UNIWERSYTET MEDYCZNY

IM. PIASTOW SLASKICH WE WROCLAWIU

ROZPRAWA DOKTORSKA

Lek. Mateusz Babicki

Ocena zaburzen rytmow okoltodobowych wsrod studentow
w wybranych krajach swiata, okreslenie wzorca stosowania

substancji psychoaktywnych i jego wplywu na jakos¢ snu.

Katedra i Zaktad Medycyny Rodzinnej

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctawiu

Promotor: dr hab. n. med. Agnieszka Mastalerz-Migas prof. UMW

Promotor pomocniczy: dr hab. n. med. Patryk Piotrowski

Wroctaw, 2023



Wyrazy wdziecznosci chciatbym skierowac w kierunku promotora Pani Profesor
Agnieszki Mastalerz-Migas za nieocenione wsparcie, cierpliwos¢, cenne rady
oraz zaszczepienie pasji do nauki, a takze praktyki zawodowej. Ponadto za zaufanie

oraz stalg motywacje do dalszego dziatania i rozwoju.

Dzigkuje rowniez dr hab. n. med. Patrykowi Piotrowskiemu za wsparcie

merytoryczne oraz organizacyjne w powstaniu powyzszej rozprawy.

Wyrazy podzigkowania chciatbym rowniez skierowaé w kierunku mamy,

przyjaciot, rodziny oraz wspotpracownikow za wsparcie oraz Zyczliwosc.

W szczegolnosci chciatbym podziekowaé mojej Zonie llonie za cierpliwosc,
wiare, motywacje do dalszego dziatania i rozwoju oraz wsparcie w chwilach zwqtpienia,

I zmeczenia.



Spis tresci

1. Wykaz publikacji stanowiacych rozprawe doktorska..............cccccoeviiiiniiinieiniie e, 4
2. WyKaz stosowanych SKIOtOW .............cooviiiiiiiiiiiiiiie et 5
3. Streszczenie W jezyKu POISKIM ...........cooiiiiiiiiiiiiiii e 6
4. Streszczenie W jezyKu an@ielSKim ............c.cccooiiiiiiiiiiiiii e 8
ST L 1)« TP PPV PO PR PPPIOVRPPPRO 10
5.1 BibDlIOGrafia .....cccueeiiiiiiiie e 16
6. ZaloZenia i Cele Pracy ........cccooiiiiiiiiiiiiiiii et s 22
7. Material i MetOdY PIracCy........coooiuiiiiiiiiiiiiiiiieeee e e e e s s e e e e e e e araae s 23
5 Y. =1 (oo (o] [T | - USRS 23
7.2, KWESHIONANIUSZ ... e 23
7.2.1. Dane socjodemograficzne oraz ocena wzorca stosowanych uzywek...................... 24
7.2.2. Narzedzia PSYChOMELIYCZINE .........ccooivviiiiiiiiiiiiiiiiiiiieeee e rirree e e e e 24
7.2.2.1. Atenska Skala BezsennoSci (AIS)..............ooooei 24
7.2.2.2. Skala Senno$ci Epworth (ESS) ...ttt 25
7.2.2.3. Manchesterska Krétka Ocena Jako$ci Zycia (MANSA).........cccoovevevvvrveerenne. 25

7.3, ANAlIZA STALYSTYCZNA ...ccvveeeiiieciee ettt ettt e e e st e e sebe e e ta e e sre e e snbeeesaraean 26

A T =1 o] [Tl |- T PRSP 29

S T VA A o 11 PSSR 30
0. WWIHOSKI .ttt bbbttt 35
10. CyKkl publikacji stanowigcych rozprawe doKtorska. .............cccccovevieiiiiiiineiiciien e, 36
1. Assessment of sleep disorders and use of psychoactive drugs among Polish students. .....36

2. Assessment of insomnia symptoms, quality of life, daytime sleepiness, and psychoactive
substance use among Polish students: a cross-sectional online survey for years 2016-2021

before and dUuring COVID-19.........oooiiiiiie et ettt e et e sre e e snreeennes 54
3. Use of alcohol, cannabinoids, psychostimulants, and sedatives before and during the
COVID-19 pandemic among students in 40 european COUNTIFIES. ........cccveevveeerveescreeescieeenreens 70
4. Insomnia, daytime sleepiness, and quality of life among 20,139 college students in 60
countries around the world - @ 2016-2021 STUAY. .....cccveeeiieeiiieeeiiee e e 79
11, ZEQCZIIKI ...ttt e st e e s e e e ee s 93
11.1. Zgoda komisji bioetycznej na realizacje projektu ............ccooceevieviiiiieninnienneeneenn 93
11.2. Formularz wykorzystany W badaniU............cccceoeviieiiiee e e 95
10.3. Oswiadcezenia WSPOIAULOTOW............coooviiiiiiiiiiii e 96
11. Nota biografiCZNa aULOIA..........ccveiiiiiei e e s et e 103
12. Wykaz dotychczasowych osiagnieé autora...............cccoooeiiiiiiiiiiiiiii e 104



1. Wykaz publikacji stanowiacych rozprawe doktorska

1. Piotrowski, P.; Babicki, M.; Maslanka, P.; Kotowicz, K.; Marciniak, D.;
Rymaszewska, J. Assessment of Sleep Disorders and Use of Psychoactive Drugs
among Polish Students. Psychiatr. Pol. 2020, 54, 1007-1024.

IF=1.657; Pkt. MNiSW/KBN: 100.00

2. Babicki, M.; Piotrowski, P.; Mastalerz-Migas, A. Assessment of Insomnia
Symptoms, Quality of Life, Daytime Sleepiness, and Psychoactive Substance Use
among Polish Students: A Cross-Sectional Online Survey for Years 2016-2021 before
and during COVID-19 Pandemic. J. Clin. Med. 2022, 11, 2106,
doi:10.3390/jcm11082106.

IF=4.964; Pkt. MNiSW/KBN: 140.00

3. Babicki, M. Use of Alcohol, Cannabinoids, Psychostimulants, and Sedatives before
and during the COVID-19 Pandemic among Students in 40 European Countries. Int.
J. Environ. Res. Public Health 2022, 19, doi:10.3390/ijerph192214879.
IF=4.614; Pkt. MNiSW/KBN: 140.00

4. Babicki, M.; Piotrowski, P.; Mastalerz-Migas, A. Insomnia, Daytime Sleepiness, and
Quality of Life among 20,139 College Students in 60 Countries around the World -

A 2016-2021 Study. J. Clin. Med. 2023, 12, 692, doi:10.3390/jcm12020692.

IF=4.964; Pkt. MNiSW/KBN: 140.00

Sumaryczna warto$¢ punktowa IF = 16.199; Pkt. MNiSW/KBN: 520.00

Oswiadczenia wspotautorow okres$lajacy ich wklad w powstanie poszczegélnych prac stanowi

zalacznik 3 niniejszej rozprawy doktorskiej.



2. Wykaz stosowanych skrotow

AIS — (Athens Insomnia Scale) Atenska Skala BezsennoSci

CAWI — Computer-Assisted Web Interview

DSPS — (Delayed Sleep-Phase Syndrome) — Zespot fazy opdznionego snu

ESS — (Eppworth Sleepines Scale) Skala Senno$ci Epworth

GDP per capita — (Gross domestic product per capita) — Produkt krajowy brutto na mieszkanca
HDI — (Human Development Index) - Wskaznik rozwoju spotecznego

LQLP — Lancashire Quality of Life Profile

OUN — Os$rodkowy uktad nerwowy

THC — Tetrahydrokannabinol

MANSA — Manchesterska Krotka Ocena Jakosci Zycia

UNDP — (United Nations Development Programme) - Program Narodow Zjednoczonych

do spraw Rozwoju

WHO — (World Health Organization) — Swiatowa Organizacja Zdrowia



3. Streszczenie w jezyku polskim

Wstep i cele: Zaburzenia snu s3 zréznicowanym problemem zdrowotnym, ktéry coraz
czesciej dotyka osoby mtode, zwtaszcza studentow. Najczgstsze trudnosci ze snem, w tej grupie
wiekowej, obejmuja dyssomnie, parasomnie, bezsennos¢ czy tez nadmierng sennos¢. Wynikad
to moze z gwaltownych zmian zyciowych zwigzanych ze studiami oraz mozliwosci
funkcjonowania w ramach zespotu opdznionej fazy snu. Co wigcej, grupa ta wykazuje
predyspozycje do naduzywania uzywek takich jak papierosy, alkohol, kannabinoidy czy tez
psychostymulanty oraz leki nasenne, ktore rowniez wywieraja wptyw na architekturg snu.
Wiadomo réwniez, ze zdrowy sen jest istotnym czynnikiem wptywajagcym na dobrostan
zdrowotny oraz jakos¢ zycia. Epidemiologia zaburzen snu jest bardzo zr6znicowana i trudna
do jednoznacznego okreslenia. Trudno$¢ ta wynika z wielu przyczyn m.in. rdznic
w metodologii przeprowadzanych badan, zastosowanych kryteriéw diagnostycznych, badanej
populacji oraz braku synchronicznych badan na duzych grupach spolecznych. W zwigzku
z powyzszym, celem niniejszego badania jest ocena rozpowszechnienia zaburzen snu
tj. bezsennosci oraz sennosci w ciggu dnia, a takze ocena jako$ci zycia wsrod studentow
poszczegblnych krajow $wiata. Kolejnym celem jest analiza wzorca stosowania substancji
psychoaktywnych oraz zaleznosci pomig¢dzy snem, jako$cig zycia a uzywkami, a takze ocena
wplywu pandemii COVID-19 na wzorce snu, ocen¢ jako$ci zycia oraz stosowanie uzywek
przez studentow, z analiza porownawcza pomiedzy krajami o réznym stopniu rozwoju

1 zZamoznoscl.

Metodologia: Niniejsze badanie zostalo przeprowadzone w oparciu o autorski
kwestionariusz, stworzony na potrzeby tego projektu, ktory dystrybuowany byl w sieci
internetowej, w okresie od 31 stycznia 2016 do 30 kwietnia 2021 roku. Prosba o wypehienie
kwestionariusza zostata skierowana do studentéw z calego $wiata, a informacje o ankiecie
rozpowszechniano jedynie w mediach spotecznosciowych, w zamknietych grupach
zrzeszajacych studentoéw. Ankieta obejmowata pytania oceniajace status socjoekonomiczny,
w tym wiek, pte¢, miejsce zamieszkania, profil uczelni oraz rok studiow. Ponadto zapytano
o stosowanie okreslonych uzywek: alkoholu, kannabinoidéw, psychostymulantéw oraz lekow
nasennych. Ostatni etap ankiety obejmowat trzy narzedzia psychometryczne Atenska Skale
Bezsennosci (AIS), Skale Sennosci Epworth (ESS) oraz Manchesterska Krotka Oceng Jakosci
Zycia (MANSA). Kwestionariusz dostepny byt w dwéch wersjach jezykowych — polskim oraz

angielskim.



Wyniki: W wieloetapowym badaniu wzigto udziat 20 432 studentéw z 60 krajow Swiata,
z czego 20 139 wyrazitlo zgode na udzial w badaniu. Zdecydowana wickszos¢ badanych
stanowity kobiety (78.2%) oraz studenci kierunkéw niemedycznych (77.6%).
Rozpowszechnienie bezsenno$ci w analizowanej grupie studentow wyniosto 57.6%,
a nadmiernej sennosci w ciggu dnia 27%. Wykazano, ze istnieje korelacja pomiedzy
bezsenno$cia, a nadmierng sennoscig w ciggu dnia (r= 0.153; p<0.001). Wsréd wybranych
uzywek, studenci najczesciej siggali po alkohol (82.0%) oraz leki nasenne/uspokajajgce
(22.6%). Stosowanie psychostymulantow, lekoéw nasennych, kannabinoidow istotnie wptywato
zarOwno na sen studentow, jak 1 ich ocene jakosci zycia. Zaobserwowano réwniez Scisly
korelacje pomigdzy bezsennoscig, nadmierng sennoscig, a oceng jakosci zycia (rAIS = —0.355;
p < 0.001; rESS = —0.155; p < 0.001). Trwajaca pandemia COVID-19 zwigkszyla ryzyko

rozwoju bezsennosci.

Whioski: Bezsenno$¢ oraz nadmierna senno$¢ w ciggu dnia sg powszechnymi
schorzeniami wystepujacymi wsrod studentow 1 pozostajg $cisle ze soba powigzane.
Stosowanie uzywek jest czestym zjawiskiem wsrod studentow, przy czym rodzaj preferowane;j
uzywki uzalezniony jest od uwarunkowan geograficznych oraz kulturowych. Wykazano,
ze istnieje zalezno$¢ pomigdzy snem, a stosowanymi uzywkami, przy czym zwigzek ten moze
mie¢ charakter dwukierunkowy. Zarowno zaburzenia snu, jak i stosowanie uzywek wptywaja
na ocen¢ jakosci zycia przez studentéw. Pandemia COVID-19 przyczynita si¢ do zmiany
we wzorcach snu oraz stosowanych uzywek wsrod studentéw. Z uwagi na czgstose
wystepowania zaburzen snu oraz ich wptyw na zdrowie, zasadnym wydaje si¢ prowadzenie
dalszych badan w tym kierunku, w szczegolnosci uwzgledniajacych negatywne konsekwencje

zdrowotne.



4. Streszczenie w jezyku angielskim

Introduction and objectives: Sleep disorders are a diverse health problem that increasingly
affects young individuals, students especially. The most common sleep problems in this age
group include dysomnia, parasomnia, insomnia, or excessive sleepiness. They can result from
rapid life changes associated with studies and the possibility of functioning within a delayed
sleep phase syndrome. Moreover, this group shows a predisposition to the stimulants use
disorder, including cigarettes, alcohol, cannabinoids or psychostimulants and sleep medication,
which also affect the sleep architecture. It is also known that healthy sleep guarantees well-
being and influences the quality of life assessment. The epidemiology of sleep disorders varies
significantly and is difficult to define clearly. This is challenging due to numerous reasons,
including differences in the methodology of the conducted studies, the diagnostic criteria used,
the population studied, and the lack of synchronous studies on large population groups.
Therefore, the aim of this study is to assess the prevalence of sleep disorders, i.e. insomnia
and daytime sleepiness, and to assess quality of life among students originating from different
countries. A further aim is to determine the pattern of psychoactive substances used,
and to analyze the relationships between sleep, quality of life, and stimulants. And finally,
the impact of the COVID-19 pandemic on sleep patterns, quality of life assessment,
and stimulant use among students as well as, comparison between countries with different levels

of development and wealth will be evaluated.

Methodology: The present study was based on an author’s questionnaire created for this
project, which was distributed online between 31 January 2016 and 30 April 2021. The survey
was targeted at international students, and information about the survey was distributed
to students’ associations groups only. The survey included questions assessing socioeconomic
status, including age, gender, place of residence, university profile, and year of study.
In addition, the use of specific stimulants was evaluated: alcohol, cannabinoids,
psychostimulants, and sleep medication. The final stage of the questionnaire included three
psychometric tools: the Athens Insomnia Scale (AlS), the Epworth Sleepiness Scale (ESS),
and the Manchester Brief Assessment of Quality of Life (MANSA). The questionnaire was

available in two language versions, Polish and English.

Results: A total of 20,432 students from 60 countries participated in the multi-stage study,
with 20,139 consenting. The majority of participants were women (78.2%) and non-medical
students (77.6%). The prevalence of insomnia among the students was 57.6%, while

the prevalence of excessive daytime sleepiness was 27.0%. It was found that there was
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a correlation between insomnia and excessive sleepiness (r= 0.153; p<0.001). Among the
selected stimulants, alcohol was the most commonly used (82.0%), followed
by sleeping/sedative drugs (22.6%). The use of psychostimulants, sleeping medications,
and cannabinoids significantly affected students' sleep and quality of life scores. There was also
a close correlation observed between insomnia, excessive sleepiness, and quality of life scores
(rAlS = -0.355; p < 0.001; rESS = -0.155; p < 0.001). The ongoing COVID-19 pandemic

increased the risk of developing insomnia.

Conclusions: Insomnia and excessive daytime sleepiness are closely related, common
conditions among students. Substance use disorder is also common among students, with
the type of stimulant prevalent varying in regard to geographical and cultural backgrounds.
There is a bidirectional relationship between sleep disturbance and stimulant use, which affects
students' quality of life assessment. The COVID-19 pandemic contributed to changes in sleep
patterns and stimulant use among students. Given the impact of sleep disorders on health,
it seems reasonable to carry out further observations in this area, in particular taking into

account the negative health consequences and educational attainment.



5. Wstep

Zaburzenia snu sg zréznicowanym problemem zdrowotnym, ktory dotyka milionéw ludzi
na calym $wiecie. Co wiecej, kazdego roku obserwuje si¢ wzrost odsetka osob cierpigcych
z tego powodu. W przesziosci problemy ze snem dotyczyly gléwnie oséb starszych,
ale na przestrzeni ostatnich lat staly si¢ one réwniez jednym z wiodacych probleméw
zdrowotnych wérod osob mtodych, zwlaszcza studentow [1,2]. Przyczyn tego zjawiska moze
by¢ wiele. Po pierwsze, okres studiow czesto wigze si¢ ze znacznymi zmianami Zyciowymi
M.in. zmiang miejsca zamieszkania, wiekszg samodzielno$cig, zmiang grupy réwiesnicze;j,
czy pojawieniem si¢ nowych obowigzkow [3,4]. Z drugiej strony mlodzi dorosli moga
funkcjonowac w zespole opdznionej fazy snu (DSPD). Stan ten charakteryzuje si¢ opéznieniem
gléwnego epizodu snu. W wyniku czego osoba pozostaje aktywna do pdznych godzin nocnych,
$pi do godzin popoludniowych, co w rezultacie nie wptywa na sumaryczny czas snu [5].
Jednakze dla studentow taki model czesto jest niemozliwy do zrealizowania z uwagi
na konieczno$¢ wypetniania swoich obowiazkoéw. Przeklada si¢ to na skrdocenie czasu snu
1 rozwd] nadmiernej sennosci w ciggu dnia. Nie bez znaczenia pozostaje rowniez styl zycia.
W dotychczasowych obserwacjach wykazano, ze studenci zdecydowanie rzadziej przestrzegaja
podstawowych zasad higieny snu, czgsto siggaja po uzywki, takie jak alkohol,
psychostymulanty, dopalacze, co niewatpliwie przyczynia si¢ do obnizenia jakosci snu [6,7].
Ponadto nalezy rowniez zwr6ci¢ uwage na znaczacy wpltyw pandemii COVID-19
na rozpowszechnienie zaburzen snu. W badaniu subiektywnego wptywu pandemii na sen,
az 94.9% studentow stwierdzito, ze pandemia wplynela na ich sen, a 74% deklarowato jego
pogorszenie [8]. Dodatkowo z dotychczasowych badan wiemy, ze w okresie lockdownu,
nauczania zdalnego 1 znacznie ograniczonych spotkan towarzyskich, wzorce snu studentow
ulegly zmianie. W zdecydowanej wigkszosci studenci ktadli si¢ p6zno spac, spali do péznych
godzin popotudniowych oraz zwigkszyta si¢ liczba drzemek w ciggu dnia [9]. Wszystko
to doprowadzilo do zmian rytmow okotodobowych, pogorszenia jakosci snu, pomimo
zwigkszenia czasu jego trwania. Potencjalnym czynnikiem sprawczym moze by¢ rowniez
znaczne zwigkszenie rozpowszechnienia lgku oraz depresji, ktore moga pozosta¢ w $cistej

zaleznosci z zaburzeniami snu [10].

Epidemiologia zaburzef snu jest bardzo zréznicowana i trudna do jednoznacznego
okreslenia. Trudno$¢ ta wynika z wielu przyczyn, m.in. réznic w metodologii
przeprowadzanych badan, zastosowanych kryteriéw diagnostycznych oraz badanej populaciji.

W wigkszosci do oceny rozpowszechnienia zaburzen snu wykorzystuje si¢ zwalidowane
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kwestionariusze samooceny, ktérych wyniki byly wielokrotnie porownywane z wynikami
metod instrumentalnych (np. polisomnografii) 1 wykazywaly satysfakcjonujaca
powtarzalno$cig wynikoéw [11]. Zdecydowana wigkszo$¢ pismiennictwa opiera si¢ na ocenie
rozpowszechnienia zaburzen snu w okreslonym miejscu 1 czasie, co moze miec
znaczace przetozenie na koncowe wyniki, co zostato juz wczesniej zaobserwowane przez
Ohayona [12]. W zwiazku z powyzszym kluczowe znacznie w lepszym poznaniu zaburzen snu
ma przeprowadzenie dlugofalowych badan, ktoére pozwola na zrozumienie tego zjawiska

oraz analizy czynnikow ryzyka.

Do najczeScie] wystepujacych zaburzen snu zaliczamy dyssomnie, bezsenno$¢, parasomnie,
halucynacje przysenne oraz nadmierng senno$¢ w ciggu dnia [13]. Osoby cierpigce
na zaburzenia snu mozna podzieli¢ na trzy grupy z uwagi na dominujacy problem. Pierwsza
grupa obejmuje ludzi, ktérzy maja trudnos¢ z zasnigciem. Druga to osoby, ktére majg zaburzone
zachowania w trakcie snu oraz trudno$¢ w jego utrzymaniu, trzecig grupg stanowig osoby,

ktore wykazuja nadmierng sennos¢ w ciggu dnia.

Zanajczestszy problem ze snem uznaje si¢ bezsenno$¢, ktora definiowana jest jako trudnosé
w zasnieciu lub prawidlowym utrzymaniu snu [14]. Wedlug szacunkéw, rozpowszechnienie
tego zjawiska moze wynosi¢ nawet 30-40% populacji osob dorostych, przy czym 20%
doswiadcza przejsciowych trudnosci ze snem [15]. W badaniach przeprowadzonych przed
wybuchem pandemii COVID-19 rozpowszechnienie bezsennos$ci w grupie studentow wynosito
od 7.7% do nawet 82.5% 1 przewyzszalo srednie wartosci dla populacji ogodlnej [16,17].
W przegladzie przeprowadzonym przez A. Chowdhury 1 wsp. na podstawie 7 badan wsrod
studentow Azji poludniowo-wschodniej oszacowano rozpowszechnienie bezsennosci
na poziomie 52.1% [16]. W analogicznym okresie rozpowszechnienie bezsenno$ci wsrod
studentow w Europie tj. Norwegii, Polsce oraz Niemczech wynositlo odpowiednio 30.5%,
19.7% oraz 7.7% [18-20]. W badaniach przeprowadzonych w trakcie pandemii COVID-19
zglaszalno$¢ problemow ze snem byla wysoka [21]. W badaniu przeprowadzonym na 1649
polskich studentach w okresie lockdownu bezsenno$¢ wystgpowata u 42.03% uczestnikow
[22]. W metaanalizie przeprowadzonej na 493 475 uczestnikach z 49 krajow bezsenno$é
wystepowata u 36.73% studentow [32.32; 41.38%] [23].

Obok bezsennosci, nadmierna senno$¢ w ciggu dnia stanowi jeden z najczgstszych
probleméw zwiazanych ze snem i czuwaniem wsrdd studentdw. Jej rozpowszechnienie nie jest
tak czeste jak bezsenno$¢, jednak szacuje sig¢, ze okolo 10-15% populacji dorostych moze
cierpie¢ z tego powodu. W badaniach z wykorzystaniem Skali Sennosci Epworth (ESS)
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nadmierng senno$¢ stwierdzono u 12.2% mieszkancéw Niemiec oraz 10.2% mieszkancow
Korei Potudniowej [24,25]. Natomiast w badaniach przeprowadzonych wéréd marokanskich
studentow rozpowszechnienie nadmiernej senno$ci wynosito 8.9%. Dane ptynace z obserwacji
w Arabii Saudyjskiej (36.6%) czy tez Malezji (35.5%) wskazujg na znaczne rozpowszechnienie

zjawiska [9,26]. Co wigcej, bezsennos¢ 1 senno$¢ w ciggu dnia pozostaja w Scistej zaleznosci.

Rola prawidtowego snu jest kluczowa w zachowaniu dobrostanu zdrowotnego [27].
W dotychczasowych badaniach wykazano, ze osoby cierpigce na zaburzenia snu zdecydowanie
czesciej chorujg na schorzenia przewlekle, takie jak nadcisnienie t¢tnicze, cukrzyca czy otytosc.
Ponadto zaburzenia snu zwigkszaja ryzyko zgonu w ich przebiegu [28]. Zdrowy sen jest
réwniez niezbedny do utrzymania prawidlowej kondycji psychicznej. Z jednej strony
wystepowanie zaburzen snu moze przyczynia¢ si¢ do rozwoju lgku, depresji, zaburzen
osobowosci, predysponowa¢ do zachowan ryzykownych oraz pogarsza¢ relacje spoteczne,
z drugiej strony zaburzenia snu czesto bywaja manifestacjg kliniczng rozwijajacej si¢ choroby
psychicznej lub jej zaostrzenia [8]. Ponadto wykazano, ze zaburzenia snu wywierajg wpltyw
na codzienne funkcjonowanie. Osoby z zaburzeniami snu uzyskujg gorsze wyniki w pracy oraz

w szkole, majg trudnosci z pamigcig i koncentracijg [29-31].

Na kondycje zdrowotng ludzi znaczacy wpltyw maja uzywki, ktore zwilaszcza przez
studentow, bywaja naduzywane. Wykazano réwniez, ze majg one znaczny wplyw na sen. Jedna
z najczescie] stosowanych przez studentow uzywek jest alkohol, ktérego spozycie jest rézne
w zaleznos$ci od wieku, pici, oraz kultury. W badaniu przeprowadzonym wsrod 5390 studentow
z 8 krajow europejskich (Francja, Niemcy, Wtochy, Hiszpania, Szwajcaria, Wielka Brytania,
Irlandia 1 Polska) wykazano spozycie alkoholu na poziomie 81.7% w ciagu ostatnich
12 miesigcy, a 65.7% w ostatnim miesigcu przed badaniem [32]. W badaniu L. Ranker
i S.Lipson, przeprowadzonym w ramach narodowego programu Healthy Minds Study,
w ktorym wzielo udziat 186 719 studentow z 120 amerykanskich uczelni w 2019 roku
wykazano, ze 60.1% studentow spozywato alkohol w ciagu ostatniego miesigca, a 13.9%

studentéw zglaszalo ciagle spozywanie alkoholu w ciggu ostatniego roku [33].

Niewatpliwie pandemia COVID-19 wptyn¢ta na wzorzec spozywania alkoholu, ale dane
z pisSmiennictwa nie s3 jednoznaczne w ocenie kierunku zmian. W czgséci badan wykazano
spadek odsetka osob spozywajacych alkohol. Dla przyktadu, w badaniu Steffen et al. 44%
niemieckich studentoéw zglosilo zmniejszenie spozycia alkoholu w okresie pandemii [34].
Podobnych obserwacji dokonatl zespdét Mangot-Sala i wsp. wérdéd Holendrow [35]. Przyczyn
tego zjawiska upatruje si¢ w ogolnokrajowych restrykcjach prowadzacych do zamknigcia
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baréw, lokali, restauracji, uczelni wyzszych co znaczaco ograniczyly spotkania towarzyskie.
Zaobserwowano natomiast tendencj¢ do zmian nawykow picia, osoby doroste spozywaty

mniejsze ilosci alkoholu, ale cze$ciej, np. z rodzing.

Inny obraz pokazuje badanie przeprowadzone ws$rdd amerykanskich studentow,
gdzie zamknigcie kampusow przyczynito si¢ do wzrostu czestosci spozywanego alkoholu [36].
Zatem dane z piSmiennictwa nie sg rozstrzygajace, a roznice moga wynika¢ z innego okresu
zbierania danych, réznego stopnia restrykcji rzadowych i réznego poziomu stresu wsrod
respondentéw, zwlaszcza, ze wykazano, 1z sigganie po alkohol jest jednym z najczestszych

sposobow radzenia sobie z nim.

W badaniach wykazano, ze nawet niewielka ilo$¢ przewlekle spozywanego alkoholu
przyczynia si¢ do pogorszenia jakosci snu [37]. Dlugotrwate stosowanie alkoholu przyczynia
si¢ do zaktocenia snu, wydtuza czas latencji, skraca czas snu i prowadzi do czgstych wybudzen,
tym samym znacznie obnizajac jego jakos¢ [38,39]. Z drugiej strony, u czgsci respondentdw
wykazano, ze spozyty alkohol przyczynia si¢ do subiektywnej poprawy jakosci snu zwlaszcza

w poczatkowym etapie jego dziatania [39].

Zbieznych obserwacji dokonano w przypadku kannabinoidéw, wskazujac, ze ich niewielkie
dawki ulatwiajg zasniecie [39]. Potwierdzono to w badaniach z uzyciem polisomnografii,
gdzie niewielkie dawki THC doprowadzaly do skrocenia czasu zasnigcia, krotszej latencji
snu, jak i czasu wybudzania. Jednakze, jak w przypadku alkoholu, przewlekte ich stosowanie,
przyczynia si¢ do pogorszenia jakosci snu, zwigksza ryzyko rozwoju bezsennosci
oraz pojawienia si¢ dziwacznych snow [40,41]. Czgsto$¢ stosowania kannabinoidow jest
Znaczaco nizsza niz alkoholu. W metaanalizie obejmujacej 19 932 studentow kierunkoéw
medycznych spozycie kannabinoidow wynosito 31.4% przynajmniej raz w zyciu, 17.2%
w ciggu ostatniego roku, a 8.8% w ciagu ostatniego miesiaca [42]. Niebezpiecznym zjawiskiem
Sa osobnicze predyspozycje do taczenia roznych uzywek, m.in. alkoholu, kannabinoidow

oraz psychostymulantow [43].

W badaniach zaobserwowano, ze to wtasnie stosowanie psychostymulantow (np. kokaina,
amfetaminy, ectasy) zdecydowanie obniza jako$¢ snu oraz pogarsza pami¢¢ dnia nastgpnego
[37]. Przyczyn tego zjawiska upatruje si¢ w aktywizujacym wptywie na OUN poprzez wzrost
poziomu neuroprzekaznikow (dopamina, noradrenalina) w moézgu, co moze prowadzi¢ do
pobudzenia, trudno$ci w zasypianiu i zmniejszenia ilo$ci snu REM (fazy snu charakteryzujace;j

si¢ intensywna aktywno$cia mozgu). Wplyw psychostymulantow na struktur¢ snu zostat
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rowniez potwierdzony na modelach zwierzecych [44]. Nalezy jednak pamigtaé, ze zaleznos¢
pomiedzy snem a stosowanymi uzywkami wydaje si¢ by¢ dwukierunkowa. Z jednej strony,
wystepowanie zaburzen snu wplywa na zwigkszone ryzyko stosowania substancji
psychoaktywnych, z drugiej strony ich stosowanie moze doprowadzi¢ do pogorszenia snu.
Co wigcej, udowodniono, ze wystepowanie zaburzen snu po odstawieniu psychostymulantow

moze by¢ niezaleznym czynnikiem predysponujacym do powrotu do natogu.

Sposrod powszechnie stosowanych uzywek przez mtodych dorostych nalezy wymienic¢
rowniez leki nasenne/uspokajajace, ktorych zuzycie w dobie trwajacej pandemii COVID-19
znaczgco wzrosto [45,46]. Za przyczynge wzrostu ich stosowania uwaza si¢ obcigzenie
psychiczne wynikajgce z pandemii, wzrost zaburzen snu, ktore nierzadko leczone sg przy
pomocy powyzszych lekoéw [46]. Leki nasenne wplywaja na organizm poprzez modyfikacje
funkcjonowania ukltadu nerwowego. Dziataja na osrodkowy uktad nerwowy, wplywajac
na procesy hamowania, relaksacji i indukowania snu. Ich zadaniem jest tagodzenie objawow
bezsennos$ci, poprawa jakosci snu oraz zwickszenie czasu trwania snu. Jednak przewlekte
stosowanie lekow nasennych moze wplywaé negatywnie na sen. Moze powodowac
uzaleznienie psychiczne, zwicksza¢ ryzyko wystapienia efektu ubocznego w postaci
tzw. "efektu nastgpnego dnia", ktéry charakteryzuje si¢ ostabieniem koncentracji i trudnosciami
z pamiegcig. W skrajnych przypadkach przewlekte stosowanie lekéw nasennych moze
prowadzi¢ do zwigkszenia liczby epizodow bezdechu sennego, a takze do zaburzen

oddechowych w czasie snu [47].

W ostatnich latach olbrzymig uwage zwraca si¢ na jakos¢ zycia. Definicje jakosci zycia
wprowadzono w latach siedemdziesigtych XX wieku, a na przestrzeni lat ulegala ona
modyfikacjom. Obecnie jako$¢ zycia definiujemy jako subiektywna ocen¢ ogolnego
dobrostanu 1 satysfakcji z zycia. Jest to koncepcja wielowymiarowa, ktora uwzglednia wiele
aspektow zycia, takich jak zdrowie fizyczne i psychiczne, poziom zamozno$ci, relacje
interpersonalne, osiagnigcia i cele zyciowe, aktywnos$¢ spoteczng i kulturalng, wolny czas
1 hobby, a takze warunki zycia 1 otoczenie [48]. W zwiazku z powyzZszym jej pomiar jest
utrudniony. Istniejg rozne narz¢dzia pomiaru jako$ci zycia, takie jak kwestionariusze, skale
oceny i profile zdrowia. Te narzedzia sg projektowane tak, aby zbiera¢ informacje na temat
réznych aspektéw Zycia pacjenta 1 pozwalaja na oceng, jak choroba lub zaburzenie wptywa
na zycie pacjenta. W badaniach wykazano, Zze jako$¢ zycia ma olbrzymie znaczenie
dla pacjentow, takze w podejmowaniu decyzji terapeutycznych oraz stosowaniu si¢ do zalecen

lekarskich. Pacjenci sg sklonni zrezygnowac ze skutecznej terapii, gdy obniza ona ich jako$§¢
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zycia [49,50]. Z uwagi na olbrzymie znaczenie snu w utrzymaniu dobrostanu, zaczeto wigzaé
prawidlowy sen z jako$cig zycia, co zostatlo potwierdzone w obserwacjach zarowno wsrod

studentéw, jak i populacji ogdlnej [51].

Reasumujac, mimo tego, ze epidemiologia zaburzen snu nie jest w pelni poznana,
to dotychczasowe dane jasno wskazuja, ze zaburzenia snu stanowig istotny problem zdrowotny
na calym $wiecie, a w ostatnich latach obserwuje si¢ znaczny wzrost zaburzen snu wsrod
studentow. Grupa ta charakteryzuje si¢ roéwniez wigkszymi predyspozycjami do stosowania
uzywek takich jak alkohol, kannabinoidy, psychostymulanty czy tez leki nasenne, ktore
W znaczacy sposob przyczyniajg si¢ do pogorszenia jakosci snu. Zaréwno sen, jak 1 stosowane
uzywki niewatpliwie wplywaja na ocen¢ jakoSci zycia, ktéra obecnie stanowi jeden
z kluczowych tematoéw dyskusji w medycynie. Istnieje konieczno$¢ dalszego monitorowania
zjawiska bezsennos$ci oraz senno$ci w ciggu dnia wérdd studentéw, zwlaszcza w obserwacjach
wieloletnich, co pozwoli na lepsze zrozumienie zjawiska oraz ustalenie czynnikow ryzyka.
Ponadto wskazane jest prowadzenie badan wieloosrodkowych wsérod studentow z réznych
kregow kulturowych, co umozliwi rzetelne poréwnanie rozpowszechnienia zjawiska pomigdzy

okreslonymi grupami.
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6. Zalozenia i cele pracy

Gtowne cele pracy to:

1. Ocena rozpowszechnienia zaburzen snu tj. bezsennoséci oraz sennosci w ciggu dnia
oraz ocena jakosci zycia wsrod studentow poszczego6lnych krajow swiata.
2. Analiza wzorca stosowania substancji psychoaktywnych przez studentow.

3. Ocena zalezno$ci pomiedzy snem, jakoscig zycia, a stosowanymi uzywkami.

Dodatkowe cele badawcze to:

1. Ocena wpltywu pandemii COVID-19 na sen, jako$¢ zycia oraz czgstos¢ stosowania

wybranych uzywek przez studentow.

2. Poroéwnanie wystepowania zaburzen snu, oceny jakosci zycia oraz wzorcoOw Stosowania
uzywek pomiedzy studentami krajow o réznym stopniu rozwoju i zamoznosci.

3. Ocena wptywu zmiennych socjodemograficznych na bezsennos¢, senno$¢ w ciggu dnia,

jakos¢ zycia oraz stosowanie uzywek przez studentow poszczegolnych krajow $wiata.
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7. Material i metody pracy
7.1.  Metodologia

Dane zostaly zebrane przy pomocy autorskiego kwestionariusza dystrybuowanego
droga internetowa, z wykorzystaniem portalu spotecznosciowego Facebook.com. Jest to
badanie typu CAWI (Computer-Assisted Web Interview), ktore obecnie stanowi jedng
z najszybciej rozwijajacych si¢ metod badawczych na calym $wiecie. Ponadto technika
ta umozliwia dostep do szerokiej grupy odbiorcow, a udziat w badaniu mozliwy jest
w dogodnym dla nich terminie. Dotychczasowe badania wykazaly, ze anonimowos$¢ daje

uczestnikom poczucie bezpieczenstwa, co przektada si¢ na szczeros¢ udzielanych odpowiedzi
[1].

Grupg docelowg stanowili studenci z catego Swiata. W zwiazku z powyzszym
informacj¢ o badaniu rozpowszechniano jedynie w obregbie grup zrzeszajacych studentow.
Udziat w badaniu byt w pelni anonimowy oraz dobrowolny. Na wstgpie respondentom
przedstawiono informacje dotyczace celow oraz metodologii badania. Po zapoznaniu si¢
z informacjami wyrazali dobrowolng, swiadoma zgode na udziat w badaniu oraz potwierdzali
status studenta. W przypadku braku speiniania obu kryteriow badanie byto automatycznie
zakanczane. Na kazdym etapie trwania ankiety respondenci mieli mozliwos¢ rezygnacji
z dalszego udziatu w badaniu, bez podania przyczyny. Okres dystrybucji ankiety obejmowat

okres od 31 stycznia 2016 roku do 30 kwietnia 2021 roku.

Badanie uzyskalo akceptacj¢ Komisji Bioetycznej Uniwersytetu Medycznego

we Wroclawiu i zostato przeprowadzone zgodnie z Deklaracjg Helsinska.

7.2.  Kwestionariusz

Autorski kwestionariusz sktadat si¢ z dwodch czgsci: metryczki wraz z pytaniami
oceniajagcymi stosowanie wybranych uzywek oraz wystandaryzowanych narzedzi
psychometrycznych. Ankieta zostata przygotowana w dwoch wersjach jezykowych — polskiej

— skierowanej do studentow polskojezycznych oraz angielskiej - do pozostatych.
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7.2.1. Dane socjodemograficzne oraz ocena wzorca stosowanych uzywek

Pytania oceniajace status socjodemograficzny obejmowaty analiz¢ wieku, plci oraz
miejsca zamieszkania. Dodatkowo analizie poddano roéwniez etap studiowania
z uwzglednieniem roku studiow i profilu uczelni - profil medyczny lub niemedyczny. Kolejno
analizie poddano stosowanie uzywek takich jak alkohol, kannabinoidy (np. marihuana,
haszysz), psychostymulanty (np. amfetamina, metamfetamina, ecstasy) oraz leki
nasenne/uspokajajace (zolpidem, zopiklon, lorafen, alprazolam). Analizie poddano takze

czgstos¢ ich stosowania na przestrzeni ostatnich 3 miesi¢cy przed udziatem w badaniu.

7.2.2. Narzedzia psychometryczne
Ostatni etap kwestionariusza obejmowal trzy wystandaryzowane narzedzia

psychometryczne:

a) Atenska Skale Bezsennosci (AIS)
b) Skale Sennosci Epworth (ESS)
c) Manchesterska Krotka Ocene Jakosci Zycia (MANSA).

7.2.2.1. Atenska Skala Bezsennosci (AIS)

Jest jednym z najczeSciej stosowanych narzedzi do oceny bezsennosci.
Pytania wchodzace w jej sklad opierajg si¢ na kryteriach ICD-10 bezsennos$ci, a mozliwe
odpowiedzi przedstawione sg na czterostopniowej skali Likerta, w przedziale od 0 do 3
punktow. Pytania zawarte w skali oceniajg trudnos$ci w zasnigciu, budzenie si¢ w nocy oraz
o poranku, a takze ocene jakosci i czasu snu. Skala ocenia rOwniez samopoczucie, sennos¢ oraz
sprawnos¢ psychiczng i fizyczng dnia nastgpnego. Analiza wynikow opiera si¢ na sumarycznej
wartosci punktowej, gdzie maksymalny wynik punktowy wynosi 24. W oryginalnej wersji
za punkt odcigcia przyjeto 6 punktéw, natomiast w polskiej walidacji z 2011 roku wartos¢
ta zostata zmieniona na 8 punktow dla populacji polskiej. Wynik roéwny lub wyzszy $wiadczy
o wystgpowaniu bezsennosci. W dotychczasowych badaniach wykazano wysoka czutos¢ (93%)

oraz swoistos¢ (85%) narzedzia [2,3].
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7.2.2.2.  Skala Senno$ci Epworth (ESS)

ESS Jest narzedziem stuzacym do oceny sennosci w ciggu dnia. Skala sktada si¢ z o§miu
pytan jednokrotnej odpowiedzi, w ktorej oceniane jest prawdopodobienstwo zasnigcia
w 8 sytuacjach dnia codziennego: siedzac i czytajac, ogladajac telewizje, biernie siedzac
w miejscu publicznym (np. teatrze), jadac jako pasazer, lezac i odpoczywajac po potudniu,
siedzac i rozmawiajac, odpoczywajac (siedzenie) po obiedzie i bez alkoholu oraz w trakcie
jazdy samochodem podczas kilkuminutowego postoju w korku lub na czerwonym $wietle.
W kazdym pytaniu respondent ma mozliwo$¢ zaznaczenia odpowiedzi w przedziale od 0 — brak
prawdopodobienstwa zasnigcia do 3 - duze prawdopodobienstwo zasnigcia. Maksymalna
mozliwa liczba punktow do zdobycia wynosi 24, a poszczegolne punkty odcigcia obejmuja:
0-10 punktow oznacza brak sennosci w ciggu dnia, 11-14 — senno$¢, natomiast 15 punktéw

1 powyze] — sennos¢ patologiczng, ktoéra wymaga konsultacji z lekarzem [4,5].

7.2.2.3.  Manchesterska Krotka Ocena Jakosci Zycia (MANSA)

MANSA jest narzgdziem sktadajacym si¢ z 16 pytan stuzacych do subiektywnej oceny
satysfakcji z wlasnego zycia oraz jego poszczegolnych sfer. Skala ta zostata zaproponowana
W oparciu o istniejace narzgdzie - Lancashire Quality of Life Profile (LQLP), ktora umozliwia
wszechstronng ocen¢ swojego zycia, zachowujac jej parametry psychometryczne.
Pytania zawarte w skali MANSA skupiajg si¢ na ocenie poziomu m.in. zadowolenia z zycia
jako calosci, relacji z rodzing, przyjaciotmi, sposobu spedzania wolnego czasu, Sytuacji
finansowej, poczuciu bezpieczenstwa oraz ocenie swojego stanu psychicznego oraz fizycznego.
Analiza skali opiera si¢ na sumarycznej warto$ci punktowej, przy czym im wyzszy wynik,
tym wyzsza ocena jako$ci zycia. Maksymalna mozliwa liczba punktow do zdobycia wynosi 92.
Ponadto mozliwa jest analiza na poziomie pojedynczych pytan. Narzedzie skierowane jest
do ogéhu populacji, bez odniesienia do poszczegdlnych schorzen fizycznych lub psychicznych.
Polska wersja jezykowa skali MANSA zostala przygotowana w Katedrze i Klinice Psychiatrii

Uniwersytetu Medycznego im. Piastow Slaskich we Wroctawiu w 2000 roku [6,7].
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7.3.  Analiza statystyczna
Do ostatecznej analizy wiaczono w pelni uzupelnione kwestionariusze,
w ktérych wypehiajacy wyrazili §wiadoma zgodg¢ na udzial w badaniu oraz potwierdzili swoj

status studenta.

W pierwszej publikacji dane miaty charakter jako$ciowy, ilosciowy oraz przedzialowy.
Do okreslenia zaleznosci migdzy poréwnywanymi zmiennymi porzadkowymi wykorzystano
test chi-kwadrat. Dla zmiennych, ktorych wyniki byly oparte na statystycznych skalach
przedziatowych, wyznaczono podstawowe statystyki opisowe. Normalno$¢ rozktadow dla tych
zmiennych oceniono testem W Shapiro—Wilka. Jednorodno$¢ wariancji oceniano testem
Levene’a. Istotno$¢ statystyczng réznic miedzy dwiema Srednimi wartosciami okreslono
nieparametrycznym testem U Manna-Whitneya dla zmiennych niespetniajgcych kryterium
normalnosci rozktadu. W wypadku braku istotnosci testdw na normalnos¢ rozktadu réznice
pomiedzy zmiennymi oceniONO: parametrycznym testem t dla prob niezaleznych badz
parametrycznym testem Cochrana—Coxa dla nierownych wariancji. We wszystkich testach

oceniajacych istotnos$¢ statystyczng przyjeto p< 0.05.

W pracy Babicki, M.; Piotrowski, P.; Mastalerz-Migas, A. Assessment of Insomnia
Symptoms, Quality of Life, Daytime Sleepiness, and Psychoactive Substance Use among
Polish Students: A Cross-Sectional Online Survey for Years 2016-2021 before and during
COVID-19 Pandemic. J. Clin. Med. 2022, 11, 2106, doi:10.3390/jcm11082106. respondenci
zostali podzieleni na dwie grupy, uwzgledniajac okres wypetniania ankiety: przed wybuchem
pandemii oraz w trakcie trwania pandemii. Dat¢ graniczng ustalono na 11 marca 2020 roku,
zgodnie z decyzja WHO o ogloszeniu ogdlnoswiatowej pandemii [8]. Do pordwnania
demograficznego grup, przed oraz w trakcie trwania pandemii, wykorzystano test chi-kwadrat
dla zmiennych jako$ciowych oraz test t dla zmiennych ilosciowych. Ocen¢ wptywu zmiennych
socjodemograficznych oraz stosowanych psychostymulantow na wyniki Atenskiej Skali
Bezsennos$ci, Skali Sennosci Epworth oraz Manchesterskiej Krotkiej Oceny Jakosci Zycia
przeprowadzono przy wykorzystaniu modeli regresji liniowej. Zbudowane modele regresji
liniowej obejmowaty dwa predyktory, z uwzglednieniem ich interakcji. W kazdym przypadku
pierwszym predyktorem byl okres pandemii, z dwoma poziomami ,,przed pandemia” oraz
,,W trakcie pandemii”, a drugi stanowily nastgpujace zmienne: ple¢, profil uczelni, rok studiéw
oraz spozycie poszczegdlnych uzywek: alkoholu, kannabinoidow, psychostymulantow
lub lekow nasennych/uspokajajacych. Do oceny wplywu pandemii, stosowanych uzywek oraz

zmiennych socjodemograficznych na jako$¢ zycia wykorzystano wielomianowg regresje
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logistyczng. Korelacje pomiedzy poszczegdlnymi skalami oceniono poprzez wspotczynnik
korelacji Pearsona. We wszystkich testach oceniajacych istotno$¢ statystyczna przyjeto

p< 0.05. Analizy zostaty przeprowadzone przy pomocy programu Statistica 13.3.

W pracy Babicki, M. Use of Alcohol, Cannabinoids, Psychostimulants, and Sedatives
before and during the COVID-19 Pandemic among Students in 40 European Countries. Int.
J. Environ. Res. Public Health 2022, 19, doi:10.3390/ijerph192214879 europejskich studentdéw,
w oparciu o dane EuroVoc, podzielono na cztery grupy uwzglgdniajac region Europy,
w  ktorym zamieszkiwali — wschodnia, zachodnig, potnocng oraz potudniowg [9].
Z zastosowaniem testu Shapiro-Wilka oceniono normalno$¢ rozktadu. Dla zmiennych
ilosciowych zastosowano podstawowg statystyke opisowa, a istotnos¢ statystyczng pomiedzy
dwiema S$rednimi oceniono za pomocg nieparametrycznego testu U Manna-Whitneya.
Ocena zwigzku pomiedzy zmiennymi jakoSciowymi przeprowadzono za pomocg testu
chi-kwadrat. Ocene czynnikoéw ryzyka stosowania poszczegdlnych uzywek przeprowadzono
za pomocg ztozonych modeli regresji logistycznej z analizg krokowa wsteczng. Zbudowano
cztery modele, w ktorych zmienne zalezne obejmowaly kolejno stosowanie alkoholu,
kannabinoidow, psychostymulantow oraz $rodkow nasennych/uspokajajacych. Zmienne
niezalezne stanowity wiek, ple¢, okres pandemii, rok studiéw oraz region Europy.
We wszystkich testach oceniajacych istotnos$¢ statystyczng przyjeto p< 0.05. Analizy zostaty

przeprowadzone przy pomocy programu Statistica 13.3.

W ostatniej pracy z cyklu bedgcego podstawa rozprawy doktorskiej, do celow analizy
statystycznej studentéw podzielono na kilka grup. Analogicznie do wcze$niejszych publikacji
uwzgledniono okres wypetniania ankiety wyrdzniajac studentéw bioragcych udziat w badaniu
przed oraz w trakcie trwania pandemii COVID-19 [8]. Dodatkowo w oparciu dane dotyczace
kraju studiowania dokonano podziatu uwzgledniajac wspotczynnik HDI oraz PKB per capita
na podstawie Programu Narodéw Zjednoczonych ds. Rozwoju (UNDP) oraz danych Banku
Swiatowego. Dla podziatu wzgledem wspotczynnika HDI wyodrebniono studentow
mieszkajacych w krajach o bardzo wysokim, wysokim, $rednim i niskim Stopniu rozwoju.
Natomiast uwzgledniajac wskaznik PKB per capita wyodrebniono grupy krajow o wysokim,
$rednio-wysokim, $rednio-niskim i niskim wskazniku PKB per capita [10,11]. Analizowane
zmienne mialy charakter jakosciowy, ilo§ciowy oraz przedzialowy. Do poréwnania rdznic
istotnych statystycznie w ocenie socjodemograficznej w odniesieniu do etapu pandemii
COVID-19 wykorzystano test chi-kwadrat dla zmiennych jakoSciowych oraz test-t

dla zmiennych ilo$ciowych. Oceng wplywu zmiennych socjodemograficznych, stosowanych
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uzywek, wptywu pandemii COVID-19, wskaznika HDI oraz wspdtczynnika PKB per capita
na zaburzenia snu (koncowe wyniki skali AIS oraz ESS) przeprowadzono poprzez zbudowanie
ztozonych modeli regresji logistycznej z analizag krokowa wsteczng. Dla kazdego modelu
zmienne niezalezne obejmowaly wiek, pte¢, profil studiow, rok studiow, pandemia COVID-19,
wspotczynnik HDI, wskaznik PKB per capita oraz stosowanie okreslonych uzywek (alkohol,
kannabinoidy, psychostymulanty oraz leki nasenne/uspokajajace). Zmienng zalezng stanowity
wynik interpretacji AIS oraz ESS. W kolejny etapie zbudowano ztozony model regresji
logistyczne] z analizag krokowg wsteczng celem ustalenia wpltywu zmiennych
socjodemograficznych, stosowanych uzywek oraz zaburzen snu na ocen¢ jakosci zycia
mierzonej poprzez skale MANSA. Ponadto wykorzystano korelacj¢ tau-Kendalla celem oceny
poziomu korelacji pomigdzy poszczeg6dlnymi pytaniami skal, a ich koncowymi wynikami.
W kazdym przypadku p < 0.05 uznano za istotne statystycznie, a obliczenia przeprowadzono

za pomocg programu Statistica 13.3.
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8. Wyniki

I. Pierwsze badanie zostalo przeprowadzone na grupie 5342 polskich studentow
w okresie od 31.01.2016 do 11.04.2016 roku. Spos$réd badanych studentow zdecydowanag
wiekszos¢ stanowity kobiety (74%) oraz studenci kierunkéw niemedycznych (65.8%). 51.07%
z nich uzyskato wynik w Atenskiej Skali Bezsennos$ci (AIS), wskazujacy na wystepowanie
bezsennos$ci. W analizie wplywu czynnikéw socjodemograficznych wykazano, ze kobiety
zdecydowanie czg$ciej cierpialy z powodu bezsennosci (p<0.001). Wykazano réwniez réznice

pomiedzy rokiem studiéw - najczesciej z powodu bezsennosci cierpieli studenci pierwszych lat.

W analizie poszczegolnych pytan wchodzacych w sktad AIS wykazano, ze az 81.1% studentow
zglaszato budzenie si¢ w nocy, z czego u 1 na 4 wystepowato to czesto, bardzo czesto lub byto
powodem bezsenno$ci przez calg noc. 67.37% ankietowanych studentow zglaszato brak
zadowolenia z jakosci swojego snu, a jedynie 23.17% okreslito czas swojego snu jako
satysfakcjonujacy. W ocenie kondycji psychicznej dnia nastgpnego az 58.78% ocenito jako zla,

podobnie jak 54.14% respondentow zle ocenito swojg kondycje fizycznag.

W analizie Skali Sennosci Epworth wykazano, ze u 28.08% studentow wystepuja cechy
nadmiernej sennosci, a wynik powyzej 15 punktow, wskazujacy na senno$¢ patologiczna,
stwierdzono u 3.92% studentéw. Wsrod najczestszych sytuacji, w ktorych studenci deklarowali
mozliwo$¢ zasnigcia byto lezenie i odpoczywanie po potudniu — 75.41% oraz 37.81% w trakcie
siedzenia 1 czytania. Co ciekawe, ok. 1 % ankietowanych stwierdzil, ze jest sklonny zasnaé
w trakcie postoju na czerwonym $wietle. Wykazano rowniez Scistg zaleznos¢ pomiedzy oceng
jakosci snu (p<0.001), czasem snu (p<0.001), a sumaryczng warto$cig punktowg Skali Sennosci
Epworth. Podobnie jak w przypadku bezsennosci znamiennie czg¢sciej z powodu nadmiernej

sennosci cierpiaty kobiety (p<0.001).

W ocenie jakosci zycia 63.98% studentow wyrazato zadowolenie ze swojego zycia, podczas
gdy zaledwie 49.17% wykazywato zadowolenie z kondycji psychicznej, a 53.76% z kondycji
fizycznej. Mgzczyzni uzyskiwali $rednio wynik wyzszy o 0.66 punktu wyzszy niz kobiety

(p=0.03).

Sposrod  wszystkich respondentdéw az 94% potwierdzilo stosowanie co najmniej
1 z wymienionych uzywek w ciagu ostatnich 3 miesiecy, z czego 92.27% deklarowalo spozycie
alkoholu, 14.06% kannabinoidow, 2.8% psychostymulantow oraz 10.93% anksjolitykow.
Wykazano, ze stosowanie lekow nasennych/uspokajajacych wigzato si¢ ze zdecydowanie

czestsza bezsenno$cig (78.6% vs 47.7%; p<0.001) oraz senno$cia w ciggu dnia
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(32.36 % vs 27.55%; p=0.01). Nie wykazano wptywu spozywania alkoholu, kannabinoidow
oraz psychostymulantéw na $rednie wartosci punktowe uzyskiwane w AlS oraz ESS. Sposrod
analizowanych uzywek spozywanie kannabinoidow (p<0.001), psychostymulantéw (p<0.001)
oraz lekéw nasennych (p<0.001) wiazato si¢ z nizsza oceng jakos$ci zycia. Natomiast osoby
spozywajace alkohol w okresie 3 miesi¢cy przed badaniem uzyskiwaty srednio wynik wyzszy

o 1.6 punktu w Manchesterskiej Krotkiej Ocenie Jakosci zycia (p=0.01).

Il. Kolejna praca powstala w oparciu o dodatkowe dane zebrane wsrdd polskich
studentow 1 zakonczeniu dystrybucji ankiety 1.01.2021 roku, a wigc po ogloszeniu pandemii
COVID-19. W badaniu wzigto udziat facznie 14 844 respondentdéw, z czego 7735 (52.1%)
pochodzito z okresu przed jej wybuchem. Analogicznie do badania pierwszego, zdecydowang
wigkszos$¢ stanowily kobiety, 11 985 (80.7%), a sredni wiek wyniost 21.82 2.8 lat. W analizie
AIS wynik co najmniej 8 punktoéw uzyskato 8041 (54.1%) studentow, uzyskujac srednio
8.4 £4.35 punktu.

W analizie pytan AIS wykazano, ze 3644 (24.5%) respondentow stwierdzilo, ze ich czas snu
byt zadowalajacy, a 4120 (27.7%) miato zadowalajaca jakos¢ snu. Natomiast w ESS $redni
uzyskany wynik wyniost 7.77 + 4.19. 26.1% studentow spetnito kryteria rozpoznania sennosci,
z czego 892 (6.1%) sennos$ci patologicznej. Analiza poszczegolnych pozycji AIS wykazata,
ze najwigkszy wptyw na jej koncowy wynik miala ocena dobrego samopoczucia dnia
nastepnego (r = 0.702, p < 0.001) oraz subiektywna ocena jakosci snu (r = 0.663, p < 0.001).
Podobnie wyzsze wyniki ESS korelowaty z prawdopodobienstwem zasni¢cia podczas czytania
(r =0.585, p < 0.001) oraz podczas odpoczynku po obiedzie (r = 0.579, p < 0.001). Wykazano
stabg dodatnig korelacje AIS oraz ESS (r = 0.223,t=27.983, p < 0.001).

W analizie regresji liniowej nie wykazano wplywu pandemii na bezsennos¢ (B= -0.085,
95 CI [-0.174, 0.003], T= -1.879, p=0.061). Natomiast zalezno$¢ t¢ zaobserwowano w ocenie
nadmiernej sennosci (B=0.326, 95 C1 [0.241, 0.412], T= 7.493, p<0.001), gdzie odsetek os6b
z sennoscig w dobie pandemii wynidst 28.33% vs 23.62% przed jej ogloszeniem. Ponadto
wykazano, ze zarowno w przypadku analizy AIS jaki i ESS kobiety uzyskiwaty znamiennie

wyzsze wyniki niz mezczyzni (p<0.001).

Sposrdd analizowanych uzywek najczesciej studenci spozywali alkohol (87.8%) nastepnie
kannabinoidy (13.3%), psychostymulanty (2.9%) oraz leki nasenne/uspokajajace (13.0%).
W odniesieniu do trwajacej pandemii COVID-19 zaobserwowano wzrost spozycia lekow

uspokajajacych z 11.7% na 14.5%, (p<0.001), spadek spozycia alkoholu z 91.3% na 84.0%
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(p<0.001) oraz kannabinoidow z 14.0% na 12.6%, (p=0.016). W ocenie zaleznosci pomiedzy
snem a stosowanymi uzywkami wykazano, ze stosowanie anksjolitykéw (p<0.001),
psychostymulantow (p<0.001) wigzatlo si¢ z czestszym wystepowaniem bezsennosci.
W przypadku nadmiernej sennos$ci oprocz wezesniej wymienionych anksjolitykow (p<0.001)
oraz psychostymulantow (p<0.015) wykazano zalezno$¢ z kannabinoidami (p=0.003).
W ocenie wplywu plci na spozycie uzywek zaobserwowano, ze mezczyzni czesciej siegali po
alkohol (OR 1.45, p<0.001), psychostymulanty (OR 2.1, <0.001) oraz kannabinoidy (OR 2.1,
p<0.001) oraz rzadziej niz kobiety po leki anksjolityczne (OR 0.66, p<0.001).

W analizie skali jakosci zycia (MANSA) sredni wynik uzyskany przez studentow wynosit
60.95 £+ 11.25 punktow, z czego kobiety oceniaty jakos¢ Zycia znamiennie nizej niz mezczyzni
(p=0.043). Stosowanie psychostymulantow (p<0.001) oraz lekow nasennych (p<0.001)
znamiennie obniza subiektywng ocene jakosci zycia. Ponadto wykazano, ze zar6wno osoby
cierpiace na bezsenno$¢ (p<0.001) oraz nadmierng sennos¢ w ciggu dnia (p<0.001) uzyskiwaty
zdecydowanie nizsze wyniki w skali MANSA niz ich rowiesnicy z prawidlowym snem.
Zaobserwowano rowniez odwrotng korelacj¢ miedzy oceng snu, a jakoscig zycia w ocenie AIS
(r=-0.477,t=—-66.204, p < 0.001) oraz ESS (r =—0.129, t =—15.923, p < 0.001). W ocenie
wplywu pandemii na ocen¢ jakosci zycia wsrdd polskich studentow wykazano, ze w okresie
przed jej ogloszeniem studenci oceniali wyzej swoja jako$¢ zycia (p<0.001). Z analizy
poszczegdlnych pytan skali MANSA uwidoczniono, ze przed wybuchem pandemii studenci
zdecydowanie wyzej oceniali swoje zdrowie psychiczne (OR 1.49, p<0.001), relacje z rodzing

(OR 1.14, p<0.001) oraz catosciowe zadowolenie z zycia (OR 1.30, p<0.001).

I11. Trzecia praca wlaczona do cyklu rozprawy doktorskiej powstata w oparciu o nowe
dane zebrane po dystrybucji anglojezycznej ankiety dystrybuowanej wsrdd studentow krajow
europejskich. Lacznie w badaniu wzigto udziat 17 594 studentow. Zdecydowana wigkszos¢ to
kobiety (80.4%) oraz, mieszkancy krajow Europy Wschodniej (86.1%) i studenci kierunkoéw
innych niz medyczne (77.2%).

W niniejszej pracy poddano ocenie wzorzec stosowania uzywek przez studentow krajow
europejskich z uwzglednieniem trwajacej pandemii COVID-19. Analogicznie do poprzednich
dwoch prac, to wilasnie alkohol stanowit najczgsciej stosowang uzywke (89.6%), przy czym
studenci najczesciej spozywali piwo (62.8%) oraz wino (58.8%). 34.7% studentéw spozywato

alkohol co najmniej raz w tygodniu, a 23.5% cze¢$ciej niz kilka razy w miesigcu.
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Kannabinoidy stosowato 2538 (14.1%) studentow, przy czym 43.8% z nich tylko raz
w ostatnim kwartale. Stosowanie psychostymulantow deklarowato 3.6% ankietowanych
studentow 1 44.6% z nich réwniez tylko raz w ostatnim kwartale, natomiast stosowanie lekow
nasennych deklarowato 2252 (12.5%) studentow, a najczesciej spozywali oni leki co najmniej

raz w tygodniu (36.4%).

W wieloczynnikowej regresji logistycznej wykazano, ze pandemia COVID-19 przyczynita si¢
do spadku spozycia alkoholu (90.3% vs 83.4%, OR 0.55, p<0.001) oraz psychostymulantéw
(4.2% vs 3.0%, OR 0.72, p<0.001). Natomiast spozycie lekdw nasennych bylto znaczaco
wyzsze (11.5% vs 13.6%, OR 1.17, p<0.001).

Wykazano rowniez, ze region studiowana odgrywa role we wzorcach stosowania uzywek.
Studenci krajow Europy Wschodniej znamiennie czgsciej siegali po alkohol (OR 1.82,
p<0.001) oraz leki nasenne (OR 1.5, p<0.001), podczas gdy rzadziej stosowali kannabinoidy
(OR 0.54, p<0.001) oraz tzw. twarde narkotyki (OR 0.30, p<0.001).

IV. Ostatnia praca wlaczona do cyklu obejmuje analize danych z kwestionariuszy
20 432 studentow, z czego na udzial w badaniu wyrazito zgodg 20 139 studentéw z 60 krajow

Swiata. Dane zostaty zebrane w okresie od 31 stycznia 2016 do 30 kwietnia 2021.

W analizowanej grupie $rednia warto$¢ punktowa Atenskiej Skali Bezsennosci wynosita
8.26 = 4.35, przy czym wartos¢ powyzej punktu odcigcia uzyskato 11 597 (57.6%) studentow.
W przypadku skali ESS $rednia warto$¢ punktowa wynosita 7.90 + 4.23, a 5442 (27.0%)
studentow uzyskato wynik powyzej punktu odcigcia. Sposrod pytan wehodzacych w sktad AlS,
az 73.6% respondentow okreslito czas swojego snu jako niewystarczajacy, podczas gdy 71.2%
oceniala jego jako$¢ jako niewystarczajacg. Jednakze to wtasnie jakos¢ snu (r=0.486, p<0.001),

a nie czas snu (r=0.417, p<0.001) byta najsilniej skorelowana z koncowym wynikiem AIS.

Powyzsze badanie potwierdzilo rowniez, ze to wilasnie kobiety (OR 1.25, p<0.001) oraz
studenci pierwszych lat studidéw sa bardziej narazeni na rozwdj bezsennos$ci oraz nadmierne;j
senno$ci w ciggu dnia (OR 1.44, p<0.001). Wykazano rowniez, ze studenci kierunkow
medycznych (OR 0.90, p<0.001) sa mniej narazeni na rozw0j bezsennosci, lecz z drugiej strony
- cze$ciej cierpig z powodu nadmiernej sennosci w ciggu dnia (OR 1.20, p<0.001). W ztozonych
modelach regresji logistycznej nie wykazano réznic pomiedzy bezsennoscig oraz sennos$cig
w ciggu dnia w odniesieniu do podziatlu uwzgledniajacego HDI. Natomiast wykazano,
ze studenci krajow o wysokim wskazniku PKB per capita zdecydowanie mniej sa narazeni na

rozw0j bezsennosci (OR 0.41, p<0.001) oraz sennosci w ciggu dnia (OR 0.74, p<0.001)
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w poréwnaniu ze studentami najbiedniejszych krajow. Model ten rowniez potwierdzit,
ze spozycie kannabinoidow (OR 1.10, p=0.034), psychostymulantéw (OR 1.51, p<0.001) oraz
anksjolitykow (OR 2.60, p<0.001) przyczynialo si¢ do zwigkszonego ryzyka rozwoju
bezsennosci. Natomiast nadmierna senno$¢ znamiennie czgsciej wigzata si¢ ze spozyciem
psychostymulantow (OR 1.14, p=0.003) oraz lekdéw nasennych (OR 1.27, p<0.001).
Udowodniono réwniez wpltyw pandemii COVID-19 na sen, gdzie studenci w trakcie
pierwszych etapoéw pandemii mieli mniejsze ryzyko rozwoju sennosci w ciggu dnia (OR 0.78,

p<0.001), jednakze zdecydowanie nasilito si¢ ryzyko rozwoju bezsennosci (OR 2.17, p<0.001).

W ocenie jakosci zycia, mierzonej Manchesterska Krotka Oceng Jakosci Zycia, studenci
srednio uzyskali 60.9 = 11.46 punktéw. Zlozony model regresji liniowej z analizg krokowa
wsteczng wykazal, ze zarowno bezsennos¢ (B= -3.142, SE= 0.079, t= -39.41, p<0.001)
jak 1 nadmierna senno$¢ w ciggu dnia (B= -1.331, SE= 0.086, t= -15.56, p<0.001) obnizaja
jako$¢ zycia studentow. Co wigcej, okres pandemii roOwniez przyczynit si¢ do gorszej oceny
jakosci zycia (B= -0.406, SE=0.078, t=-5.18, p<0.001). Natomiast w ocenie wplywu uzywek
potwierdzono wczesniejsze obserwacje, ze osoby spozywajace psychostymulanty (p<0.002)

oraz leki nasenne (p<0.001) uzyskiwali nizsze wartosci w ocenie jakos$ci zycia.

34



9. Whnioski

1.

Bezsenno$¢ oraz senno$¢ w ciggu dnia stanowig powszechny problem zdrowotny wérdd
studentéw na calym $wiecie.

Stosowanie uzywek w tej grupie wiekowej jest powszechne, a studenci najczesciej
siggaja po alkohol (82.0%), kannabinoidy (13.6%) oraz leki uspokajajace/nasenne
(12.6%).

Stosowanie psychostymulantéw oraz lekow nasennych wigze si¢ z czgstszym
rozpowszechnieniem bezsennosci oraz sennosci w ciggu dnia wsrdd studentow.
Zarowno bezsennos¢, jak 1 senno$¢ w ciggu dnia obniza jako$¢ zycia studentow,
podobnie jak spozywanie psychostymulantéw, kannabinoidow oraz lekow
nasennych/uspokajajacych.

Pandemia COVID-19 przyczynita si¢ do zmian wzorca stosowania uzywek. Studenci
w czasie pandemii czg$ciej siggali po leki nasenne/uspokajajace (11.6% vs 13.4%),
a rzadziej po alkohol (86.8% vs 77.1%).

Pandemia COVID-19 wplyneta réwniez na zmiange wzorcOw snu, gdzie
w poczatkowym jej etapie studenci czesciej cierpieli z powodu bezsennosci, natomiast
rzadziej na nadmierng senno$¢ w ciggu dnia. Przyczynita si¢ ona rowniez do obnizenia
jakosci ich zycia.

Kobiety, studenci pierwszych lat oraz kierunkow niemedycznych znamiennie cze¢sciej
cierpig z powodu bezsennosci.

Studenci krajéw o wysokim PKB per capita zdecydowanie rzadziej cierpiag z powodu

bezsennos$ci niz w krajach o najnizszym PKB per capita.

Z powodow epidemiologicznych oraz mozliwych konsekwencji zdrowotnych
zaburzenia snu nie mogg by¢ rozpatrywane jedynie w kontekscie zdrowia jednostki, ale
jako problem spoteczny, dlatego wymagane sa dalsze badania, w szczegdlno$ci
dlugofalowe, wieloosrodkowe uwzgledniajace rdznice kulturowe, spoteczne oraz

geograficzne, majace znaczacy wpltyw na prawidtowy sen.
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Summary

Aim, Sleep disorders in the form of insomnia or excessive daytime sleepiness have their
health and social consequences. The aim of the study was to evaluate the frequency of sleep
disorders, quality of life and the pattern of psychoactive substance use among the students of

Polish universities using CAVI method.

Material and method. The Athens Insomnia Scale, the Epworth Sleepiness Scale, and the
Manchester Short Assessment of Quality of Life were used. The study was conducted using

anonymous and voluntary questionnaires distributed via the Internet.

Results. Most of the respondents (V= 5,342) were women (74%). A high percentage (>51%)
of'sleep disorders was found in women. Daytime sleepiness occurred in 28% of respondents,
which correlated with sleep disorders. The use of psychoactive drugs is very common (94%)
among Polish students of both sexes and (apart from alcohol) significantly affects the quality
of life (p = 0.000). In the assessment of the psychoactive substance use pattern, the students
of medical universities only slightly differ from students of other majors. The quality of life

of people affected by sleep disorders is much lower than of the healthy student population.

Conclusions. The great scale of the sleep disorder phenomenon and the use of psychoac-
tive substances among Polish students require further exploration with particular emphasis

on preventive and therapeutic activities.

Key words: drugs, sleep disorders, students

Introduction

Sleep disorders are a growing health problem around the world [1]. So far, the
studies show that they affect up to 20-40% of the total population [2]. For epidemio-

Assessment of sleep disorders and use of psychoactive drugs among Polish
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logical reasons and due to possible health consequences, this phenomenon is no longer
considered in terms of an individual’s health, but it is becoming a social problem [3].

It is commonly known that lifestyle has a major impact on the quality and length
of sleep. The model of social functioning often changes into a less healthy one while
undertaking studies. For example, this is caused by lack of parental control, peer group
pressure —willingness to be a member of a new group of friends, a symbolic introduc-
tion to ‘student life’. An additional biological factor is teenage delayed sleep phase
disorder, which is still seen at this age, as well as chronic sleep deprivation caused by
waking up early every day [4].

The significance of proper sleep has been confirmed in many areas of life such
as cognitive, emotional, social, and biological functioning. Its importance in the
prevention of diseases of civilization cannot be overlooked either. Tt constitutes
a preventive factor against diabetes mellitus. hypertension, myocardial infarction.
stroke, and obesity [5].

A range of possible consequences of sleep disorders is broad and involves the
spectrum from unwillingness to engage in any activity, through daytime sleepiness
and apathy, to health loss, making more mistakes, and having accidents [6]. Excessive
daytime sleepiness may also be developed. Its symptoms include sleepiness, worse
leaming outcomes. concentration issues, making mistakes, risky behavior, accidents,
depression, health deterioration, neglecting responsibilities, deterioration of social
relations, or less work efficiency. According to estimates, this phenomenon affects
26% of the population [7].

However, no steps are taken to solve the problem even though it is common and
teachers notice daytime sleepiness among their students. Such students are said not
to take any interest in classes and not to behave in compliance with social standards.
Still, the consequences of the phenomenon do not involve the individual only. Tts
social consequences include: lower work efficiency or higher likelihood of traffic and
workplace accidents, which generate additional costs from the point of view of health
economics [8-10].

Aim

The aim of the study was to evaluate the frequency of sleep disorders, determina-
tion of quality of life and the analysis of pattern of use of psychoactive substances
among the students of Polish universities.

Material

5.342 students from Poland, who represented universities with various profiles, par-
ticipated in the study. The respondents were first-year to sixth-year students, The mean
age of the study group was 22 years (min. 18, max. 45; $D = 1.92). By far the majority
of the study group were women — 4,086 surveys were completed by women, which is
74% of all the surveys. 1,256 men completed the survey (26%). Table 1 presents the
characteristics of the study group.
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Table 1. Characteristics of the study group

Sex

Women Men
T4% (4,086) 26% (1,256)

University profile
Medical Non-medical
1,824 3518

Major

Medical Humanities Mathematical Economical Biological
1824 1,358 987 979 227

Year of studies
I 1 1l v v Vi
1,240 1,221 1,206 753 770 152

Place of residence
City <500 000 City >500000 No answer
2,628 2700 14
Methods

The study, with the use of' anonymous and voluntary surveys, was based on authors”
own questionnaire and three standardized psychometric tools. The survey was made
available online from 31.01.2016 to 11.04.2016. It was a CAWT (Computer-Assisted
Web Interview) quantitative investigation in the form of a survey to fill out individually
ona computer by a respondent. The target group was comprised of young people who
use the portal www.facebook.com, by which the survey was made available.

The form was comprised of two parts. The first one included questions about basic
sociodemographic information such as age, sex, place of residence, university profile
and major, and also the pattern of psychoactive substances use. The other part included
the standardized psychometric tools containing multiple choice questions where only
one answer could have been chosen. The questions concerned the evaluation of the
sleep disorder incidence and the determination of quality of life.

The other part used the following tools:

(1) The Athens Insomnia Scale (AIS) — used to assess insomnia on the basis of

eight questions about symptoms that occur at least 3 times within the last week.
The tool comes from the United States where 6 points were initially used as
the cut-off point for diagnosing sleep disorders. The scale was adapted to the
Polish population in 2011, and 8 points were considered a cut-off value [11].

(2) The Epworth Sleepiness Scale (ESS) — used to evaluate daytime sleepiness on

the basis of the total points scored by a subjective evaluation of probability
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of falling asleep in eight everyday situations (watching TV, sitting in a public
place, lying down to rest in the afternoon etc.). The results are interpreted in
the following way: 0—10 points — no daytime sleepiness, 11-14 — sleepiness,
15 points or above — pathological slecpiness and medical advice should be
sought [12].

(3) The Manchester Short Assessment of Quality of Life (MANSA) — consists of
16 questions about the subjective evaluation of the satisfaction with one’s own
life and its individual areas. The MANSA scale, suggested by Priebe, was de-
veloped on the basis of the Lancashire Quality of Life Profile (LQLP), which,
in its developed form, allows us to evaluate quality of life comprehensively
[13]. The MANSA is a more condensed and slightly modified alternative that
maintains the psychometric parameters of its precursor [14]. The question-
naire is designed for the general population, without references to any specific
disorder symptoms or syndromes. The Polish version of the tool was prepared
in the Department and Clinic of Psychiatry, Wroclaw Medical University, in
2000. The analysis of the results may be carried out on the basis of single
questions or the average number of points scored on the entire scale.

Statistical methods

All statistical analyses were performed with the use of Statistica 12 by StatSoft.
The analyzed variables were qualitative (including dichotomous), ordinal and interval
in character.

The chi-squared test was used to determine the relations between the compared
ordinal variables. Depending on the contingency in two-way tables, the chi-squared
test with the Yates’ correction and Fisher’s exact test were also used. While determin-
ing the relations between the variables in contingency tables, correspondence analysis
was used as well.

For those variables the results of which were based on statistical interval scales,
basic descriptive statistics were determined. The normality of distribution for the
variables was evaluated by means of three different statistical tests: the Kolmogo-
rov—Smirnov test, Lilliefors test, and Shapiro-Wilk P test with the significance level
of p = 0.05. The homogeneity of variance was assessed with the Levene’s test and
Brown—Forsythe test, and the significance level was assumed to be e = 0.05. The sta-
tistical significance of the differences between two mean values in the results, which
features interval variables, was assessed using the parametric 7-test for independent
samples — if tests for distribution normality were not significant — or the parametric
Cochran—Cox test for unequal variances. In the case of variables that did not meet the
distribution normality criterion, the difference between two mean values was evalu-
ated with the use of the nonparametric Mann-Whitney U test. The significance level
of a = 0.05 was assumed in all tests that evaluated the statistical significance of the
differences between mean values.
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Results

General image of sleep disorders and satisfaction with different aspects of one’s
own life in the study group

51.07% of the students in the study group were diagnosed with sleep disorders on
the basis of the Athens Insomnia Scale. The difference between sexes was statistically
significant (p = 0.000) and indicated that women were more frequently affected by sleep
disorders (53.35%) than men (43.63%). Among the respondents, 39.65% described their
falling asleep after going to bed and switching off the lights as delayed, and 11.23% of
the respondents suffered from falling asleep very late or insomnia throughout the night.
81.1% of the respondents reported waking up at night, 25.59% of which claimed it
was common or very common or it was the reason for insomnia throughout the night.

Only 23.17% of the students regarded their sleep duration as satisfactory; on the
other hand, as many as 67.37% of the respondents were dissatisfied with their sleep
quality to a varying extent irrespective of their sleep duration. 54.14% of the students
noticed lower mental and physical capacity on the next day, while 58.78% of them
claimed they were in a worse mood. There was no correlation between the size of the
city in which the students studied (p = 0.068), or their age (p = 0.37) and suffering
trom insomnia. No correlation in the latter may have resulted from a small age range
(mean age was 22 years; min. 18, max. 45; SD = 1.92).

According to the Epworth Sleepiness Scale, 28.08% of the students were found to
be sleepy during the day. 24.56% of the respondents said that they would probably fall
asleep while sitting and/or reading; on the other hand, 13.25% of the students claimed
they would almost certainly fall asleep. 21.65% of the respondents found they would
almost certainly fall asleep while being a passenger is a car, on a bus or train for an
hour, whereas 3.37% of the students believed they would fall asleep while sitting in
a public place. However, as many as 75.41% of the respondents claimed they would
probably fall asleep while lying down to rest, including 48.12% who were certain
they would do so. 0.85% believed that they might fall asleep driving a car while being
stopped for a few minutes in the traffic.

There is a correlation between the assessment of the sleep duration and quality,
including waking up at night, and a positive score of daytime sleepiness in the Epworth
scale (p = 0.000). Among the respondents who did not wake up at night, 23.37% did
not have a positive daytime sleepiness score; on the other hand, this percentage among
the respondents who woke up at night very frequently or suffered from insomnia was
35.8% (p = 0.000). 16.64% of the respondents whose overall sleep duration was sat-
isfactory suffered from daytime sleepiness; on the other hand, 41.18% of the students
whose sleep duration was completely unsatisfactory or who suffered from insomnia
throughout the night experienced daytime sleepiness (p = 0.000). Among those re-
spondents who were satisfied with their sleep quality, 21.29% were sleepy during the
day; on the other hand, this percentage increased to 40.83% among those students
whose sleep quality was completely unsatisfactory (p = 0.000).

63.98% of the respondents were satisfied with their lives to a varying degree;
14.96% were dissatisfied to a varying degree; 21.06% were not able to give a clear
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answer. 55.33% of the students were satisfied with their current professional/university
career: 19.67% were dissatisfied, and 24.69% were not able to provide a direct answer,
Table 2 contains the detailed percentage distribution of the answers to the questions
about other aspects of life such as financial situation, number and quality of friend-
ships, family relations, or mental and physical health.

Table 2. Percentage distribution of the answers concerning quality of life (MANSA)

Answers: "strongly it Answers: “strongly

agree'/agree”frather ;2?2?:; dli:;tri:z" disagree”/“disagree”/
Issue agree" 9 9 “rather disagree”
General life satisfaction 63.99% 21.05% 14.96 %
Sefsfacon wil Wockcr et 55.63% 2469% 19.67%
professional activities
Satisfaction with your financial i o 5
siiion 44.46% 20.78% 34.76%
Having a close friend YES = 79.90% NO = 20.10%
Meeting a friend last week YES =86.47% NO = 33.53%
Satisfaction with the number
of friends and quality of these 61.68% 16.89% 21.43%
relationships
Satisfaction with your exfra ) ) o
aciivites (hobby) 50.11% 19.39% 30.49%
Satisfaction with your housing . " .
situation 60.67% 17.07% 22.26%
Accusation of breaking the law _ 7 _ i
it the past oer YES =14.26% NO = 85.74%
Falling victim to viclence within — 14 90 =85 79
the past year YES =14.3% NO = 85.7%
Sufficient level of safety 76.32% 12.35% 11.33%
Satisfaction with your relations
with roommates or
Satisfaction with living on your 68.87% 15.07% 16.06%
own (for those who live on their
own})
Satisfaction with your sex life 51.37% 17.65% 30.98%
Satisfaction with your family . . i
e 70.35% 15.56% 14.1%
Satisfaction with your physical 4947% 225% 6.68%
health
el 53.76% 19.3% 26.94%
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Table 3. Statistical information in relation to sociodemographic data

Quality of life
. AlS Epworth (MANSA)
Varizble Paositive Posili
iv iive
Mean | SD resuts | P Mean | SD wabs | P Mean | SD | p
Female
i 4.11 359 8.30 |4.19| 30.23% 6169 | 1089
(N =4,086) 8.25 | 411 | 5335% § o § 2
Sex =1 o o
Male n n i
7.22 | 4.02 | 4363% | = | 7.25 [392| 21.10% | =| 62.35 [ 11.065| =
(N=1256)
<500
thousand | 7.91 | 4.09 | 48.11% 8.04 (415 28.01% 61,86 | 1092
Placeof | (N=2628) & S E
residence | > 500 W & a
thousand | 810 |4.13 | 51.89% | ~ | 805 [4.16| 28.11% 61.85 | 1095
(N=2714)
AlS - Athens Insomnia Scale; Epwort — Epworth Sleepiness Scale; MANSA — Manchester Short Assessment
of Quality of Life

Studies and sleep disorders

A relationship between the occurrence of sleep disorders and type of studies
(p = 0.0043) indicates that these issues were especially common among art students
(65.22%), then among biology and humanities students (around 54%); on the other
hand, economics students had a good night’s sleep more often — 46.88% of them were
affected by sleep disorders. 50.27% of the medical students were diagnosed with sleep
disorders, and future midwives and paramedics had the highest percentage among all
medical students (63.64% and 60.47% respectively); on the other hand, the smallest
percentage was found among pharmaceutical students (44.05%).

The study also shows that fifth-year students slept the best, while sixth-year students
slept the worst (p = 0.0049) (57.24% of students from medicine departments sufter
from sleep disorders). However, when considering five-year studies only, the lowest
quality of sleep was found in second-year students (53.24% of students suffering from
these disorders). Nevertheless, it was sixth-year students who evaluated their quality
of life the highest, followed by fifth-year students, among which there was the small-
est number of students with a positive daytime sleepiness score on the Epworth scale
(24.81%). In these respects, in the study group. the worst results were achieved by
the first-year students — the percentage of students with a positive score among them
was as high as 30.40%, and it is first-year students that evaluated their quality of life
the lowest (p = 0.051). However, no upward or downward trend was found over the
course of studies — each year of studies was individual in character.

The sleepiness score of 15 or above on the Epworth scale indicates pathological
sleepiness and medical advice should be sought. This score was found among 3.92%
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of the respondents. These respondents included 144 medical students who accounted
tor 24.5% of the students with a positive sleepiness score in this group. As far as non-
medical students are concerned, 190 respondents were found to suffer from patho-
logical sleepiness who accounted for 15% of all non-medical students with a positive
sleepiness score (p = 0.0002),

Table 4. Studies, sleep disorders and quality of life

Quality of life
AlS Epworth (MANSA)
Variable i i
Oslive oslive
Mean | SD cosults | P Mean | SD ity | P Mean| SD | p
Medical
o 788 |417|50.27% | | 842 |4.28|32.02% § 63.36 | 10.75 §
University (N=1824) = = =
profie Non-medical a i n
= 8.07 [4.09|51.48% 785 |4.08|26.04% | =|61.09|1095| =
(N=3518)
[{N=1,240) | B.10 |4.06|51.94% 8.25 |3.99| 30.40% 61.41 11097
II(N=1221) | 8.21 |4.04|53.24% 796 |4.03|26.78% 61.79 | 10.67
Il (N=1208) | 8.00 [4.05|51.49% § 818 [4.33|20.60% | S |61.64 | 1048 | S
Year of study = = L]
IV(N=753) | 7.96 |4.26|57.27% | u | 7.91 |4.21|28.95% L6186 (1142 L
V(N=T70) | 749 [4.17 |50.46% 7.87 |4.24|27.09% 62.70 | 11.32
VI(N=152) | 848 |4.37|44.94% 756 |4.30|24.81% 63.19 | 12.04
AIS — Athens Insomnia Scale; Epwort — Epworth Sleepiness Scale; MANSA — Manchester Short Assessment
of Quality of Life

Stimulants and sleep disorders

Among the respondents, 94% claimed they had used at least one stimulant within
the last quarter before the study. 92.27% of the respondents claimed that they had
consumed alcohol, including 66.89% of those who said they had drunk it frequently.
The most commonly consumed alcohol was beer (72.11% of all respondents drank
it, including 78.15% of those who declared alcohol consumption); on the other hand,
drinks and spirits were least frequently consumed (46.42% and 57.79% of all re-
spondents within the above-mentioned period, respectively). It is an unreliable result,
however. It is affected by a considerably large group of women participating in the
study because 80.4% of the male respondents claimed they had consumed spirits.

91.8% of the female respondents consumed alcohol, of which 30.4% of those
who drank it at least once a week. A similar percentage of men claimed to have drunk
alcohol within the last quarter (p > 0.03), but there is male prevalence in its consump-
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tion (p = 0.000). 46.2% of the male respondents claimed to have drunk it at least once
a week. The study also demonstrates that the most alcohol is consumed by fifth-year
students (94.3%), while fourth-year students consumed it the least. Mathematics stu-
dents consumed alcohol the most, but there was no statistically significant difference
between individual majors (p = 0.294).

There was a statistically significant impact of drink consumption on sleep disorders
(53.06% of the students who consumed alcohol showed symptoms of sleep disorders
as compared to 49.3% of individuals with sleep disorders among non-drinking stu-
dents) (p = 0.0065). Those respondents who consumed drinks were sleepier during
the day (29.9% of them had a positive score on the Epworth scale as compared to
26.5% of the non-drinking respondents). Consuming beer, wine and spirits does not
have a statistically significant effect on sleep disorders and daytime sleepiness. This
relationship may result from a relatively higher alcohol consumption (expressed by
a gram of pure cthanol) in those students who consumed drinks as compared to those
students who consumed spirits (p = 0.23; p = 0.50; p = 0.65)

14.06% of the respondents claimed to have consumed cannabinoids (11.75% of
women and 21.58% of men). As far as the consumption rate among individual years
of studies is concerned, fifth-year students consumed them most frequently (15.84%)
and sixth-ycar and fourth-year students consumed them least frequently (11.2% and
12.75% respectively). There was no statistical relationship (p = 0.13) between the
study year and the frequency of cannabinoids use.

2.8% of the respondents (2.06% of women and 5.25% of men) consumed psycho-
stimulants. Second-year students were prevalent in their consumption. However, neither
the consumption of cannabinoids nor psychostimulants had a statistically significant
effect on sleep quality (p =0.55: p =0.22).

10.93% of the respondents consumed sedatives or sleep-inducing drugs. Women
are predominant here (p = 0.000), 11.91% of them took such drugs. On the other hand,
7.73% of men consumed such drugs. Sixth-year students took them most frequently
(16.45% of them claimed to have taken them), while fifth-year students took them
least frequently (9.87%). These drugs were taken the most frequently by medical
students (11.4%) than other students (10.7%) (p = 0.41). There was a relationship
between taking drugs and sleep issues among this group of students. 78.6% of the
drug-consuming students suffered from sleep disorders (p = 0.000) as compared to
47.7% of the students who did not take such drugs. On the other hand, 32.36% of the
drug-consuming students experienced daytime sleepiness as compared to 27.55% of
the students who did not take such drugs (p = 0.001).

There is no significant difference between the substance use pattern of medical
students and non-medical students. However, it may be noticed that non-medical stu-
dents consumed cannabinoids more often (15% of them claimed to have consumed
them within the last quarter) than medical students (12%) (p = 0.01).
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Table 5. Statistical data for stimulants

Quality of life
AlS Epworth
(MANSA)
Stimulant
Positive Positive
Mean | SD resulls: | & Mean | SD ek | 7B Mean| SD | p
[N=Y§,5929] 7.96 |409 | 5076% | o | 808 |4.15(28.06% | ,,, | 619 [1082 | =
Alcohol . < = @
(szw) 851 |432| 5472 | = | 770 |424 | 2833% | = | 6033|1200 | =
(NIE;‘SH 795 414 | S007% | o | 835 |419| 269% | o | 6030 | 155 | =
Cannabinoids N ? cﬁ, ?f
5 3 3 i ] | ) Rerai ] . 5 e
(N~40591) 802 |41 |5123% | = 800 |4.15| 27.82% | = | 6210 | 1081
{NESSO] 857 |434| 56% | oy | 859 |417|33.33% | « | 5756|1222 | 8
) e (=]
Psychostimulants N = = =
1
(N=5°192J 7.99 | 411 | 5092% | =| 803 |4.15|27.98% | =|6197 | 1087 | =
(NTE;M) 102|420| 7860% | o | 828 438 | 3238% | | 5558 | 1178 | o
= =
Sedative drugs T ? = 'ﬁ'
= 4"758] 7.64 |395|4769% | o | 802 [413| 27.55% | = | 6268|1057 | =
AlS - Athens Insomnia Scale; Epwort — Epworth Sleepiness Scale; MANSA - Manchester Shorf Assessment of
Quality of Life

Relationship between sleep disorders and the evaluation of quality of life

There is a strong relationship between the occurrence of sleep disorders and the
evaluation of one’s own quality of life (p = 0.000). The following trend can be noticed:
the higher quality of life was evaluated, the fewer sleep disorders were developed inthe
study group. On the other hand, those who evaluated their quality of life lower repotted
more sleep issues. Sleep disorders were present in 19.75% of the students who scored
76 points in the MANSA questionnaire; on the other hand, sleep disorders occurred
in 86.97% of the students who scored 39 points. A similar trend was observed in both
cases in terms of daytime sleepiness determined by the Epworth scale (p = 0.000).
These relationships are presented in Figure 1 and 2.

81.45% of the respondents who described their mental health as “could not be
worse” suffered from sleep disorders (p = 0.000), while 34.55% of them cxperienced
daytime sleepiness (p = 0.000). 26.38% of the respondents describing their mental
health as “could not be better” achieved a positive score on the AIS, while 18.03%
of them experienced daytime sleepiness. 78.52% of the students who were least sat-
isfied with their job (the “could not be worse” answer) experienced sleep disorders
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Figure 1. Quality of life and sleep disorders sleepiness

(p = 0.000), while 37.04% of them suffered from daytime sleepiness according to
the ESS (p = 0.000) as compared to 33.33% and 27% ot the most satisfied students,
respectively. Similar relationships can be determined in relation to the satisfaction
with respondents’ family relations (p = 0.000), physical health (p=0.000), own hobby
(p = 0.000), and sex life (p = 0.000).

Relationship between stimulant consumption and the evaluation
of quality of life

There was a relationship between stimulant consumption and the evaluation of
quality of life among the respondents. In the case of consuming cannabinoids, psycho-
stimulants and sedatives/sleep-inducing drugs, the students who admitted having taken
them evaluated their quality of life poorer than the students who did not take them
(p = 0.000). The greatest discrepancy was observed for sedatives and sleep-inducing
drugs (those who took them evaluated their quality of life at 55.6 points on average,
while those who did not take them at 62.7 points).

The only stimulant that did not follow the above-mentioned scheme was alcohol.
In the case of alcohol, the respondents who consumed it within the last quarter tended
to evaluate their life better than the non-consumer students. In addition, the respond-
ents who admitted having consumed alcohol frequently in the last quarter were more
satisfied with their lives (Figure 3 and 4).

As mentioned above, midwifery students had the greatest difficulties in falling
asleep among medical students. They evaluated their quality of life at 62.24 points;
90.91% of them claimed to have consumed alcohol, and 14.55% took sedatives or
sleep-inducing drugs. 89.29% of the medical students (from pharmaceutical depart-
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ments) who were found to sleep the best, with a quality of life score of 64.6 points,
claimed to have consumed alcohol, and 12.5% of them admitted having consumed
sedatives or sleep-inducing drugs.

Discussion

While conducting the study on sleep disorders, an objective and reliable assess-
ment of parameters such as, for example, sleep quality was a significant challenge.
Self-assessment questionnaires are a cost-effective tool to do so. In these questionnaires
respondents answer a number of questions concerning sleep itself (waking up at night,
sleep length, latency), as well as questions about functioning during waking hours
(sleepiness, falling asleep involuntarily, difficulties in daily activities). These methods
have repeatedly been compared to instrumental methods such as polysomnography,
which are more expensive and more difficult to obtain access to. A relatively good re-
producibility of results was demonstrated with the use of both types of methods [15, 16].

The AIS questionnaire used in the study was validated; the change of the cut-
off point from 6 to 8 points indicates some cultural differences as far as the answers
provided in the AIS are concerned [11]. A higher percentage of female respondents
in the study also requires comment. Based on the report Higher Education in Poland,
which was published by the Ministry of Science and Higher Education, on the num-
ber of women and men admitted to studies in the years 2007 and 2011, it seems that
apart from IT, engineering and technical, production and processing, architecture and
construction studies (which gather 16.4% of all the respondents in the study and were
combined into one “technical’ group), all other researched majors saw a predominance
of women — from 78% (medicine studies) to 38% (economical and mathematical stud-
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ies) [17]. Therefore, the division of sexes among the respondents reflects an average
cross-section of the academic society.

The results, as well as a review of Polish and world literature, indicate a persistent
upward trend in the incidence of sleep disorders among young people. The study car-
ried out in Poland by the Centre for Public Opinion Research (OBOP) indicated that
25% of young people aged 15-19 suffer from sleep disorders. A 1999 study, which
was confirmed in 2004, yielded the same results for the entire age range of the Pol-
ish population. These results correspond to the world data to a large extent [18]. The
study carried out in the United States indicate insomnia in 33% of young people aged
25 or below [19].

Women are more frequently affected by sleep disorders than men. This holds true
irrespective of the age, race or climate zone [ 18, 20, 21]. Having analyzed the causes
of sleep disorders in women, hormonal causes are prevalent. Even in the menstrual
cycle changes in sleep quality are noticeable in the late luteal phase. Excessive daytime
sleepiness is listed as one of the symptoms of premenstrual syndrome: on the other
hand, poorer sleep quality and hypersomnia tend to occur during menstruation. Still,
the study did not involve asking women about the cycle phases.

Pregnant women in the first trimester complain about tiredness, sleepiness, poorer
sleep quality and increased daytime sleepiness, while 97% of pregnant women in the
third trimester suffer from difficulties in falling asleep. The reason for this are physi-
ological changes such as an increased abdominal circumference, difficult venous return,
frequent urination, tiredness, increased body temperature, and breathing difficulties.
Once pregnancy is over, 15-20% of them also suffers from restless legs syndrome
[22]. Tt is women who take sedatives or sleep-inducing drugs more frequently [18].

Midwifery students had the greatest difficulties in falling asleep among all medi-
cal students. Given the number of midwifery male and female students, women are
prevalent. This may be the reason behind the distribution of the results. From 85% (the
Netherlands) to approx. 97% (Denmark and Russia) midwives are women in Europe
and in the world [23].

There is a number of factors that may influence sleep quality. They can be divided
into 3 main groups:

(1) Predisposing factors: genetic factors, excessive cognitive and emotional
stimulation, dysfunctional strategies for coping with stress, susceptibility to
worry, impulsivity, personality factors, age:

(2) Precipitating factors: stress related to life events, health, family and educational
problems, physical and mental illnesses, abusing psychoactive substances,
shift work, poor sleep hygicne;

(3) Maintaining factors: dysfunctional perceptions about sleep and insomnia, as
well as dysfunctional behavioral strategies for managing insomnia (too much
time in bed, going to bed earlier, limiting daytime activities, naps during the
day, poor sleep hygiene, and worrying) [24, 25].

It canbe seen that part of these factors coincides with the questions contained in the
questionnaire on quality of life. The results of this questionnaire demonstrate that the
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people affected by sleep disorders evaluate various aspects of their life lower. This also
concerns those factors that are primarily listed as the reasons for — rather than effects
of — possible sleep difficulties. Therefore, this poses the question: do unsatisfactory
sex life or difficult relations with respondent’s family have a negative impact on their
sleep, or rather the other way around — are tiredness or lack of sleep the reason why
the respondent cannot develop relations with their partner, family or friends?

The studies that have been conducted so far clearly indicate a relationship be-
tween sleep disorders and a family situation. It is the family situation that constitutes
a source of 20% of sporadic and 25% of chronic sleep disorders [26]. On the other
hand, researchers trom the University of California report that inadequate sleep length
or quality may lead to the deterioration of civil unions [27]. It is commonly known
that depressive disorders (where insomnia is a common symptom) may affect the
evaluation of quality of life. It has also been increasingly indicated that the analysis
of sleep disorders is becoming an effective risk assessment indicator of developing
depression and having relapses after remission [28]. New therapeutic strategies for
treating depressive episodes aim at the correction of circadian rhythms through the
interaction with melanocyte-stimulating hormone receptors and secondary modifica-
tion of dopaminergic and noradrenergic transmissions [29]. On this basis, it can be
deduced that there is an interdependence between sleep disorders and satisfaction with
various aspects of one’s own life. In this case it is an example of positive feedback.

The results of the study also indicate that first-year students suffer from sleep dis-
orders to a much greater extent and evaluate their quality of life poorer than fifth-year
students. This relationship may result from higher levels of stress during first year of
studies than during fifth year of studies. The latter also indicates the end of education
and lower levels of stress associated with end-of-term examinations. By analyzing
the syllabuses of individual majors, it can be additionally concluded that non-medical
students are preoccupied with their Master’s thesis during the last term; therefore, they
attend fewer classes and have relatively more free time. Those students who have just
been admitted to studies face new situations, adapt to a new environment, find their
feet among new peers, and try to develop their own learning system. Thus, it is the
stressful period that is characterized by the necessity to confront the requirements
of the environment, which activates reactions from the neuronal and neurohormonal
systems. Indeed. chronic stress is considered the most harmful to mental health [30].

According to a 2015 report of the Centre for Public Opinion Research on alcohol
and drug consumption among school-age youth, 92.7% of secondary school students
consumed alcohol within the last year, and women consumed it more frequently than
men by 0.5%. The most commonly used drugs were hashish and marijuana (31.5%);
on the other hand, 17% of the respondents admitted having taken sleep-inducing drugs
[31]. Surveys among adults indicate that alcohol is consumed by 76% of adult Poles;
65% of them claim to consume it sporadically and 11% of them — to consume it fre-
quently [32]. This corresponds to the results obtained in the study and demonstrates
that alcohol consumption issues begin earlier (in middle school or secondary school).
Alcohol consumption decreases considerably after graduating from university, but still
alcohol consumption in the Polish society is relatively high.
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There is a vast amount of data in the available literature on the negative effect
alcohol, cannabinoids and psychostimulants have on sleep length and quality. The ef-
fect of alcohol in the initial phase is body stimulation. However, it has a soporific
effect some time after consumption. Many people affected by insomnia make usc of
this fact. However, it should be remembered that when alcohol is consumed an hour
before going to bed, it distupts the other half of sleep [29]. Sleep becomes restless
and interrupted with wake-ups. It is difficult to fall asleep again after waking up [33].

In the study concerning the students who take psychostimulants, it was observed
that those students who take psychostimulants more frequently suffer from sleep
disorders and report poorer sleep quality as compared to the students who do not take
them [34]. As for cannabinoids, the situation is more complex. Early studies concern-
ing their effect on sleep show that their use may affect the nature and quality of sleep.
It has also been indicated that even though cannabinoids clearly disrupted individual
sleep cycles, the total sleep duration was proper. Unfortunately, it is currently difficult
to conduct research on this subject due to lack of control over confounding factors. On
the other hand, the studies that have already been carried out are very diverse in terms
of their results. However, it should be noted that "medical’ marijuana is sometimes
prescribed as a remedy for sleeping problems [35]. Despite the data obtained from
those studies, the results of this study show no relationship between sleep disorders
and the consumption of the above-mentioned stimulants.

Study limitations

The authors are aware of the study limitations. These limitations included the form
of the self-evaluation of the studied variables and the form of data collection. The lat-
ter was performed with the use of the Internet rather than direct interview. However,
it should be emphasized that Internet research is an acknowledged research method,
especially among young people, which allows us to reach a wide range of respondents
from around Poland, provides complete anonymity and a sense of security. As a result,
given answers are sincere. One should be aware of selection bias, however, research
has suggested that younger population is more comfortable using the Internet [36].
Results from the First Australian Young and Well National Survey showed there was
a higher proportion of young people reporting psychological distress online (online
self-assessment questionnaires) compared with CATT (Computer-Assisted Telephone
Interviewing) [37, 38]. The self-evaluation scales yield subjective results, which in
further studies require objective evaluation by means of psychiatric study. The interpre-
tation of the results is limited by lack of data concerning physical illnesses, medication
taken and mental disorders that the respondents may possibly suffer from, as well as
a number of social factors affecting the variables under evaluation. Nevertheless, it
should be emphasized that recognized and proven research methods were used in the
study, and the number of respondents was high, which translates into the reliability
of the results.
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Conclusions

Sleep disorders are a common dysfunction among young people. They occur in both
women and men, but it is women who are more susceptible to sleep difficulties.
Substance use is very common among Polish students of both sexes.

Abusive substances have a significant impact on the evaluation of quality of life.
In the assessment of the stimulant use pattern, the students of medical universities
slightly differ from students of other majors.

Quality of life of the respondents affected by sleep disorders is evaluated lower
than that of the respondents who are free from sleep disorders.

The high prevalence of sleep disorders and common use of psychoactive drugs
among Polish students require further exploration with particular emphasis on
preventive and therapeutic activities. The study develops powerful arguments in
favor of taking action against this disturbing phenomenon.
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Abstract: Sleep disorders are a serious health problem worldwide, and insomnia is their most
common manifestation. An increasing number of people have insomnia every year, young adults,
especially. Due to the importance that sleep has in almost every aspect of our lives, the need to
monitor disturbances in circadian rhythms has arisen. Therefore, this study aimed to assess the
prevalence of sleep disorders among Polish students, including their quality of life (QOL) and drug
use patterns. The study also investigated associations between sleep, QoL, and drug use. The study
was conducted in 2016-2021 based on the self-made sociodemographic questionnaire, as well as
), and
Manchester Short Assessment of quality of life (MANSA). A total of 14,844 students participated in
the study. The majority were women (80.7%), of which 3425 (23.1%) were medical students, with

standardized psychometric tools: Athens Insomnia Scale (AlS), Epworth Sleepiness Scale (E!

the most numerous representing medical and dental faculties, 1884 (57.2%). Before the COVID-19
pandemic, 52.1% of the surveys were collected; 54.1% of respondents had insomnia as indicated by
the AIS scores, and 26.1% displayed sleepiness during the day. Female students, the first-year college
students, more often suffered from sleep disorders. Drug use was widespread among Polish students,
correlating with sleep assessment results and QoL. In conclusion, sleep disorders are a significant
clinical problem among Polish students. Female and junior students’ years are more prone to sleep
deprivation. Insufficient sleep can be associated with a lower QoL score and psychoactive substance
use, The effects of the COVID-19 pandemic on sleep are not conclusive, because there was decreasing
quality for longer sleep durations. In order to analyze these associations, there is a need for further
in-depth study.

Keywords: sleep disorders; insomnia; quality of life; students; young adults; COVID-19

1. Introduction

Sleep disorders are a significant health problem worldwide, and insomnia is the most
common disease that affects increasingly more people every vear [1,2]. Young adults, often
students, are more prone to sleep deprivation [3]. Several reports have estimated that
even 40-60% of young adults have sleep deficits [4-8]. Biological and social factors and
incorrect behavior patterns are primary reasons for such phenomena. Because of their age,
the functioning of most students can follow symptoms of the so-called “youthful” delayed
sleep-wake phase disorder. Namely, their evening and night periods become preferential
to increased activity, while the day, especially in the morning, is a period of sleep and rest.
Getting up early, necessary to fulfill new adult social roles, is very difficult, and the amount

J. Clin. Med. 2022, 11, 2106, https: / / doi.org/10.3390/jcm11082106
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of sleep becomes insufficient [9]. Undoubtedly, the changes in social life functioning have a
significant impact. A period of education at the university level is associated with many
new life experiences such as changing the place of residence, increased independence,
changing peer groups, and new duties related to educational learning [10]. In addition,
the population of students rarely follows proper sleep hygiene and frequently overuse
psychoactive substances affecting sleep physiology [11-13].

Sleep is fundamental to life functions. Healthy sleep is necessary to maintain mental
and physical well-being and proper emotional and social functioning, while its disturbances
may have many adverse outcomes [14,15]. First, sleep deficit may lead to excessive daytime
sleepiness [10]. Second, individuals suffering from sleep disorders exhibit problems with
attention, memory, and concentration, which result in poor performance in study and
work [16-19]. The university student population is also predisposed to chronic diseases
such as diabetes, hypertension, obesity, or myocardial infarction with an increased risk
of death [20,21]. These people have a lowered quality of life (QoL) and an increased
risk of developing psychiatric diseases, and a tendency to risk behaviors and poor social
relations [22]. Because sleep deterioration enormously affects mental health, physical
health, and everyday functioning, there is a need of close monitoring of the COVID-19
pandemic deteriorating almost every aspect of human life, as shown by recent studies [22].
Moreover, the very recent studies have indicated that the adverse psychological outcomes
of the COVID-19 pandemic such as anxiety, depression, sleep disorders, and post-traumatic
stress disorder more often affect younger adults, including university students [23]. There is
also evidence of changes in the psychoactive drug use patterns in the COVID-19 pandemic,
depending on the data collection period, sample population, and the initial level of drug
use [24,25].

At the beginning of the 1970s, the definition of quality of life (QOL) was introduced
to medicine. Since then, there has been growing interest in applying QoL into medical
practice. According to the WHO definition, QoL is a subjective assessment of an individual’s
life situation concerning the individual’s culture, value system, goals, expectations, and
interests [26]. Therefore, measuring a patient’s QOL provides an essential possibility for
assessing a patient’s perspective concerning an individual life situation. As shown, patients’
subjective feelings influence, to a large extent, their behavior. Several studies have shown
that patients with decreased QoL due to a specific therapeutic therapy are more likely to
give it up despite clinical effectiveness. Nonetheless, the nature of QOL measurement
is challenging. Current research usually uses a questionnaire technique, covering many
aspects of life and being interpreted by having a total score value. An exemplary survey
measurement is the Manchester Short Assessment of quality of life (MANSA) [27-29].

To sum up, studies so far have shown that there is a close correlation between insomnia
and daytime sleepiness, with people suffering from insomnia having a higher level of day-
time sleepiness. Additionally, both of these parameters significantly lower the assessment
of the quality of life of students. Moreover, it has been proven that both women, students
of younger years and students of medical faculties show greater problems with sleep than
others [2,6,10,14,15]. The negative impact of the ongoing COVID-19 pandemic on sleep
quality and the assessment of quality of life has also been proven. During the ongoing
pandemic, an increase in sleep problems was observed both in the general population and
among students [22-25]. Moreover, the period of the pandemic also contributed to changes
in the scope of stimulants used, with the impact varying depending on the period of data
collection and the study group. Due to the connections between sleepiness, insomnia,
quality of life, and the drugs used, and the impact of the COVID-19 pandemic on them, we
decided to conduct a study that combines individual aspects [24,25].

This study aimed to assess disorders of circadian rhythms among Polish students,
including their QoL and psychoactive drug use patterns. In addition, is there a relationship
between insomnia, daytime sleepiness, and quality of life? Does the use of psychoactive
substances affect the level of insomnia, daytime sleepiness, and the assessment of the
quality of life, and is there a difference in their assessment in terms of gender, field of study,
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and year of study? Finally, has the COVID-19 pandemic contributed to the deterioration
in the quality of sleep and life of Polish students? Based on previous reports [1,2,4,20-25],
the authors formulated the following research hypotheses: (1) Sleep disorders are common
among Polish students. (2) Sleep disorders would be higher among female university
students. (3) There would be an association between sleep disturbance and QoL. (4) The
COVID-19 pandemic would exacerbate sleep disorders and reduce QOL among students.
(5) Male university students would be more prone to risk behaviors, including the use of
psychoactive substances.

2. Materials and Methods
2.1. Methodology

The study used a survey questionnaire design using standardized questionnaires
distributed online via the Facebook social network in groups associating students. The
students’ status in most cases was confirmed via their membership. The survey was
administered to students living and studying in Poland, and participation in the survey was
anonymous and voluntary. The survey data collection covered the period from 31 January
2016 to 1 January 2021.

At each stage of the study, the respondents had the opportunity to terminate their
participation without giving any reason. After being familiarized with objectives and
the research methodology, the respondents were asked to give informed consent to par-
ticipate in the study. Consented participants were then requested to continue the study
procedure. The survey questionnaire consisted of two sections. The first one assessed
socio-demographic status of the respondents, including age, sex, place of residence, field
of study, and year of study. Then, the survey assessed frequencies of using psychoactive
substances (alcohol, cannabinoids, psychostimulants) and hypnotics. The second part
involved three standardized psychometric tools: Athens Insomnia Scale (AlS), Epworth
Sleepiness Scale (ESS), and Manchester Short Assessment of quality of life (MANSA).

2.1.1. Athens Insomnia Scale (AIS)

The AIS scale is an 8-item tool for quantitative evaluation of insomnia symptoms based
on the ICD-10 criteria. It uses a four-point Likert scale (0—no difficulty, 3—severe difficulty)
assessing difficulty in falling asleep, waking up at night, waking up in the morning, total
sleep time, sleep quality, well-being the next day, mental and physical fitness the next day,
and sleepiness during the day, occurring at least 3 times in the last 14 days. The maximum
score that can be earned is 24. The Polish adaptation of AIS was used in which the cut-off
point for diagnosing insomnia was set at 8 scores. The measurement characterizes high
sensitivity (93%) and specificity (85%). Moreover, a high reliability of the Cronbach’s alpha
was shown, yielding a value of 0.832 [30-32].

2.1.2. Epworth Sleepiness Scale (ESS)

The ESS scale measures excessive sleepiness and is one of the most common in making
the diagnosis of sleepiness. The ESS consists of 8 questions about the likelihood of falling
asleep in 8 typical everyday situations (e.g., watching TV, sitting in a public place, lying
down and relaxing in the afternoon, etc.). The maximum ESS score is 24. The following
point criteria were adopted in the present study: 0-10 points means no daytime sleepiness,
11-14 points—sleepiness, and 15 points and above—pathological sleepiness, which requires
consultation with a doctor. The reliability of the scale measured with Cronbach’s alpha
coefficient was 0.755 [33-35].

2.1.3. Manchester Short Assessment (MANSA)

The MANSA measures the subjective assessment of several aspects of an individual’s
life satisfacion. MANSA consists of 16 questions covering individual spheres of life.
In 12 questions, the respondents give answers on a Likert scale from 1 (it could not be
worse) to 7 (it could not be better). The remaining 4 items include affirmative (2 points) or
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negative (1 point) answers. The maximum MANSA score is 92, and the QoL interpretation
involves the total scored obtained by respondent, where the higher the value, the better the
assessed QoL. Some reports may also use individual questions to evaluate life satisfaction.
Cronbach’s alpha was 0.810 [36,37].

2.2. Statistical Analysis

The analysis employed numerical and rank-based values. The chi-square test was used
to assess significant differences in the demographics of the university student population
before and during the pandemic and the frequency of drug use in both periods of time. The
age differences between groups before and during the pandemic was tested using the f-test.
Linear regression examined the effects of sociodemographic variables and stimulants on
the AIS, ESS, and MANSA scores. The linear regression models included two predictors,
including their interaction: the first predictor was “Pandemic” (with two levels: “Before”
vs. “During” Pandemic). Separate models included gender (female vs. male), year of
study (I-V1), major (medicine, engineering, humanities, economics, biology), type of faculty
(medical studies), alcohol consumption (yes/no), consumption of cannabinoids (yes/no),
psychostimulants (yes/no), and use of hypnotics (yes/no). The effects of the period of the
study (“before” and “during” a pandemic) and demographics on MANSA life satisfaction
were analyzed using the ordinate polynomial logistic regression. It included dependent
variables such as the subsequent MANSA items with rank values and the predictors of the
study period and demographic variables in separate models. The relationships between
drug use and the pandemic and demographic variables were investigated similarly. The
correlation between the scales was performed using Pearson’s correlation coefficient. The
Statistica program (13.3.) was used to compute f-test and chi-square statistics and general
linear models. The ordinate polynomial logistic regression models were built with the
MASS package in the R 4.0.4 environment.

3. Results
3.1. Characteristics of the Respondents

Detailed characteristics of the population are presented in Table 1. A total of 14,844 university
students in Poland with an average age of 21.82 = 2.8 participated in the study. A total
of 7735 (52.1%) surveys were collected in the period before the declaration of the COVID-
19 pandemic. The majority were women, 11,985 (80.7%), and 5,352 humanities students
(36.1%). Similar frequencies were observed both before and during the pandemic. The
study included a group of 3425 medical students (23.1%), in which the most numerous
group were students from the medical and medical-dental faculty, 1884 (57.2%). The study
was conducted according to the Helsinki Declaration and was approved by the Bioethics
Committee at the Wroclaw Medical University.

3.2. Sleep Disturbance

Detailed results of sleep disturbance are presented in Table 2. Polish students obtained
a mean AIS score of 840 + 4.35, and as many as 8041 (54.1%) students scored at least
8 points, showing insomnia [32]. A total of 3644 (24.5%) respondents said their sleep time
was satisfactory, while 4120 (27.7%) had satisfactory sleep quality. Only 955 (6.4%) did not
report daytime sleepiness. Specific single AIS measures for the entire study group and the
COVID-19 pandemic are presented in Table S1.

For the ESS’s somnolence subscale, the mean score was 7.77 &= 4.19. Somnolence
was diagnosed in 3872 (26.1%) students, of which 892 (6.1%) declared suffering from
pathological somnolence. The most common predisposition of sleep is lying down and
resting after lunch (91.1%). Nearly 5.8% of students admitted that there are situations when
they could fall asleep while driving a car for a few minutes to stop in a traffic jam. The list
of ESS items is presented in Table S2, which is part of the Supplementary Materials.

The analysis of sociodemographic variables indicated that women had significantly
higher mean AIS and ESS scores. Moreover, higher AIS and ESS scores were observed
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among first-year students. Interestingly, medical students with the lowest AlS values had
at the same time the highest ESS measure. There was a correlation between the stimulants
and ESS measures of sleep. Higher ESS scores were associated with psychostimulants,
cannabinoids, and hypnotics use. On the other hand, both psychostimulants and hypnotics
affected the AIS measures for students having on average higher values in both scales.
There was an inverse correlation for the effects of alcohol on sleep because individuals who
consumed alcohol obtained lower results on average on both scales.

Table 1. Characteristics of the study group.

. Overall Study Before During %3
bz GroupN (%)  PandemicN (%) PandemicN (%) <™ r
Female 11,985 (80.7) 6129 (79.2) 5859 (82.4)
Sex 25.38 <0.001
Male 2859 (19.3) 1612 (20.8) 1248 (17.6)
Age M + SD 2182 +28 21.97 £ 2.42 2171 +4.74 - <0.001
1 4842(32.7) 1866 (24.1) 2977 (41.9)
i 2767 (18.6) 1717 (22.2) 1050 (14.8)
2 8. 690 (21.8 E
T S— 1 781 (18.7) 1690 (21.8) 1093 (15.4) RIE: 0
v 2080 (14.0) 1131 (14.6) 949 (13.4)
¥V 1984 (13.4) 1129 (14.6) 855 (12.0)
A% 390(2.6) 208 (2.7) 183 (2.6)
o Medical 3425(23.1) 2082 (26.9) 1344 (18.9)
University profile 133.09  <0.001
Non-Medical 11,419 (76.9) 5659 (73.1) 5763 (81.1)
Medical 3425(23.1) 2082 (26.9) 1344 (18.9)
Technical 2676 (18.0) 1348 (17.5) 1329 (18.7)
Study course Humanistic 5352 (36.1) 2524 (32.6) 2829 (39.8) 15941  <0.001
Biological 915(6.1) 480 (6.2) 436 (6.1)
FEconomic 2472 (16.7) 1303 (16.8) 1169 (16.5)
Medical / Dental 1884 (57.2) 1119 (56.0) 765 (58.9)
Faculty in the Pharmacy 354 (10.7) 263 (13.2) 91(7.0) 31.57 <0.001
medical course Faculty of : &
A L S O 1058 (32.1) 616 (30.8) 443 (34.1)
COVID-19 pandemic Before pandemic 7735 (52.1) - - . .
status announcement During pandemic 7105 (47.9) - -
Use of stimulants in the last 3 months
Yes 13,039 (87.8) 7069 (91.3) 5973 (84.0)
Alcohol 18355  <0.001
No 1805 (12.2) 672 (8.7) 1134 (16.0)
Yes 1978 (13.3) 1082 (14) 898 (12.6)
Cannabinoids 5.77 0.016
No 12,866 (86.7) 6639 (86.0) 6209 (87.4)
’ Yes 417 (2.9) 218 2.8) 200 (2.8)
Psychostimulants 0.005 0.993
No 14,427 (97.1) 7532 (97.2) 6907 (97.2)
Yes 1933 (13.0) 904 (11.7) 1029 (14.5)
Sedatives 25.66 <0.001
No 12,911 (87.0) 6837 (88.3) 6078 (85.5)

There was no significant difference in the AIS measures between the period before
and during the pandemic, p = 0.061. The analysis of separate items showed a significant
decrease in sleep qualities for both stages as sleep was rated as satisfactory by 30.09% of
students before the pandemic as compared to a percentage of 25.20% after the declaration
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of the pandemic (p < 0.001). However, after the pandemic had started, the percentage of
students with adequate sleep time increased (20.97% vs. 28.44%, p < 0.001). A detailed list is

presented in Tables S1 and S2.

Table 2. Linear regression model of the influence of sociodemographics and stimulants on AIS and

ESS scales.
Explanatory Variable e B 95%Cl t p
Athens Insomnia Scale
COVID-19 pandemic Before pandemic 54.83% ~0.085 [-0.174, 0.003] 1879 0.061
status announcement During pandemic 54.51% Ref. Ref. Ref, Ref.
Female 55.90% 0.467 [0.378, 0.557] 10.283 <0.001
e Malo 1410% Ref. Ref. Ref. Ref.
1 55.48% 0.151 [0.004, 0.009] 2.100 0.035
11 56.02% 0.182 [0.003, 0.015) 2143 0.015
ST 1 53.90% ~0.042 [-0208,0122] 0308 0611
v 52.50% ~0.225 [~0.405, —0.043] ~2434 0.014
A 50.25% ~(.259 [ 0444, - 0.075] -2.759 0.005
VI 54.99% Ref. Ref. Ref, Ref.
Medical 501.88% ~(.404 [~0.546, —0.263] ~5.586 <0.001
Technical 52.90% ~0.194 [-0.345, —0.041] 2499 0.012
Study course Humanistic 57.91% 0.378 [0.253, 0.498] 6.022 <0.001
Biological 60.15% .601 [0.358, .834] 5.052 <0.001
Economic 49.80% Ref. Ref. Ref. Ref.
Medical /Dental 48.99% ~0.282 [-0.512, —0.052] —2401 0.016
R e el Pharmacy 47.74% —0.137 [-0491,0217]  —0759 0447
Faculty of Health Sciences 54.86% Ref. Ref. Ref, Ref.
Yes 53.94% —0.204 [—0.315, —0.094] -3.63 <0.001
Alcohol =
No 55.70% Ref. Ref. Ref. Ref,
Yes 53.48% Ref, Ref, Ref, Ref.
Cannabinoids
No 54.26% ~0.031 [-0.134, 0.072] ~0.391 0.553
kit Yes 58.85% Ref. Ref. Ref. Ref.
No 54.02% —0.356 [-0.568, —0.144] -3291 <0.001
Yes 78.43% Ref. Ref. Ref. Ref.
Sedatives
No 50.52% ~1.700 [-1.800, —1.599] —33.115 <0.001
Epworth Sleepiness Scale
COVID-19 pandemic Before pandemic 28.33% 0.326 [0.241,0.412] 7.493 <0.001
status announcement During pandemic 23.62% Ref. Ref. Ref, Ref.
Female 27.48% 0.477 [0.390, 0.562] 10915 <0.001
e Male 2021% Ref. Ref. Ref. Ref.
1 26.68% 0.201 [0.066, 0.336] 2923 0.003
I 27.25% 0.223 [0.063, 0.383] 2.732 0.006
Stdg geas il 26.70% 0,055 [-0.103,0215] 0685 0.049
w 23.89% ~0.151 [-0.324, 0.022] -1.701 0.088
Vv 24.1%% —0.167 [—0.344, 0.010] —1.847 0.065
Vi 27.11% Ref. Ref. Ref. Ref.
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Table 2. Cont.
. Percentage of
Explanatory Variable Positive Results B 95%Cl1 t v

Medical 30.24% 0.409 [0.272, 0.545] 5.867 <0.001

Technical 24.80% —0.086 [—0.232, 0.060] -1.154 0.249

Study course Humanistic 25.11% —0.033 [—0.151, 0.085] —0.5514 0.581
Biological 27.18% —0.044 [-0.268, 0.180] —0.384 0.701

Economic 23.42% Ref. Ref. Ref. Ref.

Medical /Dental 28.82% —0.268 [=0.500, —0.035} -2.261 0.023

Faculty :‘n'uh:c“‘ed ical, Pharmacy 31.92% 0.081 [-0.2767,0439] 0446 0.655

Faculty of Health Sciences 32.20% Ref. Ref. Ref. Ref.
Yes 26.32% (.19 [0.090, 0.302] 3.626 <0.001

Alcohol
No 24.31% Ref. Ref. Ref, Ref.
Yes 28.89% Ref. Ref. Ref. Ref.
Cannabinoids

No 25.65% ~0.147 [0.048, 0.247] ~-2916 0.003

Yes 32.30% Ref, Ref. Ref, Ref.

Psychostimulants

No 25.90% ~0.242 [ 0455, —0.048] —2427 0.015

Yes 30.26% Ref, Ref. Ref, Ref.

Sadatives

Sedatives No 25.45% ~0.143 [-0243, —0.043]  -2809  <0.001

Notes: Statistically significant values are in bold with the significance level set at p < 0.05. Abbreviations:
B—coefficient value of a given variable, 95% Cl—confidence interval of B coefficient, f—test value, p—statistical
significance. M—mean, SD—standard deviation.

The analysis of separate items showed that the factors of the well-being of the next
day (r = 0.702, p < 0.001) and the subjective assessment of sleep quality (r = 0.663, p < 0.001)
impacted the final AIS score most.

Similarly, the higher ESS scores correlated with the probability of falling asleep while
reading (r = 0.585, p < 0.001) and during rest after lunch (r = 0.579, p < 0.001).

3.3. Quality of Life Assessment

Detailed MANSA results are presented in Table 3. The study found that the mean QolL.
was 60.95 = 11.25. Women assessed their QOL significantly lower than men (p = 0.043).
Among the stimulants used, both alcohol and cannabinoids were associated with a higher
QOL score, unlike with hypnotics and psychostimulants. The period of the COVID-19
pandemic significantly lowered the QoL among Polish students (p < 0.001). Moreover,
people suffering from insomnia and daytime sleepiness showed a much lower subjective
assessment of the quality of life (p < 0.001).

The analysis of separate MANSA scores showed that Polish students gave the highest
ratings for their satisfaction with the sense of security and relationships with their room-
mates. Because of the ongoing pandemic, there was a significant decrease in the subjective
assessment of mental health (OR 1.49, p <0.001), as well as the general feeling of satisfaction
with life (OR 1.3, p < 0.001). During the pandemic, Polish students gave higher ratings for
satisfaction with the housing situation (OR 0.81, p < 0.001) and relations with roommates
(OR 0.88, p < 0.001). A detailed list of the MANSA items and their relationship with the
COVID-19 pandemic is presented in Table 4.

3.4. Correlations between Individual Scales

There were significant correlations between the AlS, ESS, and QoL. measurements
used in the study. It was shown that the increase in AIS values was positively associated
with the mean ESS score (r = 0.223, t = 27.983, p < 0.001). However, there was an inverse
correlation between the assessment of sleep and QOL, because higher AIS (r = —0.477,
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t=—66.204, p <0.001) and ESS (r = —0.129, t = —15.923, p < 0.001) scores correlated with a
lower subjective QOL assessment (MANSA).

Table 3. Influence of sociodemographic variables, pandemic, stage of studies, insomnia, and daytime
sleepiness on subjective QOL assessment in a linear regression model.

Explanatory Variable B 95%CI t P
MANSA Scale
COVID-19 pandemic Before pandemic 0.430 [0.199, -0.661] 3.653 <0.001
status announcement During pandemic Ref. Ref. Ref. Ref.
Female —0.237 [—=0.468, —0.006] —2.015 0.043
8 Male Ref. Ref. Ref. Ref.
| —0.866 [—1.223, —0.504] —4.682 <0.001
mn -0.545 [-0.975, —0.115] ~2489 0.001
Study year 1 —0.644 [-1.072, —0.216] —2953 0.003
v 0.385 [—0.08, 0.851] 1.616 0.105
v 0.704 [0.227,1.181] 2.896 0.003
VI Ref. Ref. Ref. Ref.
Medical 2238 [1.873, 2.602] 12.024 <0.001
Technical 0.049 [—0.341, 0.439] 0.248 0.804
Study course Humanistic -1.503 [-1.817, —1.188] —9.360 <0.001
Biological —0.891 [—1.491, —0.291] —2912 0.003
Economic Ref. Ref. Ref. Ref.
Medical /Dental 1401 [0.821, 1.982] 4.731 <0.001

Faculty in the

? Pharmacy —0.326 [—1.221, 0.569] —0.713 0476
medical course
Faculty of Health Sciences Ref. Ref. Ref. Ref.
Yes -8.923 [—9.255, —~8.589] —52.465 <0.001
Insomnia (AIS)
No Ref. Ref. Ref. Ref.
. Yes —-3.297 [—3.706, —2.888] —15.801 <0.001
Daytime sleepiness (ESS)
No Ref. Ref. Ref. Ref.
B Yes 0.552 [0.267, 0.834] 3.793 <0.001
i No Ref. Ref. Ref. Ref.
o Yes Ref. Ref. Ref. Ref.
Carsiibinads No —0.587 [ 0853, —0.320] —4301 <0.001
Yes Ref. Ref. Ref. Ref.
Psychostimulants
No 2.056 [1.501, 2.603] 7.372 <0.001
; Yes Ref. Ref. Ref. Ref.
Spddatives No 3198 [2.934, 3.465] 23.719 <0.001

Notes: Statistically significant values are in bold with the significance level set at p < 0,05. Abbreviations: B—coefficient
value of a given variable, 95%Cl—confidence interval of B coefficient, t—test value, p—statistical significance.

3.5. The Pattern of Stimulants/Alcohol and Drug Use among Polish Students

The drug use related to stimulants is presented in Table 1. Detailed effects of so-
ciodemographics and the pandemic on drug use are shown in Table 5. The most common
stimulants were alcohol, consumed by 87.7% of respondents, but after the COVID-19 pan-
demic burst, alcohol use had decreased from 91.3% to 84%. Hypnotics were used by 13% of
the respondents, and psychostimulants were used by 2.9% of the university /undergraduate
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student population. There was a significant influence of gender on the type of stimulants.
Women used sedatives/sleeping pills more often, whereas men consumed alcohol, and
used cannabinoids and psychostimulants more often. With alcohol consumption, we ob-
served a distinct pattern that a higher year of study was associated with increased alcohol
use. It was also shown that after the COVID-19 pandemic burst, the frequency of using hyp-
notics/sedatives by Polish students increased significantly (OR 0.76, p < 0.001). However,

as the pandemic continued, alcohol consumption decreased (OR 1.35, p < 0.001).

Table 4. Polynomial logistic regression analysis of the relationship between separate MANSA

subscales and the COVID-19 pandemic in the ordinance.

';‘::e:z;'l!hf:; :1 :t;‘ Before the Pandemic Announcement
Question i oR
(SD) (95%CT) ¥
gl X 3 459 1.30
c . g 3 G ?
How satisfied are you with your life as a whole today? (134) (1.22-138) <0.001
How satisfied are you with your job (or sheltered employment, or 4.441 0915 <0.001
training /education as your main occupation)? (1.34) (0.86-0.97)
How satisfied are you with your financial situation? élé;; a ()lfll 18) 0.001
How satisfied are you with the number and quality of 4.667 1.09 0.006
your friendships? (1.72) (1.02-1.16) <

How satisfied are you with your leisure activities (hobby)? ?126?) © 917?;‘ i 0.201
How satisfied are you with your accommodation? :17(::) © 71;_8(: 87) <0.001
How satisfied are you with your personal safety? ?114(;.“; a o:,,_]]z 20) <0.001

. . b $ 5.049 0.88
How satisfied are you with the people that you live with? (1) (0.83-0.94) <0.001
How satisfied are you with your sexual life? é%;; a 0;0;) 17) 0.002

> y 3 Do o o 4.962 1.14
How satisfied are you with your relationship with your family? (144) (1.07-122) <0.001
How satisfied are you with your physical health? (41?;:31) © 9:3:1()) 0.216
How satisfied are you with your mental health? (4]1:;: a -&};—*;’58) <0.001

Notes: Statistically significant values are in bold with the significance level set at p < 0.05. OR—odds ratio.

Table 5. Polynomial logistic regression analysis of sociodemographics and pandemic effects on the

frequency of stimulants/alcohol and drug use.

Alcohol Cannabinoids Psychostimulants Sedatives
Variables OR OR OR OR
(C195%) s (C195%) 4 (C195%) i (C195%) r
Sex _ 145 2.10 210 0.66
(Female—Ref.) Mal 130163 VUL og54g) V0L Gegagy 0O oy ggyy <0001
083 0.85 0.81 1.04 ,
I ©73-088) %92 gee10s) MM gs2a27 932 gssa2y 067
Study year 1.02 1.04 099 1.02
(Iyear—Ref) o o116 970 (ossa26) OB (gee149) 0970 (osanagy  O8M
1.05 0.87 093 0.83
v ©o-12y MO o009 9B geo-1asy 070 gepaigzy 006
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Table 5. Cont.
Alcohol Cannabinoids Psychostimulants Sedatives
Variables OR OR OR OR
(C195%) g (C195%) P (C195%) L (C195%) P
113 0.69 0.61 0.84
v ©99-130 %7V 054089 O gaerey Y70 oer-10s O
136 061 0.90 1.04
v 10e180) %% (036103 %00 36225 08%  (ges-1s8 OB
: 1.00 0.88 = 079 = 101
Eonomic g2 102 OB gg1128) 0% 039159 99 (oza1a9 0913
i 0.83 0.79 1.06 140
N — Humanistic (0.69-1.00) 0.050 (0.58-1.09) 0.148 (0.58-1.97) 0.835 (1.04-1.87) 0.029
(Biological—Ref.) 0.88 0.74 094 0.94
: 7 , ; : :
Medical 573108 926 osiaoy 999 qusissy 081 gesaze 0710
2 118 0.96 112 0.64
Technical (0.97-145) 0.085 (0.70-1.30) 0.799 (0.58-2.15) 0.732 (0.46-088) <0.001
Medical 157 165 S0 0.78
- 0.025 B 0387 ©41- 0276 ; 0.430
Faculty in anddental  (1.06-2.32) (0.78-352) et (0.43-143)
the medical course o
(Pharmaceutical—Ref.) Health 1.44 0.85 0.788
sciences  (096-217) 99 (gagig0 070 }gf‘;‘) 0839 (04p-149) 0463
COVID-19 pandemic
Before 135 1.10 093 = 0.76
([;'f:;“g;"ﬂ:“d:"m;) pandemic  (127-144) <00 (gogy2z) 00 gmgy 01 geesy <000

Notes: Statistically significant values are in bold with the significance level set at p < 0.05.

4. Discussion

Sleep disorders are a significant health problem, not only among the elderly but
now also among young adults. Therefore, the central aim of this study was to assess the
prevalence of sleep disorders among university students, including their QoL and patterns
of psychoactive substance use. In addition, the study determined how the COVID-19
pandemic affected students” quality of life. The study proved a considerable health problem
of Polish students because it showed that 54.1% of the population sample had symptoms
of insomnia as indicated on the AIS scale [31]. To the best of the authors” knowledge,
this has been the first report on such a large group of Polish students, and it includes
observations both before and during the COVID-19 pandemic, which makes the study
strong and innovative.

The ESS results showed the occurrence of daytime sleepiness in 26.1% of students, of
which as much as 6.1% should suspect pathological sleepiness. The present results are con-
sistent with other reports indicating a significant increase in sleep problems among young
adults. For instance, in a study conducted in Morocco, the prevalence of insomnia was
found in 54% of the students’ population, and 9.4% of them suffered from daytime sleepi-
ness. In another study on Hungarian students, 23% of the population had insomnia [38,39].
However, as previously observed by Ohayon [40], the prevalence of sleep disorders varies
depending on the data collection period, population sample, and research methods. For
example, a Polish study on the assessment of sleep disorders among 2413 young Poles indi-
cated that 50.5% of them declared difficulties with sleep [41]. Another study by Katduriska
et al. [42] in 2019 based on standardized psychometric tools found sleep disorders in 28.3%
of respondents, among whom there was a large number of students from universities in
Krakow—19.7% [42,43]. However, in a Polish study on 1,649 students during the lockdown
in Poland, insomnia was diagnosed in 42.03% of the population sample [44]. Interestingly,
in a large population study by Kiejna et al. [2], the occurrence of sleep disorders among
Poles over 15 years of age was estimated at 27.3%. As mentioned earlier, these discrepancies
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more likely depended on the different periods of data collection, various research methods,
and the selection of the population sample.

In this study and many previous reports, it was observed that women much more
often suffer from sleep disorders [2,6,39,41,45]. This report found that women scored
higher in both AIS and ESS scales. These findings are not clear. Undoubtedly, women
show a higher level of emotional excitability and therefore are more at risk of developing
psychiatric diseases, including anxiety and depression, which are associated with sleep
problems. It is believed that this results from sex steroid hormones whose levels are
different between genders after puberty [46]. The concentration of hormones in women
is related to the menstrual cycle, affecting assessments of the quality and duration of
sleep [47,48]. Some studies have shown that high estradiol and progesterone levels were
associated with prolonged arousal and wakefulness [49]. There was also a unidirectional
growing intensification of both insomnia and daytime sleepiness in the first-year students,
obtaining higher AIS and ESS scores. These effects may be explained by appearances
of life changes associated with the university enrolment, including change of place of
residence, new sodial roles, and new life obligations. These changes can induce anxiety
and fear, correlated with the risk of developing sleep disorders, as confirmed in earlier
reports [50,51].

Contrary to the previous observations, in this study, medical students showed signifi-
cantly lower AIS scores than students from other studies. In ESS, these values were highest,
and the percentage of people with a positive result was 30.24%. In a survey among medical
university students, daytime sleepiness occurred in 35% of Malaysian students, 30.6% of
Indian students, and 46.5% of Brazilian medical adepts [15,52,53]. Tt is believed that high
sleepiness among medical students is associated with many hours of classes, study, clinical
practice, often including night duty, and significant stress and mental strain [54].

The comparison of separate AIS items showed a moderate correlation between the
result and the question about sleep quality (r = 0.663, p < 0.001). This effect seems to
be consistent with the reports worldwide indicating that the quality, but not the time,
of sleep is most important (r = 0.578, p < 0.001). This may also be the result of no AIS
differences between periods before and during the COVID-19 pandemic. During the
lockdown, universities were closed, and students switched to remote learning. Their scope
of decreased duties could contribute to changing their sleep pattern. For instance, Gupta
etal. [55] observed that students went to sleep late more often during the lockdown, got up
later, and had a greater number of naps during the day, which reduced the quality of sleep.

Another explanation could be that students had longer sleep during the day because
of life changes. Here, we observed that the percentage of students with normal sleep time
increased from 20.97% to 28.44%, p < 0.001, while sleep satisfaction decreased from 30.09%
to 25.20%, p < 0.001. It is clear that delayed falling asleep can reduce the amount of slow-
wave sleep, significantly deteriorating its quality and exacerbating sleep problems [53,54].
Similar findings were also observed among Spanish students as there was an increase in
sleep time in the initial period of the pandemic [25]. In contrast, in a study conducted in
Jordan, 94.9% of students declared that the pandemic had affected their sleep habits, and
74% of them reported a subjective deterioration in sleep quality. Additionally, 71.3% of
students showed symptoms of depression [22]. The COVID-19 pandemic is an unusual
situation, having a considerable impact on people’s health and psychological condition.
Recent reports have shown an increased risk of depression, anxiety, sleep disorders, and
PTSD in almost every age group [23]. In addition, the present results of the subjective
assessment of mental condition showed a decreasing tendency when comparing periods
during and before the pandemic (OR 1.49, p < 0.001) and the QOL (OR 1.30, p < 0.001). Thus,
the impact of the COVID-19 pandemic on mental health seems to be complex, demanding
constant monitoring, especially given successive waves of the disease. We should note that,
despite the social distancing, socialization was rated by Polish university students as being
more satisfied with the housing situation (OR 0.81, p < 0.001) and relations with roommates
(OR 0.88, p < 0.001).
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Psychoactive substances influencing sleep include alcohol, cannabinoids, cocaine, or
morphine [11-13,56,57]. The study confirmed the relationship between sleep and substance
use. We showed that psychostimulants and sedatives-hypnotics were associated with AIS
scores, while alcohol consumption was associated with lower AlS scores. However, the
EPSS measurement showed that alcohol, cannabinoids, psychostimulants, and hypnotics
affected daytime sleepiness. The finding of the effect of stimulants on sleep is not clear.
For example, alcohol consumption in the initial stage may lead to a subjective improve-
ment in sleep [58]. However, its only long-term use that can disturb sleep by extending
its latency time, shortening the duration of sleep, and leading to frequent awakenings,
thus significantly diminishing its quality [58,59]. The cannabinoids have a similar effect
on sleep, but in the short-term manner, subjectively improving sleep quality [58]. In the
study investigating the subjective evaluation of cannabis’ effect on sleep, the respondents
indicated the ease of falling asleep as the main advantage of drug use [60]. Similar find-
ings were confirmed in polysomnography studies of small THC doses, leading to shorter
falling-asleep times, shorter sleep latencies, and shorter awakening times [61]. However,
for chronic alcoholic use, even at low doses, there is a negative effect on sleep [62]. The
most common subjective feelings are bizarre dreams, decreased sleep quality, and insom-
nia [63,64]. On the other hand, there is substantial evidence that substance use reduces the
quality of sleep and adverse next-day effects on memory [65], as indicated in this study
in a higher percentage of people with positive ESS and AIS scores. It is worth noting that
the relationships between sleep and substance use seem to be bidirectional: the incidence
of sleep disorders affects the increased risk of using psychoactive substances, and vice
versa, their use leads to sleep deterioration. There is also evidence that the sleep disorders
after discontinuation of psychostimulants may be an independent factor predisposed to
relapse [62]. However, that requires in-depth analysis that goes beyond this study. The
study showed that at the initial stage of the COVID-19 pandemic, there was a significant
decrease in alcohol use among students in Poland. Similar findings were observed among
students from the USA, Portugal, or Germany [66-68]. This effect was probably due to
the prevailing restrictions, e.g., the closure of bars, restaurants, pubs, and universities,
and the introduction of distance learning. This resulted in the deprivation of in-person
social interactions often associated with alcohol consumption. This was also confirmed
by the change in drinking habits, for instance, smaller amounts were consumed more
often with the family [66-68]. The study among Spanish students showed a decline in
alcohol and tobacco consumption as well as pro-health habits, such as increasing physical
activity and consumption of fruit and vegetables. Some researchers hypothesized that the
COVID-19 pandemic intensified some health-promoting habits due to the fear of the virus
and death [25]. On the other hand, another study in the US assessing alcohol consumption
before and after university closure showed an increased alcohol consumption and exces-
sive searching for drinking opportunities among students [24]. Therefore, the patterns of
substance use in the COVID-19 pandemic seem to vary given the study site, and its period
and individual predispositions, consequently, it should be subjected to further monitoring.
Interestingly, there was an inverse pattern in hypnotics/sedatives as their consumption
increased during the COVID-19 pandemic. Undoubtedly, this effect may be explained by
an increase in anxiety and depression, and sleep disorders [69]. Moreover, the period of the
COVID-19 pandemic is also reflected in the assessment of our sleep. While the study results
did not show any differences between the stages in the mean AlS values, these observations
are visible in individual questions. The quality of sleep decreased significantly while its
length increased.

The authors are aware of limitations of this study. The first limitation of the study
was data collection. This resulted in difficulties in precise estimation of the number of
participants who received the information and participants who replied. Additionally, it
was not possible to determine the number of questionnaires that were initially finished
and then not completed at each stage. Moreover, the anonymity of the study prevented the
authors from providing information about the results and information about the potential
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need for specialist consultations. Another limitation was the limited representativeness of
the Polish university students, such as most women, students of humanities, and first-year
students. The measurements used also had some limitations. The self-reported scales
were based on subjective feelings, but in-depth psychiatric research requires objectification,
such as a psychiatric examination or standardized instruments. However, the scales used
were comparable to the tools of, e.g., polysomnography, where satisfactory results were
obtained [70,71]. The findings were also limited as no data on somatic diseases, medications,
and mental disorders among the respondents and their family members were provided, as
well as many other important sociodemographic factors. However, it should be emphasized
that the study used reliable research methods and a large sample size. Limitations included
the lack of measurements of the level of addiction to the substances used, as well as the
assessment of day /night activity among respondents, which, according to the literature,
have an impact on sleep quality [72].

To sum up, this study provides important findings on the epidemiology of sleep
disorders, including somnolence and insomnia, and the subjective assessment of QOL
among young adults studying in Poland. Tt indicated the specific psychoactive substance
use patterns in Polish university students. It turned out that insomnia may be a common
phenomenon as 54% of the surveyed students were prone to its symptoms. In addition, the
study showed that the COVID-19 pandemic increased daytime sleepiness, worsening the
quality of sleep without increasing the phenomenon of general insomnia. Compared to
other reports, there was a significant increase in sleep problems among adults in Poland
before the pandemic. However, the heterogeneity of the study groups, different periods of
data collection, and different research methods prevented conclusive results from being
obtained. Therefore, further research on sleep disorders requires an in-depth analysis based
on a standardized methodology to objectify the final conclusions. Therefore, the authors
have made an effort, and research is currently underway to disseminate the questionnaire
in many countries around the world. The publication of the results is planned shortly.

5. Conclusions

Sleep disorders are a significant health problem for young adults living in Poland.
The impact of the COVID-19 pandemic on sleep is not fully clear. As the pandemic has
progressed, the quality of students’ sleep has decreased, and the phenomenon of daytime
sleepiness may have also increased. There were no differences in severity of insomnia
before and during the COVID-19 pandemic among Polish students. Ultimately, we found
that substance use is widespread in young adults, affecting either sleep or their quality of
life. Our findings also suggested the increased use of sedatives /hypnotics and decreased
alcohol consumption during the COVID-19 pandemic.
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Abstract: In March 2020, the WHO announced the COVID-19 pandemic, which has been ongoing for
over 2 years. To stop the spread of the virus, the governments of many countries decided to introduce
reasonable social restrictions that were suitable for pandemic waves. This led to radical changes in
people’s lives, especially among students, who are very active in society. Before COVID-19, being of
student age was associated with the highest frequency of stimulants use. It is important to note that
drugs are taken disparately in various areas. Therefore, using the Computer-Assisted Web Interview
type of study, the impact of the pandemic on the use of alcohol, cannabinoids, psychostimulants (e.g.,
amphetamine, methamphetamine, ecstasy) and sedatives (e.g., zolpidem, zopiclone, alprazolam,
lorazepam, etc.) was assessed among students from European countries. The questionnaire included
single- and multiple-answer questions. The first part concerned sociodemographic questions, while
the second included questions about the use of stimulants in the last 3 months prior to participation in
the study. Distribution of the survey covered the period from 31 January 2016 to 30 April 2021. A total
of 17,594 European students participated in the study. The vast majority of participants were women
(80.4%) and students of non-medical universities (77.2%) living in Eastern European countries (86.1%).
Of all students, 15,613 (89.6%) reported alcohol drinking, 2538 (14.1%) the use of cannabinoids, 650
(3.6%) psychostimulants, and 2252 (12.5%) sedatives in the past three months. It has been shown
that women are far less likely to use alcohol (OR 0.81), psychostimulants (OR 0.44) and cannabinoids
(OR 0.49), while they are more likely to use sedatives (OR 1.41). During the COVID-19 pandemic,
the consumption of alcohol (OR 0.55) and psychostimulants (OR (.72) decreased and that of sleep
medications increased (OR 1.17). To conclude, the COVID-19 pandemic influenced the pattern of
stimulants used by students in European countries. The restriction of social interactions contributed
to the decrease in the consumption of alcohol and psychostimulants but increased the use of sedatives
and the frequency of their use. Women were found to use sedatives more often, while men preferred
to drink alcohol and use cannabinoids or psychostimulants. It has also been shown that students
of Central and Eastern Europe more often use alcohol and sedatives, while in Southern European
countries psychostimulants and cannabinoids are preferred.

Keywords: COVID-19; restrictions; students; lifestyle; Europe; sedatives; stimulants; alcohol; drugs

1. Introduction

Due to the rapid spread of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the World Health Organization (WHO) announced the coronavirus disease 2019
(COVID-19) pandemic in March 2020, which has been ongoing for over 2 years [1]. In its
early stages, the governments of many countries decided to introduce reasonable social
restrictions in order to stop the spread of the virus; the level of restrictions varied in each
pandemic wave [2-4]. Restrictions included, but were not limited to, the closure of offices,
shopping malls, hotels, bars and clubs. In addition, the closure of kindergartens, schools
and universities forced the introduction of remote education, which, until then, had not
been a popular method of education [5,6]. However, these restrictions were not identical in
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every European country, and as the pandemic continued, national governments pursued
their own policies to counter COVID-19 [7]. This led to radical changes in people’s lives,
especially among students, who are social butterflies. Previous studies have shown that in
the early pandemic stages, the number of social meetings decreased sharply [8]. In addition,
it has been shown that before the COVID-19 outbreak, being of student age was associated
with the highest frequency of stimulants use [9,10]. Moreover, the use of, for example,
sedatives—such as antidepressants, anxiolytics and hypnotic-sedatives—has increased due
to pandemic-related mental distress [11]. Interestingly, the consumption aspect needs to be
considered bearing in mind that sedatives are taken disparately in various areas, which
generally reflects the problem with the usage of drugs overall [12,13]. The same diversity
is known to be present in groups of different ages [14]. Therefore, the aim of this study
was to assess the impact of the COVID-19 pandemic on the use of alcohol, cannabinoids,
psychostimulants and sedatives among students from European countries. To the best
of the author’s knowledge, this study is one of the few studies on such a large sample
group, which covers 40 European countries and compares periods before and during the
COVID-19 pandemic, which is its strong point.

2. Materials and Methods

This was a Computer-Assisted Web Interview (CAWI) type of study on the basis of
an original proprietary questionnaire. The survey was distributed via a social network
among the groups of students who were the study recipients. The participation was fully
voluntary and anonymous. At each stage of the study, the respondents had the opportunity
to withdraw from participation without giving a reason.

Before completing the questionnaire, the participants were informed about its goals
and methodology; they then gave their informed consent to participate in the survey.
Afterwards, the respondents confirmed their student status. The lack of consent and/or
lack of student status confirmation resulted in the immediate termination of the study.
However, if both criteria were met, the respondent continued to the appropriate part
of the questionnaire. Distribution of the survey covered the period from 31/01/2016 to
30/04/2021.

The questionnaire included single-answer and multiple-answer questions. The first part
concerned sociodemographic questions including age, gender, college profile (medical /non-
medical) and both the year and country of study. The next part of the survey included
questions about the use of alcohol, cannabinoids, psychostimulants (e.g., amphetamine,
methamphetamine, ecstasy) and sedatives (e.g., zolpidem, zopiclone, alprazolam, lorazepam,
etc.) in the last 3 months prior to participation in the study. Additionally, if the answer
was affirmative, they were asked to specify the frequency of using stimulants: at least once
a week; several times a month; not more than once a month; or once a quarter. Among
students consuming alcohol, a question was also asked about the type of drink consumed
(multiple-answer question). Based on the date of completing the survey, the respondents
were divided into people before and during the COVID-19 pandemic. The cut-off date was
11/03/2021, i.e., the date when the pandemic was announced by the WHO. Based on EuroVoc
data, the respondents were divided according to the European region of study; the following
were distinguished: Western, Northern, Southern and Central-Eastern [15].

The study was conducted according to the guidelines of the Declaration of Helsinki
and approved by the Bioethics Committee of the Wroclaw Medical University, Poland.

Statistical Analysis

Statistica 13.0 (Hamburg, Germany) by StatSoft was used for the statistical analysis.
The Shapiro-Wilk test was used to estimate the normal distribution. Basic descriptive
statistics were employed for quantitative variables. Statistical significance between the
two means was assessed using the non-parametric Mann-Whitney U test. The Chi-square
(Chi?) test was used to determine the relationship between the compared ordinal variables.
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In order to assess the risk factors for the use of individual stimulants, four complex
logistic regression models were built with a backward stepwise analysis. In each case, the
independent variables included age, gender, pandemic period, European region, profile
and year of study. The dependent variables included the use of alcohol, cannabinoids,
psychostimulants and sedatives.

3. Results
3.1. Study Group Characteristics

A total of 17,594 European students participated in the study. The vast majority of
participants were women (80.4%) and students of non-medical universities (77.2%) living
in Eastern European countries (86.17%). Before the outbreak of the COVID-19 pandemic,
9372 (52.2%) students completed the survey. A detailed comparison of the entire study
group and the comparison with regard to the COVID-19 pandemic is presented in Table 1.

Table 1. Characteristics of the study group and the comparison regarding the COVID-19 pandemic.

Before During
Variable Wh(;‘f(f/; ;'oup Pandemic N Pandemic N Chi? P
- (%) (%)
AgeM £ 5D 22.13+297 218 +258 22,06 £3.34 — 0.938
o Female 14,441 (80.4) 7404 (79.0) 7037 (82.0) D R——
Male 3513(19.6) 1968 (21.0) 1545 (18.0)
Medical 4089 (22.8 2404 (36.7 1685 (19.6,
University profile 28 (67) 02s 92.21 <0.001
Non-medical 13,865 (77.2) 6968 (73.3) 6897 (80.4)
1 5170 (28.8) 2046 (21.8) 3124 (36.4)
1 3220 (18.0) 1978 (21.1) 1242 (14.5)
il 3401 (18.9) 2037 (21.7) 1364 (15.9) 53264 <0.001
Study year
. v 2705 (15.1) 1468 (15.7) 1237 (14.3)
v 2609 (14.5) 1420 (15.2) 1189 (13.9)
VI 849 (4.7) 423 (4.5) 426 (5.0)
COVID-19 pandemic Before pandemic 9372 (52.2) - = . .
status announcement During pandemic §582 (47.8) = o
C"’"""é and Fastern 15,453 (86.1) 8061 (86.0) 7392 (86.1)
urope
Pt of Eiirtipe Western Europe 969 (5.4) 457 (4.9) 512 (6.0) 2394 0.003
Northern Europe 541 (3.0) 278 (3.0) 263 (3.1)
Southern Europe 881(5.5) 576 (6.1) 415 (4.8)

Statistically significant values are in bold.

3.2. The Usage of Alcohol, Cannabinoids, Psychostimulants and Sedatives

Of all students, 15,613 (89.6%) reported alcohol drinking, 2538 (14.1%) the use of
cannabinoids, 650 (3.6%) psychostimulants (e.g., amphetamine, methamphetamine, ec-
stasy), and 2252 (12.5%) sedatives (e.g., zolpidem, zopiclone, alprazolam, lorazepam, etc.)
in the past three months. The most consumed drink was beer (62.8%). In response to the
ongoing COVID-19 pandemic, a reduction in the percentage of people consuming alcohol
was observed (90.3% vs. 83.4%; p < 0.001). On the other hand, the number of people
drinking at least once a week increased (16.1% vs. 56.8%, p < 0.001). A decrease in use
during the COVID-19 pandemic was also observed for the cannabinoids (14.7% vs. 14.1%;
p < 0.05) and psychostimulants (4.2% vs. 3.0%; p < 0.001). However, in both cases, no
statistically significant difference was observed in the frequency of use. The COVID-19
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pandemic contributed to an increase in the use of sedatives (e.g., zolpidem, zopiclone,
alprazolam, lorazepam, etc.) among students from 11.5% to 13.6% (p < 0.001). The number
of students using them more than once a week also increased. A detailed summary of the
use of stimulants, the frequency of their use for the entire group, and a comparison of the
period before and during the COVID-19 pandemic are presented in Table 2.

Table 2. Percentage comparison of students using alcohol, psychostimulants, cannabinoids and
sedatives in relation to the COVID-19 pandemic.

Whole Grou Before During
Variable P Pandemic N Pandemic N Size Effect P
N (%)
(%) (%)
Alcohol 15,613 (89.6) 8459 (90.3) 7154 (83.4) 188.66 " <0.001
Beer 11,267 (62.8) 6325 (67.5) 4942 (57.6) 187.95 % <0.001
Wine 10,545 (58.8) 5811 (62.0) 4734 (55.2) 86.52 % <0.001
Spirits 8611 (47.9) 4947 (52.8) 3664 (42.7) 182.77 * <0.001
Cocktails 7571 (42.2) 4205 (44.9) 3366 (39.2) 58.56 * <0.001
At least once a week 5422 (34.7) 1361 (16.1) 4061 (56.8)
A few times a month 3676 (23.5) 2183 (25.8) 1493 (20.9) 0.685 * <0.001
Frequency of use
(N=15613) Rotmars tiiten taan 4747 (30.4) 4747 (56.1) 0(0.0)
once amonth
Once in the last
S 1768 (11.3) 168 (2.0) 1600 (22.4)
Cannabinoids 2538 (14.1) 1376 (14.7) 1162 (14.1) 482" 0.029
At least once a week 453 (17.8) 237 (17.2) 216(18.6)
Frequency of use A few times a month 325 (12.8) 170 (12.3) 155(13.3) 0.047 * 0.127
N=2208) higtaais/niien than 649 (25.6) 337 (24.6) 312 (26.9)
once a month
Once in the 3 months 1111 (43.8) 632 (45.9) 479 (41.2)
Psychostimulants 650 (3.6) 393 (4.2) 257 (3.0) 18.44 % <0.001
At least once a week 102 (15.7) 63 (16.0) 39 (15.2)
Frequency of use A few times a month 166 (25.5) 103 (26.2) 63 (24.5) 0.034 * 0.862
(N = 650) Not more often than 9 (142) 57(14.5) 35 (13.6)
once amonth
Once in the 3 months 290 (44.6) 170 (43.3) 120 (46.7)
Sedatives 2252 (12.5) 1080 (11.5) 1168 (13.6) 17.81 % <0.001
At least once a week 820 (36.4) 372 (34.3) 448 (384)
———_ few times a month 419 (18.6) 215 (19.8) 204 (17.4) 0.062 * 0.034
(N=2200) et saicke oiten 528 (23.4) 243 (22.4) 285 (24.4)
once a month
Once in the 3 months 1485 (21.6) 254 (235) 231 (19.8)

# Chi®. * Cramer’s V. Statistically significant values are in bold.

3.3. Risk Factors for the Use of Alcohol, Cannabinoids, Psychostimulants and Sedatives

In a complex logistic regression model, it was shown that women consume much
less alcohol (OR 0.81), cannabinoids (OR 0.49) and psychostimulants (OR 0.44). On the
other hand, they are more likely to take sedatives than men (OR 1.41). It has been shown
that the inhabitants of Eastern Europe drink alcohol (OR 1.82) and consume sedatives (OR
1.5) much more often in relation to students from Southern Europe. However, they use
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psychostimulants (OR 0.30) and cannabinoids (OR 0.54) much less frequently. A detailed
list of factors influencing the use of stimulants is presented in Table 3.

Table 3. Complex logistic regression model showing the impact of age, gender, university profile,
studying year and area, and the impact of COVID-19 pandemic on the consumption of alcohol,
cannabinoids, psychostimulants and sedatives.

5 Alcohol Cannabinoids Psychostimulants Sedatives
Variable
OR OR OR OR
95% C1) P 95% Cl) P (95% C1) P (95% C1) 4
. 096 0.96 095 1.04
AgeM +SD 098,087 P gorgen DO othen OB oo <000
0.81 049 0.44 141
e Female 47 g1y VO u5qes) D0 gazgmm BOL oy g5 <000
Univc;si!y Medical == == — = — — —= =
profile
1.04 0.85
49 — — s £= ]
" (©091,1.19) O4%8 ©74,097 0004
123 0.82
T (1.08, 1.42) £:902 . - . - (0.72, 0.94) 9619
Study year 131 077
o (114,152 <0001 - - - — (069,089 <0001
155 071
¥ (132,182 <000 = - i —  (061,08g <0001
142 0.98
Vi (113,178 0003 = — = — (78123 954
COVID-19
pandemic During 055 N R 0.72 1.17
status pandemic  (0.50,0.60) <0001 61,084 <001 (106128 <0001
announcement
Central and
182 0.54 030 1.50
E"s‘em (153,217 90N oas068 O (024039 POU o7y <000
urope
Part of Europe  western 127 0.84 082 1.03
Europe (09,1600 %0 06,1009 19 (os9,115 0P8 (o76,140 O
Northern 112 072 0.84 1.05
Europe  (086,147) UM (05509 %%  @©ss 127 2! (oza,1s50 07

OR—odds ratio; 95% C1—95% confidence interval; statistically significant values are in bold.

4. Discussion

The aim of this study was to assess the impact of the COVID-19 pandemic on the use
and frequency of alcohol, psychostimulants, cannabinoids and sedatives among students
from European countries. The results of the study indicate that, of the substances analyzed,
students were most likely to consume alcohol both before and during the pandemic;
however, they consumed alcohol much less frequently during the initial phase of the
pandemic. This may have been caused by the lockdown, which restricted social meetings.
The data in the literature seem to certify this: Steffen et al. indicated that 44% of voung
adults reported drinking less; at the same time, only 7% of adults reported the same. On
the other hand, an increase in alcohol consumption was reported by 14% of young adults
and 17% of mature adults [16]. Similar observations were noted by Mangot-Sala et al., that
alcohol consumption was generally lower during the pandemic than in previous years [17].
The change in drinking habits when, for example, smaller amounts were consumed more
frequently with the family is in line with the observation from this research, where many
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students drank less but more frequently [16,18,19]. Undoubtedly, the consumption pattern
depends on the age group and many other predictors, as has already been summarized [20].
The above findings also certify the observation of our study that alcohol consumption
increases among students in their final years of study—these people are gradually changing
from young adults to mature adults. In contrast, a study by A. Zysset et al. found that in
the early stages of the pandemic, one in four students surveyed developed riskier alcohol-
related behaviors [21]. Similar observations were made among American students, where
alcohol consumption increased significantly after the campus shutdown [22]. Thus, the data
from the literature are not conclusive, and the differences are probably due to the different
period of data collection. It could also have been related to varying degrees of government
restrictions and increased stress. In earlier studies, increased alcohol consumption was
shown to be a common way of coping with stress [23].

Although no significant differences were noted for frequency, a decrease in the use of
cannabinoids and psychostimulants was visible during the pandemic. This may be related
to alcohol consumption, which is known to be a predictor of other drugs usage (for example
nicotine). A reduced number of occasions to drink alcohol (during lockdown) could entail
a small decrease in psychostimulants or cannabinoids [24]. It can also be suggested that
in the early days of the pandemic, the supply chains of psychoactive drugs may have
been disrupted and their availability reduced. As investigated by Gunn et al., cannabis
and alcohol are co-used [25]. However, the percentage of cannabinoids use decreased
only moderately, and the differences are imperceptible when comparing the whole group
(not only a group before COVID-19) to those from the pandemic period. Since the study
limitation is definitely the lack of addiction level measurements, it cannot be precluded
that a moderate to no decrease in cannabinoids use is due to addiction [26].

In contrast to the reduction in alcohol, cannabinoids and psychostimulants usage
during the pandemic, the consumption of sedatives increased. There are studies confirm-
ing that since the beginning of the COVID-19 outbreak, mental distress/disorders have
evidently increased, explaining the elevated intake that was observed in this study [27,28].
Another possible explanation could be a change in sleep patterns during the pandemic.
Previous research has shown that during a lockdown, students went to bed late, stayed up
late and had numerous naps during the day. All of this leads to changes in sleep architec-
ture, worsens the quality of sleep and may contribute to a more frequent consumption of
sedatives [29].

Gender differences revealed that, compared to men, women consume more sedatives
but less alcohol, cannabinoeids and psychostimulants. This suits the available data reporting
that men are more likely than women to use almost all types of illicit drugs and that
substance usage is significantly lower for females than for males [30,31]. On the other hand,
when considering prescription drugs, women are more likely to seek treatment for a misuse
of central nervous system depressants (which include sedatives); therefore, being at risk for
greater anxiety could entail more antidepressants prescriptions, which increases the risk of
misuse and overdose [32-34].

Finally, the results presented that, compared to Southern Europe, the students from
Eastern Europe are more likely to consume alcohol and sedatives but use fewer psychos-
timulants and cannabinoids, the latter also being applicable for European students from
the North. Regarding alcohol consumption, it has been confirmed that the highest life-
time prevalence rates (for beer, wine and breezers) were found among Eastern European
countries such as Estonia, Hungary, the Czech Republic and Lithuania [35]. When it comes
to sedative medication, the Statista report presenting data from 2020 indicated that, out
of 19 countries in which the defined daily dosage (DDD) per 1000 inhabitants per day
was evaluated, there were six countries from Central/Eastern Europe, five countries from
Northern Europe and five from Western Europe, as well as four countries from Southern
Europe [36]. Although the highest DDDs were observed for European countries of the
North (Sweden, Iceland, Norway) and the lowest mainly in those of the West (Netherlands,
Austria, Germany), the prevalence of Central /Eastern European countries was visible
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in those located halfway up the list (Estonia, Czechia, Slovakia), compared to only one
country of the South, i.e., Spain. As for cannabinoids, a study by Gabri et al. efficiently
summarizes cannabis use among adolescents and young adults [37]. The authors recapit-
ulated the country-specific prevalence of self-reported cannabis use, within which three
countries from Southern Europe (Spain, Italy, Portugal) and two from Central /Eastern
Europe (Czechia, Slovakia) were included. When comparing the percentages of cannabis
consumption that refer to the period when the current study also collected data (Gabri et al.
provided results up to the year 2018), the mean percentage for Southern Europe is twice as
large as in Central/Eastern Europe. Although this conforms to the observations presented
herein, it should be certified in the future, taking into account more lenient and stringent
legislations in specific countries.

The author is aware of the limitations of this work, which undoubtedly include the
methodology of data collection. Since it was disseminated via the Internet, the author can-
not verify the identity of the respondents. The number of people who received information
about the study and the response rate is also unknown. On the other hand, this method of
collecting data made it possible to reach respondents from many European countries, In
addition, young respondents in particular are more willing to participate in this type of
research and show greater truthfulness [38]. In a face-to-face questionnaire, more socially
acceptable answers are often observed [39]. Another limitation is the vast majority of
women and inhabitants of Central and Eastern Europe, which could have had an impact
on the final results. The significant predominance of women may be due to the fact that
women make up the majority of students from European countries [40]. In addition, past
research shows that women are more likely to participate in online surveys [41]. In contrast,
the preponderance of students from East-Central European countries may be because the
author of the survey is a resident of that region. This may have affected the students’ level
of confidence in participating in the survey. On the other hand, it could also be due to
the lower visibility of the survey information in international student groups. However,
it should be noted that this study covers the period before and during the pandemic and
includes nearly 17,500 students, which undoubtedly proves its strength and innovation. It
is also important to mention the lack of differentiation in the type of cannabinoid intake,
which may show different efficacy.

Taken together, this study provides evidence that the COVID-19 pandemic significantly
influenced the pattern of alcohol, cannabinoids, psychostimulants and sedatives used by
students in European countries. The restriction of social interactions contributed to the
decrease in the consumption of alcohol and psychostimulants. On the other hand, the
COVID-19 pandemic has contributed to a significant increase in the use of sedatives and the
frequency of their use. The logistic regression analysis showed that women use sedatives
more often, while men prefer to drink alcohol and use cannabinoids or psychostimulants. Tt
has also been shown that students of Central and Eastern Europe use alcohol and sedatives
more often, while in Southern European countries psychostimulants and cannabinoids are
preferred.

Undoubtedly, the results of this study show that the use of psychoactive substances is
a serious problem among students. The ongoing COVID-19 pandemic has affected their
use in different ways. It is necessary to continue monitoring the phenomenon and take
appropriate steps to reduce the use of stimulants, the excessive use of which can lead to
addiction and serious health consequences.

5. Conclusions

The COVID-19 pandemic has significantly changed the patterns of psychoactive
substance use by students: alcohol consumption has decreased, and the use of sedatives
has increased. Women evidently use more sedatives but consume less alcohol. Among the
students of Central and Eastern European countries, the most frequently used stimulant is
alcohol.
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Abstract: Background: Sleep disorders are a widespread phenomenon, and the number of individuals
suffering from them is increasing every year, especially among young adults. Currently, the literature
lacks studies that cover both countries with different levels of development and a period before the
announcement of the ongoing COVID-19 pandemic. Therefore, this study aims to globally assess
the prevalence of insomnia and daytime sleepiness among students and assess their quality of life.
Methods: For this purpose, our own questionnaire was distributed online via Facebook.com. In
addition to the questions that assessed socioeconomic status, the survey included psychometric tools,
such as the Athens insomnia scale (AIS), the Epworth sleepiness scale (ESS), and the Manchester short
assessment of the quality of life (MANSA). The survey distribution period covered 31 January 2016 to
30 April 2021. Results: The survey involved 20,139 students from 60 countries around the world. The
vast majority of the students were women (78.2%) and also those residing in countries with very high
levels of development and/or high GDP (gross domestic product) per capita at %.4% and 87.9%,
respectively. More than half (50.6%) of the respondents (10,187) took the survey before the COVID-19
pandemic was announced. In the group analyzed, 11,597 (57.6%) students obtained a score indicative
of insomnia and 5442 (27.0%) a score indicative of daytime sleepiness. Women, low-income residents,
and nonmedical students were significantly more likely to have scores indicating the presence of
insomnia. Individuals experiencing both sleepiness (B = —3.142; p < 0.001) and daytime sleepiness
(B = ~1.331; p < 0.001) rated their quality of life significantly lower. Conclusions: Insomnia and
excessive daytime sleepiness are common conditions among students worldwide and are closely
related. The COVID-19 pandemic significantly altered students’ diurnal rhythms, which contributed
to an increase in insomnia. Students in countries with a high GDP per capita index are significantly
less likely to develop insomnia compared to the residents of countries with a low GDP per capita
index. Sleep disorders definitely reduce the quality of life of students.

Keywords: insomnia; daytime sleepiness; human development index; gross domestic product per
capita; quality of life

1. Introduction

The spectrum of sleep disorders is very broad and can include but is not limited to dys-
somnias, insomnia, pathological sleepiness, narcolepsy, parasomnias, or sleep (hypnagogic
and hypnopompic) hallucinations. Some of the most common conditions in the general
population include, among other things, insomnia and daytime sleepiness [1]. Insomnia is
a medical condition in which a person has difficulty falling asleep or staying asleep [2]. On
the other hand, daytime sleepiness is defined as difficulty in maintaining appropriate levels
of wakefulness [3]. The two conditions have a close relationship, and it was proved that
those suffering from insomnia show higher levels of daytime sleepiness [3,4]. According
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to global reports, every year, there are more and more individuals suffering from sleep
disorders, especially young people [5,6]. A specific group is young adult students who, due
to a series of life changes that are associated with studying (change of residence, greater in-
dependence, as well as increased consumption of stimulants, such as alcohol, cannabinoids,
or psychostimulants), are far more likely to develop sleep disorders [7,8]. Young people
rarely follow basic sleep hygiene rules, which have a huge effect on sleep quality [9]. Low
knowledge of sleep hygiene among college students was also demonstrated. Furthermore,
they adhered to the basic principles of sleep hygiene to a low degree [10,11]. Moreover, it is
believed that young adults may still function properly within the late sleep phase and, for
this reason, they stay awake longer, go to bed late, and have to get out of bed early due to
their daily responsibilities. This leads to a situation where the amount of sleep becomes
insufficient [12]. These changes were particularly observed among college students [13].
Furthermore, reference should also be made to the ongoing COVID-19 pandemic and
its direct impact on mental health, including sleep. Numerous studies indicate that this
situation has resulted in an increase in insomnia, especially among young people [14,15]. Tt
was also observed that the ongoing COVID-19 pandemic significantly altered the previous
sleep patterns among college students, who went to bed late, got out of bed late, and had
numerous naps during the day. All this leads to a deterioration of sleep quality, which
is the most important guarantor of its efficiency. The reasons are found in the introduc-
tion of lockdowns, remote working and learning, and significant restrictions on social
interaction [16].

The role of sleep is invaluable, and it is believed that it is one of the fundamental needs
of humans. Sleep ensures the maintenance of both mental and physical health [17]. Tt is
known that those suffering from sleep disorders are far more likely to suffer from chronic
diseases, such as hypertension, diabetes, obesity, and death [18]. Sleep disorders were
found to increase the risk of developing mental disorders, including depression, anxiety,
and personality disorders. On the other hand, sleep disorders can also be a symptom
of a developing mental health condition or its exacerbation [19]. Moreover, poor sleep
has a direct impact on daily life. It is associated with lower performance at school and
work and with concentration and memory difficulties [2,20,21]. A correlation between
psychoactive substance use and sleep was also proven. The dependency mechanism is
complex and works in two directions. Users of alcohol, cannabinoids, or psychostimulants
have problems with their sleep physiology; on the other hand, those with poor sleep quality
are far more likely to turn to stimulants in the hope of improving it [22-24].

Adequate sleep was also found to have a huge effect on the assessment of quality
of life (AQoL) index, which has become increasingly important in recent years. AQoL,
in addition to a biological health assessment, is an essential part of a comprehensive
patient assessment [25]. The AQoL is made up of many factors, such as mental health,
physical health, social relationships, economic status, etc,, and thus its measurement is
not straightforward. To this end, several standardized psychometric tools have been
developed. Their questions address various aspects of life, thus enabling it to be reliably
assessed [26]. Several studies revealed that both organic and mental health conditions
contribute significantly to a reduced QoL., which can also be used for identifying a range of
health problems. These problems can have an impact on patients, and their modification
will improve patients” life [27,28].

There can be considerable difficulty in terms of the diagnostic evaluation of sleep
disorders such as insomnia and sleepiness, which are very complex. The most accurate
tools are instrumental methods, especially polysomnography. Due to the methodologies
of this study, however, it was not feasible to use polysomnography as a screening tool.
Therefore, appropriate questionnaires with a high level of sensitivity and reproducibility,
when compared to instrumental methods, were developed, and they can also be used in
population studies [29,30].

Currently, the literature is rich in studies on sleep disorders; however, they focus on
a specific time and place. There is no single study that covers the different regions of the
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world with different cultural backgrounds, economic statuses, and levels of development.
Socioeconomic status has long been proven to have a direct effect on health by affecting
living conditions and behavioral patterns, especially health ones. Despite this, their ef-
fects on sleep are still poorly understood, and the data are not consistent and need to be
standardized [31,32].

Therefore, this study aims to globally assess the prevalence of insomnia and daytime
sleepiness among college students and assess their QoL. This study explored the relation-
ships between sleep, QoL and stimulants, such as alcohol, cannabinoids, psychostimulants,
or anxiolytics. Furthermore, it explored the differences in terms of AQoL, the prevalence of
insomnia, and daytime sleepiness according to socioeconomic status, as measured by GDP
(gross domestic product) per capita and the human development index (HDI).

2. Materials and Methods
2.1. Participants

Table 1 shows the characteristics of the study group. The survey was completed by
20,431 respondents. A total of 292 people did not agree to participate in the survey and/or
were not students. Finally, 20,139 respondents from 60 countries around the world with a
mean age of 22.6 = 3.6 years were included in the study. The vast majority of respondents
were women (78.2%), nonmedical students (77.6%), and first-year university students
(27.3%). Furthermore, students residing in countries with very high levels of development
and/or high GDP per capita accounted for 90.4% and 87.9%, respectively. More than
half (50.6%) of respondents (10,187) took the survey before the COVID-19 pandemic was
announced. The most commonly used stimulant among students was alcohol. A total of
82% of students consumed alcohol at least once within the 3 months prior to the survey.
Fewer than 25 percent (22.6%) of students admitted to using sedatives/hypnotic drugs,
with an upward trend observed following the announcement of the COVID-19 pandemic.

2.2. Assessment

The CAWI (computer-assisted web interview) survey was designed based on our
own questionnaire that was distributed online via a social networking site. A convenient
sampling method was used in the selection of the study sample. The questionnaire was
distributed to student groups around the world. The survey was fully anonymous, and
voluntary, and its participants were free to opt-out at any stage of the survey without giving
any reason. Prior to participating in the survey, respondents were informed of the aims and
methodology of the study. Subsequently, they gave their informed consent to participate
in the study. Additionally, respondents had to confirm their student status. In the case of
both positive answers, the respondents proceeded to the relevant part of the questionnaire.
Tf there was any negative answer, the survey was automatically terminated. The survey
distribution period was from 31 January 2016 to 30 April 2021.

Inclusion criteria included being a college student and giving informed consent. In
contrast, the exclusion criteria included: lack of college student status, lack of consent to
participate in the study, and age of <18 years old.

The study was approved by the Bioethics Committee of the Wroclaw Medical Univer-
sity and was conducted in accordance with the Declaration of Helsinki.

The authors’ own questionnaire consisted of two parts. The first part involved sociode-
mographic data, including age, sex, country of residence, and study data: year of study and
university profile (medical/non-medical). Moreover, the consumption of stimulants, such
as alcohol, cannabinoids, psychostimulants, and sedatives/hypnotic drugs, was assessed
within the last three months prior to participation in the survey. The second part of the
survey consisted of standardized psychometric tools, such as AIS, ESS, and MANSA.
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Table 1. Characteristics of the study group for the total population and by the COVID-19 pandemic.

Entire Study Before the During the .
Variable Group Pandemic Pandemic Size Effect p
N (%) N (%) N (%)
Female 15,743 (78.2) 7887 (77.4) 7856 (78.9)
Sex 6.69% 0.010
Male 4396 (21.8) 2300 (22.6) 2096 (21.1)
AgeM + 5D 226+36 24430 227 +41 0.083* <0.001
I 5504 (27.3) 2180 (21.4) 3324 (33.4)
1l 3600 (17.9) 2106 (20.7) 1494 (15.0)
Yook study m 3761 (18.7) 2173 (214) 1588 (16.0) pRa— —-—
v 3119 (15.5) 1624 (159) 1495 (15.0)
v 2885 (14.3) 1530 (15.0) 1355 (13.6)
VI 1270 (6.3) 574 (5.6) 69 (7.0)
U Medical 4518 (22.4) 2578 (25.3) 1940 (19.5) — -
Non-medical 15,621 (77.6) 7609 (74.7) 8012 (80.5)
Very high 18206 (004) 9432 (926) 8774 (88.2)
High 785 (3.9) 364 (3.6) 121 (42)
HPL Medium 1000 (5.0) 329(32) 671 (6.7) L S
Low 148 (0.7) 62 (0.6) 86 (0.9)
High 17716 (879) 9252 (90.8) 8464 (85.0)
. Upper-middle 1059 (5.3) 455 (45) 604 (6.1)
SRR percapil Lowermiddle 973 (4.9) 348 (34) 625 (6.3) L
Low 391 (1.9) 259 (2.6) 132 (1.3)
COVID-19 pandemic g:rf\c:im: e = - _ i
announcement ]p)m il:e 9952 (49.4) i .
Europe 17954 (89.1) 9372 (92.1) 8582 (86.2)
North America 147 (0.7) 65 (0.6) 82 (0.8)
— South America 173 (0.9) 65 (0.6) 108 (1.1) —_— —
Asia 1425 (7.1) 474 (47) 951 (9.6)
Africa 390 (1.9) 167 (16) 223 (2.2)
Australia 50(0.3) 35 (0.3) 15(02)
Yes 16517 (820) 8833 (86.8) 7684 (77.1)
Alethal No 3622 (18.0) 1345 (13.2) 2277 (22.9) A S
Yes 2731 (13.6) 1449 (14.2) 1282 (12.9)
CEnnamalis No 17408 (864)  8729(129) 8679 (87.1) 2or™ f0s
_ Yes 729 (3.6) 132(42) 297 (3.0)
g e No 19410 (96.4) 9746 (95.8) 9664 (97.0) " —_—
Yes 2522 (22.6) 1183 (11.6) 1339 (13.4)
Sedatives No 17,617 (87.4) 8995 (88.4) 8622 (86.6) B B

M—mean; SD—standard deviation; HDI—Human Development Index; GDP—Gross domestic product; * Chi%;
# Cohen's d; " comparison of distribution in relation to the COVID-19 pandemic. Statistically significant values are
in bold with the significance level set at p < 0.05,
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AIS (Athens insomnia scale) is an 8-item tool for assessing insomnia. AIS questions
are based on the ICD-10 criteria for insomnia and a 4-point Likert scale (0—no difficulty
sleeping; 3—severe difficulty). The tool assesses difficulty falling asleep, waking up at
night, waking up in the morning, total sleep duration, sleep quality, mood the following
day, mental and physical health the following day, and sleepiness during the day. The
analysis of the tool is based on a summary score, and the cut-off point is 6. This tool has
high sensitivity (93%) and specificity (85%). A high internal consistency for Cronbach'’s
alpha was found —0.827 [33,34];

ESS (Epworth sleepiness scale) is a tool for assessing daytime sleepiness based on
8 questions that assess the likelihood of falling asleep in specific situations. The maximum
number of points is 24, and the cut-off point is 11. Furthermore, for values above 15,
pathological sleepiness may be suspected. The reliability of the tool, as measured by
Cronbach'’s alpha coefficient, was 0.742 [35-37];

MANSA (Manchester short assessment of quality of life) is a 16-item tool for the
subjective AQoL. This tool assesses satisfaction with, among other things, mental health,
physical health, leisure activities, and relationships with family and friends. A maximum of
92 points can be scored using this tool; however, the higher the score, the better the AQoL.
The internal consistency of the tool was 0.764 [38,39].

Then, based on the survey completion period, respondents were divided into the
period before the announcement of the COVID-19 pandemic (until 11 March 2020) and
the period during the pandemic—from 11 March 2020 onwards, according to the date
of its announcement by the WHO [40]. Moreover, based on the country of residence,
respondents were distributed by GDP per capita and HDI based on data from the World
Bank and the United Nations Development Programme (UNDP). The assessment of HDI
identified groups with very high, high, medium, and low development rates. In assessing
the GDP per capita index, the following groups were distinguished: high, upper-middle,
lower-middle, and low income [41,42].

2.3. Statistical Analysis

The analysis pertained to qualitative, quantitative, and dichotomous variables. Basic
descriptive statistics methods were used for the quantitative variables. The chi-squared test
was used to assess significant differences in terms of demographics and the psychoactive
substances used among students regarding the COVID-19 pandemic. The age difference
between the pandemic stages was assessed using the t-test. Kendall’s tau correlations
were used for assessing the level of correlation between individual scale questions and
the final scale score. A complex backward stepwise logistic regression model was con-
structed to determine the influence of factors on the risk of developing insomnia, where
the dependent variable was the analysis of the AIS scores (insomnia/no insomnia) and the
endogenous variables were sociodemographic data (age, sex), year of study, university pro-
file, COVID-19 pandemic, HDI distribution, GDP per capita distribution, and psychoactive
substance use (alcohol, cannabinoids, psychostimulants, hypnotic drugs). An analogous
model was built to assess daytime sleepiness. In this case, the dependent variable was
the ESS (sleepiness /no sleepiness) analysis. Subsequently, a complex backward stepwise
linear regression model was constructed to assess the effects of sociodemographic variables,
year of study, university profile, COVID-19 pandemic, HDI distribution, GDP per capita
distribution, psychoactive substance use, insomnia, and daytime sleepiness on AQoL.

Statistica 13.3 software was used for the calculations.

In each case, p <0.05 was considered statistically significant.

3. Results
3.1. Sleep Disorders and Risk Factors

In the group analyzed, the mean AIS score was 8.26 + 4.35, within which 11,597
(57.6%) students had a score indicating the presence of insomnia. An analysis of the
individual questions included in the scale revealed that 73.6% of students describe their
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sleep duration as insufficient, and 71.2% rate their sleep quality as unsatisfactory. More
than one-third (78.5%) of students reported waking up during the night, and 78.9% had
difficulty falling asleep. In terms of the questions analyzed, it was sleep quality that was
most strongly associated with the final AIS score (r = —0.486, p < 0.001) rather than sleep
duration (r = 0.417, p < 0.001). Regarding potential risk factors, women were found to have
a higher risk of developing insomnia (OR 1.25; 95%Cl 1.67, 1.35; p < 0.001). Furthermore,
it was shown that the risk of developing insomnia decreases with subsequent years of
study. Medical students had a lower risk of developing insomnia (OR 0.90; 95%Cl 0.84,
0.97; p = 0.004) compared to nonmedical students. There were no statistically significant
differences between the students according to the development levels of the country they
were in. In contrast, a negative correlation was shown between GDP per capita and
insomnia. The pandemic showed a more than two-fold increase in the risk of students
developing insomnia.

For the Epworth scale (ESS), the mean score obtained by the students was 7.90 + 4.23,
and 5442 (27.0%) students obtained a score indicating the presence of daytime sleepiness.
The most common situations in which respondents indicated the likelihood of falling asleep
included afternoon rest (90.4%), riding the bus (73.4%), and watching TV (72.5%). Moreover,
10.4% of students indicated, with varying degrees of likelihood, falling asleep while driving
a car. A risk factor analysis found that the risk of daytime sleepiness decreased after the
pandemic outbreak. The use of hypnotic drugs was found to have a definite negative
impact on both the risk of developing insomnia and daytime sleepiness. Psychostimulants
significantly increase the risk of both insomnia (OR 1.51; 95%C1 0.64, 1.89; p < 0.001) and
excessive daytime sleepiness (OR 1.14; 95%C1 1.04, 1.26; p < 0.001).

A detailed comparison of the risk factor analysis for the development of insomnia and
daytime sleepiness is shown in Table 2.

3.2. The Assessment of Quality of Life (AQoL)

The mean score obtained in the analysis of MANSA was 60.9 + 11.46. The linear
regression analysis revealed that the subjective AQol. scores were higher during the COVID-
19 pandemic than before it was announced (p < 0.001). The assessment of the HDI showed
that the residents of countries with a very high HDI score rated their QoL at the highest
level (B = 2.001; p = 0.002), while no differences were shown in terms of the GDP per
capita distribution. There was a negative correlation between the use of hypnotic drugs,
psychostimulants, and quality of life. The Qol. of those individuals experiencing both
sleepiness (B = —3.142; p < 0.001) and daytime sleepiness (B = —1.331; p < 0.001) was rated
significantly lower.

A detailed comparison of the MANSA scores is shown in Table 3.

The analysis of individual MANSA questions revealed that students suffering from
insomnia and daytime sleepiness in each question scored lower on average than their
peers with normal sleep. In terms of the subjective assessment of life satisfaction, students
suffering from insomnia scored, on average, .77 points lower (p < 0.001). The students also
rated their mental and physical health significantly lower in the presence of insomnia and
daytime sleepiness (p < 0.001). A detailed comparison is shown in Table S1.

3.3. Correlation between Individual Scales

The correlation analysis between the individual scales showed that the higher the
mean scores for both AIS and ESS, the lower the AQoL scores (rAIS = —0.355; p < 0.001;
rESS = —0.155; p < 0.001). Moreover, the two scales have a close relationship, and the higher
the AIS score, the higher the ESS score (r = 0.153; p < 0.001).
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Table 2. The backward stepwise logistic regression model assessment of the effects of sociodemo-
graphic variables, university profile, pandemic, place of residence, and psychoactive substance use
on insomnia and daytime sleepiness.

Variable AlS Ess
OR 95%Cl p NG OR 95%Cl P NG
AgeM + SD 1.06 [1.05,1.07]  <0.001 1.01 [1.00,1.02]  <0.001
During the pandemic 217 [2.05,231]  <0.001 0.78 [0.74,084]  <0.001
Sex F 1.25 [1.67,1.35]  <0.001 1.44 [1.33,1.56]  <0.001
A% 0.87 [0.75,1.01]  0.073 0.82 [0.70,095]  0.007
Year of study v 0.82 [0.73,091]  <0.001 0.77 [0.68,0.87]  <0.001
1A% 0.88 [0.73,097]  0.012 0.82 [0.74,091])  <0.001
il 097 [0.89,1.07]  0.661 0113 0.89 [0.81,098]  0.017 0.017
11 1.14 [1.04,1.25]  0.003 0.95 [087,1.05] 0362
University profile Medical 0.90 [0.84,0.97] 0.004 1.20 [1.12,1.29] <0.001
Very high 141 [0.74,267] 0297 - - .-
HDI High 114 [0.64,206) 0.647 = s —
Medium 170 [1.04,2.76] 0.033 - — —
High 041 [0.24,069]  <0.001 0.74 [0.59, 093]  0.008
GOP percapita Upper-middle 076  [0.47,125]  0.287 102 [079,132] 0875
Lower-middle 098 [0.68,1.42] 0928 1.06 [0.82,1.37] 0.644
Alcohol Yes - —_ -_ —_ —_ —_—
Cannabinoids Yes 1.10 [1.00, 1.20] 0.034 — — —
Psychostimulants Yes 151 [0.63,1.89]  <0.001 114 [1.04,126]  0.003
Sedatives Yes 2.60 [2.36,287]  <0.001 127 [116,1.39]  <0.001
HDI—human development index; GDI'—gross domestic product; AIS—Athens insomnia scale; ESS—Epworth
sleepiness scale; NG—Nagelkerke pseudo-R?; OR—odds ratio; 95%Cl—confidence interval of OR; p—statistical
significance; statistically significant values are in bold with the significance level set at p < (.05,
Table 3. The effects of sociodemographic variables, pandemic, university profile, year of study,
insomnia, and daytime sleepiness on the subjective AQol. in a complex backward stepwise linear
regression model.
Variable ik
B B SE t P NG
During the pandemic —0.406 —0.035 0.078 —5.18 <0.001
University profile Medical 1.124 0.081 0.090 12.30 <0.001
Very high 2.001 0.058 0.656 3.04 0.002
HDI High 0.105 0.002 0.490 0.21 0.829
Medium —-1.795 —0.040 0.486 —370 <0.001
High —0.874 —0.031 0.565 —1.54 0.122
GDP per capita Upper-middle 0.767 0.017 0443 1.73 0.083 0110
Lower-middle -0.091 -0.002 0453 -0.20 0.840
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Table 3. Cont.
Variable insici
B B SE t P NG

Vi 0.711 0.033 0.263 2.69 0.007

Vv 0.386 0.021 0.182 212 0.033
Year of study v 0.126 0.007 0.176 072 0.474

m -0.273 —0.016 0.165 —1.65 0.097

i1 -0.121 —-0.007 0.167 —0.72 0.469
Alcohol Yes 0.563 0.038 0.107 524 <0.001
Cannabinoids Yes —-0.260 —-0.015 0.116 —225 0.024
Psychostimulants Yes —0.629 —0.021 0210 —2298 0.002
Sedatives Yes —2.357 —0.137 0.114 —20.54 <0.001
AIS Insomnia -3.142 -0.271 0.079 —39.41 <0.001
ESS Daytime sleepiness  —1.331 -0.103 0.086 —15.56 <0.001

HDI—human development index; AIS—Athens insomnia scale; ESS—Epworth sleepiness scale; NG—Nagelkerke
pscudo-Rz; B-—coefficient value of a given variable; SE—standard error; t—test value, p—statistical significance;
statistically significant values are in bold with the significance level set at p < 0.05.

4. Discussion

Sleep disorders are a common phenomenon that occurs all over the world, and every
year the number of individuals suffering from these disorders increases. Despite the huge
number of studies regarding sleep, few studies are conducted on a long-term basis and
cover countries with different cultural and socioeconomic backgrounds. Therefore, this
study primarily aims to assess the prevalence of insomnia and daytime sleepiness according
to countries with different levels of development and wealth. Also, the purpose of this
study is to assess their impact on students” QoL and search for potential risk factors for the
development of sleep disorders, including the ongoing COVID-19 pandemic. To the best of
the authors’ knowledge, this study is one of the first in the world with this kind of scope
and study group size, covering a period both before and during the COVID-19 pandemic.

The results of this study clearly indicate that sleep disorders are a serious health
problem among students. According to the analysis of the AlS, 11,597 (57.6%) respondents
obtained a score indicating insomnia, and 5442 (27.0%) respondents scored 11 points or
more on the ESS, which indicates excessive daytime sleepiness. Insomnia is identified in
many research reports as the most common sleep dysfunction among students, and its
prevalence varies according to the population surveyed, the period of data collection, and
the tools used [43]. For example, in the period from 2015-2018, the average prevalence
of insomnia among students in South Asia (India, Pakistan, Nepal, and Bangladesh) was
52.1%, with a range from 35.4% to 70% [44]. During the same period, in a study by Haile
etal,, the prevalence of insomnia among Ethiopian students was 61.6% [45]. In contrast,
in a study among Sudanese students, the percentage of students with sleep problems was
as high as 82.5% [46]. During the same period, the insomnia severity among students
from affluent countries was 37.2, 30.5, 19.7, and 7.7% for Chinese, Norwegian, Polish,
and German students, respectively [47-50]. These data imply that the place of residence,
including socioeconomic status, can have a tremendous impact on sleep. This is also
supported by studies using instrumental tools (actigraphy and polysomnography) and
selfassessment questionnaires, where students with lower socioeconomic status were found
to have a higher risk of developing sleep disorders, including insomnia [51]. Furthermore, a
study conducted among 159,000 US respondents found that poor socioeconomic situations
and a lower level of education increase the risk of developing sleep disorders [52]. In the
case of Korean adolescents, it was found that the lower the average household income, the
worse the sleep quality was [53]. These data are consistent with the results of this study, in
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which students in the richest countries, according to the GDP per capita index, showed a
significantly lower risk of developing insomnia (OR 0.45; p < 0.001) and excessive daytime
sleepiness (OR 0.74; p = 0.008). Determining the causes of this phenomenon is not simple,
and the available data are not conclusive. According to the authors of this study, this may
be due to lifestyle. Those with a higher level of education and a higher income often pay
more attention to health-promoting behaviors, including sleep hygiene [31,32,52]. Another
reason may be student housing conditions. Poor housing and neighborhood conditions
were found to contribute to poorer sleep quality and duration [54]. It was also found that
those from lower-income countries are more likely to suffer from mental disorders such
as anxiety and depression, which have a huge impact on sleep quality. Furthermore, it is
important to bear in mind that health services, diagnostic evaluation, and the treatment of
chronic conditions are of lower quality in lower-income countries, and this undoubtedly
affects sleep quality.

When analyzing the results, it is also important to bear in mind the ongoing COVID-
19 pandemic and its enormous impact on sleep. For example, in a study regarding the
subjective assessment of the impact of the COVID-19 pandemic on sleep, as many as 94.9%
of students clearly indicated that the pandemic had affected their sleep [55]. So far, it has
been proven that the pandemic led to changes in sleep habits among students: going to
bed later, getting out of bed later, having more naps during the day, and increased sleep
duration [16,56]. Such behavior results in changes to the diurnal rhythm and worsening
sleep quality despite a relative increase in its duration. This phenomenon may explain
the results of this study, in which the pandemic period increased the risk of developing
insomnia by 2.17 times with a decrease in the risk of excessive daytime sleepiness (OR 0.78;
p <0.001). It should also be kept in mind that human mental health has deteriorated due to
the ongoing pandemic, which is in close correlation with sleep quality [57].

This study revealed that nonmedical students had a higher risk of developing insom-
nia, while medical students were more likely to suffer from excessive daytime sleepiness.
These findings appear to contradict previous reports, in which it was future medics who
were more likely to report sleep problems in all forms. A Lithuanian study found that
medical students were significantly more likely to have sleep problems compared to law
students or economics students [58]. Similar observations were made by comparing law
students with medical students in India [59]. According to a study by Sharma etal., medical
students scored on average 1.27 points higher on the PSQI (Pittsburgh sleep quality index)
scale than other students, and 60% reported insufficient sleep duration [60]. On the other
hand, the significantly higher risk of excessive daytime sleepiness among medical students
may be due to the heavy burden of study, vocational training practice, including night duty,
and high mental workload, and this was proved in observations among students in, among
others, Malaysia, Brazil or Jordan [16,17,55].

In contrast, the results of this study appear to be consistent with previous reports, in
which it was found that first-year university students have a higher risk of developing
sleep disorders, and this may be due to both sudden life changes, such as the start of
university and relocation, or new social relationships. Increased evening activity and
the more frequent consumption of stimulants may be other potential causes of sleep
disorders [61-63]. However, itis important to bear in mind that the effects of stimulants on
sleep are very complex, and studies to date do not provide a definitive answer. Although
this study did not prove that the use of alcohol within the last three months increased the
risk of insomnia or daytime sleepiness, its long-term use may contribute to prolonged sleep
latency and frequent awakenings, which significantly reduces sleep quality [64]. In the case
of the use of psychostimulants, the results of this study clearly show their negative effects
on sleep, contributing to an increased risk of both insomnia and daytime sleepiness. A study
conducted among US students found that psychostimulant users reported significantly
lower sleep quality [65]. In contrast, a study in animal models confirmed that the use
of psychostimulants alters sleep architecture [66]. It must also be kept in mind that the
relationship between sleep and stimulants is a two-way relationship. On the one hand, the
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use of stimulants may lead to changes in sleep patterns and deterioration of sleep quality.
On the other hand, the presence of sleep disorders significantly increases the risk of using
stimulants [7].

Another parameter that was measured in this study was quality of life (Qol.), which
is not the easiest to measure. Due to its multifaceted nature, the objective assessment of
QoL (AQoL) requires the use of appropriately designed psychometric tools. According
to the authors, the questionnaire used in this study addresses many aspects of life that
affect the sense of Qol, with high sensitivity and specificity [38,39]. This study revealed
that students scored, on average, 60.9 £ 11.46 points in the MANSA questionnaire. The
presence of sleep disorders, both in the form of insomnia and daytime sleepiness, was
found to significantly impair students’ QoL. These reports are consistent with worldwide
observations in which abnormal sleep significantly reduced the QoL of students in Tran,
Portugal, and Rome [67-6Y9]. The effect of sleep on QoL is also relevant in population-based
assessments. S. Lee’s study, which was conducted among 225,541 Koreans, revealed that
poor sleep quality significantly reduces QoL, particularly when anxiety or depressive
disorders are also present [70]. In contrast, the analysis of the individual questions of
the scale revealed that inadequate sleep significantly reduced the satisfaction of students’
mental and physical health, which is also consistent with Korean observations, according
to which those with poor sleep quality had problems with regular physical activity [70]. In
addition to sleep quality, there was also a correlation between the HDI of students’ place of
residence and the MANSA total score, according to which students in countries with a very
high HDI obtained the highest MANSA scores. This is also consistent with previous data,
i.e., the higher a country’s development status, the higher the level of social prosperity,
which improves the QoL of its inhabitants [71].

The authors are aware of the limitations of this study, which undoubtedly include
the methodology for data collection using an anonymous online questionnaire. The use
of such a method, however, makes it possible to reach a very large audience from all over
the world and increases the chance of participation in the survey. Previous studies found
that anonymous online surveys strongly reduce feelings of anxiety among respondents and
increase the likelihood of participation [72]. On the other hand, the authors of anonymous
online surveys have no possibility of verifying the veracity of the data left and determining
the response rate. Moreover, the used psychometric tools are based on the subjective
assessment of respondents and need to be objectified through psychiatric examination.
It should also be mentioned that the software used prevented the detection of bots. The
interpretation of this study’s findings is also limited by the fact that the authors did not
collect data regarding chronic conditions, the chronic medications used, and the mental
health conditions that may potentially be present in the surveyed population. Another
limitation of this study is the great disparity between the respondents in terms of HDI, GDP
per capita, and sex, with a marked predominance of women. It should be noted, however,
that the used psychometric tools are distinguished research methods. Furthermore, the
significant size of the study group from 60 countries around the world and the observation
period covering both the COVID-19 pandemic period and the period before its outbreak
contribute to the strength and innovation of this study.

In conclusion, the results of this study clearly indicate that sleep disorders are a
serious health problem among young adults, which has been further exacerbated by the
ongoing COVID-19 pandemic. However, further observations on representative groups
of students in countries with different levels of development and wealth are necessary to
better understand the phenomenon of insomnia in relation to socioeconomic status. In
addition, it could be useful to prepare relevant meta-analyses using existing data.

Solutions to this problem should also be sought, which could be represented by
the implementation of appropriate social campaigns on proper sleep hygiene and the
importance of sleep for health, as well as appropriate education on the use of stimulants
and their impact on health and sleep. For this purpose, it would be possible to use the
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mass media, with enormous potential. In addition, it would be possible to implement
appropriate classes on healthy lifestyles as one of the possible subjects during education.

5. Conclusions

Insomnia and excessive daytime sleepiness are common conditions among students
worldwide and are closely related. The COVID-19 pandemic significantly altered students’
diurnal rhythms, which has contributed to an increase in insomnia. Students in countries
with a high GDP per capita index are significantly less likely to develop insomnia compared
to the residents of countries with a low GDP per capita index. Sleep disorders definitely
reduce the QoL of students.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /wwwmdpi.com /article/10.3390/jem12020692/51, Table S1: Comparison of the mean scores of the
individual MANSA questions according to insomnia and excessive daytime sleepiness.
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11. Zkaczniki

11.1. Zgoda komisji bioetycznej na realizacje projektu

/' et

KOMISJA BIOETYCZNA

przy

Uniwersytecie Medycznym

we Wroctawiu

ul. Pasteura 1; 50-367 WROCLAW

OPINIA KOMISJI BIOETYCZNEJ Nr KB —234/2021

Komisja Bioetyczna przy Uniwersytecie Medycznym we Wroctawiu, powolana
zarzadzeniem Rektora Uniwersytetu Medycznego we Wroclawiu nr 278/XVI R/2020 z dnia
21 grudnia 2020 r. oraz dzalajgca w trybie przewidzianym rozporzgdzeniem Ministra
Zdrowia i Opieki Spolecznej z dnia 11 maja 1999 r. (Dz.U. nr 47, poz. 480) na podstawie
ustawy o zawodzie lekarza z dnia 5 grudnia 1996 r. (Dz.U. nr 514 z 2020 r.) w skladzie:

dr Joanna Birecka (psychiatria)

dr Beata Freier (onkologia)

dr hab. Toirasz ichs {rinekologia, potoznictwo)

prof. dr hab. Dariusz Janczak (chirurgia naczyniowa. transplantologia)
dr hab. Krzysztof Kaliszewski (chirurgia endokrynologiczna)

dr prawa Andrzej Malicki (prawo)

dr hab. Marcin Myczynski (farmacja)

Urszula Olechowska (pielegniarstwo)

prof. dr hab. Leszek Szenborn (pediatria, choroby zakazne)

prof. dr hab. Andrzej Szuba (choroby wewngtrzne, angiologia

ks. prof. Andrzej Tomko (duchowny)

prof. dr hab. Mieszko Wigckiewicz (stomatologia)

dr hab. Andrzej Wojnar, prof. nadzw. (histopatologia, dermatologia) przedstawiciel
Dolnoélaskiej Izby Lekarskiej)

dr hab. Jacek Zielinski (filozofia)

pod przewodnictwem
prof. dr hab. Jerzego Rudnickiego (chirurgia, proktologia)

Przestrzegajac w dziatalno$ci zasad Good Clinical Practice oraz zasad Deklaracji Helsinskiej,
Ppo zapoznaniu si¢ z projektem badawezym pt.

.Opieka nad pacjentem w medycynie rodzinnej w dobie pandemii COVID-19. Qcena
zaburzen rytméw okolodobowych wsrdd studentéw w wybranych krajach, okreslenie wzorca
stosowania substancji psychoaktywnych i jego wplywu na jakos¢ snu”
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Zgloszonym przez dr hab. Agnieszke Mastalerz-Migas zatrudniong w Katedrze i Zaktadzie
Medycyny Rodzinnej Uniwersytetu Medycznego we Wroctawiu oraz Ziozonymi wraz z
wnioskiem dokumentami, w tajinym  glosowaniu postanowila wyrazi¢ zgode na
przeprowadzenie badania internetowego typu CAWI pod warunkiem zachowania
anonimowosci zgromadzonych danych.

Uwaga: Badanie to zostalo objete ubezpieczeniem odpowiedzialnosci cywilnej Uniwersytetu
Medycznego we Wroclawiu z tytutu prowadzonej dziatalnogci.

Pouczenie: W ciggu 14 dni od otrzymania decyzji wnioskodawcy przystuguje prawo
odwotania do Komisji Odwolawezej za posrednictwem Komisji Bioetycznej UM we
Wroctawiu,

Opinia powyzszs dotyezy projektu badawczego realizowanego 7 dzialalnogci statutowe;.

Przewodniczacy Komisji Bioetycznej
przy Uniwersytecie Medycznym
Z

i
proﬁ__dr/h’gfa. Jerzy Rudnicki

L

Wroclaw, dnia /1’5’ marca 2021 r.
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11.2. Formularz wykorzystany w badaniu

Formularze - polskojezyczny oraz anglojezyczny - dostepne sg po zeskanowaniu kodu QR.
Po zeskanowaniu kodu pojawi si¢ folder w domenie ,,Dysk Google”, gdzie znajduja si¢ oba

formularze.

L 2=
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10.3. Oswiadczenia wspotautorow

Lek. Mateusz Babicki Wroctaw, 28.02.2023 r.
Uniwersytet Medyczny im. Piastow Slgskich we Wroctawiu
Katedra i Zaktad Medycyny Rodzinnej

Oswiadczenie

Oswiadczam, ze w pracy Piotrowski Patryk, Babicki Mateusz, Maslanka Paulina, Kotowicz Kamila,
Marciniak Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of psychoactive drugs
among Polish students". Psychiatria Polska 54 no. 5 (2020): 1007-1024. doi:10.12740/PP/111751. mdj
udziat polegat na opracowaniu metodologii badania, zbieraniu danych ich analizie oraz interpretacji,
przygotowaniu tekstu manuskryptu, jego korekcie, a takie ostatecznej akceptacji.

M%‘ A b

Oswiadczam, ze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka ,Assessment
of Insomnia Symptoms, Quality of Life, Daytime Sleepiness, and Psychoactive Substance Use among
Polish Students: A Cross-Sectional Online Survey for Years 2016-2021 before and during COVID-19
Pandemic.” Journal of Clinical Medicine. 2022; 11(8):2106. https://doi.org/10.3390/jcm11082106
moéj udziat polegat na opracowaniu metodologii badania, zbieraniu danych ich analizie oraz
interpretacji, przygotowaniu tekstu manuskryptu, jego korekcie, a takze ostatecznej akceptacii.

bl V5 Fbier

Oswiadczam, Ze w pracy Babicki Mateusz ,,Use of Alcohol, Cannabinoids, Psychostimulants, and
Sedatives before and during the COVID-19 Pandemic among Students in 40 European Countries.” Int,
J. Environ. Res. Public Health 2022, 19, 14879. https://doi.org/10.3390/ijerph192214879 moéj udziat
polegat na opracowaniu metodologii badania, zbieraniu danych ich analizie oraz interpretacii,
przygotowaniu tekstu manuskryptu, jego korekcie, a takze ostatecznej akceptacii.

bk 7 ViMun

Oswiadczam, Zze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka. Insomnia,
Daytime Sleepiness, and Quality of Life among 20,139 College Students in 60 Countries around the
World—A 2016-2021 Study. Journal of Clinical Medicine. 2023; 12(2):692.
https://doi.org/10.3390/jcm12020692 mdj udziat polegat na opracowaniu metodologii badania,
zbieraniu danych ich analizie oraz interpretacji, przygotowaniu tekstu manuskryptu, jego korekcie, a
takze ostatecznej akceptacji.

et g bulolis Hdene
/jfwf %’5??5 wthul
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Dr hab. n. med. Agnieszka Mastalerz-Migas prof. UMW Wroctaw, 28,02.2023 r.

Uniwersytet Medyczny im. Piastéw Slaskich we Wroctawiu,
Katedra i Zaktad Medycyny Rodzinnej

OSWIADCZENIE

Oswiadczam, ze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka , Assessment
of Insomnia Symptoms, Quality of Life, Daytime Sleepiness, and Psychoactive Substance Use among
Polish Students: A Cross-Sectional Online Survey for Years 2016-2021 before and during COVID-19
Pandemic.” Journal of Clinical Medicine. 2022; 11(8):2106. https://doi.org/10.3390/jcm11082106
moj udziat polegat na wspdipracy przy tworzeniu metodologii, analizie oraz krytycznej ocenie

projektu, przygotowaniu tekstu manuskryptu, a takze jego korekcie i ostatecznej akceptacii.

f e Jeoxtat. /?sz‘T

Podpis

Oswiadczam, ze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka. Insomnia,
Daytime Sleepiness, and Quality of Life among 20,139 College Students in 60 Countries around the
World—A 2016-2021 Study. Journal of  Clinical Medicine. 2023; 12(2):692.
https://dol.org/10.3390/jcm 12020692 maj udzial polegat na wspoipracy przy tworzeniu metodologii,
analizie oraz krytycznej ocenie projektu, przygotowaniu tekstu manuskryptu, a takie jego korekcie i

ostatecznej akceptacji.

ﬁ{u@ ﬂlm’}a G. /73%“(7

Podpis
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Paulina Anczykowska (nazwisko panieriskie Maslanka) Wroctaw, 28.02.2023 r.

Praktyka lekarza rodzinnego Urszula Puskarz, Gléwna 163, 58-312 Stare Bogaczowice

OSWIADCZENIE

Oswiadczam, Ze w pracy Piotrowski Patryk, Babicki Mateusz, Maélanka Paulina, Kotowicz Kamila,
Marciniak Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of psychoactive
drugs among Polish students". Psychiatria Polska 54 no. 5 (2020): 1007-1024.
¢0i:10.12740/PP/111751. méj udziat polegat na przygotowaniu tekstu manuskryptu.

Podpis

-
/
Pauling Anczykowsks
~\

’%L'
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Wroctaw, 28.02.2023 r.

Drn. med. Kamila Al Noaimy prof, AUIB
(nazwisko panienskie Kotowicz)

College of Arts and Sciences
American University of Iraq - Baghdad

OSWIADCZENIE

Oswiadczam, ze w pracy Piotrowski Patryk, Babicki Mateusz, Maslanka Paulina, Kotowicz
Kamila, Marciniak Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of
psychoactive drugs among Polish students”, Psychiatria Polska 54 no. 5 (2020): 1007-1024.
doi:10.12740/PP/111751. mdj udziat polegat na pracy przy opracowaniu metodologii oraz
tworzeniu manuskryptu.
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Dr Dominik M. Marciniak Wroctaw, 28.02.2023 r.

Uniwersytet Medyczny we Wroctawiu, Wydziat Farmaceutyczny, Katedra i Zaktad Technologii Postaci
Leku

OSWIADCZENIE

Oswiadczam, ze w pracy Piotrowski Patryk, Babicki Mateusz, Maslanka Paulina, Kotowicz Kamila,
Marciniak Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of psychoactive
drugs among Polish students". Psychiatria Polska 54 no. 5 (2020): 1007-1024.
doi:10.12740/PP/111751. mdj udziat polegat na wsparciu w obliczeniach statystycznych.

Podpis
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Dr hab. n. med. Patryk Piotrowski Wroctaw, 28.02.2023 r.

Uniwersytet Medyczny im. Piastow Slaskich we Wroctawiu,
Katedra Psychiatrii, Zaktad Psychiatrii Konsultacyjnej i Badan Neurobiologicznych

OSWIADCZENIE

Oswiadczam, ze w pracy Piotrowski Patryk, Babicki Mateusz, Maslanka Paulina, Kotowicz Kamila, Marciniak
Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of psychoactive drugs among Polish
students". Psychiatria Polska 54 no. 5 (2020): 1007-1024. doi:10.12740/PP/111751. mdj udziat polegat na
wspétpracy przy tworzeniu metodologii, analizie oraz krytycznej ocenie projektu, przygotowaniu tekstu

manuskryptu, a takze jego korekcie i ostatecznej akceptacii.

dr hab. n. g k Pintrowski
SPECJALIST n%cmm-r\.ﬁodpis
1844056
Oswiadczam, Ze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka ,Assessment of
Insomnia Symptoms, Quality of Life, Daytime Sleepiness, and Psychoactive Substance Use among Polish
Students: A Cross-Sectional Online Survey for Years 2016-2021 before and during COVID-19 Pandemic.”
Journal of Clinical Medicine. 2022; 11(8):2106. https://doi.org/10.3390/jcm11082106 mdj udziat polegat na
wspolpracy przy tworzeniu metodologii, analizie oraz krytycznej ocenie projektu, przygotowaniu tekstu

manuskryptu, a takze jego korekcie i ostatecznej akceptacji.

|
dr hab. a. méd//P-{- vk Piotrow:ki
SPECJALISYA P CHIATRA

Oswiadczam, ze w pracy Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka. Insomnia, Daytime
Sleepiness, and Quality of Life among 20,139 College Students in 60 Countries around the World—A 2016—-
2021 Study. Journal of Clinical Medicine, 2023; 12(2):692. https://doi.org/10.3390/jcm12020692 m¢j udziat
polegat na wspotpracy przy tworzeniu metodologii, anzlizie oraz krytycznej ocenie projektu, przygotowaniu
tekstu manuskryptu, a takze jego korekcie i ostatecznej akceptacii.

dr dehab. - g, P, .
Agni n med, . Patoylt Piotrowsk,
9 €szka Masta'erz.M'- SPE(.JI TA HIATRA
SPecjalists medye yeyny rog as Podpis
Zl
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Prof. dr hab. n. med. Joanna Rymaszewska Wroctaw, 28.02.2023 r.

Katedra i Klinika Psychiatrii
Uniwersytet Medyczny im. Piastéw Slaskich we Wroctawiu

OSWIADCZENIE

Oéwiadczam, ze w pracy Piotrowski Patryk, Babicki Mateusz, Maslanka Paulina, Kotowicz Kamila,
Marciniak Dominik, Rymaszewska Joanna "Assessment of sleep disorders and use of psychoactive drugs
among Polish students". Psychiatria Polska 54 no. 5 (2020}): 1007-1024. doi:10.12740/PP/111751. moj

udziat polegat na przygotowaniu tekstu manuskryptu, jego korekcie oraz ostatecznej akceptacji.

Ww

odpis
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11. Nota biograficzna autora

Mateusz Babicki urodzit si¢ 2 czerwca 1992 roku w Paczkowie. W 2017 ukonczyl kierunek
lekarski na Uniwersytecie Medycznym im. Piastow Slaskich we Wroctawiu. Od stycznia 2020
roku realizuje szkolenie specjalizacyjne z medycyny rodzinnej w trybie rezydentury w Centrum
Medycznym AD-Med. przy ul. Syrokomli 1 we Wroctawiu. Od pazdziernika 2019 roku jest
studentem Szkoty Doktorskiej Uniwersytetu Medycznego im. Piastow Slaskich we Wroctawiu.
Jest czlonkiem Polskiego Towarzystwa Medycyny Rodzinnej, pelniac funkcje
przewodniczacego dwoch sekcji tematycznych Towarzystwa: Naukowej oraz COVID-19.
Aktywnie dziala na rzecz rozwoju i edukacji srodowiska lekarzy rodzinnych. Jest autorem lub
wspotautorem 44 publikacji naukowych 1 5 doniesien zjazdowych polskich oraz

miedzynarodowych.
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12. Wykaz dotychczasowych osiagnieé autora

Publikacje

e Autor 44 publikacji, w tym 31 w indeksowanych czasopismach z IF.
Sumaryczne wartosci IF= 136.458; MNiISW/KBN = 3455. Cytowania (bez autocytowan)
wedlug bazy Web of Science= 184; H-index =9

Sposrod publikacji z IF w 27/31 jestem autorem pierwszym lub ostatnim i/lub

korespondencyjnym.

e Autorstwo/wspotautorstwo 5 doniesien zjazdowych na konferencjach polskich

oraz zagranicznych.
Projekty badawcze

e 2021 r - Kierownik wieloosrodkowego projektu finansowanego w ramach subwencji
konkursowej Uniwersytetu Medycznego im. Piastow Slaskich we Wroclawiu:
Retrospektywna ocena stanu zdrowia os6b po przechorowaniu COVID-19, badanie
podiuzne.

e 2015 - 2017 r. - badacz w mi¢dzynarodowym projekcie badawczo-implementacyjnym
o akronimie Meetingdem pt.: Wdrozenie 1 walidacja pozytywnie ocenianego Programu

Wsparcia - Centrum Spotkan dla osob z otepieniem oraz ich opickunéw w Europie.
Funkcje w czasopismach naukowych

e 2022 — obecnie - Guest Editor w miedzynarodowym czasopismie Vaccines
(IF —4.961; 140 MNiSW/KBN)

Nagrody i wyrdznienia

e 2023 - Nagroda czasopisma ,,Lekarz POZ” za najczgsciej czytany artykul w Open Acces,
pt.: ,, Jak skutecznie 1 bezpiecznie leczy¢ infekcje bakteryjne drog oddechowych u dzieci?”.

e 2022 — Laureat VI edycji plebiscytu Dolnos$laskiego Klubu Kapitatu, Mtode Talenty 2022,
w kategorii ,,Sukces naukowy”

e 2021 — Nagroda czasopisma ,,Lekarz POZ” za najczgséciej czytany artykut w Open Acces,
pt.: ,,Racjonalna antybiotykoterapia infekcji gérnych drég oddechowych w dobie COVID-
19”.
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Dzialalnos$¢ w towarzystwach naukowych

e 10.2022 — obecnie — przewodniczacy sekcji Naukowej Polskiego Towarzystwa Medycyny
Rodzinnej
e 01.2021 — obecnie - przewodniczacy sekcji COVID-19 Polskiego Towarzystwa Medycyny

Rodzinnej
Dzialalno$¢ edukacyjna i inne

e Wiceprzewodniczagcy Komitetu Organizacyjnego XII Kongresu Polskiego Towarzystwa
Medycyny Rodzinnej, Wroctaw, 2023 r.

e C(Czlonek Komitetu Organizacyjnego XI Kongresu Polskiego Towarzystwa Medycyny
Rodzinnej, Wroctaw, 2022 r.

e Koordynator Ogolnopolskiego Projektu naukowo-edukacyjnego dotyczacego przewlekiej
choroby nerek realizowanego przez Polskie Towarzystwo Medycyny Rodzinnej
we wspolpracy z Polskim Towarzystwem Nefrologicznym

e Stypendysta Programu ,,Dolnoslascy Liderzy Medycyny” w latach 2021 — 2022 r.

e (Cztonek zespotu Programu STOP COVID realizowanego przez Fundacje Cardica

e (Cztonek Telemedycznego Okraglego Stotu w grupie POZ powstatego z inicjatywy Ministra

Zdrowia
Wykaz publikacji
2023

a) Czasopisma posiadajace wspolczynnik wplywu Impact Factor (IF)

1. Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka: Insomnia, daytime
sleepiness, and quality of life among 20,139 college students in 60 countries around the
world - a 2016-2021 study, Journal of Clinical Medicine, 2023, vol. 12, nr 2, art.692 [14 s.].
DOI:10.3390 /jcm12020692

2. Kapusta Joanna, Chudzik Michat, Katuzinska-Kotat Zaneta, Damian Kolat, Monika
Burzynska, Piotr Jankowski, Mateusz Babicki: Do selected lifestyle parameters affect the
severity and symptoms of COVID-19 among elderly patients? The retrospective evaluation
of individuals from the STOP-COVID registry of the PoOLoCOV study, Journal of Infection
and Public Health, 2023, vol. 16, nr 1, 5.143-153. DOI:10.1016/j.jiph. 2022.12.008
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2022

a) Czasopisma posiadajace wspolczynnik wplywu Impact Factor (IF)

1. Babicki Mateusz, Kowalski Krzysztof, Bogudzinska Bogna [i in.]: Alterations in mental
health and quality of life among healthcare workers in times of COVID-19: Four-stage
cross-sectional study during first four pandemic waves in Poland, Frontiers in Psychiatry,
2022, vol. 13, art. 1027734 [13 s.]. DOI:10.3389/fpsyt.2022.1027734

2. Babicki Mateusz, Malchrzak Wojciech, Mastalerz-Migas Agnieszka: Assessment of
attitudes, main concerns and sources of knowledge regarding COVID-19 vaccination in
Poland in the unvaccinated individuals - a nationwide survey, Vaccines, 2022, vol. 10, nr
3, art.381 [17 s.]. DOI:10.3390/vaccines10030381

3. Babicki Mateusz, Piotrowski Patryk, Mastalerz-Migas Agnieszka: Assessment of
insomnia symptoms, quality of life, daytime sleepiness, and psychoactive substance use
among Polish students: a cross-sectional online survey for years 2016-2021 before and
during COVID-19 pandemic, Journal of Clinical Medicine, 2022, vol. 11, nr 8, art.2106 [16
s.]. DOI:10.3390 /jcm11082106

4. Babicki Mateusz, Mastalerz-Migas Agnieszka: Attitudes of Poles towards the COVID-19
vaccine booster dose: an online survey in Poland, Vaccines, 2022, vol. 10, nr 1, art.68 [11
s.]. DOI:10.3390/vaccines10010068

5. Babicki Mateusz, Bogudzinska Bogna, Kowalski Krzysztof [i in.] : Depression, anxiety
and quality of life among online responders in Poland: a cross-sectional study covering four
waves of the COVID-19 pandemic, International Journal of Environmental Research and
Public Health, 2022, vol. 19, nr 16, art.9934 [16 s.]. DOI:10.3390/ijerph19169934

6. Babicki Mateusz: Use of alcohol, cannabinoids, psychostimulants, and sedatives before
and during the COVID-19 pandemic among students in 40 european countries, International
Journal of Environmental Research and Public Health, 2022, vol. 19, nr 22, art.14879[9 s.].
DOI:10.3390 /ijerph192214879

7. Babicki Mateusz: Will bivalent vaccination against COVID-19 increase the desire for
COVID-19 vaccination among Poles?, Vaccines, 2022, vol. 10, nr 10, art.1658 [9 s.].
DOI:10.3390 /vaccines10101658

8. Chudzik Michat, Babicki Mateusz, Kapusta Joanna [i in.] : Do the successive waves of
SARSCoV-2, vaccination status and place of infection influence the clinical picture and

COVID-19 severity among patients with persistent clinical symptoms? The retrospective
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10.

11.

12.

13.

14.

15.

study of patients from the STOP-COVID registry of the PoLoCOV-Study, Journal of
Personalized Medicine, 2022, vol. 12, nr 5, art.706 [15 s.]. DOI:10.3390/jpm12050706
Chudzik Michat, Babicki Mateusz, Kapusta Joanna [i in.] : Long-COVID clinical features
and risk factors: a retrospective analysis of patients from the STOP-COVID registry of the
PoLoCOV  study, Viruses-Basel, 2022, wvol. 14, nr 8, artl1755 [13 s.].
DOI:10.3390/v14081755

Chudzik Michat, Babicki Mateusz, Mastalerz-Migas Agnieszka [i in.] : Persisting smell
and taste disorders in patients who recovered from SARS-CoV-2 virus infection - data from
the Polish PoLoCOV-CVD study, Viruses-Basel, 2022, vol. 14, nr 8, art.1763 [15 s.].
DOI:10.3390 /v14081763

Jazienicka-Kietb Alicja, Babicki Mateusz, Krajewska Magdalena [i in.] : Assessment of
primary care physicians' knowledge of chronic kidney disease in Poland, Frontiers in Public
Health, 2022, vol. 10, art.1032240 [10 s.]. DOI:10.3389/fpubh.2022.1032240

Malchrzak Wojciech, Babicki Mateusz, Pokorna-Katwak Dagmara [i in.] : COVID-19
vaccination and Ukrainian refugees in Poland during Russian-Ukrainian war - narrative
review, Vaccines, 2022, vol. 10, nr 6, art.955 [7 s.]. DOI:10.3390/vaccines10060955
Ptywaczewska-Jakubowska Magdalena, Chudzik Michat, Babicki Mateusz [i in.] :
Lifestyle, course of COVID-19, and risk of Long-COVID in non-hospitalized patients,
Frontiers in Medicine, 2022, vol. 9, art.1036556 [10 s.]. DOI:10.3389/fmed.2022.1036556
Kardas Przemystaw, Babicki Mateusz, Krawczyk Jarostaw [i in.] : War in Ukraine and the
challenges it brings to the Polish healthcare system, The Lancet Regional Health - Europe,
2022, vol. 15, art.100365 [2 s.]. DOI:10.1016/j.lanepe.2022.100365

Babicki Mateusz, Mastalerz-Migas Agnieszka: Providing care for those fleeing war:
challenges and solutions for Polish doctors looking after refugees from Ukraine, BMJ-
British Medical Journal, 2022, vol. 377, art.0ol440 [2 s.]. DOI:10.1136/bmj.01440

b) Czasopisma nieposiadajace wspélczynnika wpltywu Impact Factor (IF)

Babicki Mateusz, Pokorna-Katwak Dagmara: Antybiotykoopornos¢ - poszukiwanie
nowych rozwigzan w leczeniu infekcji drog oddechowych, Lekarz POZ, 2022, vol. 8, nr 1,
S.73-77

Babicki Mateusz: Antybiotykooporno$¢ - problem XXI wieku. Wybrane sposoby jej
przeciwdziatania w ramach podstawowej opieki zdrowotnej, Forum Zakazen, 2022, vol. 13,

nr4,s.129-133
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Babicki Mateusz, Pokorna-Katwak Dagmara: Jak skutecznie i bezpiecznie leczy¢ infekcje
bakteryjne drog oddechowych u dzieci?, Lekarz POZ, 2022, vol. 8, nr 5, 5.326-329
Babicki Mateusz, Tomasiewicz Krzysztof, Woron Jarostaw [i in.] : Paxlovid - pierwszy
doustny lek do ambulatoryjnego leczenia COVID-19, Lekarz POZ, 2022, vol. 8, nr 1, s.18-
23
Babicki Mateusz: Racjonalna antybiotykoterapia w przebiegu infekcji gornych drog
oddechowych - zalecenia a perspektywa pacjenta. Analiza wynikoéw badania IPSOS 2022,
Lekarz POZ, 2022, vol. 8, nr 6, 5.439-443

. Jazienicka-Kietb Alicja, Babicki Mateusz, Krajewska Magdalena [i in.] : Program
Przewleklej Choroby Nerek. Projekt edukacyjno-badawczy realizowany przez Polskie
Towarzystwo Medycyny Rodzinnej, Lekarz POZ, 2022, vol. 8, nr 2, 5.112-115

. Jazienicka-Kietb Alicja, Babicki Mateusz, Krajewska Magdalena [i in.] : Przewlekta
choroba nerek w praktyce lekarza POZ - diagnostyka, obraz kliniczny, postepowanie,
Lekarz POZ, 2022, vol. 8, nr 2, s.105-111

. Resler Katarzyna, Masalski Marcin, Babicki Mateusz, Mastalerz-Migas Agnieszka,
Fraczek Marcin. SELF-ASSESSMENT OF HEARING USING A MOBILE APP AMONG
COVID-19 PATIENTS. Journal of Hearing Science. 2022;12(4):19-25.
d0i:10.17430/JHS.2022.12.4.2.

2021

a) Czasopisma posiadajace wspolczynnik wplywu Impact Factor (IF)

1. Babicki Mateusz, Bogudzinska Bogna, Kowalski Krzysztof [i in.] : Anxiety and
depressive disorders and quality of life assessment of poles - a study covering two waves
of the COVID-19 pandemic, Frontiers in Psychiatry, 2021, vol. 11, art.704248 [11 s.].
DOI:10.3389/fpsyt. 2021.704248

2. Babicki Mateusz, Pokorna-Katwak Dagmara, Doniec Zbigniew [i in.] : Attitudes of
parents with regard to vaccination of children against COVID-19 in Poland. A nationwide
online survey, Vaccines, 2021, wvol. 9, nr 10, art1192 [19 s.].
DOI:10.3390/vaccines9101192

3. Babicki Mateusz, Mastalerz-Migas Agnieszka: Attitudes toward vaccination against
COVID-19 in Poland. A longitudinal study performed before and two months after the
commencement of the population vaccination programme in Poland, Vaccines, 2021, vol.
9, nr 5, art.503 [12 s.]. DOI: 10.3390/vaccines9050503
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10.

11.

Babicki Mateusz, Kowalski Krzysztof, Bogudzinska Bogna [i in.] : Impact of the
COVID-19 pandemic on mental well-being. A nationwide online survey covering three
pandemic waves in Poland, Frontiers in Psychiatry, 2021, vol. 12, art.804123 [12 s.].
DOI:10.3389/fpsyt.2021.804123

Babicki Mateusz, Malchrzak Wojciech, Hans-Wytrychowska Anna [i in.] : Impact of
vaccination on the sense of security, the anxiety of COVID-19 and quality of life among
Polish. A nationwide online survey in Poland, Vaccines, 2021, vol. 9, nr 12, art.1444 [14
s.]. DOI:10.3390 /vaccines9121444

Babicki Mateusz, Szewczykowska Ilona, Mastalerz-Migas Agnieszka: Mental health in
the era of the second wave of SARS-CoV-2: a cross-sectional study based on an online
survey among online respondents in Poland, International Journal of Environmental
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