that are frequently reported by patients with psoriasis and
triggered by the dermatosis are stigma, shame, embarrassment,
anger, frustration, and low self-esteem, which results in the
abandoning of previous activities and social isolation (8). Patients
who suffer from psoriasis are not confident about their physical
appearance, and it seems that the feeling increases along with the
severity of psoriasis from the patient’s perspective (8). It leads
to lower quality of life, an increased amount of stress, social
stigmatization, and even psychological disorders and induction
of SD (57).

Stress is a well-known factor contributing not only to
exacerbation of psoriatic skin lesions, but also even triggering
the onset of the disease (56). The impact of stressful events
in triggering the guttatae type of psoriasis is reported to be
about 1.7% (0.8-3.6) (8, 63). Therefore, stressful events are an
important issue in this group of patients, and stress reduction
must be a priority in order to improve both the mental and
physical status of patients with psoriasis. Unaesthetic appearance
of skin lesions further exacerbates stress, and the latter triggers
sleep disorders.

The whole matter also has to be perceived from the other
side. Patients with psoriasis, due to multiple factors and different
pathogenic paths, perhaps some of them not yet discovered or
defined, clearly suffer more often from SD, which additionally
decreases their quality of life and increases the possibility of
psychological disorders and addiction propensity (14, 45). Apart

from the disease itself, which prevents patients from functioning
normally in everyday life, insomnia and sleep loss due to OSAS
or RLS resulting in daytime sleepiness additionally makes it even
more difficult to perform a job or other duties. Sleep loss is
reported to have a negative impact on social interactions due to
lower mood, stress, irritation, and lower sex drive, all of which
can be already affected by lower self-esteem and bad perceptions
of one’s physical appearance and attraction (24). What should
be mentioned is that social pain has an impact not only on
social behaviors, but interestingly also on the experience of
physical pain, which accompanies some patients with psoriasis
anyway (43). Psychiatric disorders are an important factor
increasing annual direct healthcare costs in psoriatic patients,
most commonly depression and anxiety disorders (57).

Sleep deprivation is also proved to cause numerous health
problems and comorbidities. In patients who suffer from
psoriasis, it is even more disturbing, seeing that psoriasis
itself, as a disease of multifactorial pathogenesis, is known
to be accompanied by many different illnesses. Patients who
present at least one accompanying disease have higher rate of
hospitalizations and appointments in ambulatory care (57). SD
should be, therefore, perceived as an additional risk factor for
psoriasis’ wide comorbidity and independently increases the
severity of accompanying illnesses.

A rarely raised but undoubtedly essential issue is that patients
with psoriasis may have decreased fertility. It could be not only
due to the impact of immune and inflammatory factors of this
disease itself, along with its comorbidities (e.g., polycystic ovary
syndrome is quite common in such patients), but also due to
other causes: administered treatment (during the therapy with
many classic antipsoriatic agents, pregnancy is contraindicated),
improper lifestyle of psoriatic women, or negative effect of sleep
deprivation (31, 64). Lower birthrates in this particular group
of patients may become another medical and social issue, and
deprived sleep could be one of the possible reasons (64).

Another problem in patients with psoriasis, who already
have an increased risk of obesity, is the effect of stress and
sleep deprivation on poor eating habits (24, 44, 50). First, diet
is known to have an undoubtedly essential role in psoriasis.
Studies report poor eating habits among patients with psoriasis
who eat high-calorie foods with low content of proteins,
complex carbohydrates, and fiber. Instead, they choose products
containing simple sugars and fats. There are also reports that
a low-energy diet can contribute to reduced severity of skin
lesions in patients with psoriasis (44). There is a large body
of evidence that chronic stress, which activates the HPA axis,
is involved in the nutritional processes due to exacerbating
stress eating. Activation of the HPA axis increases cortisol and
ghrelin secretion, which next results in hunger, particularly for
food providing better well-being. Then, the consumption of
such products releases endogenous opioids, which improves the
mood (24). This is a situation that is supposedly very common
among patients with psoriasis because chronic stress is another
factor contributing to their poor eating habits and obesity.
Chronic stress can trigger sleep disturbances and vice versa; SD
can contribute to excessive stress. Nevertheless, independently,
individuals who suffer from insufficient sleep are more likely
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to present wrong eating habits (24). These are, for instance,
intake of too high-calorie products containing large amounts
of sugar, fat, and salt (24). Apparently, there are alterations
in secretions of hormones that are involved in regulation of
hunger-satiety sensation (24). Inappropriate nutrition, along
with insufficient physical activity, which may also be lower due
to sleep deprivation, contributes additionally to increased body
mass in patients with psoriasis, already predisposed to obesity by
the disease itself (44).

Mutual relationships between sleep disorders, quality of life,
and psychological or economic aspects in psoriatic patients
described above are presented in Figure 6.

Measures should be taken in order to stop this vicious circle.
This could be achieved by a few simple actions. First of all,
most important is the early diagnosis of psoriasis, followed by
introduction of an adequate treatment. Although the severity
of psoriatic lesions in the Psoriasis Activity and Severity Index
is the most influencing factor affecting choice of drug, others
also have to be taken into account, such as the localization of
lesions and the quality of life along with the impact of psoriasis
on everyday existence (65). The proper analysis of drug choice
is also complex in regard to the total costs of treatment. Not
only should the cost of a single pack be taken into account, but
also the amount of drug that has to be applied in a defined
period of time as well as its efficacy. Sometimes, despite the
high price of a single pack of a particular drug compared with
other medications, it could be more efficient and, therefore,
used for a shorter period of time or in a smaller amount (66).
What is more, different therapeutic methods are associated with
diverse screening and monitoring tests or are time-consuming
(67). These issues should also be carefully analyzed because

they affect the total costs of treatment, including inability to
work and earn money. A second activity is proper education
of patients. The thorough explanation of treatment along with
non-pharmacological actions affecting psoriatic skin is crucial
so that the patient is actually adherent to the doctor’s advice.
Moreover, patients with psoriasis should be encouraged to attend
psychologists and/or psychiatrists in order to get help for their
mental problems. Mild psychosocial disturbances with decreased
quality of life could be sufficiently managed by a psychologist, for
instance, with psychotherapy. More severe disorders, especially
SD and also depression or anxiety should be consulted and
treated by psychiatrists.

CONCLUSIONS

Psoriasis is one of the most frequent skin diseases in
dermatological practice. It is also one of the most common
reasons for hospital admission to dermatology departments.
Moreover, psoriasis is associated with numerous comorbidities,
especially with cardiovascular disorders, which are the first
cause of death in the world. This skin disease also leads to
lower productivity of such patients, greater rates of absence
at work, and lower ability to learn and study. Considering all
the above factors, psoriasis is an essential and current medical
as well as social issue and requires special attention and still
more in-depth medical investigations to fully understand its
nature and help patients in everyday life. SD, although intangible
and invisible on physical examination, are a real medical
problem, which has numerous serious negative consequences of
a psychological and somatic nature. The relationship between SD
and psychosocial status is bidirectional and resembles a vicious
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circle, one abnormality triggering the other. SD additionally
increase the risk of metabolic and psychiatric diseases in
psoriatic patients, who already have this possibility increased.
These complex dependencies should be, therefore, thoroughly
understood by physicians in order to provide a holistic approach
to their patients.
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7. Streszczenie w jezyku polskim

Luszczyca jest przewlekla, zapalng, autoimmunologiczng chorobg skory dotyczaca 2-4%
populacji. Dolegliwos$ci towarzyszace tuszczycy mogg istotnie obniza¢ nie tylko jakos$¢ zycia,
ale réwniez snu. Wspolne szlaki patogenetyczne tuszczycy i wybranych zaburzen snu —
zespotu obturacyjnego bezdechu sennego (OSAS, Obstructive Sleep Apnea Syndrome) i
zespotu niespokojnych ndg (RLS, Restless Legs Syndrome) - moga wskazywaé na ich
wzajemne powigzania. Zaburzenia snu s3 roéwniez nieodzownie zwigzanie ze sferg
psychospoteczng, na ktorg z kolei tuszczyca moze wpltywaé negatywnie. Tematyka zaburzen
snu w tuszczycy byta dotychczas podejmowana, jednakze wyniki badan byly czesto sprzeczne
I niejednoznaczne. Niewiele wiadomo na temat niezaleznych czynnikow predykcyjnych
zaburzen snu u pacjentéw z tuszczyca. Uzasadnione jest wigc poglebianie wiedzy o r6znych
aspektach psychospotecznych i zaburzeniach snu u pacjentow z tuszczyca celem poprawy
kondycji fizycznej i psychicznej chorych oraz zmniejszenia ryzyka wspoétchorobowosci, a w
konsekwencji przedwczesnego zgonu.

Glownym celem badania byta ocena czgstoSci wystepowania oraz ryzyka zaburzen snu
wérod 60 pacjentdéw z zaostrzeniem tuszczycy plackowatej, ponadto analiza aspektow
psychospotecznych i ich wzajemnych powigzan. Jako$¢ snu oceniano za pomoca wskaznika
jakosci snu  Pittsburgh (PSQI, Pittsburgh Sleep Quality Index), ryzyko OSAS z
wykorzystaniem STOP BANG (Snoring, Tired, Observed, Pressure, BMI, Age>50 years,
Neck size, Gender-male), RLS na podstawie kryteriow Mig¢dzynarodowej Grupy Badawczej
RLS i skali nasilenia RLS. Do oceny aspektow psychospotecznych zastosowano wskaznik
jakosci zycia zalezng od chordb skory (DLQI, Dermatology Life Quality Index), jakosci zycia
wg WHO, Migdzynarodowy Kwestionariusz Aktywnosci Fizycznej i autorska skale oceny
stresu, a dane odniesiono do wskaznikéw zaburzen snu. Przeprowadzono analizg statystyczng
uzyskanych wynikéw, dodatkowo w powigzaniu z danymi demograficznymi, klinicznymi i
laboratoryjnymi oraz poréwnano do grupy kontrolnej 40 ochotnikow bez choréb skory,
dobranych pod wzgledem ptci | wieku.

W analizie wykazano gorsza jako$¢ snu u pacjentéw z tuszczyca (p<0,0001), wigksze
ryzyko rozwoju OSAS (p<0,05) oraz wigksze nasilenie objawow RLS (p<0,01) w
poréwnaniu do 0sob bez chordb skory. Czynniki te nie byly zalezne od nasilenia tuszczycy w
PASI (Psoriasis Activity and Severity Index) (p>0,05). Pacjenci z tuszczyca $pig znamiennie
krocej (p<0,0001), czgséciej zazywaja leki nasenne i majg mniej energii do wykonywania
codziennych czynno$ci (dla obu p<0,01). Stgzenie cholesterolu catkowitego, glukozy na

czczo i biatka C-reaktywnego (CRP) sg zmiennymi niezaleznie zwigzanymi z wystapieniem
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objawow RLS (p<0,05). Pacjenci leczeni systemowo mieli znamiennie gorsza jako$¢ snu,

jednak bez istotnego wptywu konkretnego leku. Chorzy na tuszczyce mieli znamiennie nizszg

jako$¢ zycia w domenie socjalnej i $rodowiskowej (p<0,05), gorsza akceptacje wygladu i

jakos¢ zycia seksualnego (p<0,01), a ich $redni wynik w DLQI to 10,5, co odzwierciedla

umiarkowane do mocnego obnizenie jako$ci zycia. Chorzy ci sg w mniejszym stopniu zdolni

do podejmowania aktywnosci fizycznej niz populacja ogolna (p<0,01). PSQI jest pozytywnie
skorelowany z DLQI (R=0,413, p<0,001) i nasileniem stresu (R=0,394, p<0,01).

Whioski:

1.

10.

Wykazano, iz chorzy na tuszczycg maja znamiennie gorsza jakos¢ snu i deficyt energii do
wykonywania codziennych czynnosci oraz czgsciej przyjmuja leki nasenne.

Pacjenci z tuszczyca maja istotnie wyzsze ryzyko zachorowania na OSAS, ktoére ros$nie
wraz z czasem trwania choroby, wiekiem i BMI.

U chorych z tuszczyca nasilenie objawoéw RLS jest znamiennie wigksze niz u osob bez
chordb skory, co moze §wiadczy¢ o jej negatywnym wptywie na przebieg RLS.

Wskaznik nasilenia tuszczycy PASI oraz jakosci zycia DLQI nie powinny stuzy¢ jako
czynniki prognostyczne zaburzen snu u pacjentow z tuszczyca.

Stezenie cholesterolu catkowitego, CRP 1 glukozy moga stanowi¢ potencjalne, lecz mato
swoiste, czynniki predykcyjne RLS u chorych z tuszczyca.

Wybor konkretnego leku w klasycznej terapii systemowej tuszczycy wydaje si¢ nie mie¢

znamiennego wplywu na jako$¢ snu 1 nasilenie objawow RLS.

. Wykazano, ze pacjenci z luszczyca maja istotnie gorsza akceptacje wygladu fizycznego

oraz satysfakcje z wlasnego zdrowia i1 Zycia seksualnego, co zwigksza znamiennie
nasilenie stresu i zaburzenia snu.

Osoby z tuszczyca podejmujg aktywnos$¢ fizyczng w niewystarczajgcym stopniu w
porownaniu do o0s6b bez chorob skory, co zwigksza ryzyko powiktan
kardiometabolicznych i OSAS.

Migdzy zaburzeniami snu 1 sfery psychospotecznej a nasileniem zmian tuszczycowych
zachodzi mechanizm btednego kota: zaburzenia snu obnizaja jako$¢ zycia i nasilajg stres,
co z kolei dodatkowo poteguje zaburzenia snu.

Zaburzenia snu sg kluczowymi schorzeniami wspotwystepujacymi z tuszczyca, gdyz sa
zard6wno ich mediatorem, jak i1 skutkiem. Wskazane jest wiec uwzglednienie badan
przesiewowych w kierunku zaburzen snu u chorych z tuszczyca w rekomendacjach

diagnostyczno-terapeutycznych i praktyce klinicznej.
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8. Streszczenie w jezyku angielskim

Psoriasis is a common, inflammatory, autoimmune skin disease affecting about 2-4% of
worldwide population. Symptoms accompanying psoriasis may not only significantly
decrease quality of life but also sleep. The common pathogenic paths between psoriasis and
particular sleep disorders (SD) — obstructive sleep apnea syndrome (OSAS) and restless legs
syndrome (RLS) — may indicate their mutual associations. SD are also tightly related to
psychosocial aspects, which may be negatively affected by psoriasis. The SD issue has been
already investigated but the outcomes have been inconsistent and ambiguous. Little is known
about independent predictors of SD in patients with psoriasis. Therefore, it is reasonable to
increase the knowledge about various psychosocial aspects and SD in patients with psoriasis
in order to improve the physical and psychological condition of patients and to reduce the risk
of comorbidity and, consequently, premature death.

The main aim of the study was to assess the prevalence and risk of SD among 60
patients with flare of plaque psoriasis: sleep quality was assessed using the Pittsburgh Sleep
Quality Index (PSQI), OSAS risk using the STOP BANG (Snoring, Tired, Observed,
Pressure, BMI, age>50 years, Neck size, Gender-male), and RLS using the International RLS
Study Group criteria and RLS severity scale. Psychosocial aspects were assessed using the
Dermatology Life Quality Index (DLQI), WHO Quality of Life questionnaire, International
Physical Activity Questionnaire and stress severity tool designed by authors, and data were
related to SD indicators. Statistical analysis of the obtained results was performed and related
with demographic and clinical data, then compared to a control group of 40 age- and sex-
matched volunteers without skin diseases.

The analysis revealed worse sleep quality in patients with psoriasis (p<0.0001), higher
risk of developing OSAS (p<0.05) and higher severity of RLS symptoms (p<0.01) compared
to subjects without skin diseases. Furthermore, these factors are not dependent on psoriasis
activity and severity index (PASI). Patients with psoriasis sleep significantly less hours
(p<0.0001), are more likely to take sleep medications and have less energy to perform daily
activities (both p<0.01). Total cholesterol, fasting glucose and CRP concentrations are
variables independently associated with the onset of RLS symptoms (p<0.05). Patients treated
systemically had significantly poorer sleep quality, but without significant effects of specific
medications. Psoriatic patients have significantly lower quality of life in social and
environmental domains (p<0.05), poorer appearance acceptance and quality of sex life
(p<0.01), and their mean DLQI score is 10.5, reflecting a moderate to severe reduction in
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quality of life. Such patients are less able to take physical activity than the general population
(p<0.01). PSQI is positively correlated with DLQI (R=0.413, p<0.001) and severity of stress
(R=0.394, p<0.01).

Conclusions:

1.

10.

It has been demonstrated that patients with psoriasis have significantly worse sleep
quality, more frequently take sleeping medicines and have more severe energy
impairment to perform daily activities.

Patients with psoriasis have significantly higher risk of OSAS, which increases with
duration of disease, age and BMI.

The severity of RLS is significantly higher in patients with psoriasis than in those without
skin diseases, which may indicate negative impact of psoriasis on the course of RLS.
PASI and DLQI should not serve as predictors of sleep disorders in psoriatic patients.
Total cholesterol, CRP and glucose concentrations may be potential, but not specific,
predictors of RLS in patients with psoriasis.

The choice of particular drug in the classical systemic therapy of psoriasis does not
appear to significantly influence sleep quality and severity of RLS symptoms.

It has been shown that patients with psoriasis have significantly worse acceptance of
physical appearance and satisfaction with their health and sex life, which significantly
increases stress and sleep disorders.

People with psoriasis take insufficient physical activity compared to those without skin
diseases, which increases the risk of cardiometabolic complications and OSAS.

There is a vicious circle between sleep and psychosocial disturbances and exacerbation of
psoriatic lesions: sleep disorders reduce quality of life and increase stress, which in turn
aggravates sleep disturbances.

Sleep disorders are key comorbidities of psoriasis, as they are both mediators and effects.
It is therefore advisable to include screening for sleep disorders in patients with psoriasis

in diagnostic and therapeutic recommendations and in clinical practice.
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10. Zgoda Komisji Bioetycznej

KOMISJA BIOETYCZNA
UNIWERSYTETU MEDYCZNEGO w BIALYMSTOKU
ul. Jana Kilinskiego |
15-089 Bialystok
tel. (085) 748 54 07, fax. (085) 748 55 08
prorektorkl@umb.edu.pl

Biatystok, 28-06-2018

Uchwata nr: R-1-002/315/2018

Komisja Bioetyczna Uniwersytetu Medycznego w Bialymstoku, po
zapoznaniu sie z projektem badania zgodnie z zasadami GCP/ Guidelines for
Good Clinical Practice /- wyraza zgode naprowadzenie tematu
badawczego: ,,Ocena zaburzen snu oraz zachowan dotyczacych aktywnosci
fizycznej, stresu, diety i jakosci zycia u pacjentow z tuszczyca” przez dr n.
med. Anne Baran wraz z zespotem badawczym z UMB.

Przewodniczaca Komisji Bioetycznej UMB

/ 7,
’ Y //(_ P
prof. dr hab. Otylia Kowal-Bielecka
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11. Dokumenty przedstawione osobom bioragcym udzial w badaniu

Informacja o badaniu dla pacjenta

Celem planowanych badan jest ocena wystepowania zaburzen snu oraz zachowan
dotyczacych wysitku fizycznego, stresu i jakos$ci zycia u chorych na tuszczyce oraz ustalenie
zalezno$ci pomiedzy aktywnoscig choroby, wyktadnikami stanu zapalnego, zaburzen
metabolicznych i funkcji watroby.

Luszczyca jest uwazana za schorzenie ogdlnoustrojowe powigzane z chorobami serca,
otytoscig czy cukrzyca, ale rowniez potencjalnie z zaburzeniami snu, wptywajac znamiennie
na codziennie funkcjonowanie pacjentéw, zarowno w sferze fizycznej, jak i1 psychiczne;.

W trakcie badania zostang Panu/Pani udost¢pnione do wypelnienia kwestionariusze
dotyczace roznych sfer zZycia, zostanie ocenione nasilenie choroby, a takze zostang
zaczerpniete informacje z dokumentacji medycznej 1 poddane analizie badania laboratoryjne,

ktore postuza do przeprowadzenia powyzszych badan.

Wzor Swiadomej zgody pacjenta na udzial w badaniu

Nazwisko 1 imi¢ 0S0by badane]: .........ccccevvviiiiiiiiiiiiiiic e ,wiek ..........

temat badan: Ocena zaburzen snu oraz zachowan dotyczacych aktywnosci fizycznej, stresu i

jakosci zycia u pacjentéw z tuszczyca.

Niniejszym oswiadczam, ze zostalem/am poinformowany/na o celu zamierzonych
badan 1 sposobie ich przeprowadzenia z zapewnieniem ochrony danych osobowych.
Rozumiem, na czym majg one polega¢ i do czego potrzebna jest moja zgoda. Zostalem/am
poinformowany/a, ze moge odméwi¢ zgody na udzial w badaniach lub cofngé jg w kazdej
chwili, takze podczas wykonywania badan. Wyrazam pelng i §wiadoma zgode na udzial w
badaniach, ktore opisano w otrzymanym przeze mnie formularzu.

Podpis kierownika tematu Podpis badanego lub jego opiekuna prawnego

Migjsce i data: ......ccooevveeiieriee e
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Kwestionariusz oceny stresu

Czy postrzega Pan/Pani swoje zycie jako stresujace?
wcale

troszeczke

umiarkowanie

dosy¢ znaczaco

bardzo

Czy doswiadczyt Pan/Pani nastepujacych zdarzen w ciggu ostatniego miesigca?
choroba, uraz, zmiana pracy, narodziny dziecka, malzenstwo, rozwodd, ekstremalny
trening fizyczny, wazny projekt w pracy;

jesli tak, prosze podkresli¢ wybrane
Czy zaobserwowat Pan/Pani nasilenie zmian tuszczycowych po jednym z powyzszych

stresujacych do§wiadczen?

Tak/Nie
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10.

11.

12.

13.

14.

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginalu: Psoriasis and cardiometabolic disorders.

Czasopismo: Przeglad Dermatologiczny

Szczegoty: 2020 : 107, 6, s. 508-520

Punktacja MNiSW: 20.000

DOI: 10.5114/dr.2020.103887

Autorzy: Nowowiejska Julia, Baran Anna, Krahel Julita Anna, Flisiak lwona.
Tytul oryginalu: Acrodermatitis continua Hallopeau.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2021 : 108, 1, s. 52-58

Punktacja MNiSW: 20.000

DOI: 10.5114/dr.2021.105894

Autorzy: Nowowiejska Julia, Krahel Julita Anna, Baran Anna, Flisiak lwona.

Tytul oryginatu: Lupus vulgaris of the auricle. = GruZlica toczniowa matzowiny uszne;.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2020 : 107, s. 78-83

Punktacja MNiSW: 20.000

DOI: 10.5114/dr.2020.93976

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginalu: Zaburzenia snu w tuszczycy.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2020 : 107, 3, s. 273-280

Punktacja MNiSW: 20.000

Inne bazy podajace opis: SCOPUS

DOI: 10.5114/dr.2020.97780

Autorzy: Nowowiejska Julia, Baran Anna, Krahel Julita Anna, Flisiak lwona.
Tytul oryginalu: Lupus tumidus = Posta¢ obrzekowa tocznia rumieniowatego.
Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2019 : 106, 6, s. 656-661

Punktacja MNiSW: 20.000

DOI: 10.5114/dr.2019.92738

Autorzy: Nowowiejska Julia, Patldyna Magdalena, Baran Anna, Flisiak lwona.
Tytul oryginalu: Ocena wiedzy studentow na temat czerniaka i nawykow zwigzanych z
ochrong przeciwstoneczng.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2019 : 106, s. 159-172

Punktacja MNiSW: 20.000

DOI: 10.5114/dr.2019.85574

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginalu: Ziarniniak grzybiasty folikulotropowy wspotistniejacy z guzem
neuroendokrynnym trzustki.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2018 : 105, 6, s. 746-752

Punktacja MNiSW: 12.000

DOI: 10.5114/dr.2018.80844

Autorzy: Paldyna Magdalena, Lewoc Marta, Dtuzniewska Paulina, Nowowiejska
Julia, Baran Anna, Flisiak lwona.

Tytul oryginalu: Zakazenia grzybicze skory u dorostych - retrospektywna analiza
epidemiologiczna i kliniczna.

Czasopismo: Dermatologia Estetyczna
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15.

16.

17.

18.

19.

20.

21.

22.

Szczegoty: 2018 : 20, 1, s. 11-21

Punktacja MNiSW: 4.000

Autorzy: Nowowiejska Julia, Swistak Magdalena, Baran Anna, Flisiak lwona.
Tytul oryginalu: Ziarniniak grzybiasty o dramatycznym przebiegu u pacjenta z piodermig
zgorzelinowa w wydziale - opis przypadku.

Czasopismo: Przeglad Dermatologiczny

Szczegoly: 2017 : 104, 5, s. 544-554

Punktacja MNiSW: 12.000

DOI: 10.5114/dr.2017.71219

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginatu: Odrebnosci obrazu klinicznego migczaka zakaznego u 0sob z obnizong
odpornoscia.

Czasopismo: Forum Dermatologicum

Szczegoly: 2020 : 6, 3, s. 73-76

Punktacja MNiSW: 5.000

DOI: 10.5603/FD.a2020.0012

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginalu: Nadmierne pocenie - jak pomoc pacjentowi?

Czasopismo: Medycyna po Dyplomie

Szczegoly: 2021 : 30, 5, s. 13-21

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Flisiak Iwona.

Tytul oryginalu: Atopowe zapalenie skory u niemowlat.

Tytul réwnolegly: Atopic dermatitis in infants.

Czasopismo: Postepy Neonatologii

Szczegoly: 2020, 2, s. 67-72

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Flisiak Iwona.

Tytul oryginalu: Dziatania niepozadane srodkow ochrony indywidualnej stosowanych w
zwigzku z pandemig COVID-19 na skore.

Czasopismo: Dermatologia po Dyplomie

Szczegoly: 2021, 2, s. 34-36

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginatlu: Zmiany skérne spowodowane imatynibem u pacjenta z przewlekla
biataczkg szpikowa.

Czasopismo: Dermatologia po Dyplomie

Szczegoty: 2020 : 6, 12

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Cwalina Izabela, Zajkowska Joanna, Lyson Tomasz.
Tytul oryginalu: Ptynotok nosowy - czynnik ryzyka bakteryjnego zapalenia opon
mozgowo-rdzeniowych.

Czasopismo: Neurologia po Dyplomie

Szczegoly: 2018 : 13, 2, s. 29-38

Punktacja MNiSW: 3.000

Autorzy: Paldyna Magdalena, Nowowiejska Julia, Baran Anna, Flisiak lwona.
Tytul oryginalu: Zakazenia grzybicze skory u dzieci - retrospektywna charakterystyka
kliniczna i epidemiologiczna.

Czasopismo: Dermatologia Dziecigca
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23.

24.

25.

26.

217.

28.

29.

30.

Szczegoty: 2017 : 14, 2, s. 76-83

Punktacja MNiSW: 1.000

Autorzy: Nowowiejska Julia, Brzozowska Ewelina, Lewoc Marta, Baran Anna, Flisiak
Iwona.

Tytul oryginatlu: Twardzina organiczona: analiza retrospektywna siedemdziesigciu
przypadkow.

Czasopismo: Dermatologia Estetyczna

Szczegoly: 2019 : 21, 1, s. 9-17

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Patdyna Magdalena, Baran Anna, Flisiak lwona.
Tytul oryginatu: Ziarniniak obraczkowaty - retrospektywna analiza pacjentow.
Czasopismo: Dermatologia po Dyplomie

Szczegoly: 2017 : 8, 6, s. 33-39

Punktacja MNiSW: 4.000

Autorzy: Swistak Magdalena, Nowowiejska Julia, Baran Anna, Flisiak Iwona.
Tytul oryginalu: Interdyscyplinarne aspekty zespotu Wernera - opis przypadku.
Czasopismo: Forum Dermatologicum

Szczegoly: 2017 : 3, 1, s. 12-15

Punktacja MNiSW: 1.000

Autorzy: Baran Anna, Swistak Magdalena, Nowowiejska Julia, Mysliwiec Hanna, Flisiak
Iwona.

Tytul oryginalu: Potpasiec - analiza retrospektywna 85 pacjentow.

Czasopismo: Dermatologia Estetyczna

Szczegoly: 2016 : 18, 6, s. 320-330

Punktacja MNiSW: 4.000

Autorzy: Stepaniuk Anna, Orlof Wiktor, Kossakowska Paulina, Nowowiejska Julia, Baran
Anna, Flisiak lwona.

Tytul oryginalu: Analiza retrospektywna 52 pacjentow ze skorng postacia tocznia
rumieniowatego.

Czasopismo: Dermatologia Estetyczna

Szczegoly: 2020 : 22, 2, s. 73-82

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Flisiak Iwona.

Tytul oryginalu: Zastosowanie miejscowych inhibitorow kalcyneuryny w leczeniu
atopowego zapalenia skory u dzieci.

Czasopismo: Forum Pediatrii Praktycznej

Szczegoly: 2021, 37, s. 31-37

Punktacja MNiSW: 5.000

Autorzy: Nowowiejska Julia, Baran Anna, Flisiak Iwona.

Tytul oryginalu: Ziarniniak grzybiasty — czy tylko choroba skory? Wskazowki dla lekarza
rodzinnego.

Czasopismo: Onkologia po Dyplomie

Szczegoly: 2021 ; 3, 4 pp

Punktacja MNiSW: 5.000

Aktualnie na etapie publikacji:

Stepaniuk Anna, Magdalena Krawiel, Kaminska Aleksandra, Nowowiejska Julia, Baran
Anna, Flisiak Iwona ,,Analiza retrospektywna pacjentdw z ré6znymi rodzajami tysienia”.
Medycyna po Dyplomie, MNiSW 5.
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31. Nowowiejska Julia, Baran Anna, Flisiak Iwona ,,Skuteczno$¢ i bezpieczenstwo stosowania
miejscowych inhibitorow kalcyneuryny”. Dermatologia po Dyplomie, MNiSW 5.

12.

10.

11.
12.

13.

2. Wykaz doniesien zjazdowych

LACZNIE - 48
CZYNNE - 19

2021 — Spring Symposium of European Adacademy of Dermatology and
Venereology; przypadek kliniczny

2020 — Nagroda Prezesa Polskiego Towarzystwa Dermatologicznego prof. Lidii
Rudnickiej na VI Konferencji Interdyscyplinarne Aspekty Chorob Skory i Bton
Sluzowych, Warszawa; praca oryginalna

2019 - Wyro6znienie na Forum Miodych Polskiego Towarzystwa
Dermatologicznego, £.6dz; praca oryginalna

2019 — II miejsce na V Konferencji Naukowej ,,Interdyscyplinarne Aspekty Chordob
Skéry i Blon Sluzowych”, Warszawa; przypadek kliniczny

2018 — I miejsce za prezentacje przypadku oraz dwukrotnie III miejsce za prace
oryginalne na 13" Bialystok International Congress for Young Scientists; przypadek
kliniczny i 2 prace oryginalne

2018 — II miejsce na IV Konferencji Naukowa ,,Interdyscyplinarne Aspekty Chorob
Skéry i Blon Sluzowych”, Warszawa; praca oryginalna i przypadek kliniczny

2018 — 14" WIMC Warsaw International Medical Congress; praca oryginalna

2017 — Nagroda Redaktora Naczelnego Przegladu Dermatologicznego za
najlepszy przypadek kliniczny na III Konferencji Naukowej ,,Interdyscyplinarne
Aspekty Chorob Skoéry i Bton Sluzowych”, Warszawa

2017 — 1I miejsce i wyréznienie na 12 Bialystok International Medical Congress for
Young Scientists; 2 przypadki kliniczne i 1 praca oryginalna

2017 — Forum Mtodych Polskiego Towarzystwa Dermatologicznego, 1.0dz; praca
oryginalna

2017 — 13" WIMC Warsaw International Medical Congress; praca oryginalna

2016 — Il miejsce na 11" Bialystok International Medical Congress for Young
Scientists; 2 przypadki kliniczne

2015 — Il miejsce na 10" Bialystok International Medical Congress for Young

Scientists; przypadek kliniczny
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BIERNE - 29

1.

10.
11.
12.

13.

14.

15.

16.

2021 — 11 miejsce na LXXV International Scientific and Practical Conference for
Students and Young Scientists Actual Problems of Modern Medicine and Pharmacy
2021. Biatoru$, Minsk; praca oryginalna

2020 - VI Ogolnopolska i Miedzynarodowa Konferencja Naukowa ,,Interdyscyplinarne
Aspekty Choréb Skéry i Blon Sluzowych”, Warszawa; praca oryginalna

2019 — 14" Bialystok International Medical Congress for Young Scientists; praca
oryginalna i 3 przypadki Kliniczne

2019 - 57" Polish and 15th International edition of Juvenes Pro Medicina, Lodz;
przypadek kliniczny i praca oryginalna

2019 - V Ogolnopolska Konferencja Naukowa ,,Interdyscyplinarne aspekty chorob skory
1 blon §luzowych”, Warszawa; praca oryginalna

2018 — Il miejsce na LXXII International Scientific and Practical Conference for Students
and Young Scientists Actual Problems of Modern Medicine and Pharmacy 2018.
Bialoru$, Minsk; praca oryginalna

2018 - 13" BIMC Bialystok International Medical Congress for Young Scientists; 2
przypadki kliniczne

2018 - 14" WIMC Warsaw International Medical Congress; przypadek kliniczny

2018 - IV Ogolnopolska Konferencja Naukowa ,Interdyscypilnarne Aspekty Chorob
Skory i Bton Sluzowych”, Warszawa; przypadek kliniczny i praca oryginalna

2018 - Juvenes Pro Medicina, £.odz; 3 prace oryginalne

2017 — Forum Mtodych PTD, £.6dz; praca oryginalna

2017- 121" BIMC Bialystok International Medical Congress for Young Scientists; 3 prace
oryginalne

2017 — III Ogodlnopolska i Migdzynarodowa Konferencja Naukowa ,,Interdyscyplinarne
Aspekty Choréb Skéry i Blon Sluzowych”, Warszawa; praca oryginalna i przypadek
Kliniczny

2017 - VII International Students' Conference of Young Medical Researchers, Wroctaw;
praca oryginalna

2016 - 11" BIMC Bialystok International Medical Congress for Young Scientists; 2
przypadki kliniczne i 1 praca oryginalna

2016 — 12" Warsaw International Medical Congress; przypadek kliniczny
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12.3. Wykaz innych aktywno$ci naukowych

od 2021 cztonek Junior Resident European Academy of Dermatology
and Venereology (EADV)

od 2021 cztonek International Dermoscopy Society (IDS)
od 2020 cztonek Polskiego Towarzystwa Dermatologicznego

2013 - 2018 cztonek, a nastgpnie przewodniczaca Studenckiego Kota Naukowego
przy Klinice Dermatologii i Wenerologii

2015-2018 cztonek Studenckiego Kota Naukowego przy Klinice Chorob Zakaznych
i Neuroinfekcji

2013 - 2015 przewodniczaca Studenckiego Kota Naukowego przy
Zaktadzie Anatomii Prawidtowej Cztowieka

1. 2021 - stypendium PTD na czynny udziat w Spring Symposium of European Adacademy
of Dermatology and Venereology

2. 2021 — Il miejsce na LXXV International Scientific and Practical Conference for
Students and Young Scientists Actual Problems of Modern Medicine and Pharmacy
2021. Bialorus, Minsk; praca oryginalna

3. 2020 - Nagroda Prezesa Polskiego Towarzystwa Dermatologicznego prof. Lidii
Rudnickiej na VI Konferencji Interdyscyplinarne Aspekty Chorob Skoéry i Bton
Sluzowych

4. 2019 - Il miejsce na V Konferencji Interdyscyplinarne Aspekty Chorob Skory i Bton
Sluzowych; prezentacja przypadku

5. 2018 - Otrzymanie Nagrody im. prof. Jakuba Chlebowskiego dla najlepszego
studenta Wydziatu Lekarskiego Otrzymanie Dyplomu Honorowego Rektora

6. 2018 - | miejsce oraz dwukrotnie 111 miejsce na 13" Bialystok International Congress for
Young Scientists; prezentacja przypadku i dwie prace oryginalne

7. 2018 - Il miejsce na IV Konferencji Interdyscyplinarne Aspekty Chorob Skory i Bton

Sluzowych; praca oryginalna
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10.

11.

12.

13.

14.

2018 - 1l miejsce na LXXII International Scientific and Practical Conference for Students
and Young Scientists Actual Problems of Modern Medicine and Pharmacy 2018.
Biatorus, Minsk; praca oryginalna

2017 - Nagroda Redaktora Naczelnego Przegladu Dermatologicznego za najlepszy
przypadek kliniczny ,,Ziarniniak grzybiasty o piorunujgcym przebiegu u pacjenta z
piodermig zgorzelinowa w wywiadzie”

2017 - II miejsce i wyréznienie na 12" Bialystok International Medical Congress for
Young Scientists; prace oryginalne

2016 - 111 migjsce na 11" Bialystok International Medical Congress for Young Scientists;
prezentacja przypadku

2015 - Il miejsce na 10" Bialystok International Medical Congress for Young Scientists;
prezentacja przypadku

2015 - I miejsce w Migdzynarodowym Konkursie Anatomicznym ,,Golden Lancet- Ztoty
Skalpel” za preparat pt. ,,Przywracanie czynno$ci migsni twarzy za pomocg przeszczepu
wolnego z mig¢énia smuklego uda”

2013 — IV miejsce w Ogdlnopolskim Konkursie Wiedzy Anatomicznej ,,Scapula Aurea-

Ztota Lopatka” w klasytikacji indywidualnej oraz I1I miejsce w klasyfikacji zespotowe;j
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13. Oswiadczenia wspolautorow rozprawy doktorskiej
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Informacja o charakterze udzialu wspélautorow w publikacjach wraz z szacunkowym
okresleniem procentowego wkladu

Julia  Nowowiejska, Anna  Baran, Marta  Lewoc, Paulina Grabowska, Tomasz
W. Kaminski, Iwona Flisiak: The assessment of risk and predictors of sleep disorders in
patients with psoriasis - a questionnaire-based cross-sectional analysis. Journal of Clinical
Medicine 2021, 10,16 pp, 664  DOI: 10.3390/jcm10040664  IF: 3,303
MNiSW:140

Imig i nazwisko wspoétautora Charakter udziatu Procentowy wktad

stworzenie koncepcji i
zaplanowanie badania,
wiaczenie pacjentow,
wykonywanie badan,
tworzenie bazy danych,
analiza otrzymanych
wynikow, wspottworzenie
manuskryptu

stworzenie koncepcji i
zaplanowanie badania,
analiza otrzymanych
wynikow, wspottworzenie
i ocena manuskryptu,
opieka merytoryczna

doktorant - lek. Julia Nowowiejska 60%

promotor - dr hab. Anna Baran 15%

analiza otrzymanych

dr n. farm. Tomasz W. Kaminski oo 10%
wynikow

lek. Marta Lewoc tworzenie bazy danych 5%

lek. Paulina Grabowska tworzenie bazy danych 5%

prof. dr hab. Iwona Flisiak GEEATRUSKITHU, 5%

opieka merytoryczna

Oswiadczam, ze wszyscy wspolautorzy wyrazili zgodg na wykorzystanie powyzszej
publikacji w pracy doktorskiej lek. Julii Nowowiejskiej.

Podpis
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Informacja o charakterze udziatu wspotautorow w publikacjach wraz z szacunkowym
okresleniem procentowego wkiadu

Julia Nowowiejska, Anna Baran, Iwona Flisiak: Mutual relationship between sleep
disorders, quality of life and psychosocial aspects in patients with psoriasis.
Frontiers in Psychiatry 2021, IF: 2,849, MNiSW:100

Imie i nazwisko wspotautora Charakter udziatu Proceniony
wklad

stworzenie koncepcji,

bbbt e TullaNowowios | PoSAMREANE  atRlizy 70%
pismiennictwa,
wspottworzenie manuskryptu
stworzenie koncepcji,

promotor - dr hab. Anna Baran WRpOIYIenIc s ine 20%
manuskryptu, opieka
merytoryczna

prof. dr hab. Iwona Flisiak ocena manuskryptu, opieka 10%
merytoryczna

O$wiadczam, ze wszyscy wspolautorzy wyrazili zgodg na wykorzystanie powyzszej
publikacji w pracy doktorskiej lek. Julii Nowowiejskiej.

Podpis

s o
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Biatystok, 8.06.2021r.
Dr hab. n. med. Anna Baran
Klinika Dermatologii i Wenerologii
Uniwersytet Medyczny w Biatymstoku
ul. Zurawia 14
15-540 Biatlystok

Os$wiadczenie wspolautora

Oswiadczam, iz méj udzial w przygotowaniu publikacji:

.The assessment of risk and predictors of sleep disorders in patients with psoriasis — a
questionnaire-based cross-sectional analysis.” autoréw: Julia Nowowiejska, Anna Baran,
Tomasz W. Kaminski, Marta Lewoc, Paulina Grabowska, Iwona Flisiak, opublikowanej w
Journal of Clinical Medicine 2021, 10, 664, DOI: 10.3390/jcm10040664,

wchodzacej w skiad rozprawy doktorskiej lek. Julii Nowowiejskiej ,,Ocena ryzyka i
identyfikacja czynnikow predykcyjnych ~zaburzen snu oraz analiza aspektow
psychospotecznych pacjentow chorych na luszezycg.”, wynoszacy 15%, polegat na
wspotuczestnictwie w koncepcji badania, analizie wynikow, przygotowaniu manuskryptu i

ocenie merytoryczne;j.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postepowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.
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Bialystok, 8.06.2021r.
Dr hab. n. med. Anna Baran
Klinika Dermatologii i Wenerologii
Uniwersytet Medyczny w Biatymstoku
ul. Zurawia 14
15-540 Biatystok

Os$wiadczenie wspolautora

Oswiadczam, iz moj udzial w przygotowaniu publikacji:

.Mutual relationship between sleep disorders, life quality and psychosocial aspects in patients
with psoriasis.” autoréw: Julia Nowowiejska, Anna Baran, Iwona Flisiak, opublikowanej w
Frontiers in Psychiatry 2021, DOI: 10.3389/fpsyt.2021.674460,

wchodzacej w sktad rozprawy doktorskiej lek. Julii Nowowiejskiej ..Ocena ryzyka i
identyfikacja czynnikow predykcyjnych ~zaburzen snu oraz analiza aspektow
psychospotecznych pacjentéw chorych na tuszezycg.”, wynoszacy 10%, polegal na

wspohuczestnictwie w koncepcji i ocenie merytorycznej.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postepowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.

71



Dr. n. farm. TOMASZ W. KAMINSKI Pittsburgh, 8.062021r.
Pittsburgh Heart, Lung and Blood

Vascular Medicine Institute

University of Pittsburgh

15260 Pittsburgh, PA, USA

Oswiadczenie wspdlautora

Oswiadczam, 1Z m6] udzal w przygotowaniu publikacp:

~The assessment of risk and predictors of sleep disorders in patients with psoriasis — a
questionnaire-based cross-sectional analysis ™ autorow: Juha Nowowiejska, Anna Baran,
Tomasz W_ Kammskil, Marta Lewoc, Paulina Grabowska, Iwona Fhsiak, opublikowane) w
Journal of Clinical Medicine 2021, 10, 664. DOIL: 10.3390/jcm10040664,

wchodzace) w sklad rozprawy doktorskie) lek. Juln Nowowieyskie; ,,Ocena ryzyka 1
identyfikacja czynnikow predykcyjnych zaburzen snu oraz analiza aspektow
psychospolecznych pacjentéw chorych na luszezycg™, wynoszacy 10%, polegal na
wspoluczestnictwie w analizie otrzymanych wymkow.

Jednoczesnie wyrazam zgodg na wykorzystame przez lek. Julie Nowowiejskg publikacp w
postgpowanmu o nadamie stopmia doktora w dzedzime nauk medycznych 1 nauk o zdrowiu w
dyscyphme nauki medyczne.
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Bialystok, 8.06.2021r.
Lek. Marta Lewoc
[ Klinika Chirurgii Ogolnej
i Endokrynologicznej
Uniwersytecki Szpital Kliniczny
ul. Sktodowskiej 24a
15-276 Bialystok

Oswiadczenie wspolautora

Oswiadczam, iz moj udzial w przygotowaniu publikacji:

.The assessment of risk and predictors of sleep disorders in patients with psoriasis — a
questionnaire-based cross-sectional analysis.” autoréw: Julia Nowowiejska, Anna Baran,
Tomasz W. Kaminski, Marta Lewoc, Paulina Grabowska, Iwona Flisiak, opublikowanej w

Journal of Clinical Medicine 2021, 10, 664, DOI: 10.3390/jcm10040664.

wchodzacej w sklad rozprawy doktorskiej lek. Julii Nowowiejskiej ..Ocena ryzyka i
identyfikacja  czynnikow  predykcyjnych  zaburzen snu oraz analiza  aspektow
psychospolecznych pacjentow chorych na luszczycg.”, wynoszacy 5%, polegal na

wspoéluczestnictwie w zbieraniu danych.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postepowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.
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Biatystok, 8.06.2021r.
Lek. Paulina Grabowska
Klinika Endokrynologii. Diabetologii
1 Chor6b Wewnetrznych
Uniwersytecki Szpital Kliniczny
ul. Sktodowskiej 24a
15-276 Bialtystok

Oswiadczenie wspoélautora

Os$wiadczenie wspolautora

Oswiadczam, iz mdj udzial w przygotowaniu publikacji:

»The assessment of risk and predictors of sleep disorders in patients with psoriasis — a
questionnaire-based cross-sectional analysis.” autorow: Julia Nowowiejska, Anna Baran,
Tomasz W. Kaminski, Marta Lewoc, Paulina Grabowska, Iwona Flisiak, opublikowanej w
Journal of Clinical Medicine 2021, 10, 664, DOI: 10.3390/jcm10040664,

wchodzacej w sklad rozprawy doktorskiej lek. Julii Nowowiejskiej ,,Ocena ryzyka i
identyfikacja  czynnikow  predykcyjnych  zaburzen snu oraz analiza aspektow
psychospolecznych pacjentow chorych na ltuszezyce.”, wynoszacy 5%, polegal na

wspoluczestnictwie w zbieraniu danych.

Jednoczesnie wyrazam zgod¢ na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postgpowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.
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Biatystok, 8.06.2021r.
Prof. dr hab. n. med. Iwona Flisiak
Klinika Dermatologii i Wenerologii
Uniwersytet Medyczny w Bialymstoku
ul. Zurawia 14
15-540 Biatystok

Os$wiadczenie wspélautora

Os$wiadczam, iz moj udzial w przygotowaniu publikacji:

The assessment of risk and predictors of sleep disorders in patients with psoriasis — a
questionnaire-based cross-sectional analysis.” autoréw: Julia Nowowiejska, Anna Baran,
Tomasz W. Kaminski, Marta Lewoc, Paulina Grabowska, Iwona Flisiak, opublikowanej w
Journal of Clinical Medicine 2021, 10, 664, DOI: 10.3390/jcm10040664,

wchodzacej w sklad rozprawy doktorskiej lek. Julii Nowowiejskiej ,.Ocena ryzyka i
identyfikacja czynnikoéw  predykcyjnych — zaburzen snu  oraz analiza  aspektow
psychospolecznych pacjentéw chorych na tuszezyce.”, wynoszacy 5%, polegal na ocenie

merytorycznej.

Jednoczesnie wyrazam zgode na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postepowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.
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Biatystok, 8.06.2021r.
Prof. dr hab. n. med. Iwona Flisiak
Klinika Dermatologii i Wenerologii
Uniwersytet Medyczny w Biatymstoku
ul. Zurawia 14
15-540 Bialystok

Os$wiadczenie wspolautora

Os$wiadczam, iz m6j udzial w przygotowaniu publikacji:

.Mutual relationship between sleep disorders, life quality and psychosocial aspects in patients
with psoriasis.” autoréw: Julia Nowowiejska, Anna Baran, Iwona Flisiak, opublikowanej w

Frontiers in Psychiatry 2021, DOI: 10.3389/fpsyt.2021.674460,

wchodzacej w sktad rozprawy doktorskiej lek. Julii Nowowiejskiej ,,Ocena ryzyka i
identyfikacja czynnikow predykcyjnych zaburzen snu oraz analiza  aspektow
psychospotecznych pacjentéw chorych na tuszezycg.”, wynoszacy 10%, polegal na ocenie

merytorycznej.

Jednoczesénie wyrazam zgode na wykorzystanie przez lek. Juli¢ Nowowiejska publikacji w
postepowaniu o nadanie stopnia doktora w dziedzinie nauk medycznych i nauk o zdrowiu w
dyscyplinie nauki medyczne.
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