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Streszczenie

Niniejsza rozprawa prezentuje serie czterech artykutdw — trzech opublikowanych oraz jednego
ztozonego do publikacji. Artykuty przedstawiajg sze$¢ badan zrealizowanych w latach 2020-2023 a
ich wspdélnym rdzeniem tematycznym sg oceny poréwnawcze dokonywane na osiach “ja” - “inni”
oraz “my” - “oni”. Poréwnanie te dokonywane byty w kontekscie pandemii COVID-19 i dotyczyty
Scisle powigzanych z nig obszaréw — ryzyka zachorowania na COVID-19, intencji zaszczepienia
przeciwko tej chorobie a takze postrzegania zwolennikow i przeciwnikow szczepien. Badania
zrealizowane zostaty w metodologii ilosSciowej przy zastosowaniu planéw korelacyjnych oraz
eksperymentalnych a takze badan podtuznych oraz meta-analizy.

Wszystkie artykuty zostaty opublikowane lub ztozone do publikacji w miedzynarodowych
czasopismach z listy JCR — Collabra: Psychology, PLOS ONE oraz Royal Society Open Science.
Pierwszy artykut - ,Ascent of Humans: Investigating Methodological and Ethical Concerns About
the Measurement”, opisuje pre-rejestrowany eksperyment, ktdrego celem byto sprawdzenie
zasadnosci metodologicznych oraz etycznych zastrzezen formutowanych pod adresem metody
pomiaru jawnej dehumanizacji — Ascent of Humans. Chcielismy przekonaé sie, czy wyniki pomiaru
nie sg artefaktami wizualnych elementéw kwestionariusza oraz czy odpowiadanie na pytania w tym
kwestionariuszu nie wptywa negatywnie na postawy wobec grup objetych pytaniami. Oba zarzuty
nie zyskaty empirycznego potwierdzenia a badanie pozwolito odkry¢ istotng ceche pomiaru Ascent
of Humans. Kluczowe dla tego pomiaru okazuje sie rozréznienie pomiedzy wynikami wskazujgcymi
na petfen stopien cztowieczeristwa a pozostatymi wyniki. Rozktad wynikéw Ascent of Humans nie
tworzy ilosciowej ciggtosci, lecz dwie kategorie.

Drugi artykut - ,Temporal aspects of unrealistic optimism and robustness of this bias: A longitudinal
study in the context of the COVID-19 pandemic” prezentuje wyniki podtuznych badan
nierealistycznego optymizmu wsréd mieszkanicédw Polski podczas pierwszego roku pandemii

COVID-19. Uczestnicy badania proszeni byli w 16 kolejnych pomiarach o oszacowanie ryzyka



zarazenia sie wirusem SARS-CoV-2 przez nich samych oraz przez przecietnych rowiesnikdw. Wyniki
Swiadczg o tym, ze zjawisko nierealistycznego optymizmu (przekonanie o nizszych szansach
zakazenia dla ,,mnie” w poréwnaniu z ,,innymi”) pojawito sie dopiero po pierwszym stwierdzonym
przypadku COVID-19 w Polsce a nastepnie utrzymywato sie przez caty pierwszy rok pandemii, ze
zmienng intensywnoscig. Intensywnosc¢ ta w bardzo niewielkim stopniu korelowata z obiektywnymi
miarami rozwoju pandemii — liczbg zakazen oraz Smierci w wyniku COVID-19. Poziom
nierealistycznego optymizmu nie wigzat sie takze ze stopniem fizycznej izolacji od innych ludzi.
Okazat sie za to wigzac ze wzgledng intensywnoscig rzgdowych obostrzen pandemicznych. Gdy
obostrzenia byly nasilane, nierealistyczny optymizm wzrastat. Gdy obostrzenia byty znoszone -
spadat.

Trzeci artykut - ,, Do unbiased people act more rationally?—The case of comparative realism and
vaccine intention” przedstawia serie trzech badan, ktérych celem byto zgtebienie relacji pomiedzy
nierealistycznym optymizmem wobec zarazenia sie SARS-CoV-2 a intencjq zaszczepienia sie
przeciwko COVID-19. Pierwsze badanie — mini meta-analiza zgromadzonych przez nasz zespét
badawczy danych, wskazywata na zaskakujgce wnioski. Osoby pozbawione poréwnawczej
stronniczosci (nie wykazujace ani nierealistycznego optymizmu ani pesymizmu), cechowaty sie
najnizszg intencja zaszczepienia. Kolejne dwa pre-rejestrowane badania potwierdzity ten efekt oraz
wykazaty, ze pordwnawczy realizm oraz intencja zaszczepienia nie wigzg sie z wewnetrznym
umiejscowieniem kontroli (internal locus of control) ani potrzebng kontroli (desirability for control).
Zardéwno poznawczy realizm jak i nizsza intencja zaszczepienia okazaty zas wigzaé sie z bardziej
wyréwnanym postrzeganiem zagrozenia chorobg COVID-19 oraz zagrozenia szczepionkg przeciwko
nie;j.

Czwarty artykut -, Vaccine Skeptics and Vaccine Enthusiasts: What is the Intergroup Wall Made
of?” opisuje pre-rejestrowane badanie ztozone do recenzji w formie “Registered Reports”. Celem

badania byto sprawdzenie, czy postawy wobec szczepionki przeciwko COVID-19 bedg czynnikiem



grupo-twdérczym — inaczej mdéwigc, czy na bazie tych postaw mogg uformowac sie procesy
faworyzacji grupy wlasnej oraz uprzedzen wobec grupy obcej.

Okazato sie, ze zwolennicy oraz przeciwnicy szczepionek przeciwko COVID-19 wyraznie faworyzujg
grupe wtasng. Znajduje to wyraz nie tylko w zywionych wobec grupy wtasnej i obcej uczuciach ale
takze w wyraznej preferencji kontaktu online i offline z osobami o zgodnych pogladach.

Ponadto wykazalismy, ze bardziej subtelne formy dehumanizacji (dual-model dehumanization)
wystepuja rzadziej, natomiast skrajne formy dehumanizacji (blatant dehumanization oraz direct
dehumanization) znacznie czesciej. Poziom intensywnos$ci uprzedzen oraz wrogosci pomiedzy
zwolennikami i przeciwnikami szczepionek okazuje sie by¢ zblizony do intensywno$ci negatywnych
postaw Polakdw wobec Romoéw. Nieched ta jest obustronna, jednak nieco silniejsza ze strony
zwolennikdéw szczepien.

Przedstawiona seria artykutéw prezentuje badania nad konstruktami teoretycznymi wywodzgcymi
sie z rédznych tradycji psychologicznych oraz rozwijanymi w ramach réznych obszardw specjalizacji —
mowa tu o nierealistycznym optymizmie i dehumanizacji. £taczac je jednak w jednym kontekscie
(pandemii COVID-19), mozliwym byto wszechstronne sportretowanie wielu aspektéw
psychologicznego funkcjonowania ludzi w pandemii. Ponadto, dzieki dostrzezeniu wspdlnych cech
w zatozeniach teoretycznych oraz sposobach pomiaru obu tych konstruktéow, mozliwe byto
zaproponowanie istotnych innowacji w zakresie statystycznych analiz oraz interpretacji wynikow

uzyskiwanych w ramach pomiaru nierealistycznego optymizmu i dehumanizacji.



Abstract

This dissertation presents a series of four articles—three published and one submitted for
publication. The articles present six studies carried out between 2020 and 2023 and their common
thematic core is the comparative assessments made along the axes of "me" - "others" and "us" -
"them." These comparisons were made in the context of the COVID-19 pandemic and concerned
context-specific topics—the risk of contracting COVID-19, intentions to be vaccinated against the
disease, and perceptions of proponents and opponents of vaccination. The research was carried
out in quantitative methodology using correlational and experimental designs as well as
longitudinal studies and meta-analysis.

All articles were published or submitted for publication in international JCR-listed journals -
Collabra: Psychology, PLOS ONE, and Royal Society Open Science.

The first article, "Ascent of Humans: Investigating Methodological and Ethical Concerns About the
Measurement," describes a pre-registered experiment designed to test the validity of
methodological and ethical concerns formulated against the Ascent of Humans method of
measuring blatant dehumanization. We wanted to test whether the results of the measurement
are not artefacts of the visual elements of the questionnaire and whether answering the
guestionnaire negatively affects attitudes toward the groups covered by the questions. Both
objections have not received empirical confirmation. Moreover, the study has uncovered an
important feature of the Ascent of Humans measurement. A crucial aspect of this measurement
turns out to be the distinction between scores indicating a full degree of humanity and the
remaining scores. The distribution of Ascent of Humans scores does not form a quantitative
continuum, but rather two categories.

The second article, "Temporal aspects of unrealistic optimism and robustness of this bias: A
longitudinal study in the context of the COVID-19 pandemic," presents the results of a longitudinal

study of unrealistic optimism among Polish residents during the first year of the COVID-19



pandemic. Participants in the study were requested to estimate the risk of contracting the SARS-
CoV-2 virus by themselves and by average peers in 16 consecutive measurements. The results
show that the phenomenon of unrealistic optimism (the belief that there is a lower chance of
infection for "me" compared to "others") emerged only after the first identified case of COVID-19
in Poland and then persisted throughout the first year of the pandemic, with varying intensity. This
intensity showed scant correlation with objective measures of pandemic progress - the number of
infections and COVID-19 deaths. The level of unrealistic optimism was also unrelated to the degree
of physical isolation from other people. Instead, it proved to be associated with the relative
intensity of government pandemic restrictions. When the restrictions were tightened, unrealistic
optimism increased. When the restrictions were lifted—it fell.

The third article - "Do unbiased people act more rationally?-The case of comparative realism and
vaccine intention" presents a series of three studies that aimed to explore the relationship
between unrealistic optimism about contracting SARS-CoV-2 and the intention to be vaccinated
against COVID-19. The first study - a mini meta-analysis of the data collected by our research team
- pointed to surprising conclusions. Individuals devoid of comparative bias (showing neither
unrealistic optimism nor pessimism) had the lowest intention to vaccinate. Another two pre-
registered studies confirmed this effect and showed that comparative realism and vaccination
intention were not associated with an internal locus of control or desirability for control. In
contrast, both cognitive realism and lower intention to vaccinate were associated with more equal
perceptions of COVID-19 disease risk and COVID-19 vaccine risk.

The fourth article, "Vaccine Skeptics and Vaccine Enthusiasts: What is the Intergroup Wall Made
of?" describes a pre-registered study submitted for review as Registered Report. We aimed to test
whether attitudes toward the COVID-19 vaccine would be a group-creating factor - in other words,
whether these attitudes could form the basis for ingroup favoritism and prejudice towards the

outgroup.



It turned out that supporters and opponents of COVID-19 vaccines favor their ingroup. This was
reflected in the feelings toward ingroup and outgroup, but also a clear preference for online and
offline contact with people with compatible views.

In addition, we showed that more subtle forms of dehumanization (dual-model dehumanization)
occurred less frequently, while extreme forms of dehumanization (blatant dehumanization and
direct dehumanization) occurred much more frequently. The level of intensity of prejudice and
hostility between supporters and opponents of vaccines turns out to be similar to the intensity of
negative attitudes of Poles toward Roma. The resentment is mutual, but slightly stronger on the
part of vaccine supporters.

The submitted series of articles describes studies concerning theoretical constructs (unrealistic
optimism and dehumanization) derived from different psychological traditions and developed
within different subfields. However, by combining them in one context (the COVID-19 pandemic), it
was possible to comprehensively portray many aspects of the psychological functioning of people
during the pandemic. In addition, by noticing commonalities in the theoretical assumptions and
ways of measuring the two constructs, it was possible to propose important innovations in
statistical analysis and interpretation of the unrealistic optimism and dehumanization

measurements.



Autoreferat

Woprowadzenie oraz ramy teoretyczne programu badawczego

Rdzen przedstawionego programu badawczego stanowig trzy artykuty prezentujgce badania
zrealizowane w okresie pandemii COVID-19. Badania te eksplorujg zagadnienia psychologiczne Scisle
zwigzane z kontekstem pandemii — oceny poréwnawcze w obszarze ryzyka zachorowania na COVID-19,
intencje zaszczepienia przeciwko COVID-19 oraz wzajemne uprzedzenia pomiedzy zwolennikami a
przeciwnikami szczepien. Czwarty artykut prezentuje badanie wykonane przed pandemia, ktore
budowato metodologiczne fundamenty oraz stanowito punkt odniesienia dla interpretacji czesci
pozostatych wynikéw badan.

Przedstawiona seria artykutéw, pomimo swojego silnego osadzenia w kontekscie trwajacej
pandemii, porusza zagadnienia teoretyczne oraz metodologiczne o szerszym znaczeniu. Konstruktami
teoretycznymi, na ktérych koncentruje sie prezentowana praca badawcza sg nierealistyczny optymizm
oraz dehumanizacja.

Nierealistyczny optymizm to przekonanie, ze pozytywne zdarzenia przytrafiajg sie czesciej mi, niz
innym osobom, negatywne za$ rzadziej mi, niz innym osobom (,, believe that negative events are less
likely to happen to them than to others, and they believe that positive events are more likely to happen to
them than to others.” - Weinstein, 1980, s. 807). Dehumanizacja z kolei to zjawisko definiowane (i
mierzone) w ramach psychologii spotecznej na wiele sposobdw i jak dotgd nie doczekato sie spdjnego,
jednolitego ujecia teoretycznego (zob. (Haslam i Stratemeyer, 2016). Dla potrzeb owej pracy, postugiwaé
sie bede najszerszg definicjg, w obrebie ktdrej mieszczg sie wszystkie stosowane przeze mnie miary
dehumanizacji. Bede jg rozumieé jako czesciowe lub catosciowe odmawianie cztonkom grupy obcej cech
prototypowo ludzkich.

Nierealistyczny optymizm i dehumanizacja, chociaz rzadko ze sobg zestawiane, majg wspdlny
podstawowy rdzen — zasadzajg sie mianowicie na (zazwyczaj korzystnych dla podmiotu) poréwnaniach

pomiedzy sobg a innymi ludZmi. Uwidacznia sie to zwtaszcza na poziomie operacyjnym. Do stwierdzenia
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zaréwno dehumanizacji jak nierealistycznego optymizmu uzywa sie bardzo podobnych procedur pomiaru
— porownuje sie sady respondentéw, formutowane w odniesieniu do siebie samych (grupy wiasnej) z
sgdami o analogicznej tresci, formutowanymi w odniesieniu do innych ludzi (lub grup). To wifasnie
specyficzny wynik tych poréwnan, bardziej korzystny dla ,siebie”/”nas” niz ,innego”/”innych”, $wiadczyé
ma o wystgpieniu zjawiska nierealistycznego optymizmu badz dehumanizaciji.

Kolejng cechg faczacg te konstrukty jest fakt, ze w obu przypadkach dokonywane przez
podmiot poréwnania bazujg raczej na wyobrazeniach niz realnej wiedzy. W przypadku nierealistycznego
optymizmu czy dehumanizacji, jednostka nie ma dostepu do obiektywnego zestawu danych o sobie i
innych. Czesto zresztg dane takie sg z definicji nieosiggalne, dotyczg bowiem abstrakcyjnych pojeé takich
jak ,,stopien cztowieczenstwa”. Porownania dokonywane w ramach nierealistycznego optymizmu czy
dehumanizacji dokonujg sie zatem na podstawie subiektywnych przestanek, w ramach
wyobrazeniowego zadania mentalnego. Stanowig przez to nie tyle odzwierciedlenie rzeczywistosci, co
raczej emanacje nie zawsze w petni uswiadomionych postaw, potrzeb, emoc;ji, czy btedéw poznawczych.

Poza podobieristwami pomiedzy dehumanizacjg a nierealistycznym optymizmem, wskazaé
mozna takze kluczowg rdznice. Pordwnania w ramach nierealistycznego optymizmu odbywaijg sie na
poziomie miedzyjednostkowym — najczesciej pomiedzy ,,ja” a ,,innym, podobnym do mnie”, rzadziej
pomiedzy ,ja” a , przecietnym przedstawicielem mojej grupy”. Poréwnania w ramach dehumanizacji
odbywaijg sie zas na poziomie miedzygrupowym, na osi ,,grupa wiasna” (lub ,przecietny przedstawiciel
grupy wiasnej) a ,,grupa obca” (,przecietny przedstawiciel grupy obcej”). Warto rowniez zaznaczy¢, ze
oba pojecia odwotujg sie do réznych psychologicznych tradycji i badacze postugujacy sie nimi, identyfikujg
sie z rédznymi subdyscyplinami psychologii spoteczne;j.

Badania nad nierealistycznym optymizmem wywodzg sie z badan nad znieksztatceniami
poznawczymi. W pionierskim artykule wprowadzajgcym pojecie nierealistycznego optymizmu do
psychologii spotecznej (Weinstein, 1980), autor przywotuje wielokrotnie klasyczne juz dzisiaj prace

Tverskiego i Kahnenama (Tversky & Kahneman, 1973, 1974) dotyczace bteddw i tendencyjnosci ocen
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poznawczych. Przede wszystkim w takich kategoriach rozpatruje Weinstein zjawisko nierealistycznego
optymizmu. Poza watkami czysto poznawczymi, uwzglednia on jednak potencjalng role owych
znieksztatcen dla motywacji i emoc;ji jednostki. Omawiajgc potencjalng role nierealistycznego optymizmu
w utrzymaniu dobrego samopoczucia czy procesie radzenia sobie ze stresem, autor otwiera Sciezke do
eksploracji tego zjawiska w ramach psychologii zdrowia oraz psychologii klinicznej. Sciezka ta zostata z
resztg w petni wykorzystana —w ponad 40 letniej historii badan nad nierealistycznym optymizmem
chetnie eksplorowano to zagadnienie w ramach tych specjalizacji (zob. Clarke i in., 2000). Zjawisko to
analizowane jest takze w obriebie licznych nurtéw stosowanej psychologii spoteczne;.

Badania nad dehumanizacjg w psychologii spofecznej majg nieco krétszg tradycje, chociaz samo
stowo oraz powigzane z nim znaczenia sg niezwykle mocno osadzone w tradyciji filozoficznej i
historycznej. Poczatki systematycznych badan oraz pomiaru zjawiska dehumanizacji w znaczeniu
wspotczesnie uzywanym w psychologii spotecznej siegajg poczatkdw XXI wieku. Wywodzg sie zprac
Leyensa oraz zespotu (Leyens i in., 2000) nad przypisywaniem zdolnosci do odczuwania ztozonych emoc;ji
grupie wiasnej i obcej. Inni badacze podazyli podobnym co Leyens tropem, najpierw wyodrebniajac jakas
wiasciwosc¢ lub zestaw wiasciwosci charakterystycznych dla ,,cztowieczenstwa”, a nastepnie tworzac
narzedzia pomiaru, przy pomocy ktorych osoby oceniaty grupe wiasng i grupe obcg wzgledem tych
kryteridw. Badania nad dehumanizacjg uprawiane sg najczesciej w ramach psychologii uprzedzen i relacji
miedzygrupowych oraz psychologii politycznej. Nie brakuje jednak prob przeszczepienia ich na inne
grunty, np. psychologii organizacji czy psychologii rozwoju cztowieka.

Pomimo odrebnych obszaréw tematycznych i osobnej genezy, nurty badan nad dehumanizacjg i
nierealistycznym optymizmem fgczy wiele wspdlnych elementéw. Oba nurty opierajg swoje wnioski na
wyobrazeniowych poréwnaniach ,,ja” —,,inni”, oba nurty stosujg przy tym metody kwestionariuszowe o
zblizonej strukturze, wreszcie w obu nurtach dominujg odkrycia ujawniajgce uniwersalng tendencje do
stawiania siebie w lepszym $wietle. Z tych powoddw zaréwno dehumanizacje jak i nierealistyczny

optymizm, ujmowac mozna jako szczegdlne przypadki szerszego psychologicznego zjawiska - sgdow
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poréwnaweczych. Postuluje przy tym, ze wspdlne badanie tych zjawisk, z uwzglednieniem analogicznych
wyzwan dotyczacych pomiaru i interpretacji wynikdw, moze pomac lepiej zrozumiec ich uwarunkowania
oraz skutki. Zwtaszcza jedli, tak jak w przypadku przedstawionej serii artykutéw, oba zjawiska badane sg w
tym samym kontekscie psychologicznym.

Poza wspdlnymi watkami teoretycznymi (sady poréwnawcze), serie artykutdéw taczg takze dwa
watki metodologiczne. Pierwszym z nich jest wnikliwe badanie rozktadéw czestosci omawianych
zmiennych i odkrywanie w owych rozktadach zjawiska punktowej inflacji wynikéw (zjawisko znaczaco
czestszego wystepowania konkretnych, pojedynczych wartosci zmiennej, ktére wyrdzniaja sie na tle
catego rozktadu). Drugim watkiem, Scisle wynikajgcym z pierwszego, jest odchodzenie od tradycyjnego
traktowania badanych zmiennych jako ciggtych, wprowadzajgc w zamian wyodrebnione empirycznie i
teoretycznie kategorie. Dzieki temu zabiegowi catkowity brak poréwnawczej tendencyjnosci (czyli
traktowanie na réwni siebie i innych) analizowany jest jako osobne zjawisko, a nie jedynie jako punkt na
skali dehumanizacji czy nierealistycznego optymizmu.

Badania skfadajgce sie na przedstawiong w ramach dysertacji serie artykutow tgczy takze
przywigzanie do praktyk otwartej nauki. Wszystkie surowe bazy danych, materiaty badawcze, a takze pliki
oraz kody umozliwiajgce reprodukcje statystycznych analiz oraz wizualizacji, udostepnione sg publicznie i
sktadane byty do recenzji wraz z artykutami. Wszystkie prezentowane artykuty opublikowane zostaty w
otwartym dostepie. Poza samymi tekstami, czytelnicy majg takze petng mozliwosci wgladu w historie
recenzji kazdego artykutu. Sposréd 6 prezentowanych badan, 4 zostaty takze pre-rejestrowane a jedno z
pre-rejestrowanych badan realizowane byto w procedurze Registered Report (projekt badania a takze
wstep oraz rozdziat metodologiczny artykutu, ztozone zostaty do recenzji przed zebraniem danych i
uzyskaty ,in-principle acceptance”, czyli deklaracje przyjecia artykutu do druku po zrealizowaniu badan
zgodnie z planem).

Prezentowane badania zrealizowane zostaty z uzyciem réznorodnych metodologii obejmujgcych

jedno badanie eksperymentalne, jedno badanie podtuzne wraz z analizg danych zastanych, jedng meta-
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analize oraz trzy badania korelacyjne. W przedstawionej pracy dominujg metody ilosciowe, jednak w
przypadku Artykutu 3 zostaty takze wzbogacone o element metodologii jakosciowej (STM — structural
topics model). Badania przeprowadzone zostaty na réznorodnych prébach, ktérych liczebnos¢ oparta byta
(poza badaniem podtuznym) na uprzedniej analizie mocy testow statystycznych. Badani rekrutowani byl
z miedzynarodowej populaciji (trzy badania), populacji polskiej (dwa badania) oraz populacji mieszkaricéw
Polski, RPA oraz Stanéw Zjednoczonych (jedno badanie). Dane do wszystkich badan zbierane byty online.
Podsumowanie rezultatow badan

W tej sekcji omowie problemy badawcze oraz wnioski ptynace z badan przedstawionych w serii
przedtozonych artykutéw. Kolejnosé przedstawionych artykutéw odpowiada chronologicznemu
porzadkowi w jakim realizowane byty badania.
Artykut 1: Ascent of Humans: Investigating Methodological and Ethical Concerns About the
Measurement

Pierwszym artykutem z zaprezentowanej serii jest praca “Ascent of Humans: Investigating
Methodological and Ethical Concerns About the Measurement” (lzydorczak, Grzyb, i in., 2022).
Celem przedstawionego w artykule badania byto po pierwsze sprawdzenie, czy pomiar jawnej
dehumanizacji metodg Ascent of Humans (Kteily i in., 2015) nie jest wadliwy. Planowalismy
sprawdzi¢, czy wynik owego pomiaru nie jest artefaktem peryferyjnych cech konstrukcji
internetowego kwestionariusza: sposobu wyswietlania poréwnywanych grup oraz poczatkowego
umiejscowienia suwaka na skali. Drugie pytanie badawcze dotyczyto kwestii jednoczesnie
metodologicznej i etycznej — czy zaangazowanie oséb badanych w udzielanie odpowiedzi na skali
Ascent of Humans nie prowadzi u nich do zwiekszenia poziomu uprzedzen?

Zespot badawczy postawit twierdzgce hipotezy w odniesieniu do obu probleméw —
przewidywalismy, ze peryferyjne cechy konstrukcji kwestionariusza bedg miaty istotny wptyw na
wynik pomiaru Ascent of Humans oraz, ze udzielanie odpowiedzi na tej skali skutkowaé bedzie

pogorszeniem postawy w stosunku do grup objetych pomiarem. Aby zweryfikowa¢ postawione
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hipotezy, zaprojektowaliémy procedure eksperymentalng, w ktérej manipulowali$my obecnoscig
pomiaru Ascent of Humans oraz peryferyjnymi cechami tego narzedzia.

Zadna z naszych hipotez nie potwierdzifa sie. Dzieki analizom Bayesowkim, mozemy moéwié
nie tylko o niepotwierdzeniu hipotez, ale takze o istotnych dowodach na brak wptywu warunkdéw
eksperymentalnych na badane zmienne. Peryferyczne cechy pomiaru Ascent of Humans okazaty sie
nie wptywac istotnie na wynik pomiaru a odpowiadanie na pytania w tej skali pozostawato bez
wptywu na odbidr obcych grup, ktdrych dotyczyty pytania. Dzieki wynikom tych konfirmacyjnych
analiz wykazaliémy, Zze nasze metodologiczne oraz etyczne zastrzezenia odnosnie metody Ascent of
Humans nie znajdujg potwierdzenia w rzeczywistosci. Otworzyto to droge do zastosowania tej
metody w czwartym artykule z przedstawionej serii.

Poza pre-rejestrowanymi analizami konfirmacyjnymi, przeprowadzilismy takze szereg
badan eksploracyjnych, z ktérych wyptynety wnioski istotne dla dalszej linii badani. Po pierwsze
wykazalismy, ze w przypadku pomiaru Ascent of Humans, mamy do czynienia z wyrazng inflacja
wynikéw Swiadczacych o zupetnym braku dehumanizowania badanych grup obcych (zobacz: Figure
4, 1zydorczak, Grzyb, i in., 2022). Po drugie za$ odkryliémy, ze jawna dehumanizacja mierzona tg
skalg bardzo scisle koreluje z generalnym poziomem uprzedzen czy wrecz wrogosci wobec obcych
grup.

Wykazalismy, ze w zaleznosci od badanej grupy, od 30 do 52% respondentdw nie
ujmowato jej cztowieczenstwa w najmniejszym nawet stopniu. Z drugiej zas strony, wtasna grupa
odniesienia wcale nie cieszyta sie uniwersalng, petng humanizacjg — ponad 50% respondentow
wskazywato na niepetne cztowieczenstwo cztonkdw grupy wtasnej. Ponadto rozktad wynikdw, ktére
nie wskazywaty na petne cztowieczeristwo byt wielomodalny, z wyrazng koncentracjg wokoét tych
wartosci, nad ktérymi umieszczono sylwetki ilustrujgce skale suwakowgq (zobacz: Figure 1,
Izydorczak, Grzyb, i in., 2022). Taki rozktad wynikéw sugeruje, ze najbardziej kluczowe w

odpowiedziach respondentow jest rozréznienie pomiedzy petnym a niepetnym cztowieczenstwem.
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Wskazywanie petnego cztowieczenstwa (lub tez poréwnawczo — cztowieczenstwa na tym samym
poziomie u grupy wtasnej i obcej) jest zachowaniem odrebnym jakosciowo (a nie tylko ilosciowo),
podobnie jak wskazanie ,,zero” w pytaniu o liczbe wypalanych dziennie papieroséow stanowi
odrebng kategorie w stosunku do wskazania odpowiedzi ,jeden” lub wiecej (zob. Green, 2021).

Odkrycie nadreprezentacji wynikdow swiadczgcych o braku dehumanizacji przetozyto sie na
zastosowanie dychotomicznego ujecia tego zjawiska w badaniu z Artykutu 4 (,Vaccine-skeptics and
vaccine-enthusiasts: What is the intergroup wall made of?”). Stanowito ono takze inspiracje do
wykrycia analogicznej prawidtowosci w odniesieniu do nierealistycznego optymizmu, co stato sie
podstawa serii badan przedstawionych w Artykule 3 (,,Do unbiased people act more rationally?—
The case of comparative realism and vaccine intention”). Odkrycie Scistego zwigzku pomiedzy
jawng dehumanizacjg a generalnymi uprzedzeniami i wrogoscig pozwolito zas na postawienie
hipotez oraz interpretacje wynikéw przedstawionych w Artykule 4.
Artykut 2: Temporal Aspects of Unrealistic Optimism and Robustness of this Bias: A Longitudinal
Study in the Context of the COVID-19 Pandemic

Drugi artykut w serii — “Temporal aspects of unrealistic optimism and robustness of this
bias: A longitudinal study in the context of the COVID-19 pandemic” (lzydorczak, Antoniuk, i in.,
2022) przedstawia podfuzne badanie, eksplorujgce zmiany nierealistycznego optymizmu podczas
pierwszego roku pandemii COVID-19. Nierealistyczny optymizm badany byt w odniesieniu do oceny
ryzyka zakazenia COVID-19 (u siebie samego oraz u rowiesnikdw tej samej ptci i wieku). Badanie
obejmowato 16 pomiardéw nierealistycznego optymizmu, zrealizowanych na prébie 120 polskich
pracownikéw miedzynarodowej firmy telekomunikacyjne;.

W przeciwienstwie do badan przedstawionych w pozostatych artykutach, zbieranie danych
nie byto poprzedzone analizg mocy testu czy tez postawieniem konkretnych hipotez. To przyktad
badania, ktére rozpoczete zostato w odpowiedzi na nagty, zmieniajaca sie sytuacje spoteczng —

poczatek Swiatowej pandemii. W momencie rozpoczecia badania nie byto jeszcze stwierdzonego
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ani jednego przypadku zachorowania na COVID-19 w Polsce, a przewidywania dotyczgce zasiegu,
skutkdéw i czasu trwania pandemii byty jedynie spekulacjami. Konkretne hipotezy zostaty jednak
postawione po zebraniu danych i dotyczyty one zwigzkdéw pomiedzy zmianami w nasileniu
nierealistycznego optymizmu a rozmaitymi zmianami $Srodowiska w czasie. Postawione hipotezy
koncentrowaty sie przede wszystkim na testowaniu poznawczych oraz motywacyjnych korzeni
zjawiska nierealistycznego optymizmu.

Ostatecznie, artykut powstaty na bazie zebranych danych poruszat trzy problemy
badawcze: 1) Wystepowanie oraz zmiany nierealistycznego optymizmu w czasie, 2) Zwigzek
pomiedzy poziomem nierealistycznego optymizmu a wskaznikami zachorowan oraz Smierci w
wyniku COVID-19, 3) Zwigzek pomiedzy nasileniem nierealistycznego optymizmu a zmieniajgcymi
sie rzgdowymi obostrzeniami zwigzanymi z pandemia, 4) Zwigzek pomiedzy nasileniem
nierealistycznego optymizmu a zmieniajaca sie mobilnos$cig mieszkaricdw w przestrzeni publiczne;.
Analizy statystyczne opieraty sie z jednej strony na dokonanych wsrdéd respondentéw pomiarach
dotyczacych nierealistycznego optymizmu, a z drugiej strony na zastanych danych, dostepnych w
publicznych zasobach. Byty to kolejno: statystyki zachorowan i $mierci w wyniku COVID-19,
kalendarium rzagdowych regulacji, zalecen i komunikatéw zwigzanych z pandemia, oraz dane
Google Mobility Trends — dane uzytkownikéw telefonéw komérkowych, dotyczace ich
geograficznej lokalizacji.

W badaniu tym udato sie przede wszystkim wykazac, ze nierealistyczny optymizm w
zwigzku z zakazeniem COVID-19 pojawit sie wsrdod respondentéw dopiero po ujawnieniu
pierwszego przypadku COVID-19 w Polsce, a nastepnie utrzymywat sie (chociaz na zmiennym
poziomie) przez caty pierwszy rok trwania pandemii (patrz: Fig. 4, Artykut 2). Okazato sie takze, ze
poziom przejawianego nierealistycznego optymizmu wigzat sie z wskaznikami zachorowan i Smierci
— im byly one wyzsze, tym wzrastat poziom nierealistycznego optymizmu (mierzony jako réznica w

oszacowaniu ryzyka zachorowania dla siebie oraz dla innych). Sita korelacji byta jednak minimalna,
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a wizualna analiza relacji pomiedzy zmiennymi wskazywata na nieregularny i krzywoliniowy
zwigzek. Zmiany w czestotliwos$ci wychodzenia z domu i co za tym idzie bezposredniej obserwacji
zachowan innych ludzi, réwniez nie okazaty sie by¢é adekwatnym predyktorem zmian w
nierealistycznym optymizmie. Wynik Residence Mobility dla obszaru zamieszkania respondentéw
nie wigzat sie w sposéb istotny z poziomem przejawianego przez nich nierealistycznego
optymizmu.

Sposréd uwzglednianych zjawisk, jedynie zmiany w obrebie pandemicznych obostrzen
okazaty sie w sposoéb istotny wigza¢ z poziomem nierealistycznego optymizmu. Okazato sie, ze w
okresach zaostrzania pandemicznych regulacji (przyktadowo — zamykania galerii handlowych, czy
zakazow rekreacyjnego przemieszczania sie), nierealistyczny optymizm nasilat sie.

Przeprowadzane badanie bytlo w momencie opublikowania najdtuzszym badaniem
podtuznym, dotyczagcym nierealistycznego optymizmu oraz jednym z pierwszych, w ktérym
nierealistyczny optymizm badany byt w odniesieniu do dtugotrwatego, zewnetrznego zagrozenia.
Wyniki badania wyraZznie sugeruja, ze nierealistyczny optymizm jest w takich okolicznosci scisle
zwigzany z poziomem odczuwanego zagrozenia — pojawit sie on dopiero wtedy, kiedy zagrozenie
stato sie bezposrednie (pierwsze zakazenie w Polsce), nasilat sie wtedy, gdy z otoczenia ptynety
jasne sygnaty o wzroscie zagrozenia (wprowadzanie obostrzen), ostabiat zas$ wtedy, gdy sygnaty byty
przeciwne (luzowanie obostrzen).

Staby zwigzek nierealistycznego optymizmu z obiektywnymi wskaznikami zagrozenia
(statystykami) swiadczy¢ moze o relatywnej naturze przetwarzania przez ludzi informacji o liczbach
(informacje o pierwszych zakazeniach mogg wywotywac zupetnie inne reakcje niz o kolejnych
setkach). Innym wyjasnieniem moze by¢ teza, ze informacje o charakterze abstrakcyjnym stanowig
mniej czytelny sygnat zagrozenia, niz konkretne, wptywajgce na nasze zycie decyzje podejmowane

przez witadze.
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Brak zwigzku pomiedzy nierealistycznym optymizmem a poziomem fizycznej izolacji
Swiadczy natomiast na niekorzy$é czysto poznawczego wyjasnienia nierealistycznego optymizmu.
Wyjasnienie to zaktada, ze nierealistyczny optymizm bierze sie z mniejszej dostepnosci informacji o
zachowaniach innych ludzi. Zgodnie z nim powinien nasila¢ sie wiec w okresie izolacji, gdy nasze
szanse na obserwacje zachowan innych sg jeszcze mniejsze niz zwykle. Tak sie jednak nie dziato.

Wyniki badania sg za to zgodne z motywacyjno-emocjonalnym wyjasnieniem
nierealistycznego optymizmu. W tym ujeciu nierealistyczny optymizm to obronna reakcja na stan
zagrozenia, ktéra pomaga nam utrzymac dobrostan psychiczny i podtrzymac motywacje do dziatan.
Zgodnie z tym wyjasnieniem, powinien on nasila¢ sie wtedy, gdy odczuwane zagrozenie wzrasta.
Taka wtasnie zaleznos¢ sugerujg wyniki naszego badania.

Artykut 3: Do Unbiased People Act More Rationally?—The Case of Comparative Realism and
Vaccine Intention

Trzeci artykut - ,,Do unbiased people act more rationally?—The case of comparative realism and
vaccine intention” (Izydorczak i in., 2023) prezentuje serie trzech badan, z ktérych kazde porusza temat
zwigzku pomiedzy nierealistycznym optymizmem a intencjg zaszczepienia sie przeciwko COVID-19. Na
serie sktada sie mini-metaanaliza szesciu badan (zob. opis tej metody w Goh i in., 2016), zrealizowanych
wczesniej przez cztonkdw naszego zespotu oraz dwa pre-rejestrowane badania wtasne, ktérych celem
byta replikacja oraz wyjasnienie wynikéw uzyskanych w mini-metaanalizie.

Wstepem do mini-metaanalizy byto sprawdzenie rozktadu zmiennej ,,nierealistyczny optymizm”
w szesciu udostepnionych mi bazach danych. Okazato sie, ze w rozktadzie tej zmiennej wystepuje
zjawisko analogiczne do opisanego w Artykule 1 — punktowa inflacja (por. Figure 4, 1zydorczak, Grzyb, iin.,
2022 z Figure 1, 1zydorczak i in., 2023). Podobnie jak w przypadku dehumanizacji, tutaj takze wyraznie
nad-reprezentowane byty wyniki Swiadczgce o braku tendencyjnosci w ocenach. Wynik ,,0”, oznaczajacy,

ze osoba badana ocenia ryzyko zakazenia wirusem SARS-CoV-2 dla siebie i innych jako identyczne,

wystepowat w az 33% obserwacji. Znaczy to, ze poza tradycyjnie opisywanymi w literaturze
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»hierealistycznymi pesymistami” (osobami przekonanymi, ze sprawy przybierajg gorszy obrét dla nich niz
dla innych — zob. Dolinski i in., 1987) oraz ,nierealistycznymi optymistami”, mamy do czynienia ze sporg
grupg 0sadb, ktérych funkcjonowanie niemal nigdy nie bywa przez badaczy analizowane (zob. Bortolottii
Antrobus, 2015 - jeden nielicznych wyjatkow od tej reguty).

Postanowilismy uzupetni¢ te luke, odchodzac od badania nierealistycznego optymizmu w
strone badania poréwnawczych ocen ryzyka, w ramach ktérych nierealistyczny optymizm (w
naszym ujeciu ,,poréwnawczy optymizm”) jest tylko jedng z trzech mozliwych tendenciji.
Pozostatymi dwoma sg poréwnawczy pesymizm i poréwnawczy realizm. Ten ostatni, jako
najciekawszy i najstabiej zbadany, uczynilismy gtéwnym punktem skupienia.

W mini-metaanalizie chcieliSmy przekonac sie, czy osoby prezentujgce poznawczy realizm,
poznawczy optymizm oraz poznawczy pesymizm wzgledem zarazenia SARS-CoV-2, réznig sie intencjg
zaszczepienia przeciwko COVID-19. Tradycyjnie, nierealistyczny optymizm ujmowany jest w psychologii
zdrowia jako zagrozenie dla pro-zdrowotnych zachowar (zob. Dillard i in., 2009). Zaréwno teoretyczne jak
i empiryczne przestanki sktaniajg badaczy do traktowania go jako jednej z barier w konstruktywnym
radzeniu sobie. Skoro zakrzywiajgc obraz rzeczywistosci zyskujemy fatszywe pokrzepienie, oddali nas to
od szukania realnych rozwigzan. Przypuszczalismy zatem, ze pordwnawczy optymisci beda mniej chetni
do szczepien. Natrafilismy jednak na odwrotne zjawisko.

Mini-metaanaliza wskazata, ze sposrdd trzech kategorii porownawczych, to porownawczy
realisci cechowali sie najnizszg intencjg zaszczepienia. Poréwnawczy optymisci i pesymiscie mieli
wyzszg intencje zaszczepienia i nie réznili sie istotnie miedzy sobg. Okazato sie, ze wyniku tego nie
da sie wyttumaczy¢ absolutnymi wartosciami szacunkdéw ryzyka (realisci nie szacujg ryzyka
zarazenia jako mniejszego) ani tez niedbatoscig w wypetnianiu ankiety (realisci nie wypetniajg jej
szybciej niz pozostali). Ten zaskakujgcy rezultat wymagat replikacji oraz wyjasnienia. To wtasnie

stato sie celem dwdch kolejnych badan.
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W pierwszym badaniu sprawdzaliémy przypuszczenie, ze réznica pomiedzy realistami a
optymistami w zakresie intencji zaszczepienia bierze sie z réznicy w przekonaniu o sprawowanej przez
przez nich psychologicznej kontroli (skala Locus of control - Sapp & Harrod, 1993) oraz w stopniu dazenia
do jej sprawowania (skala desirability for control - Burger & Cooper, 1979). Zakfadalismy, ze wysoki
poziom wewnetrznej kontroli oraz dgzenie do jej sprawowania bedzie wigzato sie zaréwno z byciem
poréwnawczym optymistg (,jestem u sterdw, wiec lepiej ochronie sie przed zarazeniem”) jak i z intencjg
zaszczepienia (,,zaszczepie sie, bo chce i moge uzyskac wieksza kontrole nad wtasnym zdrowiem”).

W badaniu zreplikowane zostaty rezultaty mini-metaanalizy — jeszcze raz okazato sie, ze
poréwnaweczy realisci majg nizszg intencjg zaszczepienia od pordwnawczych optymistow. Nasze
hipotezy nie zyskaty jednak potwierdzenia. Nie znalezlismy dowoddéw na zwigzki pomiedzy
poréwnawczym realizmem a psychologiczng kontrolg. Co wiecej — mierzone skale psychologicznej
kontroli nie wigzaty sie istotnie z intencjg zaszczepienia. Jedynie jedna z pod-skal Locus of control -
powerful others, okazata sie korelowaé negatywnie z intencjg zaszczepienia. Zwigzek ten byt jednak
bardzo staby. Warto przy tym doda¢, ze osiggnieta w badaniu wysoka moc testéw statystycznych
praktycznie wykluczata mozliwosé przypadkowego pominiecia silnych lub umiarkowanych
zwigzkow.

Skoro zwigzek pomiedzy pordwnawczym realizmem a nizszg intencjg zaszczepienia nie
moze by¢ wyjasniony przez pryzmat réznic w mechanizmach kontroli psychologicznej, nalezato
przetestowac inne wyjasnienia. W ostatnim badaniu z serii postawiliSmy hipoteze, iz realisci i
optymisci bedg odmiennie oceniac stosunek szans i zagrozen, ptyngcych ze szczepien przeciwko
COVID-19. Sadzilismy, ze zaréwno poréwnawczy realizm jak i wahanie sie wzgledem szczepien
stanowi¢ bedg wyraz decyzyjnego impasu - stanu, w ktérym jednostka nie jest pewna, czy bardziej
powinna bac sie choroby czy tez lekarstwa (w tym wypadku — szczepionki). Brak poréwnawczego
optymizmu (lub pesymizmu) oznacza w tym ujeciu stan zawieszenia — zastdj psychicznych reakcji

obronnych.
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W badaniu po raz kolejny potwierdzilismy gtdwny wynik — realisci cechowali sie najnizsza
intencjg zaszczepienia. Potwierdzilismy takze nasze hipotezy. Po pierwsze u realistéw proporcja
obaw odnosnie choroby i szczepionki przeciwko COVID-19 bytfa bardziej wyréwnana a
poréwnawczych optymistéw bardziej przesunieta w strone obawy przed chorobg. Po drugie za$
réznica w obawach odnosnie choroby i szczepionki okazata sie silnie korelowac z intencja
zaszczepienia.

Seria badan przedstawionych w Artykule nr 3 stanowi wedtug naszej wiedzy jedyny
opublikowany w literaturze Swiatowej program badawczy skoncentrowany na psychologicznym
funkcjonowaniu poréwnawczych realistdw. Dyskusyjnym pozostaje, na ile odkryte w ramach tej
serii badan prawidtowosci nie sg ograniczone do specyficznego kontekstu pandemii. Jednak nawet
jesli tak jest, to stanowig one dowdd na istotny wyjatek od narracji dominujace w literaturze —
nierealistyczny optymizm wigze sie bowiem w naszej serii badan z konstruktywnym dziataniem
prozdrowotnym (intencjg zaszczepienia). Brak tendencyjnosci w ocenie zagrozenia Swiadczy za$
raczej o braku zaangazowania w radzenie sobie, ktore wynika¢ moze ze zbyt intensywnego i
uwaznego przetwarzania informacji (zwtaszcza tych o zagrozeniu).

Artykut 4: Vaccine Skeptics and Vaccine Enthusiasts: What is the Intergroup Wall Made of?

Czwarty artykut z serii - ,, Vaccine skeptics and vaccine enthusiasts: What is the intergroup wall
made of ?” (Izydorczak i Doliniski, 2023) ztozony zostat do publikacji do czasopismie Collabra: Psychology
w formacie ,,Registered Reports” (zob. Chambers & Tzavella, 2021). Format ten oznacza, ze pre-rejestracja
badania oraz wstep i rozdziat metodologiczny zostaty poddane recenzji przed zbieraniem danych. Po
rundzie rewizji, zostaty one zatwierdzone, a czasopismo przyznato artykutowi status ,,in-principle
acceptance”. Status ten oznacza, ze jesli badanie zostanie wykonane zgodnie z planem, artykut je
opisujacy zostanie przyjety do druku z niezmienionym wstepem oraz sekcjg metod. W ramach niniejszej
rozprawy doktorskiej, prezentuje catosciowy tekst po zebraniu danych, ktéry przed ztozeniem dysertaciji

przestany zostat do redakcji Collabra: Psychology.
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Artykut prezentuje jedno badanie przeprowadzone réwnolegle na trzech niezaleznych prébach —
mieszkancach Polski, RPA oraz Stanéw Zjednoczonych. Celem badania byto sprawdzenie, czy osoby
deklarujace sie jako przeciwnicy oraz zwolennicy szczepionek przeciwko COVID-19 dehumanizujg sie
wzajemnie. Przy projektowaniu badania oraz formutowaniu hipotez wzieto pod uwage literature na
temat narracji, ktdrg grupy anty- i pro-szczepionkowcow opisujg sie wzajemnie oraz na temat tego, jak
obie grupy motywujg swoje stanowiska (zob. Chui in., 2021; Cuesta-Cambra i in., 2019; Maciuszek i in.,
2021). Literatura ta potwierdza intuicyjne przekonanie, ze grupy te postrzegajg sie negatywnie,
wzbogacajac jednak ten obraz o szczegétowe informacje na temat specyficznej tresciowej zawartosci
wzajemnych uprzedzen.

Celem badania byto sprawdzenie, czy wzajemnej nieufnosci lub wrecz wrogosci towarzyszyé
bedzie takze dehumanizacja oraz, czy specyficzne dla kazdej z grup narracje o niej samej i o grupie
przeciwnej, przetozg sie na odmienne rodzaje dehumanizacji. Dodatkowym celem byto zbadanie stopnia
uniwersalnosci wzajemnych postaw pro- i anty-szczepionkowcdw. W tym celu zrekrutowalismy préby z
trzech krajéw o odmiennych uwarunkowaniach ekonomicznych, kulturowych oraz spotecznych,
dodatkowo oddalonych od siebie geograficznie. W badaniu uwzglednilismy takze trzy rézne miary
dehumanizacji (dwu-czynnikowg dehumanizacje - Haslam, 2006, jawng dehumanizacje - Kteily i in., 2015,
oraz metode human/animal- related words - Viki i in., 2006), miare uprzedzen (termometr uczuc) oraz
miare intensywnosci kontaktu wewnatrz- i miedzygrupowego (pytania o intensywnosc¢ kontaktu online i
offline z osobami o przeciwnych i zgodnych pogladach na szczepienia).

Przewidywalismy, ze pro-szczepionkowcy bedg dehumanizowaé anty-szczepionkowcéw w
wymiarach jawnym i animalistycznym, anty-szczepionkowcy zas dehumanizowac bedg pro-
szczepionkowcdw w wymiarze mechanistycznym. Ponadto spodziewalismy sie, ze anty-szczepionkowcy
doswiadczac bedg meta-dehumanizacji — bedg przekonani o tym, ze s3 dehumanizowani przez pro-
szczepionkowcdw (zob. Kteily & Bruneau, 2017). To przekonanie bedzie tym mocniejsze, im czestszy

bedzie kontakt anty-szczepionkowcdw z pro-szczepionkowcami.
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Badanie potwierdzito nasze generalne zatozenie, ze postawy wobec szczepien przeciwko COVID-
19 stanowig dostateczng site grupo-tworcza. Na bazie tych postaw moze wytworzy¢ sie preferencja grupy
wtasnej, de-faworyzacja grupa obcej oraz tendencja do unikania z nig kontaktu. Znalezlismy dowody
zaréwno na wzajemng nieche¢, jak i na zjawisko ,kabiny pogtosowej” (echo chamber) — przedstawiciele
obu grup kontaktowali sie czesciej z osobami o zgodnych, niz przeciwnych pogladach, zaréwno w formie
online i offline.

Nasze przewidywania odnosnie form wzajemnej dehumanizacji potwierdzity sie czesciowo. O ile
pro-szczepionkowcy faktycznie dehumanizowali anty-szczepionkowcdw w jawnej oraz animalistycznej
formie, o tyle anty-szczepionkowcy nie dehumanizowali pro-szczepionkowcédw mechanistycznie.
Potwierdzita sie takze hipoteza o doswiadczaniu przez anty-szczepionkowcow meta-dehamanizacji,
jednak nie okazata sie ona zalezna od stopnia kontaktéw z przeciwng grupa.

Podsumowujgc wyniki nalezy stwierdzié, ze wzajemna dehumanizacja obu grup jest po pierwsze
silna, po drugie uniwersalna (brak istotnych réznic miedzy krajami), po trzecie zas mato specyficzna.
Zamiast zroznicowanych i subtelnych form dehumanizacji, zmieniajgcych sie w zaleznosci od tego jakiej
grupy dotyczg, napotkalismy silng i mocno symetryczng dehumanizacje, ktéra przejawiata sie przede
wszystkim w jej najbardziej bezposrednich formach. Pro- i anty-szczepionkowcy w niewielkim stopniu
odmawiali sobie nawzajem elementéw ludzkie natury (mechanizacja) czy ludzkiej unikatowosci
(animalizacja), czesciej za$ kojarzyli grupe obcg z istotami o dostownie niepetnym stopniu
cztowieczenstwa (jawna dehumanizacja, metoda animal/human- related words). Chociaz zjawisko to
byto silne z obu stron, w wiekszym stopniu przejawiali je pro-szczepionkowcy. Silna i obustronna byta
takze meta-dehumanizacja — badani byli przekonani, ze druga strona dehumanizuje ich we wszystkich
badanych formach.

Taki wzorzec wynikéw (niski poziom subtelnej dehumanizacji, wysoki poziom dehumanizac;ji
bezposredniej i meta-dehumanizacji) byt do tej pory odkrywany w odniesieniu do relacji pomiedzy

grupami wiekszosciowymi a najbardziej dyskryminowanymi mniejszosciami, badz tez pomiedzy grupami
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bedacymi w jawnym, fizycznym i symbolicznym konflikcie (por. Bruneau & Kteily, 2017). Do$¢ powiedzie¢,
ze sita uprzedzen (mierzonych termometrem uczuc) oraz nasilenie jawnej dehumanizacji pomiedzy pro- i
anty-szczepionkowcami byto poréwnywalne z postawami Polakdw wobec Romoéw, ktdrzy stanowig
najgorzej odbierang w Polsce mniejszo$é etniczng (por. ,, Table 47, Izydorczak, Grzyb, i in., 2022).

Prezentowane badanie jest wedtug naszej wiedzy pierwszym eksplorujgcym temat
dehumanizacji ze wzgledu na postawe wobec szczepien i prezentuje wazne, cho¢ niepokojgce i
pesymistyczne wnioski. W swietle tych wnioskow tatwiej jest jednak zrozumiec liczne porazki w prébach
wypracowania skutecznych sposobdéw zmiany postaw wobec szczepien (zob. Sadaf i in., 2013). Ten typ
oddziatywania moze by¢ bowiem traktowany jak komunikacja ze strony wrogiej nam grupy, ktéra
dodatkowo ma on o ,nas” jak najgorsze zdanie a celem tej komunikacji jest przemiana ,nas” w ,,nich”.
Podsumowanie i dyskusja wynikéw

Przedtozona seria artykutéw prezentuje badania ukazujgce indywidualne (poréwnawczy
optymizm) oraz grupowe (dehumanizacja) procesy poréwnan psychologicznych, ktére staty sie udziatem
ludzi podczas trwania pandemii COVID-19. Z jednej strony wyniki badan ukazuja, w jaki sposéb korzystne
poréwnania ,ja” - ,inni” moga sprzyjac¢ procesowi radzenia sobie z sytuacjg. Okazato sie, ze ocenianie
szansy na zakazenia SARS-CoV-2 jako nizszej niz u innych ludzi, przynosi¢ moze nie tylko emocjonalny
komfort, ale tez wspdtwystepowac z konstruktywnymi strategiami postepowania (checig zaszczepienia
sie).

Z drugiej zas strony, korzystne poréwnania ,,my” - ,,oni” wsrdd zwolennikdw i przeciwnikéw
szczepionek, osiggnety poziom na tyle intensywny, ze stat sie on analogiczny do napie¢ miedzy-etnicznych.
By¢ moze podziat w ma ten pozytywny skutek, ze czyni postawe zwolennikéw szczepierh mniej podatng
na anty-szczepionkowy przekaz, z drugiej strony za$ niewatpliwie utrudnia zmiane postaw oséb
sceptycznych wobec szczepien. Po pierwsze, osoba negatywnie nastawiona do szczepionek moze

odbieraé pro-szczepionkowy przekaz jako komunikat kierowany przez wrogg, obcg grupe. Po drugie zas
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zwolennicy szczepionek mogg miec trudnosci z formutowaniem przekazu, ktory nie bedzie obcigzony ich
wtasnymi negatywnymi stereotypami i uproszczeniami na temat grupy docelowych odbiorcéw.

Poza wnioskami dotyczgcymi sgdéw pordwnawczych w obliczu pandemii COVID-19,
przedstawiona seria prac stanowi cenny wkfad w budowe teorii poréwnawczego optymizmu oraz
dehumanizacji. W temacie poréwnawczego optymizmu, dostarcza wyraznych dowoddw na rzecz
motywacyjnych przyczyn jego powstawania a takze wskazuje na dotychczas niedostatecznie
eksplorowany watek jakosciowych réznic pomiedzy osobami przejawiajgcymi porownawczy optymizm i
poréwnawczy realizm. Postad tych rdéznic okazata sie zaskakujgca — to wiasnie osoby przejawiajgce
poréwnawczy realizm cechowaty sie wyzszg intencjg zaszczepienia. Znaczenie tego wyniku trudno jest
oceni¢ bez dalszych badan. W wariancie minimum wskazuje on na to, ze nierealistyczny optymizm nie
musi sta¢ w sprzecznosci z konstruktywnym radzeniem sobie z wyzwaniami srodowiska i warto
poszukiwac w badaniach czynnikéw, w ktérych 6w wyjagtek od reguty moze miec zastosowanie. W
literaturze znalez¢ mozna odniesienia do innych sytuacji, w ktérych nierealistyczny optymizm zdaje sie
mie¢ pozytywne skutki. Dotyczg one dtugotrwatych, niekontrolowanych okolicznosci, takich jak bycie
zarazonym wirusem HIV czy tez bycie w grupie ryzyka chordb ukfadu krazenia — zob. Shepperd i in.,
2015.

W wariancie maksimum, wynik ten moze oznaczaé, ze dominujgcy dotychczas w literaturze
obraz nierealistycznego optymizmu jako inhibitora konstruktywnych dziatarh moze by¢ nietrafny. Brac on
sie moze bgdz to ze stronniczosci publikacyjnej (publication bias - zob. Ferguson & Heene, 2012), badz z
nieuwzgledniania w analizach poréwnania z osobami, ktére cechowaty sie poréwnawczym realizmem.
Mozliwym jest bowiem, ze wewnatrz kategorii ,,nierealistyczni optymisci”, im wiekszy poziom tegoz
optymizmu, tym mniejsze zaangazowanie w prozdrowotne dziatania. Jednoczesnie jednak , nierealistyczni
optymisci” jako kategoria mogg by¢ bardziej sktonni do prozdrowotnych dziatan niz osoby zupetnie

pozbawione tej tendenciji.
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Rozwazanie takie wpisujg sie w kluczowa dyskusje o roli i rozumieniu racjonalnosci w badaniach
psychologicznych czy ekonomicznych. W dyskusji tej z jednej strony traktuje sie odstepstwa od
modelowej racjonalnosci (cognitive biases) jako ubytki ludzkiego systemu poznawczego, ktérym warto
przeciwdziata¢ (zob.: Lilienfeld i in., 2009) z drugiej za$ strony jako optymalne strategie funkcjonowania,
realizujgce inne i wazniejsze cele, niz maksymalizacja matematycznej poprawnos¢ (zob. Gigerenzer &
Todd, 1999)

W odniesieniu do dehumanizacji, prezentowane przeze mnie badania wpisujg sie w bardzo
obecnie zywa dyskusje nad teoretycznym znaczeniem konstruktu (czy raczej konstruktéw)
dehumanizacji oraz sposobami jego pomiaru (zob. Over, 2021; Vaes i in., 2021). Wyniki badan
przedstawione w pierwszym artykule serii (Izydorczak, Grzyb, i in., 2022) oddalajg co prawda pewne
metodologicznie i etyczne zarzuty podnoszone wobec narzedzia Ascent of humans, sygnalizujg jednak
problemy, ktére wcigz nie sg w petni zazegnane. Wyniki przedstawione zaréwno w artykule 1 jak i
artykule 4 wskazujg na nikty zwigzek subtelnych i bezposrednich form dehumanizacji ze sobg nawzajem,
za to na bardzo bliski zwigzek bezposrednich form dehumanizacji z niechecig wobec grupy obce;j.
Podnoszony zatem argument, ze dehumanizacja jest w istocie niczym wiecej niz forma de-faworyzaciji
grupy obcej czy tez niechecig do niej, ubrang w pewng metafore (zob. Enock, Flavell, i in., 2021; Enock,
Tipper, iin., 2021) zyskuje poparcie w przedstawionych przeze mnie badaniach.

Watki badan nad dehumanizacjg i porownawczym optymizmem spotykajg sie w
kontekscie pomiaru. W przypadku obu tych poréwnawczych sgdow, prezentowane przeze mnie
badania wskazujg na do tej pory niedostatecznie omawiane zjawisko — wysoki odsetek oséb, ktére
nie réznicujg w pomiarach grupy obcej i wiasnej (lub ,,innych” i ,siebie”). Zjawisko to ma dwojakie
konsekwencje. Z jednej strony podwaza prawidtowos¢ powszechnie stosowanych obliczen
statystycznych opartych na $redniej. Z drugiej strony sktania do odmiennego rozumienia badanych

zmiennych, sugerujac, ze to réznica pomiedzy ,,stronniczymi” a ,niestronniczymi” jest kluczowa
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psychologicznie i koncentrujgc uwage wtasnie na niej, poznamy najlepiej przyczyny i konsekwencje
badanych zjawisk.

Od strony czysto statystycznej, wyniki przedtozonych badan sugerujg, ze powszechnie
uzywane obliczenia bazujgce na sredniej mogg dawadé btedne rezultaty — $rednia bowiem (lub
nawet Srednia rang) przestaje by¢ adekwatng miarg, gdy pomiedzy punktami skali zachodzi
jakosciowa a nie tylko ilosciowa réznica. W takich sytuacjach, lepszym wyborem jest bgdz to
zastosowanie analiz z uwzglednianiem punktéw odciecia (hurdle models) badz tez inflacji
punktowej (zero-inflated models) (Hu i in., 2011). Inng alternatywa (zastosowang w przedstawionej
serii pracy) jest potraktowanie badanych zmiennych jako kategorialnych.

Przedstawiona seria artykutow taczy badania nad konstruktami o osobnych tradycjach,
ktére jednak posiadajg wiele punktéw stycznych. Analizowanie ich we wspdélnym kontekscie
pandemii COVID-19, pozwala na uchwycenie wielu aspektdw tego samego psychologicznego
problemu — odnajdowania sie jednostek w sytuacji powaznego, nieznanego, uniwersalnego i
przedtuzajacego sie zagrozenia. Ukazuje przy tym procesy przetwarzania informacji o zagrozeniu,
wyboru sciezki rozwigzania problemu oraz tworzenia postaw miedzygrupowych. Dzieki potaczeniu
w jednym programie badawczym rzadko zestawianych konstruktdw, ukazany obraz jest bardziej
kompletny a wspdlne dla owych konstruktéw metodologiczne, teoretyczne i psychometryczne
wyzwania mogly zosta¢ najpierw naswietlone, a nastepnie rozstrzygniete przy pomocy

analogicznych rozwigzan.
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In this pre-registered study on a representative Polish sample (n = 1751), we aimed to test
two potential critical issues with the Ascent of Humans scale. First, we tested whether the
scores may be influenced by peripheral and previously undiscussed properties of the
measurement: position of the slider-scale dot and the pattern of groups’ display. Second,
we tested whether participation in Ascent of Humans measurement may influence the
attitudes towards out-groups, making participants more prejudiced. All our predictions
were conclusively disconfirmed. Additionally, we explored the distribution of Ascent of
Humans, discovering large inflation of scores indicating the absence of dehumanisation.
We discuss implications of our findings for improving theoretical grounds of

dehumanisation and its measurement.

Introduction

Since the Ascent of Humans (AoH) scale was introduced
in 2015, it has been used in 16 published studies and men-
tioned in 389 articles (based on Google Scholar citations
of Kteily et al., 2015 as of August 2, 2021). Findings based
on these methods have been cited by the Washington Post
(Kteily & Bruneau, 2015) and numerous online media
sources. Considering its impact, novelty, and unorthodox
approach to measure dehumanisation, critical analysis of
this method by an independent research team could be a
valuable contribution as no such analysis has been pub-
lished yet.

This study investigates whether results obtained by this
scale could be biased and whether the measurement could
impact views toward an out-group, rather than simply mea-
suring them.

Dehumanisation and Its Measurement

Defining and measuring the degree of humanity attrib-
uted to groups and individuals is a goal of social and sci-
entific importance. Categorising individuals as ‘human be-
ings’ is a predicate of their inclusion in a circle of moral
consideration (Leyens et al., 2003) and in a group of priv-
ileged legal status (Bastian et al., 2011). The dynamics of
humanisation and dehumanisation could also shape state
policy regarding the expansion or limitation of rights and
inclusion/exclusion from mainstream society and culture
(Esses et al., 2008; Tileaga, 2007).

Researchers’ interest in dehumanisation is also sparked
by its historical importance. It is evident that dehumani-
sation accompanies the horrors of intergroup and interna-
tional conflicts that we most certainly strive to avoid. Re-
search often invokes examples of Tutsi and Hutu, German
Nazis (Haslam, 2006), or more recent examples, such as
the ongoing Israeli-Palestinian conflict (Bruneau & Kteily,
2017; Kteily et al., 2015). Although it is still unknown
whether dehumanisation leads to aggression or vice versa,
the co-occurrence is clear. Therefore, researchers hope that
examining intergroup dehumanisation will lead to the un-
derstanding and prevention of intergroup atrocities.

In summary, there are many reasons why researchers
seek to measure dehumanisation. Nonetheless, addressing
the question of how to do it is complicated, and the history
of such endeavours is brief— the field of social psychology
has been empirically measuring dehumanisation for less
than two decades (Castano & Kofta, 2009).

When discussing the measurement of dehumanisation,
two distinctive approaches (indirect and direct) can be dis-
tinguished, each of which comes with benefits and risks.

The indirect approach appeared first. The pioneering and
influential work of Leyens and colleagues (2000) on emo-
tional infrahumanisation established the field of empirical
studies and measurements. In infrahumanisation, the de-
gree of humanness is defined through differences in the at-
tribution of secondary emotions between the in-group and
the out-group (Leyens et al., 2007). A subsequent indirect
approach was introduced in the concepts of mechanistic
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and animalistic dehumanisation (Haslam, 2006), where the
degree of humanness was defined by traits the general pub-
lic believes to be ‘uniquely human’ (not shared with ani-
mals) and characteristic of ‘human nature’ (absent in au-
tomata).

Under the indirect approach, respondents do not explic-
itly evaluate how human-like an individual or group seems.
Instead, researchers identify and develop a list of traits they
believe are qualities of human beings. Respondents are then
asked to rate individuals based on the degree they believe
someone possesses them.

Researchers are able to understand exactly what concept
of humanity respondents are invoking as it is the same one
that the researchers developed. This makes the measure-
ment more reliable and valid. Nonetheless, there is a ma-
jor drawback: it is up to the researcher to establish what it
means to be human. There is a possibility that responding
to the listed traits or properties does not equate to conclud-
ing humanness as a whole. Even if certain participants eval-
uate a group to be very low on each of the qualities, they
might disagree if asked whether they considered a group
non-human.

The AoH scale (Kteily et al., 2015) is the latest develop-
ment in measuring dehumanisation and represents a direct
approach. Researchers allow respondents to formulate their
own definition of humanity and directly ask them how hu-
man they think a given group is.

The AoH measurement was introduced in response to the
need to investigate the most blatant forms of dehumanisa-
tion. While straightforward, aggressive forms of dehuman-
isation spark interest in the topic, most studies investigate
its subtle forms (Kteily et al., 2015). Subtle measurements
are valid, reliable, and theoretically well-grounded, how-
ever, they miss a crucial element in intergroup hostility:
overtly thinking about others as animals. To address this
gap, Kteily and colleagues (2015) proposed a one-item
scale. It includes a direct question about the degree of hu-
manity/animality. Responses are indicated using a slider
scale located below a schematic illustration of human evo-
lution. The proposed method is ‘brief, face-valid and intu-
itive and it theoretically (...) captures a number of impor-
tant characteristics of blatant dehumanization’ (Kteily et
al., 2015, p. 4)

Extensive research, with some garnering increased pub-
lic attention, following the AoH approach, has demon-
strated that the method addresses a theoretically and so-
cially salient issue. As it turns out, blatant dehumanisation
not only remains prevalent among many societies but also
predicts violent attitudes better than subtle measurements
(Kteily et al., 2015). Multiple studies have demonstrated a
correlation between results of the AoH scale and theoreti-
cally expected beliefs, opinions, and traits (e.g. Kteily et al.,
2015, Kteily & Bruneau, 2017, Bruneau et al., 2018).

Ascent of Humans—Methodological and Ethical
Aspects

The AoH measurement is preferable over subtle mea-
surements because researchers are not forced to make arbi-
trary decisions about what makes someone ‘human’. More-
over, the measurement provides an opportunity to examine

previously under-researched, overt forms of dehumanisa-
tion. However, it has limitations.

By allowing the humanness to be freely interpreted by
the respondents, researchers limit their possibility of un-
derstanding, what is the exact substance of the attitude
which respondents express. This poses a particular problem
in the case of dehumanisation measurement since ‘human-
ness’ is especially prone to distinct interpretations (Giner-
Sorolla et al., 2021).

This leads to questioning how results generated by AoH
should be interpreted. It is assumed that results reflect ex-
isting and consciously held beliefs about lesser degrees of
humanness. However, the possibility that besides respon-
dents’ beliefs, the social situation of the measurement
along with its features can impact the results, remains un-
examined.

According to the tacit, but fundamental, assumption of
classical test theory (Novick, 1966), the measurement
process does not influence the measured variable. It reflects
the ‘real result’ with a smaller or larger margin of error, but
it does not make the real result itself, smaller or larger. Un-
fortunately, in the domain of psychological questionnaires,
such consequences cannot be excluded.

When asked about certain matters, respondents form an
opinion even though they have no real interest or knowl-
edge of the topic, and such opinions may easily shift (Sigel-
man & Thomas, 1984). Furthermore, they may also express
‘opinions on non-existent topics’, a phenomenon known in
political science and consumer research as ‘pseudo-opin-
ions’ (Bishop et al., 1980).

This does not mean that participants draw their re-
sponses from a vacuum. They base them on general con-
victions or political stances (Sturgis & Smith, 2010). Ques-
tionnaires that produce pseudo-opinions do not measure
‘nothing, nor do they measure what they overtly inquire
about.

Another problem with measurements in psychological
research is the dependence of results on circumstantial
variables created by the measurement situation itself. Mea-
surement, just like any other research procedure, is a social
situation in which people do not simply express their inner,
authentic, and spontaneous tendencies. Each time people
are asked about something, they do not merely respond
to the stated question. They also respond to imagined or
actual expectations of social situations (Rosenthal, 1963).
Although the researcher or developer of the method may
strive to avoid suggesting the hypotheses or expressing any
expectations, participants may subjectively perceive them
and act accordingly.

Another means by which measurement can result in
much more than just capturing an existing state is the an-
choring mechanism. When we are asked to make a state-
ment or guess about something, our judgments are uncon-
sciously affected by the subtle clues provided in the
question (Tversky & Kahneman, 1974). Most typically a cue
can be an initial reference point ‘X’ given in a question
such as: ‘Is it more than “X” or less than “X”?” There is a
great deal of evidence indicating that people tend to evalu-
ate close to ‘X, even if ‘X’ is markedly distant from the true
value (Furnham & Boo, 2011).

Anchors can also be more subtle, even subliminal (Re-
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itsma-van Rooijen & L. Daamen, 2006); thus, it is reason-
able to suspect that the type or presentation of the research
topic can form a reference point that helps people to find
‘the right answer’ (Strack et al., 2016). For the AoH mea-
surement, the following questions could be posed: What is
the influence of the initial position indicator on the slider
scale? What is the influence of the combined display of an
in-group on out-groups on a single screen?

Moreover, we would like to challenge the implicit as-
sumption that asking whether people are fully human is
harmless and morally neutral. This issue is most important
from an ethical perspective.

It is possible that, at least partly, awareness of social
norms is what keeps people from endorsing and expressing
prejudice. When these norms are dismantled, for example,
through the influence of an authority figure or a shift in
political discourse, prejudice intensifies among members
of a given society, and they re-evaluate their views. When
norms about prejudice seem to be more permissive, individ-
uals think of themselves as less prejudiced, as they compare
themselves to a more bigoted ‘average citizen’ (Crandall et
al., 2018).

We argue that posing a question about the degree of hu-
manity can signal norms, as it provides clear permission to
think about others in a blatantly dehumanising way. By ask-
ing this question, the questioner establishes a premise that
differences in humanness may exist, and that expressing
views about them is reasonable and appropriate. Notably,
the AoH scale does not provide the respondent with an op-
portunity to become aware of this premise and respond to it
(e.g. in the form of a pre-question ‘Do you believe that there
are differences in the level of humanness among groups of
people?’). Instead, the scale follows the default implicit as-
sumption that the respondent subscribes to the notion of
varying degrees of humanness.

Theoretically, respondents can express a view indicating
no differences in the degree of humanness, but the pre-
sented default assumption may lead them away from this
view. The influence of ‘defaults’ has been demonstrated in
critically important decisions with real-life consequences,
such as organ donation (Johnson & Goldstein, 2004). Sim-
ilar patterns are expected in less engaging situations, such
as the anonymous completion of an online questionnaire.
Furthermore, as mentioned earlier, it has been empirically
demonstrated that people can act in accordance with im-
plicit assumptions of questionnaires, for example, by stat-
ing opinions about non-existent topics or presenting
knowledge about matters they have previously declared a
lack of knowledge.

Another reason why we believe that the AoH measure-
ment can affect respondents’ views on an out-group is the
phenomenon of associative/context priming (DeCoster &
Claypool, 2004; Zeelenberg et al., 2003).

It has been demonstrated that when two stimuli are pre-
sented simultaneously, one can prime associations with the
other. The associations between derogated out-groups and
different animals are common. They are constrained by so-
cial norms, but individuals can easily encounter them out-
side the mainstream media, even if they may not endorse
them. Henceforth, animal-out-group associations are pre-
sent in the memory and displaying a visual that links them

can make them more cognitively available, which may affect
subsequent processes of judgement.

We assume that anchoring, implicit assumptions, and as-
sociative priming may impact results of questionnaires be-
cause respondents are subjected to the immanent processes
of social and cognitive information processing, not because
they are directly affected by the researchers’ intentions. All
these features may not be consciously or intentionally in-
troduced by researchers, however as they are subjectively
perceived, they play an important role.

Research Problem

We argue that the peripheral features of the AoH scale,
which are not theoretically justified, may substantially af-
fect results. If this is the case, it could be problematic to
identify the degree to which results generated by the mea-
surement reflect the ‘real level’ of a latent value, and to
what degree they are a by-product of a complex measure-
ment situation encompassing cognitive and social features.

First, we would like to note the issue of the initial place-
ment of the dot on the slider scale below the AoH illustra-
tion. According to the illustration in the paper introducing
the method (Kteily et al., 2015), the dot is placed on the ex-
treme left, under the picture of the least developed crea-
ture — a quadrupedal monkey. The same dot position was
used in the questionnaire file for online research, which was
shared with us by courtesy of Nour S. Kteily (private cor-
respondence, 2018), and in many subsequent illustrations
from papers using the AoH scale.

While the authors of the first paper describing the
method discuss some peripheral elements of the measure-
ment (such as instruction), they do discuss to the position
of the dot, which may also be an important feature. We the-
orise that the choice of initial dot position may have non-
trivial, theoretically important consequences for the mea-
surement through changes in the implicit premises about
the level of humanity and changes in the meaning of mov-
ing the dot.

Placing the dot at the extreme right would create a de-
fault ‘100%’ level of humanity, which could reflect the
premise that all groups are biologically complete human be-
ings. In this case, moving the dot would mean diminishing
the initial full humanity of the group, ergo dehumanising it.

Placing the dot on the extreme left, chosen by the au-
thors, sets the default level of humanity as “0%”, which
could suggest a different theoretical assumption (e.g. that
humanity is a “hard to earn” status). In this case, the re-
spondent decides how much humanity to add above the ini-
tial ‘zero’, and therefore moving the dot means humanisa-
tion.

It can be argued that the dot should be placed in the
middle, as this gives respondents the same degree of choice
when moving left and right, or that there should be no dot
on the screen at all, which seems the most theoretically-
neutral option.

Whatever position is chosen, this property of the mea-
surement could benefit from theoretical reflection and jus-
tification. Moreover, important empirical consequences of
the extreme left position could be suspected. Through an-
choring mechanisms, such a placement could lower the
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score, as the initial position of the dot can serve as an an-
choring point in the evaluation process (Furnham & Boo,
2011; Reitsma-van Rooijen & L. Daamen, 2006; Tversky &
Kahneman, 1974).

Another potential issue is the display of the groups. In
the original method, all evaluated groups were displayed on
the same page. This feature of the measurement situation
has also been left undiscussed, while we argue that it may
be important for results.

Considering measurement as a social situation in which
participants may seek to guess hidden expectations and
rules, we argue that displaying the groups together along
with the instructions which read: ‘Some people think that
people can vary in how human-like they seem (...)’ can re-
sult in the impression that the expectation of the task is to
indicate the differences. First, such instruction can serve as
social proof for the validity of the idea that people present
different levels of humanness. Second, when all the groups
are presented together, participants can more easily diver-
sify their responses, without remembering them. Summing
up, the display pattern where respondents could easily see
all their answers, along with instructions encouraging to in-
dicate differences, could result in increased variability of
scores.

Considering all these reasons, we argue that participat-
ing in the AoH measurement can affect views about others.
By removing a social taboo, introducing the premise that
differences in degrees of humanness exist, and strengthen-
ing and invoking associative primes between humans and
animals, the AoH measurement could induce dehumanisa-
tion rather than just measure it.

To address these concerns, we investigate three research
problems.

First, we evaluate whether the initial placement of the
dot affects scores obtained by the AoH scale. To do so, we
manipulate the dot’s position, creating three conditions. In
the control condition, the dot is placed where it appears
originally, on the extreme left. In the two experimental con-
ditions, the dot is placed in the middle and extreme right.

We hypothesise that because of the anchoring-adjust-
ment heuristic (Furnham & Boo, 2011; Tversky & Kahne-
man, 1974), the middle position will result in substantially
higher scores than the left position (H1), while the right
position will yield higher results than the middle position
(H2). We suppose that this effect will occur only with re-
spect to highly derogated out-groups because of the ceiling
effect— scores for a favoured out-group may be too high to
be heightened further. From recent public opinion polls, we
conclude that the most disregarded out-groups for the in-
tended population are Muslim refugees, Arabs, Roma, and
Russians (Omyla-Rudzka, 2019; Stefaniak et al., 2017).
Therefore, we propose the first two hypotheses with respect
to them.

Second, we investigate the role of the display pattern
of groups in creating variability among results for different
groups. Due to the perceived social expectation mechanism
and cognitive availability, combined with anchoring heuris-
tics, we expect that the mean within-subject variance will
be higher when groups are displayed all at once. We hypoth-
esise that the scores for different groups will be differenti-
ated when groups are displayed together (H3).

To test this hypothesis, we introduce two conditions. In
the control condition, the display pattern from the original
study is retained, which means that the groups are pre-
sented simultaneously, one below the other, in random or-
der. In the experimental condition, the random sequence of
groups is retained, but every group is displayed separately
with no possibility of seeing previously given scores.

Third, we examine the impact of participating in the AoH
measurement on attitudes toward out-groups. We suppose
that participating in the AoH scale can shift beliefs about an
out-group, such that after responding to the scale, individu-
als may hold more dehumanising views (H4) and more prej-
udice (H5) toward the groups which they were asked about.

To test these hypotheses, we measure the level of prej-
udice and infrahumanisation at the end of all AoH trials.
Scores for prejudice and infrahumanisation are compared
after completing the AoH scale with the results of the con-
trol group, who will respond to a bogus questionnaire of
similar length and structure, free of intergroup and human/
animal connotations.

In addition to the third research problem, we address
how the impact of the AoH scale can be compared to the im-
pact of a similar prejudice-related scale. If the AoH can in-
fluence attitudes toward groups, can the same be said about
other, similar measurements? To test this, we introduce an-
other condition with a ‘Feeling thermometer’ scale. The
‘Feeling thermometer’ is similar to the AoH scale. It utilises
a slider scale and encompasses a metaphorical way of ex-
pressing a positive or negative attitude. It differs in that it
does not lift any social taboo, and neither image nor in-
struction contains any suggestion of generic, essential dif-
ferences between social groups. Therefore, we suppose that
infrahumanisation of out-groups would be greater after re-
sponding to the AoH than the ‘Feeling thermometer’ scale
(H6).

The results of this study are valuable, regardless of
whether hypotheses were confirmed. Every instance in
which the hypotheses are proven wrong could be inter-
preted in favour of robustness and ethical feasibility of the
method. Note that if the measure proves to be unaffected
by the anchoring effect or by cognitive clues suggesting the
researchers’ expectations, it could be treated as evidence in
favour of both the reality of blatant dehumanisation and
the reliability of the method. If all hypotheses are proven
wrong, it could mean that the AoH measurement follows
assumptions of the classical test theory in the sense that
it does not influence the measured variable. It could also
mean that the measured disposition towards a group is gen-
erally well established so that it manifests itself in the same
way regardless of changes in the measurement situation.

Method

To test the hypotheses, we conducted an experimental
study involving participants via an online panel. The analy-
sis was performed using the Bayesian approach, with all hy-
potheses pre-registered via the Open-Science Framework
using the template by van’t Veer and Giner-Sorolla (2016).
All materials and data are freely available through an online
repository (https://osf.io/c5k8q/).
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Deviations from Pre-registered Protocol

Regarding the missing data handling, we decided to de-
viate from pre-registered protocol. It turned out that our
pre-registered criteria for data exclusion proved inadequate
to meaningfully detect the low-effort and suspicious re-
sponses and there are better alternatives possible. Here are
lists of changes along with their justifications:

1. Instead of using open questions to screen-out suspi-
cious responses, we used a quality-check tool, pro-
vided by Qualtrics - “ExpertReview”. This tool analy-
ses re-captcha scores, time of completion, duplicate
responses and pattern of missing responses to iden-
tify low-quality data. We decided that this automatic
tool would serve our goal much better than our arbi-
trary, qualitative analysis. At the time of pre-registra-
tion, we were not aware of this tool being available.

2. We decided to drop the initial idea of “forcing” re-
sponses because of the panels’ recommendation
against such measures. Instead, we opted for “re-
questing response” - if the participant left some item
unanswered, they saw a completion request. The re-
spondent could ignore the message and proceed, con-
sciously leaving some questions unanswered. We de-
cided that in such a case, responses could be
reasonably treated as low-effort and dropped from
the analysis.

3. We decided to drop the exclusion criteria regarding
“(...) participants whose time of completing the ques-
tionnaire is extremely above or below typical (under
and above 3 SD)”. After inspecting our results, we
found around 50, unevenly distributed outliers, some
of them very extreme, which clearly indicated breaks
in the survey completion. The standard deviation
proved to be so high, that it could not form meaning-
ful cut-off points. Furthermore, we discovered no un-
realistically fast answers, and extremely long answers
had not differed in quality as judged by other criteria
(missing answers, ExpertReview). We concluded that
since breaks do not indicate low-quality answers and
cut-off criteria would be either meaningless (3 SD) or
too arbitrary (alternative method chosen after data-
inspection), we should not use time-based criteria for
data exclusion at all. We included completion time in
our database to allow independent evaluation if de-
sired.

Participants and Data Gathering

Participants constitute a sample of the Polish popula-
tion, representative of age, gender, and educational attain-
ment. The population structure was sourced from the gov-
ernment’s statistical office and representativeness was
obtained through targeted sampling. Participants were re-
cruited via online panel (‘Ariadna’). All participants re-
ceived reward points from the panel and provided informed
consent. The sample composition and recruitment method
reflect the design in Bruneau et al. (2018).

The desired sample was estimated using Bayes factor de-
sign analysis with fixed ‘n,” described by Schonbrodt and
Wagenmakers (2017). We planned to recruit 200 partici-

pants for each of the seven conditions. The hypotheses tests
were assumed to be conclusive when BF > 6. This value was
chosen as it is commonly interpreted as moderate support
for a hypothesis (van Doorn et al., 2019), which we find to
be conclusive enough to achieve the scientific goals of the
study.

To compute the probability of obtaining compelling ev-
idence given BF = 6, n = 200, and ES = 0.4, we performed
a Monte Carlo simulation using the R-package ‘BFDA’
(Schonbrodt & Stefan, 2018). The simulation was repeated
10,000 times, with the default Cauchy prior (zero-centred,
r = 0.707). We chose an effect size of 0.4 because the mean
effect size of the difference between the ingroup and out-
groups in the Bruneau et al. (2018) study was ES = 0.61.
We decided that detecting an effect of peripheral properties
that were more than half the size of the effect of the focal
test would be a significant finding from a theoretical and
practical perspective.

Under H1, the probability of a false negative result was
< 0.01%, while that of inconclusive results was 8.7%. Under
HO, the probability of a false-positive result was 0.5%, while
that of inconclusive results was 31.8%. Note that the actual
n was higher for testing hypotheses 1-3, as we used two or
three conditions per side, resulting in 400/400 and 600/600
comparisons (see Figures 2 and 3).

Our final sample was larger than we planned because of
the additional volume added from the research panel. We
decided to include additional participants to maximise the
utility of the used resources.

We excluded 49 participants with missing answers in
non-demographic questions. Additionally, we excluded one
participant with suspicious ID which did not match the pat-
tern of the Panel’s ID. Qualtrics ExpertReview quality de-
tection system indicated eight possible records from bots,
but these records contained missing answers as well, so no
respondents were excluded solely on this particular crite-
rion.

The final sample consisted of 1751 participants (927 fe-
males, 810 males, 14 missing answers, M,qe = 42.65, SDage
= 14.13, ranging from 17 to 85, 14 missing answers). The
participants’ levels of education were: primary — 11.5%, vo-
cational — 19.9%, secondary — 33.5% , higher — 34.3%, 14
missing answers. The participants’ places of residence were:
village — 39.7%, small city (up to 20k residents) — 9.3%,
medium city (20k-99k residents) — 18.3%, large city (100k or
more) — 31.9%, 14 missing answers.

Measurements

We used three questionnaires: AoH, Infrahumanisation
and Feeling thermometer. These methods were used to
evaluate eight groups: Poles (in-group), Germans, Russians,
Roma, Arabs, Muslim refugees, Czechs, and Americans.

Additionally, we created a bogus measurement which
was intended to serve as a control condition task in place of
the AoH scale.

Ascent of humans. The measurement of blatant dehu-
manisation was first introduced in a study by Kteily et al.
(2015). Since then, it has been used in various forms and
under different names. Originally the scale was dubbed the
‘Ascent of man’, although most recent papers refer to it as
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AoH, following recommendations from Kteily and Bruneau
(2017) to make the name more inclusive.

Using Google Scholar, EBSCO, ResearchGate, and
Mendeley search engines, we identified 16 works published
between 2015 and 2019 using a version of the AoH scale.
Of these, 12 studies were peer-reviewed papers, one was a
doctoral dissertation, one was a working paper, and one was
a research report from an academic research centre, while
one was a conference paper announced as scheduled for
publishing in a peer-reviewed journal (a list of the consid-
ered works is to be found in the Supplementary Materials
and OSF repository: https://osf.io/c5k8q/).

After reviewing the sources, we concluded that the stud-
ies varied in the details of the measurement. For instance,
some used reference points underneath the slider scale,
while others did not. Differences were also found in the in-
structions presented. Most often, none of the measurement
properties were directly described in full detail. They had
to be deducted from presented pictures, examined from up-
loaded research materials, or confirmed via contact with the
authors. To reach conclusions about what the most ‘stan-
dard’” method would look like, we combined our insights
from the source review with information from direct contact
and the obtained study materials.

We concluded that although there is no precise, full con-
sensus regarding the design of the Ascent of Humans scale,
the most common features have been: lack of a reference
point underneath the slider scale, initial position of the dot
at the extreme left, multiple groups per screen display, ran-
domised group display order, and instructions which read:
‘Some people think that people can vary in how human-
like they seem. According to this view, some people seem
highly evolved, whereas others seem no different than lower
animals. Using the sliders below, indicate how evolved you
consider the group of people to be.’

What remains unchanged throughout all investigated
studies is the picture used. To the best of our knowledge, it
has always been the same black-and-white graphic, depict-
ing five silhouettes ranging from a quadrupedal monkey to
an anatomically contemporary human (see: Figure 1)

The dehumanisation score for each group was obtained
by subtracting the rating of an out-group from the rating of
the in-group.

Based on these facts, we established the AoH scale with
all of the properties described above as our reference point
for experimental manipulations.

In our analysis, we used two types of AoH scores. The rel-
ative AoH score (AoH,,)) was computed by subtracting the
score of the outgroup from that of the in-group. A higher
AoH,; value indicates stronger dehumanisation. The ab-
solute score (AoH ) is the degree of humanity attributed
to the group, and it can assume values from 0 to 100 (full
humanity).

Prejudice. Prejudice was assessed using a feeling ther-
mometer, a commonly used method in which participants
are asked ‘How warm (favourable) or cold (unfavourable) do
you feel towards the following groups?’ Answers are given
on a 5-point scale (with two presented anchors: 1 = very un-
favourable, 5 = very favourable; Haddock et al., 1993).

Relative prejudice toward each group was computed by
subtracting the score of an out-group from the score of the

e XK

Figure 1. Illustration above the slider scale in
“Ascent of Humans” measurement.

in-group. The particular version of the method used in this
study follows the prejudice measurement from Bruneau,
Kteily, and Laustsen (2018).

Infrahumanisation. Infrahumanisation was measured
by the list of emotions originally developed by Demoulin et
al. (2004) and adapted and normalised by Bilewicz, Mikota-
jczak, Kumagai, and Castano (2010). Based on ratings given
by the respondents in the adaptation study, the research
team, assisted by expert judges, chose 20 emotions, with
5 for each category: high humanity/low desirability, high
humanity/high desirability, low humanity/low desirability,
and low humanity/high desirability. The list was chosen
with consideration to humanity/desirability scores, but also
so that it does not contain redundant or obscure words.

Respondents rated the extent to which they believed the
members of the group X’ are, in general, likely to feel the
given emotion, on a seven-point scale. The full list of emo-
tions and the list chosen for this study are available at
https://osf.io/c5k8q/.

Bogus scale. To conclude the influence of evaluating
groups via the AoH scale, the participants in control condi-
tions needed to be engaged in a task similar to AoH, but free
of in-group/out-group and low/high humanity associations.
In the control condition, participants were asked to evalu-
ate eight different brands of mobile phones (Samsung, Ap-
ple, Huawei, LG, Alcatel, HTC, Sony Ericsson, Motorola) in
terms of how innovative and modern they seemed. The in-
structions read:

‘Some people think that brands of a mobile phone vary
in how innovative and modern they seem. According to this
view, some brands seem highly innovative, whereas others
seem to be derivative and archaic. Using the sliders below
indicates how innovative you consider the brand to be’.

Participants then saw an image of five mobile phones
presented from the oldest to the most contemporary smart-
phone, and they were asked to evaluate the eight mobile
phone brands (see Supplementary Materials or OSF reposi-
tory: https://osf.io/c5k8q/)

Research Design

We randomly assigned participants to one of the eight
experimental conditions.

In six (3x2) conditions, participants first completed the
AoH scale with one of three dot positions (left, middle,
right) combined with one of two display patterns (joint,
separated). Subsequently, participants completed the ‘feel-
ing thermometer’ and ‘infrahumanisation’ measurements
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Figure 2. Diagram of experimental conditions and procedure sequence.
in a randomised order. Results

In the seventh condition, participants first completed a
bogus scale measurement followed by the ‘feeling ther-
mometer’ and ‘infrahumanisation’ scale in a randomised
order.

In the eighth condition, participants first completed the
‘feeling thermometer’ scale followed by ‘infrahumanisa-
tion’ scale.

The order of groups was randomized across all condi-
tions and scales.

The number of participants in each group were: AoH
joint display/left dot (n = 239), AoH joint display/middle dot
(n = 221), AoH joint display/right dot (n = 222), AoH seper-
ate display/left dot (n = 223), AoH seperate display/middle
dot (n = 217), AoH seperate display/right dot (n = 225), ‘bo-
gus scale’ (n = 225), ‘feeling thermometer’ (n = 229).

The research plan for each group is summarized in Figure
2.

Data Analysis

Data analysis was conducted using the Bayesian ap-
proach. Due to the absence of previous related studies, we
used default priors with a zero-centred Cauchy distribution,
r=.707. As previously mentioned, a Bayesian factor of six in
favour of either null or alternative hypotheses was consid-
ered conclusive. See Figure 3 for detailed list of statistical
procedure and key variables in all hypotheses.

No outliers were identified in terms of the time of re-
sponse or any otherwise suspicious answers. 49 respon-
dents were removed due to missing answers in dependant
variables measures, one respondent was removed from the
database due to atypical respondent ID and unusual order
of question display, which suggested an error in Qualtrics
engine or online panel software.

Here, we present the analyses of the pre-registered hy-
potheses along with non-pre-registered exploratory analy-
ses. All analyses of pre-registered hypotheses are supple-
mented with a Bayesian factor robustness check — a method
that allows testing the sensitivity of the Bayesian factor
to different widths of priors distributions. Plots for these
checks can be found in the OSF repository (https://osf.io/
c5k8qy).

Pre-registered Analyses

All the pre-registered analyses were Bayesian Mann-
Whitney-U for independent samples (van Doorn et al.,
2019). In accordance with the pre-registered plan, we de-
cided to use ‘U’ tests due to discrepancies between dis-
tributions of all dependent variables and the normal dis-
tribution. Specifically, all distributions were extremely
left-skewed, with the mode being equal to the maximum
score of the scale (100). In Figure 4, we present the com-
bined distribution of AoH,; scores for all four tested groups
(Arabs, Muslim refugees, Roma, Russians).

The distributions of AoH,,, scores for each group fol-
lowed roughly the same shape.

To formally confirm or reject hypotheses, we used the
pre-registered criteria of BF > 6. The prior probability is a
zero-centred Cauchy distribution with a scale parameter of
.707 in all cases.

Sliders’ scale dot position and the AoH score. We hy-
pothesised (H1) that the AoH,,, score for the left dot posi-
tion (n = 452) would be substantially lower than that for the
middle (n = 419). The null hypothesis was & = 0, and the al-
ternative was directional: & < 0. We obtained the following
results:

+ Inconclusive results for Roma: BFy;= 2.44, posterior
effect size distribution was centred around Glass’s & =
-.11,95% CI [-.24, -.01]
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Hypotheses

Tested groups

Tested variables = Tests
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H1 | Mean raw “AoH" score | all dot left “AoH"

middle all dot middle “AoH”

“AoH" scores for

Muslim refugees,
Arabs, Roma and
Russians

Bayesian t-test
between
independent groups
for mean of scores

for dot middle < dot

H2 | Mean raw “AoH" score | all dot middle “AoH”

right all dot right “AoH"

“AoH" scores for As above
groups: Muslim

refugees, Arabs,

Roma and

Russians

H3 | Mean within-subject
variance of raw “AoH"
scores for different
groups for separate
display > joint display

all sep. display “AoH” | “AoH” within-

all joint display “AcH" | scores for all

Bayesian t-test
subject variance of | between
independent groups
for mean within
subject variance

seven out-groups

H4 | Mean
“infrahumanization” “AcH”

score after “AoH” “bogus scale”
measurement > after
bogus-scale

H5 | Mean “feeling

dot left & joint display | “Infrahumanization | Bayesian t-test

dot left & joint display | “Feeling

between
independent groups
for mean of scores

" score for all
seven out-groups

As above

“infrahumanization”
score after "feeling
thermometer” < after “AoH"
“AoH" scale

thermometer” score “AocH” thermometer score
after “AoH” for all seven out-
measurement < after “bogus scale” groups
bogus-scale
H6 | Mean “thermometer” first “Infrahumanization | As above

dot left & joint dislay

" score for all
seven out-groups

Figure 3. Summary of hypotheses with corresponding groups, variables and planned analyses.

* Inconclusive results for Russians: BF; = 4.04, pos-
terior effect size distribution was centred around
Glass’s 6 = -.09, 95% CI [-.22, -.01]

+ Data in favour of the HO for Arabs: BF;; = 7.15, pos-
terior effect size distribution was centred around
Glass’s & = -.07, 95% CI [-.20, -.01]

+ Data in favour of the HO for Muslim refugees: BF;;
= 10.17, posterior effect size distribution was centred
around Glass’s & = -.06, 95% CI [-.17, - <.01]

Analogically, we expected (H2) that the AoH,;¢ score for
the middle (n = 419) dot would be substantially lower than
the score for the left dot (n = 421). The null hypothesis was
8 =0, and the alternative hypothesis was directional: 6 < 0.
We obtained the following results:

+ Data in favour of the HO for Roma: BFj;; = 19.89, pos-
terior effect size distribution was centred around
Glass’s & =-.03, 95% CI [-.13, - <.01]

+ Data in favour of the HO for Russians: BFj; = 23.61,
posterior effect size distribution was centred around
Glass’s & =-.03,95% CI [-.12, - <.01]

+ Data in favour of the HO for Arabs: BFj;; = 18.11, pos-
terior effect size distribution was centred around
Glass’s 6 = -.04, 95% CI [-.14, - <.01]

+ Data in favour of the HO for Muslim refugees: BF;
= 15.79, posterior effect size distribution was centred
around Glass’s & = -.04, 95% CI [-.14, - <.01]

Given our criteria, both hypotheses regarding the influ-
ence of dot position were either disconfirmed or inconclu-
sive.

Group display pattern and the within-subject vari-
ance of AoH,,  score. We verified the hypothesis that
when groups are displayed on a single screen, one below

4000

3000

count

2000

1000

O l_ -

0 25 50 75 100
Ascent of Humans - absolute scores

Figure 4. Distribution of absolute AoH score for all
groups combined.

the other, the AoH,;; scores will be more varied than when
groups are displayed on a single screen (H3).

To test this, we computed the within-subject variance for
all the groups’ scores and then tested the difference in vari-
ances between the joint display (n = 651) and separate-dis-
play groups (n = 649). The null hypothesis was & = 0, and the
alternative was directional: 6 < 0.

The data was strongly in favour of the null hypothesis:
BF,,; = 51.84, posterior effect size distribution was centred
around Glass’s 6 =.02, 95% CI [.00, .05].

Impact of participating in the AoH measurement on
attitudes toward out-groups. With respect to the second
problem, we verified three hypotheses:
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Table 1. Bayesian Mann-Whitney U Test for comparison of AoH and bogus group on infrahumanisation (H4).

BF.o BFo. w Rhat Posterio;iglee(dai)an effect Low(tzalr 95 Uppéalr 95
Arabs 0.13 7.47 25571.50 1.00 0.08 <0.01 0.24
Roma 0.33 3.04 27217.50 1.00 0.12 0.01 0.30
Russians 0.15 6.74 26018.00 1.00 0.08 <0.01 0.24
Muslim refugees 0.23 4.40 27103.00 1.00 0.10 0.01 0.28

Note. For all tests, the alternative hypothesis specifies that group AoH is greater than group bogus.
Note. Result based on data augmentation algorithm with 5 chains of 1000 iterations.

Table 2. Bayesian Mann-Whitney U Test for comparison of AoH and bogus group on feeling thermometer (H5).

BF.o BFo. w Rhat Posterio:irznee(dai)an effect Lowcelr 95 Uppcelr 95
Arabs 0.06 17.80 24337.50 1.00 0.04 <0.01 0.16
Roma 0.14 7.14 26240.00 1.00 0.08 <0.01 0.24
Russians 0.09 11.05 24956.00 1.00 0.06 <0.01 0.20
Muslim refugees 0.08 11.71 25161.50 1.00 0.05 <0.01 0.19

Note. For all tests, the alternative hypothesis specifies that group AoH is greater than group bogus.

Note. Result based on data augmentation algorithm with 5 chains of 1000 iterations.

« H4: Participating in AoH measurement will result in
higher infrahumanisation scores toward out-groups
when compared with participating in the bogus scale
measurement.

o H5: Participating in AoH measurement will result in
higher feeling thermometer scores toward out-groups
when compared with participating in the bogus scale
measurement (note that a higher feeling thermome-
ter score indicates more prejudice toward out-group).

» Hé6: Participating in AoH measurement will result in
higher infrahumanisation scores toward out-groups
when compared with participating in feeling ther-
mometer measurements.

We tested a group of participants previously engaged in
the standard AoH measurement (left dot, joint display) ver-
sus the group who completed a bogus scale (see p. 21 and
Figure 2) or feeling thermometer scale.

For all three hypotheses, the null hypothesis was & = 0,
and the alternative was & > 0.

Infrahumanisation scores for all four out-groups proved
to be marginally influenced or independent of prior en-
gagement in the AoH measurement. The Bayesian factor in
favour of the null hypothesis ranged from BF; = 7.47 for
Arabs and BF; = 3.04 for Roma. This indicates that evi-
dence from the data ranged from inconclusiveness to mod-
erate support for the null hypothesis (Table 1).

Feeling thermometer scores were also unaffected by
prior engagement in the AoH versus the bogus scale. The
Bayesian Factor in favour of the null hypothesis ranged
from BFy; = 7.14 for the Roma and BFj; = 17.80 for Arabs,
which provided moderate to strong support for the null hy-
pothesis (Lee & Wagenmakers, 2013; Table 2).

The last pre-registered hypothesis stated that partici-
pating in AoH measurement will have a stronger influence
on out-group derogation than participating in a somewhat
similar slider-based measurement: the feeling thermome-
ter. The null hypothesis was & = 0 and the alternative was &
> 0.

In all four tested out-groups, the Bayesian Factor
favoured the null hypothesis, but only in two of them, BF
reached a conclusiveness threshold (BFy; = 8.79 for Muslim
refugees and BFj; = 13.01 for Roma). The Bayesian factors
for Russians and Arabs are inconclusive.

In summary, evidence suggests that we should shift our
beliefs towards the notion that participants previously en-
gaged in AoH measurement are just as likely to infrahu-
manise as those who responded to the feeling thermometer
scale (Table 3).

Notably, owing to the sample plan analysis (see section
Participants and Data Gathering), we know that inconclu-
siveness is substantially more probable under the true null
hypothesis than the alternative. Another plausible interpre-
tation for the inconclusive results is that some effects may
exist, but their sizes are below the minimum effect of inter-
est.

Exploratory Analyses

In addition to the pre-registered analysis, we decided to
explore the database in search of additional valuable in-
sights and inspiration for future research. We decided to ex-
plore three areas: (1) relationships between AoH, prejudice,
and infrahumanisation, (2) the prevalence of blatant dehu-
manisation of various out-groups, and (3) the distribution
of AoH scores.
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Table 3. Bayesian Mann-Whitney U Test for comparison of AoH and ‘thermo’ group on infrahumanisation.

BF.o BFo. w Rhat Posterlor.medlan effect Lower 95 Upper 95
size (&) Cl Cl

Arabs 0.99 1.01 28428.00 1.01 0.17 0.02 0.35
Roma 0.08 13.01 25712.50 1.00 0.05 0.00 0.19
Russians 0.19 5.18 27060.00 1.00 0.09 0.01 0.26
Muslim refugees 0.11 8.97 26468.00 1.00 0.06 0.00 0.22

Note. For all tests, the alternative hypothesis specifies that group AoH is greater than group bogus.

Note. Result based on data augmentation algorithm with 5 chains of 1000 iterations.

Table 4. Mean relative AoH scores in current study versus in the study by Bruneau et al. (2018).

Mean AoH, Germans Muslim Refugees Roma Russians

Current study (Poland) -2.07 18.57 13.41 8.69
Bruneau et al., 2018, Study 1 (Czech Republic) 5 37.5 38.7 11.8
Bruneau et al., 2018, Study 2 (Hungary) 0.0 26.0 27.6 -

Relationship between Blatant Dehumanisation, In-
frahumanisation and Prejudice. Measures of blatant de-
humanisation, infrahumanisation, and prejudice proved to
be interrelated. Due to the highly skewed distribution of all
variables, we used a non-parametric Kendall’s tau-b coef-
ficients with default prior distribution (zero-centred, beta
= 1). The strongest relationship was between blatant dehu-
manisation (AoH,,) and prejudice (feeling thermometer).
The correlation for all out-groups combined was r(9008)
= .36, 95% CI [.35, .37], BF{y > 1000. The correlation be-
tween AoH,, and infrahumanisation was also significant,
but much smaller, r(9008) = .06, 95% CI [.05, .07], BF;, >
1000.

These results replicate the pattern identified in previous
studies, in which AoH scores proved to be highly correlated
with measurements of explicit prejudice and mildly corre-
lated with other measurements of dehumanisation (Kteily
et al., 2015; Kteily & Bruneau, 2017). Moreover, the in-
frahumanisation score was correlated with the feeling ther-
mometer scale: r(9008) =.11, 95% CI[.10, .12], BF, > 1000.

Interestingly, the more the out-group was negatively
perceived, the stronger the association between blatant de-
humanisation and prejudice. For the most disfavoured
groups, Muslim refugees, Arabs, and Roma, the correlations
were r; (1283) = .40, 95% CI [.37, .44], BF > 1000; r. (1287)
=.34,95% CI[.31, .38], BF;, > 1000; and r(1285) = .33, 95%
CI [.30, .37], BF( > 1000, respectively. For most favourably
viewed Americans, this effect was about half the size:
r{(1291) = .18, 95% CI [.14, .21], BF, > 1000.

Prevalence of blatant dehumanisation of various
out-groups and distribution of scores. Our choice of out-
groups, population, and measurement methods was based
on the study by Bruneau et al. (2018). Thus, we compare
our results with those of this work. We present two types
of AoH scores: relative and absolute. The relative AoH score
(AoH,,)) was computed by subtracting the score of the out-
group from that of the in-group. A higher AoH,; value in-
dicates stronger dehumanisation. The absolute score

(AoH,},,) is the degree of humanity attributed to the group,
and it can assume values from 0 to 100 (full humanity).

In accordance with our expectations, the four groups that
we assumed to be negatively perceived stood out from other
groups in AoH, scores. Similar to the results obtained by
Bruneau et al. (2018) on Central European samples (Hun-
gary and the Czech Republic), Muslim refugees (M = 18.6,
SD = 28.86), and Roma (M = 13.46, SD = 25.16) proved to
be most blatantly dehumanised. However, the degree of de-
humanisation was smaller than that in the original study
(Table 4).

Regarding groups which we assumed to be positively per-
ceived (Czechs, Germans, and Americans), we found no sub-
stantial evidence for widespread dehumanisation. More-
over, Germans and Czechs were estimated to be even
slightly more human than the in-group (AoH,, for Ger-
mans: M = -2.07, SD =20.01, Czechs: M = -.15, SD = 19.24).

We examined the average scores, but a quick glimpse at
the distribution plots led us to the conclusion that Mean or
any other measure of central tendency neglects important
information.

Figure 5 shows the distribution of AoH, . scores. The
panels are sorted in descending order of the mean AoH,,,.
The top-left panel displays the distribution for the most hu-
manised group (Germans) and the bottom-right, the least
humanised (Muslim refugees). Most noteworthy, we ob-
served extreme inflation of the ‘100’ and adjacent scores for
each group. Even for the most dehumanised group (Mus-
lim refugees), 29.84% of all scores equalled 100. For the in-
group (Poles), 48.74% of scores equalled 100, and for the
most humanised group (Germans), 51.44%.

Beside the highly inflated peak at ‘100’, the distribution
was close to uniform, with some small peaks at values: ‘0’,
‘25, ‘50’ and ‘75’.

In summary, we can identify three distinctive features of
the AoH,;, distribution:

1. The scores are always strongly concentrated on the
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Figure 5. Distribution of absolute AoH scores for all groups.

highest possible value

2. Lower values are distributed along minimally left-
skewed, almost horizontal lines

3. There are small peaks at the four evenly spaced areas

We suppose that these peaks are caused by silhouettes
above those areas (see Figure 4). These pictures may serve
as distinct, visible cues. After all, the anchoring mechanism
may have been in play, but the anchors turned out to be pic-
tures rather than slider-dots.

Figure 6 shows the violin plots of the distribution of the
AoH, scores sorted by the increasing mean AoH,, score.

The plots do not resemble ‘violins’, because they repre-
sent a peculiar distribution. What is striking is the com-
pletely different shape of the distribution for positively per-
ceived (Germans, Czechs, and Americans) and negatively
perceived out-groups (Russians, Arabs, Roma, and Muslim
refugees). For the first three out-groups, we can see a mas-
sive concentration of the results around ‘0. These ‘disks’ in
the middle represent a large portion of scores showing vir-
tually no relative dehumanisation.

When it comes to four negatively perceived out-groups, we
can see that AoH = 0 is only mildly dominant and scores
slightly below and above zero are quite common as well.

Furthermore, one can notice that even in the case of the
highest mean AoH,, score (represented by the dots), the
cluster of central-tendency scores remain in the same place
(around 0). It is the shape of this cluster and the small
amount of the above-central tendency scores that make the
difference in the mean score.

What theoretical insights can be obtained from this vi-
sual analysis?

The first and most important information is that a low
average AoH score for an out-group does not indicate a gen-
eral consensus about their lower degree of “humanity” - it

indicates less universal agreement that they are fully hu-
man. While full humanity was always the most common
score, the difference between the more and less dehuman-
ised out-groups was due to the proportion of in-group
members who do not express this dominant view.

The second insight is that the complete lack of discrimi-
nation of the outgroups is not uncommon. Even in the case
of most unfavourably viewed groups, there is still a signif-
icant proportion of people who do not dehumanise them.
Furthermore, the in-group is also subjected to absolute de-
humanisation (more than 50% of the respondents viewed
their in-group as less than fully human).

Discussion

This study aimed to address the methodological and eth-
ical issues associated with the AoH measurement through
a transparent, pre-registered experimental procedure. The
results of these tests were overwhelmingly disproving when
it came to our concerns.

First, we hypothesised that the raw score of the AoH
measurement can be substantially influenced by the slider-
scale dot position or by the pattern of the group display.
If our hypothesis has been confirmed, we would state that
the AoH score may create a specific impression rather than
capture pre-existing beliefs. Consequently, we interpret the
falsification of our hypotheses as a reason to shift our be-
liefs toward the notion that the results of AoH measure-
ment stem from sources other than the peripheral proper-
ties of the measurement. Overall, these results should be
interpreted as evidence against the notion that AoH scores
are just artefacts of a particular measurement method.

Second, and perhaps more importantly, we found a
strong, conclusive disproval of our ethical and methodolog-
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ical concerns regarding the influence of participating in
AoH measurement. We hypothesised that participating in
AoH measurement can strengthen prejudice, resulting in a
more negative perception of the out-group in the following
measurements. If the hypothesis was confirmed, it would
pose serious ethical concerns and cast doubt on the pre-ex-
isting body of theoretical validity evidence.

After filling out the AoH questionnaire, respondents did
not express a more negative and dehumanising view of the
out-groups. This discovery weakens our main ethical con-
cern: by giving such questionnaires to the public, we might
induce prejudice. Furthermore, this study provides more
confidence regarding AoH scores to be a good predictor of
multiple negative attitudes toward out-groups. We proved
that correlations between AoH scores and other prejudice-
related measurements do not stem from the uncontrolled
causal effect, but rather from underlying relationships.

In addition to our main pre-registered hypothesis, we
share novel insights into many characteristics of the mea-
surement. Above all, we were able to systematically eval-
uate the prevalence of blatant dehumanisation in a given
population.

We conclude that despite dehumanisation being visible
on the mean scores for out-groups, a substantial fraction
of the respondents did not dehumanise out-groups at all.
After inspecting the distribution of results, it may be ob-
served that scores indicating full humanity were massively
inflated. Such a point-inflated distribution indicates the
dual mechanism of responses — one mechanism account for
the difference between the inflated score and the rest of the
distribution and the second mechanism underlies the vari-
ability within the rest of the distribution. For instance, in-
vestigating cigarette smoking habits by asking ‘how many

cigarettes do you smoke weekly?” would obtain a technically
continuous variable, however, analysing it just as such
would be incomplete. The difference between ‘0’ and ‘1’ is
the difference between a non-smoker and a regular smoker,
and a massive inflation of ‘0’ scores in the population may
be observed.

The best approach would be to treat the difference be-
tween ‘0’ and ‘1, and the variance in the rest of the scale
as two separate phenomena. This will allow us to include
qualitative differences between dehumanising and non-de-
humanising individuals (analogous to ‘smokers’ and ‘non-
smokers’), which will not only reflect AoH scores more ac-
curately but also provide a better insight into the
relationships with other variables. There are statistical
techniques that allow the modelling of such variables in a
dual way. (e.g. hurdle models or zero-inflated Poisson, see:
Green, 2021).

Apart from methodological aspects, the distribution of
the scores provides valuable theoretical information. The
percentage of respondents displaying no out-group deroga-
tion was substantially higher with AoH measurement than
with other measurements from this domain. This implies
that this prejudicial view is comparatively rare. Perhaps the
central claim behind the development of the AoH scale —
that blatant dehumanisation is still prevalent in contempo-
rary society needs an important complement.

Blatant dehumanisation is present, yes, but is not uni-
versal, and not nearly as common as more subtle prejudice.
We believe that this may be the reason why AoH is a better
predictor of out-group aggression or discrimination. Out of
all widely used methods, AoH may be the best at capturing
a firm, consciously held prejudice. In that respect, AoH may
bridge an important gap by examining blatant dehumanisa-
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tion. Recent research on prejudice is often said to concen-
trate too much on the subtle, unconscious biases on the ex-
panse of overtly hurtful, self-conscious, and active racism,
sexism, etc., which are still an important social issue.

Limitations and Future Directions

Currently, the line of research on dehumanisation has
been questioned (Over, 2021). The main concerns are the-
oretical: How exactly is dehumanisation defined? To what
extent could it drive inter-group violence? Are the compar-
isons to animals universally derogative and specifically at-
tributed to out-groups? Over (2021) argues that the propo-
nents of dehumanisation research do not provide enough
evidence to support the notion that dehumanisation was a
driving factor for violence and discrimination or that histor-
ically persecuted out-groups were consequently perceived
as less human. Over (2021) suggests that the main driving
force behind inter-group atrocities is an extremely negative
out-group perception, often focused on the arcs which make
sense only when applied to human beings (traitors,
schemers).

Over (2021) argues that comparisons to animals are pre-

sent only when they serve to enhance and consolidate these
negative connotations. Consequently, when individuals as-
sociate certain out-groups with animals, it may not neces-
sarily mean that they think of the members as less human.
This may mean that they hold strong, negative views about
these out-groups and that they often came across messages
that embed these views in some animal metaphors, which
have now become a part of an association-net around this
out-group.
Therefore, does AoH measurement provide evidence that
a substantial portion of individuals think of others as not
fully, biological humans? We believe that this is not neces-
sarily the case.

Our findings refute a critical point whose confirmation
would indicate that AoH scores and correlations with re-
lated concepts are largely artefacts. In this sense, we have
provided evidence that AoH scores represent a certain psy-
chological reality. However, the question remains as to what
exactly this method measures.

The first paper by Kteily and colleagues (2015) examined
only convergent and predictive validity, and to the best of
our knowledge, no published, peer-reviewed work since the
method’s introduction has addressed measurement validity
and reliability. Our work has significant limitations when
examining the accuracy of the AoH scale as well. First, we
used only a self-report questionnaire and did not control
for or mitigate the social desirability of the responses. Sec-
ondly, other possible problems and important questions
about the scale were not addressed, e.g. could it confuse
perceptions of humanity with perceptions of ‘ape-ness’ or
masculinity? (the pictures only depict human males, and
being human is directly juxtaposed with being an ape).

Another limitation of the conclusions of our study is the
dependent variables used. To maintain comparability, we
chose two methods (feeling thermometer and infrahumani-
sation) that have been widely used in conjunction with the
AoH.

However, these methods also have their limitations. The

validity of the ‘feelings thermometer’ as a measure of prej-
udice is not a topic widely discussed in the literature - it is
much more often used to validate other scales than in the
context of testing its own validity.

The infrahumanisation index on the other hand has been
shown to have moderately low test-retest reliability (r = .46,
Kteily et al. 2015, p. 910). This latter point may not be cru-
cial in the context of our results, as we were more interested
in infrahumanisation as a state than a trait, but it may limit
the interpretation of the infrahumanisation score as a mea-
sure of entrenched attitudes towards outgroups.

Summing up, the next important topic regarding Ascent
of Humans scale is establishing whether it examines actual
views of non-metaphorical, biological inferiority, or is it a
well-calibrated, one-item measurement of extreme preju-
dice. In both cases, the method may be a valuable tool,
but we believe that more research is needed to establish
whether results can be interpreted at face value.

One such crucial research could be testing the predictive,
discriminant validity of the blatant dehumanisation con-
struct. If this theoretical construct is substantially different
from negative attitudes, it should be possible to name an
outcome that is different for highly dehumanised out-
groups than for extremely negatively perceived ones. Such a
study, especially with pre-registered plans and predictions,
could be an important input to the current discussion re-
garding dehumanisation.
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Abstract

Numerous studies on unrealistic optimism (UO) have shown that people claim they are less
exposed to COVID-19 infection than others. Yet, it has not been assessed if this bias
evolves; does it escalate or diminish when the information about the threat changes? The
present paper fills this gap. For 12 months 120 participants estimated their own and their
peers’ risk of COVID-19 infection. Results show that UO regarding COVID-19 infection is an
enduring phenomenon—It was the dominant tendency throughout almost the entire study
and was never substituted by Unrealistic Pessimism. While the presence of UO-bias was
constant, its magnitude changed. We tested possible predictors of these changes: the daily
new cases/deaths, the changes in governmental restrictions and the mobility of participants’
community. Out of these predictors, only changes in governmental restrictions proved to be
significant- when the restrictions tightened, UO increased.

Introduction

Numerous psychological studies have demonstrated that optimism is generally associated with
better emotional, social, and task-related functioning. Optimism increases the chances of
achieving success [1-3] and is associated with better physical health [4, 5].

Optimism can manifest itself in social comparisons [6]. Specifically, we may believe that fate
is kinder to us than to others. In such a case, both positive and negative implications can be
expected. This type of comparative optimism can help individuals to maintain a high level of
well-being while also making them too carefree or reckless. This bias is referred to as unrealistic
optimism (UO). In the current work, we present a study that is, to the best of our knowledge,
the longest longitudinal study examining UO in the context of a real-world, enduring threat.

Unrealistic optimism bias

Neil Weinstein was a forerunner in demonstrating that “people believe that negative events are
less likely to happen to them than to others, and they believe that positive events are more
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likely to happen to them than to others” [7]. Weinstein named this phenomenon “unrealistic
optimism” (UO).

In their seminal article, Taylor and Brown [8] proposed treating UO as an instance of so-
called positive illusions, the main purpose of which is to reduce stress and anxiety. From this
perspective, one may conclude that UO helps people to cope with potentially threatening
experiences.

Indeed, numerous studies have shown that unrealistic optimism appears in a range of con-
texts, some of which may pose a risk to individuals’ wellbeing. For example, it has been found
with respect to the probability of experiencing various diseases, such as alcoholism or heart
attacks [9], breast cancer in women, and prostate cancer in men [10].

Unrealistic pessimism

Although people are usually unrealistically optimistic, this is not always the case. For example,
Dolinski and colleagues [11] conducted a study on Polish students one week after the tragic
accident at the Chernobyl nuclear power station, when the radioactive cloud had arrived over
the territory of Poland.

The participants were asked about the probability of falling ill with radiation sickness, and
they judged that they were more vulnerable to the sickness compared to other individuals. The
researchers termed this effect unrealistic pessimism (UP). A similar effect was noted by Burger
and Palmer [12] after the 1989 California earthquake.

Temporal aspects of unrealistic optimism/pessimism

Burger and Palmer [12] repeated their study three months later and discovered that the bias
transitioned from UP to UO. Thus it seems that unrealistic pessimism is a short-term state.

Unrealistic pessimism can motivate an individual to take more preventive measures. In the
Chernobyl study, unrealistic pessimists performed many more actions that could protect them
from danger (for example, they tried not to leave the house and drank Lugol’s liquid). How-
ever, since pessimism is associated with experiencing stress, anxiety, and a diminished sense of
control, perhaps this state becomes too burdensome if it lasts too long. At some point, people
may return to their initial belief that bad things will happen to other people rather than to
them.

Another study, examining the temporal aspect of the UO bias, was conducted by Helweg-
Larsen [13] in the context of the Northridge, California earthquake in 1994. In this longitudi-
nal study, the author examined UCLA undergraduates one week after they experienced the
earthquake and then in seven, consecutive waves during the following five months after the
earthquake. Helweg-Larsen discovered that participants did not display an optimistic bias in
respect to the earthquake and their realistic estimations persisted throughout the whole
5-month period. The author suggests that directly experiencing the disaster diminished indi-
viduals’ sense of personal control over the particular event and therefore broke the illusion of
invulnerability.

Of particular note, the participants displayed a UO bias in respect to other natural disasters
(such as a flood) for the entire studied period. This fact might explain the difference in Burger
and Palmers’ results [12], because the authors of the earlier study did not ask questions about
the earthquake specifically, but about 'natural disasters’ in general.

Unrealistic optimism in the COVID-19 era

The COVID-19 pandemic is a phenomenon that affects whole societies and similarly to the
abovementioned Chernobyl disaster and earthquake, it was unexpected and almost completely
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uncontrollable [11, 12]. Recent studies conducted in various parts of the world have observed
UO regarding the possibility of contracting the coronavirus (for instance, in Iran, Kazakhstan,
and Poland [14], in Romania and Italy [15] and in the USA and UK [16]).

It is noteworthy that the dynamic of the COVID-19 pandemic is different from the afore-
mentioned catastrophes. In the case of a nuclear power plant explosion or an earthquake, the
real threat rapidly peaks and then diminishes. In the case of the coronavirus pandemic, the sit-
uation endures for months, and now years, with fluctuations in the level of threat. These fluc-
tuations are signaled both by objective data (cases, deaths, etc.) and political decisions
(lockdowns, border closures, etc.). The question is how these changes in the situation may
affect the level of UO.

The goal of the study

Summing up, the present paper addressed three issues: (1) Is UO a robust phenomenon from
along-term perspective? (2) What is the relationship between changes in the level of danger
and changes in bias? (3) What is the relationship between changes in the level of social isola-
tion and changes in bias?

In detail, we were interested in whether UO disappears, turns into UP, or changes its mag-
nitude. These changes may emerge when the media reports about the development of the pan-
demic and its severity, especially about increasing numbers of infected people and deaths from
COVID-19.

People may also estimate the severity of the pandemic by observing the management of the
pandemic by governmental bodies. Stricter restrictions (e.g., the introduction of lockdowns)
may signal that “the situation is dangerous”. Additionally, a liberalization of the rules of social
coexistence (e.g., the opening of schools, shops, and restaurants, or by allowing fans to watch
matches in stadiums) may signal that “it’s safe”.

Last but not least, Unrealistic Optimism may also be influenced by the cognitive availability
of others’ protective measures [17, 18]. If so, we might expect the magnitude of UO bias to
change depending on how often we witness other people’s behaviors. The bias could be stron-
ger when we remain in household isolation, observing the behaviors of only a few close rela-
tives and significant others.

General method
Participants

The study was conducted among Polish employees of an international corporation located in
Wroclaw city (around 700,000 residents).

The sample consisted of 120 participants with university degrees (64 men and 56 women)
aged 25-45 (Mg = 33.64, SD,g = 5.68) who agreed to answer a questionnaire. All participants
worked in the same telecommunication company and on the same site for the whole period of
the study. During most of the study, participants worked online. All participants held job posi-
tions related to computer programming.

The sample size was determined via feasibility criteria. The authors had to rely on the lim-
ited number of available participants, especially in the light of the rapidly evolving pandemic
which forced the research team to organize the study as soon as possible. As a result, it was
concluded that 120 participants in a one-condition, repeated-measures design was sufficient to
detect meaningful effects. The results of the study were supplemented by a simulation-based
power analysis [19]. The analysis indicated that assuming the obtained pattern of the means,
the design of the study provided a power of 1-8 = 1 for o. = .05. The simulation also indicated
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that n = 33 would be sufficient to detect main effects and n = 44 would be sufficient to detect
interaction effects with a power of 1-f=.9 and o = .05.

All participants provided informed consent to participate in the study. Participation was
fully voluntary, and participants did not obtain remuneration in any form. Since one of the
authors was a contractor in the participants’ workplace, high-quality data-gathering was
ensured and all participants who entered the study participated in all of the waves (there were
no dropouts). The study was reviewed and approved by the local [due to anonymity, further
details to be provided] ethics committee (opinion number: 03/P/04/2020). Informed consent
was obtained from all participants before enrollment in the procedure and data collection.

Procedure

All of the data were collected via an online survey. The database, along with the code for repro-
ducible analyses and figures is publicly available on Open Science Framework (https://ost.io/
4c3kr/https://ost.io/4c3kr/?view_only=b8c01be2d17c4d8{892ba567b78d1815).

The data collection started when the first cases of COVID-19 were confirmed across many
European countries, but before the first case was confirmed in the participants’ country of resi-
dence. This first research wave (out of 16) was conducted on 03/01/2020. The second wave was
conducted one day after the first confirmed case of COVID-19 infection in Poland on 03/04/
2020. The third wave was conducted on 03/06/2020, 4 days after the WHO announced
COVID-19’s pandemic status.

The dates of the waves were chosen to coincide with the "milestones” of the pandemic
(rapid increase/decrease in contractions or deaths). Data collection stopped exactly 12 months
after the first measurement and—more importantly—when the COVID-19 vaccination for the
general population became available in Poland.

Finally, 16 waves of data collection were conducted on the following dates: 03/01/2020; 03/
04/2020; 03/16/2020; 04/23/2020; 05/26/2020; 06/16/2020; 06/19/2020; 08/07/2020; 09/17/
2020; 10/07/2020; 10/15/2020; 12/06/2020; 01/05/2021; 01/27/2021; 02/16/2021; and 03/03/
2021.

R programming language was used to prepare, analyze, and visualize the data [20], along
with the "tidyverse" package [21] and "afex" package [22].

Risk and unrealistic optimism

In each wave, the participants were asked to answer two questions assessing the perceived risk
of COVID-19 infection:

1. What is the probability that you will be infected with the novel coronavirus?

2. What is the probability that an average person of your age and gender will become infected
with the novel coronavirus?

The respondents rated their answers on an 11-point scale (1 = Absolutely impossible;
11 = Absolutely certain).

These two questions served as a measure of the subjectively perceived risk of COVID-19
contraction for “Self” (Riskge¢) and “Others” (Riskomers)-

The measure of UO was obtained by subtracting the risk estimate for “Self” from the esti-
mate for “Others”. We called this measure “Comparative Index” (Ci,gex = Riskoners—RisKseif)-
A positive score indicated that the person estimated their chances to be lower than others,
therefore exhibiting UO. A negative score indicated that the person exhibited UP. A score of
"0" would indicate a lack of both biases.
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At the end of each round, participants were asked to provide their unique code consisting
of the first letters of their parents’ names and the number of their month of birth (e.g., TD07).
This procedure enabled us to track the scores for the entire 12 months of the study.

Additionally, since vaccines against COVID-19 became available to the public, during the
last two waves, the participants were asked about whether they were vaccinated (we observed
that no participants were vaccinated) and whether they intended to get the shot when they
become eligible for it. It turned out that 71.7% of the respondents were eager to get vaccinated
as soon as vaccines became available for their demographic. Because of the lack of sufficient
variance in the results, we decided not to analyze the relationships concerning vaccine-related
variables.

Primary analysis

In the primary analysis, we aimed to examine the changing patterns of UO and how they
might be related to the changes in objective data regarding the COVID-19 pandemic (the
number of daily cases and deaths). The number of new COVID-19 cases and deaths was
obtained from the "Our World in Data" website [23]. We considered the numbers for the
entirety of Poland. This information is the most reliable and consistent and they are derived
directly from official governmental announcements.

Three research questions were posed:

1. Will we observe a main effect of Unrealistic Optimism; specifically, will Riskogers be higher
than Riskg.?

2. Will we observe a main effect of the waves? Will the Riskseand Riskogpers estimates change
in accordance with the waves?

3. Will we observe a relationship between objective data (daily infections and daily deaths
from COVID-19) and the estimations of risk and UO (Riskseir RisKothers, and Cipgex)-

Results

Before addressing our research questions, we visually analyzed the distribution of the variables
to detect possible outliers and to obtain an understanding of the data structure. After inspect-
ing the box plots for Riskg.jr and Riskomers in all 16 waves, we concluded that (except for the
first wave) there were no influential outliers. For that reason, we assumed that the differences
between the means reflected the differences in the central tendencies and we performed no
outlier deletion.

While visually inspecting the histograms for Riskg.jr and Riskoers, We concluded that the
distributions significantly differed from normal, forming either right-skewed or uniform
shapes.

Upon inspecting the "Daily new cases" and "Daily deaths" variables, we discovered that the
distribution was exponential in shape, which is a pattern that was expected in the case of the
rising pandemic.

Riskgeis and Riskgpers VvS. waves.  To determine whether the risk estimates for “Self” and
“Others” varied across waves, we conducted a 2 (“Self” vs. “Others”) * 16 (“Waves”) two-way,
between-subject ANOVA with “Risk” as a dependent variable.

We found a strong main effect of UO (F[1, 119] = 101.41, p < .001, 17}27 = .46). The average
estimate of “risk” for “self” was significantly lower (Miq setr = 4.77, SD}isk_self = 3.33) than for
“others” (Misk_others = 6.18, SDRisk_others = 3.15) meaning that there was a main tendency for
estimating own risk as lower than others’ risk (UO).
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Similarly, waves proved to differentiate the estimates of “Risk” (F[5.10, 606.32] = 52.06, p <
.001, np2 =.3). The lowest estimates were observed in the first wave (01.03.20) (M, ; = 1.76,
SD,;s 1 = 1.14). The highest “risk” estimates were observed in the fifth wave (26.05.20) (M, ;s 5
=7.10, SD,s_s = 2.98), meaning that just before the first case of COVID-19 was reported (first
wave), the risk estimates were lowest and were close to the “Absolutely impossible” point. The
highest perceived threat was noted approximately three months after the first COVID-19 case
in Poland.

The interaction between “Self/Others” estimates and “Waves” also proved to be significant
(F[7.39, 879.18] =10.92, p < .001, np2 =.08). To investigate this interaction, a contrast analysis
was performed.

We tested estimates of risk for “Self” and “Others” pairwise in each of the 16 waves. UO
(indicated by significantly higher risk estimates for “Others” than “Self”) was found in all of
the waves except for the first, fourth, and fifth. It should be noted that these waves were associ-
ated with either the lowest estimates of risk (Wave 1) or the highest estimates of risk (Wave 4
or Wave 5). Additional support for the nearly constant presence of UO is the proportion of
responses indicating comparative optimism (Ci,qex>0) and comparative pessimism
(Cpaex<0). In all waves, par the aforementioned 1, 4 and 5, there were more comparative opti-
mists than pessimists. In the last wave, this advantage was the biggest: 50.83% of responses
indicated comparative optimism (Cj,gex > 0) while only 6.67% indicated comparative pessi-
mism (Cipgex < 0). The average composition of responses for all 16 waves was: comparative
optimism (Cj,gex > 0) = 36.46%, comparative pessimism (Cipgex < 0) = 13.07% and unbiased
(Cindex = 0) = 50.47%. See detailed results for all waves in the Supporting Information section
and in the online repository (https://osf.io/4c3kry/).

In summary, the UO effect was present during the entire first year of the pandemic, except
for brief periods when the estimates of risk were the most extreme (see the detailed table of
contrast effects in the Supporting Information section or in the OSF repository: https://osf.io/
4c3kr/https://osf.io/4c3kr/?view_only=b8c01be2d17c4d8f892ba567b78d18f5).

Additionally, we decided to investigate the presence of time trends in Riskge, and Riskogers
using autocorrelation tests. This method is advisable when we want to detect whether there is a
consistent (stable or seasonal) pattern in our longitudinal variable or if we are observing ran-
dom changes [24]. We used the ‘ACF’ function from ‘nlme’ package [25] (Pinheiro et al., 2022)
in the R programming language [20]. See Fig 1 for a visualization of the autocorrelation
patterns.

ACF plot - Risk_self ACF plot - Risk_other

Autocorrelation
Autocorrelation

Lag Lag
Fig 1. ACF plot for Riskgeir and Riskothers. The blue line represents the cutoff points for correlations that are significant at p = .05.

https://doi.org/10.1371/journal.pone.0278045.9001
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In the graph we can observe that nearly every time point correlates with the previous ones,
which indicates a strongly pronounced time-trend with little to no randomness in the pattern.
The pattern signals a possible seasonality in the changes in risk estimates.

Daily cases and daily deaths vs. Riskg.if, RisSkothers and Cingex.. T0 test whether the risk
estimates and Ci,gex correlated with daily cases and daily deaths, we performed Kendall’s tau
tests. The results are presented in Table 1.

All the correlations were significant, and their directions indicated the positive relationship
of risk estimates with daily cases and daily deaths; however, the relationships were weak. If not
for the relatively large sample of observations, these correlations would not be substantially dif-
ferent from “0”, and it is hard to acknowledge their practical or theoretical significance.

However, upon inspecting the visualized data regarding the relationship between risk esti-
mates and daily cases/deaths, we observed a pattern of nonlinear relationships. The pattern
became especially clear when cases and deaths were transformed to the logarithmic scale (and
such a transformation is advisable for exponential distributions). See Figs 2 and 3 for details.

For both cases and deaths, the risk estimates initially increased. However, there was a
“breaking point” at which the estimates for “risk” began to decrease with each higher order of
magnitude of cases and deaths.

In the relationship between the C;,4ex and daily cases and deaths, we identified no such pat-
tern—the Ci,gex fluctuated erratically as the number of cases and deaths increased (see the
Supporting Information section or the OSF repository for visualizations: https://ost.io/4c3kr/?
view_only=b8c01be2d17c4d8f892ba567b78d18{5https://osf.io/4c3kr/).

Secondary analysis

While answering the first two research questions, we established that the magnitude of UO
varied with the waves of the studies. Although UO was almost always present and was never
substituted with UP, it was stronger during certain waves and weaker during other waves.

While addressing the third question, we established that changes in daily cases and deaths
were not sufficient to explain the differences in the magnitude of UO.

According to the motivational explanations of Unrealistic Optimism, people exhibit it,
because it helps them to cope with an ongoing or predicted threat [17, 18]. Our results suggest
that there is almost no relation between the objective level of threat and UO, which casts doubt
on the motivational roots of UO during the COVID-19 pandemic.

However, objective measures such as official statistics may not be the only or the most
important source of information from which people may infer the level of threat. We con-
cluded that another such source may be the strictness of COVID-19 preventative policies.
First, this is because changes in these policies noticeably affected the lives of individuals and
second, due to intensive information campaigns, they were salient,.

Table 1. Correlation coefficients (r;) between COVID-19 daily cases/deaths, risk estimates for “Self” and “Oth-
ers”, and intensity of UO.

n=1920 Daily cases Daily deaths
Riskg¢ r.=.04,p=.023" r.=.04, p < .014*
RisKoghers re=.11,p < .001*** e =.08, p < .001***
Cindex rp=.10, p < .001*** .= .07, p < .001***

*—significant at p < .05,
***—significant at p < .001

https://doi.org/10.1371/journal.pone.0278045.t001
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Fig 2. Natural logarithm of daily new cases vs. Riskomers (left panel) and Riskg (right panel)—Visualization of locally weighted regression
(‘loess’).

https:/doi.org/10.1371/journal.pone.0278045.g002

Assuming the motivational explanation of UO, we should expect UO levels to be higher
when the restriction policies are stricter because they signal a stronger threat. To test this pre-
diction, we computed a "Restrictions" variable, which captures the changes in governmental,
anti-COVID policies.

Another possible time-varying factor that could influence the UO bias is the intensity of
direct, social contacts. During the first year of the pandemic, people experienced different lev-
els of social isolation-partly due to their own decisions and partly because of the changing

Others |

In(New Deaths)

Fig 3. Natural logarithm of daily new deaths vs. Riskomers (left panel) and Risks¢ (right panel)—Visualization of locally weighted
regression (‘loess’).

https://doi.org/10.1371/journal.pone.0278045.9g003
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laws and remote-work policies of their workplace. In line with the cognitive explanation for
Unrealistic Optimism, people display it mostly due to asymmetry in cognitive perspectives—
they are more aware of their own preventive measures than those of others and for that reason,
they see themselves as less at risk [17, 18].

Assuming this explanation, communities should exhibit more Unrealistic Optimism when
their members spend more time in their homes. With less direct contact with other people, the
cognitive asymmetry should be further reinforced. To test this prediction we used data from
Google Mobility Trends [26], which capture the changes in the time spent at home by commu-
nities in a given area.

Restrictions

“Restrictions” was embedded in the timeline after data collection and it was a dichotomous
variable reflecting the government policy at a given time in participants’ residential area.
“Restrictions” could exhibit two values: “easing” and “tightening”.

We defined the “tightening” period as a time in which government officials announced new
COVID-19 prevention restrictions. Usually, the announcements were made a few days ahead
of enforcement (e.g., 10.03.2020 —ban on mass events, 31.03.2020 —introducing limits for cus-
tomers in shops).

We defined the "easing” period as a time in which government officials announced and
implemented laws that lifted some of the previous COVID-19-prevention restrictions. (e.g.,
20.04.2020 -lifting the ban on recreational mobility and using public green spaces, 04.05.2020
-reopening of shopping malls).

The first wave of studies (01.03.2020) was left uncategorized, because at the time, there were
no COVID-19 cases in Poland, no salient restrictions, and no clear message from the
authorities.

This message suddenly changed upon the diagnosis of the first COVID-19 case
(04.03.2020); thus, the second wave was classified as “tightening”.

It is worth noting that in both the “easing” and “tightening” periods, the government deci-
sions escalated: after the first “easing”/”tightening” announcement, typically another one
occurred. Each period resulted in a reversal of the trend.

The details of the policies and rationale for coding the “easing” and “tightening” periods
can be found in the Supporting Information section and the OSF repository (https://osf.io/
4c3kr/)

We assumed that the "tightening”" communication would send the general public a message
that "the situation is serious" and "there is something to worry about". Assuming that UO is a
means to cope with stressful events [27-29], we predicted that when restrictions were tight-
ened, UO should be higher.

Analogously, we supposed that in the "easing" period, officials sent a comforting message:
"things are getting better" and "you don’t have to worry as much as you did". During one of the
“easing” periods, the Prime Minister of Poland stated explicitly: "I am glad that we are less and
less afraid of this virus. It is a good approach because it [COVID-19] is on the retreat"
(01.07.2020).

Social isolation in the community: Google mobility trends

To quantify the degree of social isolation in the community in which participants lived, we
acquired the Google Mobility Trend score for Wroclaw County, Poland (the residential area of
our respondents) during the days in which we conducted our waves of measurement.
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We used the "Residential" score category, which calculates the change in the time spent at
home among a given population [26]. The "Residential” score is calculated as the percentage
change in time spent at home, using the first week of February 2020 as the baseline. The score
for each day of the week is calculated based on the baseline value for that day of the week from
1-8 February 2020. In the first week of February 2020, there were no cases of COVID-19 in
Poland and no regulations affecting citizens’ everyday activity and mobility.

The Google mobility “Residential” score is a measure of overall time spent outside the
household by members of the community from a given area. It is based on data provided by
smartphones using Google software. Given that 78% of citizens in Poland are smartphone
users and almost 90% of these users use the Android system, the score can be a good represen-
tation of actual mobility [30]. This might be especially true in highly urbanized areas, such as
Wroctaw, which has many students and white-collar workers as residents.

It is important to note that the Google Mobility Trends score does not directly relate to the
behavior of our participants, but rather to their environment as a whole. On days when the
"Residential" score was lower, the time spent outside the household within the whole commu-
nity was longer. It means that participants were more likely to visit public places, and they
were more likely to observe more people in these spaces. This feature makes the Google Mobil-
ity Trends score a particularly appropriate variable for measuring the overall intensity of face-
to-face, social interactions. For the purpose of our hypothesis, we were looking for a measure
that corresponds with the chances of directly observing other people’s behaviors—we believe
that the Google Mobility “Residential” score serves this goal well because it corresponds with
the number of people “on the streets” at a given time.

Restrictions vs. RisKg.is RisKothers aNd Cipdex

To test whether changes in "Restrictions" could explain changes in absolute and relative esti-
mations of COVID-19 infection risk, we conducted linear mixed-model analyses with "Restric-
tions" ("Easing" vs. “Tightening”) as a fixed effect variable, individuals’ ID as a random
grouping factor and Riskge, RisKoherss and Cipgex as dependent variables. In each analysis, we
used Type-III sum of squares and model terms were tested with likelihood-ratio tests. In each
analysis, we allowed the slopes to vary by the "ID". Models were fitted with the ML method.

In addition to testing the fit, we also compared the "Restrictions" fixed effect models to
models with "Waves" fixed effects, to establish whether "Restrictions" provide a better fit for
the model than the "Waves" themselves. AIC and BIC were used to compare the models. JASP
ver. 0.16.0 [31] was used in the calculations and visualization. The reproducible analysis can be
found in the OSF repository (https://ost.io/4c3kr/)

“Restrictions” proved to be a significant predictor for Riskg. (x’[2] = 42.27, p <.001). The
estimate marginal means for Risks.i¢ were higher for the “easing” (M gsing = 5.60, SEqging =
0.19) than for the “tightening” condition (Mg, = 4.56, SE;gp;, = 0.19). The fit statistics for the
model were: AIC = 9013.69 and BIC = 9046.66 and were higher than those for the analogical
model with “waves” fixed effects (AIC = 9470.05, BIC = 9507.13).

To summarize, “Restrictions” proved to predict Riskg¢ with a better fit than "waves"; when
restrictions were tighter, the risk estimates for "Self" decreased. See Table 2 for detailed results
of the analysis.

“Restrictions” proved to be a significant predictor for Riskomers as well, although the effect
was weaker (x°[2] = 8.77, p < .001). The estimate marginal means for Riskopers were higher
for the “easing” (Measing = 6.67, SEcqsing = 0.19) than for the "tightening" period (Mg, = 6.33,
SE;gnt, = 0.18. The fit statistics for the model were: AIC = 8556.04 and BIC = 8589.01 and were
higher than those for the “waves” fixed effect model (AIC = 8755.67, BIC = 8855.75).
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Table 2. Summary of linear mixed-models with Riskges, Riskohers and Cipgex as dependant variables, "Restrictions" as a fixed effect and "ID" as a random effect.

Dependent variable Estimates for “Restrictions” Mean “Easing” Mean “Tightening”
Riskgee Intercept = 5.08, SE = 0.17 M =5.60, M =4.56,
b=0.52""", SE = 0.07, df = 119.99 95% CI [5.22, 5.97] 95% CI [4.19, 4.93]
Riskothers Intercept = 6.50, SE = 0.18 M =6.67, M =6.33,
b=0.17""", SE = 0.06, df = 1679.45 95% CI [6.3, 7.04] 95% CI [5.97, 6.68]
Cindex Intercept = 1.42, SE = 0.14 M=1.07, M =1.76,
b =-0.35""*, SE = 0.07, df = 120 95% CI [0.78, 1,37] 95% CI [1.43, 2.10]

“** —significant at p < .001, bold indicates higher mean value row wise.

https://doi.org/10.1371/journal.pone.0278045.t002

Analogous to Riskss, “Restrictions” proved to predict Riskomers with a better fit than
"waves" and the risk estimates for "Others" decreased when restrictions were tightened. See
Table 2 for detailed results of the analysis and see Fig 4 for the visualizations of the changes in
risk estimates over time as well as in different restriction periods.

Finally, we tested whether "Restrictions" can predict the Cj,q4ex, which is our measurement
of the magnitude of UO bias. “Restrictions” proved to be a significant predictor (x°[2] = 20.29,
p <.001). The estimated marginal means for Ci,dex Were lower for the “easing” (Mgsing = 1.07,
SEcasing = 0.15) than for the "tightening" period (Myign;. = 1.76, SE gy, = 0.17). The fit statistics
for the model were: AIC = 9015.28 and BIC = 9048.26 and were higher than those for the
“waves” fixed effect model (AIC = 9448.89, BIC = 9548.97).

UO bias proved to be stronger in the "tightening" conditions and once again "restrictions"
proved to be a valuable explanatory variable, providing a predictive model with a better fit
than the plain repeated measures variable ("Waves"). See Fig 5 for visualization of the UO bias
changes along with the waves and different "Restrictions" periods.

Social isolation vs. RisKg.is, RisKothers aNd Cipdex

To test whether changes in "Residence Mobility" could explain changes in absolute and relative
estimations of COVID-19 infection risk, we used an analogical, linear mixed-model strategy.

o— Self —#— Others
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" Extension Reopening the "third wave"
First COVID- of the Further lifting of 1000 cases of The whole country is | of shopping| | National of pandemic in
19 case restrictions| | the restrictions COVID-19 in Poland| |declared "yellow zone"| | galleries | | Quarantine Poland
/ / / / / / / /
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Fig 4. Line plot of changes in risk estimates over time. Each dot represents mean risk estimates for “Self” (blue) and “Other”

(red) at a given time. Bars represent standard errors of means. Frames above the graph describe the most important events in
the timeline of the pandemic.

https://doi.org/10.1371/journal.pone.0278045.9004
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Fig 5. Box-plot of Ci, g, distribution in all waves. Jittered points represent the density of Ci,qey values. The color of the boxes represents
the "Restriction” period in which the wave took place.

https://doi.org/10.1371/journal.pone.0278045.9005

We included the "Residence" mobility score as a fixed effect variable, individuals’ ID as a ran-
dom grouping factor and Riskser Riskothers, and Cingex as dependent variables. In each analy-
sis, we used Type-III sum of squares and model terms were tested with Satterthwaite
approximation. In each analysis, we allowed slopes to vary by the "ID" variable. Models were
fitted using REML.

“Residence Mobility” proved to be a significant predictor for Riskse, (F [1,1752.43] =
106.98, p < .001). The model indicates that higher “Residential Mobility” scores predict higher
Riskger estimations (b = 0.10, SE < 0.01, t = 10.34, p < .001), which means that the more time
the community spent at home, the higher the Risks,s estimates of our participants.

“Residence Mobility” proved to be a significant predictor for Riskogers as well (F [1,
906.76] = 86.30, p < .001). The model indicates that higher “Residential Mobility” scores pre-
dict higher Riskoers estimations (b = 0.08, SE < 0.01, t = 9.26, p < .001), which means that
the more time the community spent at home, the higher the Riskoers estimates of our
participants.

Finally, we tested whether "Residence Mobility" predicts the magnitude of the UO bias.
Assuming the cognitive explanation for UO, higher "Residential Mobility" scores should pre-
dict a higher C;,4.. However, it turned out that this relation is statistically non-significant (F
[1,453.74] =2.47,p = .12).

To summarize, when the amount of time spent at home rises within a community, the risk
estimations made by the members of this community increase. This is true for both "Self" and
"Others" estimations. However, "Residential Mobility" does not appear to be related to the
magnitude of the UO bias.

Discussion

We inspected two sources of information about the severity of the COVID-19 pandemic. The
first source was objective data—the number of daily cases and deaths. The second source was
governmental restrictions. While the numbers are abstract and difficult to interpret, restric-
tions are experienced directly and had a salient impact on the participants’ lives.
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We noted that the strength of the optimistic bias was almost independent of both the num-
ber of cases and deaths, however, the strength of unrealistic optimism did vary in accordance
with the changes in policies by the state authorities.

When restrictions tightened, UO increased. The increase in UO took place mostly due the
decrease in risk estimations for “Self”. The estimates for “Others” also decreased during the
“tightening” periods, but to a lesser degree.

Furthermore, we observed that although the degree of social isolation predicted both the
risk estimates for "Self" and "Others" (the more contact, the less perceived risk), we did not
find evidence for a relationship between social isolation and UO.

In light of the motivational explanation, UO is displayed during the COVID-19 pandemic
because it is an extremely stressful situation and the more threat people experience, the stron-
ger their UO bias.

The cognitive explanation for the UO suggests that people display UO because they are
more aware of and are more concentrated on their own efforts to prevent COVID-19. The
efforts of others are much less accessible.

Our study provides mixed support for both explanations. The purely motivational explana-
tion is undermined by the lack of evidence for the relationship between UO and daily cases/
deaths, which are a clear indication of the threat level. On the other hand, the purely cognitive
explanation is also less plausible, considering the lack of evidence for a relationship between
UO and social isolation.

The one factor that predicted the magnitude of UO was governmental restrictions and this
factor can be interpreted in the light of both cognitive and motivational explanations. In fact, it
can contain the elements of both mechanisms. On the one hand, the governmental restrictions
can form stronger cues for threat than the objective numbers, affecting motivational mecha-
nisms. On the other hand, in times of stronger restrictions, people were forced to take many
additional, preventive measures, which required conscious effort and attention-this could
reinforce the cognitive basis of the UO.

Our data should best be interpreted in conjunction with other studies conducted in the
context of the COVID-19 pandemic. Correlational studies from multiple countries found a
positive relationship between the gravity of the pandemic situation and the magnitude of UO
[32], which supports a motivational explanation. On the other hand, a recent study by Vieites
and colleagues [33] demonstrated experimentally that the cognitive availability of one’s protec-
tive behaviors enhanced UO in the context of the COVID-19 pandemic, which provides sup-
port for a cognitive explanation.

It is worth noting that, as a general conclusion of our studies, the UO remained a dominant
tendency throughout the whole first year of the pandemic. Contrary to the Burger and Palmer
study [12], the bias was not present before the event was directly experienced (first wave) and
contrary to Helweg-Larsen’s study [13], it persisted even when the pandemic started to affect
the studied population.

In comparison to natural disasters such as earthquakes, the COVID-19 pandemic is more
pervasive and less directly experienced (while every human in the area feels the physical sensa-
tion of the earthquake, not everyone becomes infected with the virus and the virus itself is not
visible with the naked eye). For that reason, the patterns of UO during the COVID-19 pan-
demic might differ significantly from patterns discovered in other contexts.

Limitations and directions for future research

While the longitudinal design provides unique insights, it also comes with limitations. First, in
longitudinal studies, it is impossible to account for every event in the lives of individuals,
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which may have a significant influence on the results. We can assume that general patterns of
results may remain unaffected (which is supported by the lack of outliers), but some experi-
ences, such as illness or the death of relatives/acquaintances, might be shared by many partici-
pants at the same time.

Second, our explanation of the differences in the level of UO was focused on three time-
varying factors and we cannot exclude that other longitudinal processes could influence UO.
One such example is political events during the first year of the pandemic-in that particular
year, the citizens of Poland took part in national parliamentary elections that were accompa-
nied by various controversial decisions and organizational difficulties.

The third important limitation is the composition of our sample. It mainly consisted of
young adults with higher education who worked in the same company. While such a sample is
still more diverse in terms of age and gender than standard student-only compositions, it is
worth noting that the scope of the generalization of our study could be limited. Moreover, the
homogeneity of our sample might have a significant impact on the baseline level of their unre-
alistic optimism. It has been shown that lower age and higher education are associated with
higher unrealistic optimism [34]. Judging by the aforementioned research, we could expect
that our sample might have higher levels of unrealistic optimism and lower levels of unrealistic
pessimism than the general population. Future studies might replicate our research while—at
the same time—employing more demographic/medical data about the participants to assess
possible important factors that might influence the pattern of results.

The last limitation concerns the score of Google Residential Mobility Trends. We acknowl-
edge that this measure is an indirect indicator of the number of observed individuals and
might not necessarily reflect the local phenomena, such as the number of interpersonal con-
tacts in particular neighborhoods or stores. Moreover, it does not account for the observation
of others’ behavior via traditional media and social media.

The two proposed mechanisms (the increase in threat, followed by the intensification of
coping, and the increase in cognitive accessibility asymmetries) are not mutually exclusive.
They may also co-occur or even reinforce one another. Moreover, during a time of increased
threat, the ego-serving potential of asymmetric cognitive accessibility may help in coping with
a stressful environment. Future research should aim to clarify this issue—and more impor-
tantly—replicate our results under different threats (not COVID-19 related).

It would also be interesting to verify the dynamics of unrealistic optimism in other contexts;
for example, in regards to a serious illness that has phases of improvement and deterioration
regarding the patient’s condition or during prolonged attempts by a woman to become preg-
nant. It would also be particularly important to investigate how the rise and fall of unrealistic
optimism are related to people’s different decisions.

Another fruitful direction for future research could be investigating possible interactions
between ecological and internal factors in longitudinal settings. For example, it has been
proved that the magnitude of unrealistic pessimism with respect to the risk of breast cancer is
higher for women with more comorbidities [34].

If we could track risk-related changes in the environment along with changes in infra-per-
sonal factors (such as health status), we may be able to understand the mechanism and limita-
tions of the relationships between UQ and external circumstances.
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Within different populations and at various stages of the
pandemic, it has been demonstrated that individuals believe
they are less likely to become infected than their average
peer. This is known as comparative optimism and it has been
one of the reproducible effects in social psychology.
However, in previous and even the most recent studies,
researchers often neglected to consider unbiased individuals
and inspect the differences between biased and unbiased
individuals. In a mini meta-analysis of six studies (Study 1),
we discovered that unbiased individuals have lower vaccine
intention than biased ones. In two pre-registered, follow-up
studies, we aimed at testing the reproducibility of this
phenomenon and its explanations. In Study 2 we replicated
the main effect and found no evidence for differences in
psychological control between biased and unbiased groups.
In Study 3 we also replicated the effect and found that
realists hold more centric views on the trade-offs between
threats from getting vaccinated and getting ill. We discuss
the interpretation and implication of our results in the
context of the academic and lay-persons’ views on rationality.
We also put forward empirical and theoretical arguments for
considering unbiased individuals as a separate phenomenon
in the domain of self-others comparisons.
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1. Do unbiased people act more rationally?—The case of comparative
realism and vaccine intention

Since the first outbreak of COVID-19, societies have faced ongoing uncertainty regarding health and life.
Describing and understanding how we process this situation is a crucial task for social and behavioural
science. Furthermore, the pandemic provided a unique opportunity to further our knowledge about basic
socio-cognitive processes.

An exceptional challenge comes with (re)appraising the role of rationality in the face of such an
unforeseen, mass-scale threat. At the earliest stages of the pandemic, it was not unusual to find
opinions from prominent psychologists warning the public about excessive panic (see [1]). This
‘irrational’ reaction was supposedly a distortion, a consequence of our cognitive biases, such as
"probability neglect’ [2] or our shortcomings in ‘risk literacy’ [3]. Just a few months later, the reach
and severity of the pandemic deemed the previously "unreasonable overreaction’ a necessary measure
(social distancing, mask-wearing, lockdowns, etc.).

This poses the question: what is a ‘rational” or ‘irrational’ reaction to threat and to what extent is
‘debiasing’ societies desirable?

The present paper presents a mini meta-analysis of a series of multi-lab studies and two pre-
registered follow-up studies, examining the prevalence, possible roots and consequences of
comparative realism—a lack of optimistic or pessimistic bias in the estimations of COVID-19
contraction risk. Specifically, we investigate how this bias relates to COVID-19 vaccine intention. By
tackling the issue of vaccination, we test whether the absence of comparative bias might be related to
more rational behaviour in the face of COVID-19 threat.

1.1. Comparative risk assessments

According to social comparison theory [4], people have an innate drive to evaluate themselves. In most
cases, they do it by evaluating their own achievements, abilities and traits in comparison with others
(usually their peers). Similarly, when people estimate the probability of different events, they have the
tendency to ‘believe that negative events are less likely to happen to them than to others, and they
believe that positive events are more likely to happen to them than to others’ [5, p. 807]. For example,
people believe they are less likely to experience heart disease, divorce or a railway accident than their
peers [5-8]. This common bias is called comparative optimism (CO) or unrealistic optimism. One of the
prominent perspectives among social psychologists is that positive illusion helps people to cope with
potentially threatening situations [9]. Some theorists postulate that positive illusions reduce stress and
anxiety [10,11] or help people to retain a sense of personal control [12,13].

However, contrasting empirical evidence points to a negative association between comparative
optimism and self-protective behaviours. For example, smokers who demonstrated comparative
optimism were less likely to quit smoking, and more likely to perceive cigarettes as non-harmful [14].
Moreover, in a longitudinal study, college students who were comparatively optimistic about alcohol
problems were more likely to experience them in the future [15].

Interestingly, some empirical studies found circumstances under which people hold a pessimistic
bias. For example, Dolinski et al. [16] examined reactions among Polish citizens immediately after their
exposure to nuclear radiation following the Chernobyl disaster. They found that the majority of
participants believed that they were more likely to suffer radiation-related health problems than their
peers—they displayed comparative pessimism (CP). A similar pattern of results was obtained by Burger
& Palmer [17] in a study conducted after the 1989 California earthquake.

Comparative pessimism comes with possible benefits—in the aforementioned study by Dolinski et al.
[16], those who exhibited pessimism were more likely to engage in self-protective behaviours.

1.2. Comparative realism and the goal of the present research

Summing up, optimism and pessimism are two possible outcomes of social comparisons. If individuals
predict more favourable outcomes for themselves than for others, they are comparatively optimistic. If
they assume more negative outcomes for themselves, they are comparatively pessimistic. As we have
seen, depending on the situation, holding an optimistic or pessimistic bias can have positive or
negative consequences (e.g. [15,16,18]). Strikingly, the majority of research has neglected to consider
the third mode—comparative realism (CR).
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Comparative realism can be defined as predicting one’s own outcomes as similar to others” outcomes. B

This category has rarely been analysed in the literature (for an exception, see [19]), often confounded with
comparative pessimism (e.g. [20]). We argue that this might be an important omission.

When comparative optimism is measured, there are usually multiple scale points that indicate
various levels of pessimism and optimism and just one possible score that would indicate realism.
Despite this, the few researchers who consider realism as a mode of thinking discovered a significant
fraction of CRs (19% [20], 9.3%-56.2% [21]). Such a point-inflated distribution is common in many
domains of health or environmental science [22-24] and can signal a twofold mechanism of the
phenomenon: one mechanism accounts for the difference between the inflated score and other scores;
the second mechanism accounts for the variance among the rest of the scores.

The number of cigarettes smoked weekly can serve as an example. If we examine this variable among
the general population, we will obtain a large fraction of ‘zeroes’, as there are many non-smokers. Besides
the inflated ‘zero’, we might expect a variety of scores, which will indicate the different patterns of
smoking. Note that in such a case, the difference between 1 and 2 cigarettes per week is
mathematically equivalent to the difference between 0 and 1. However, these differences are
practically and theoretically non-equivalent. The first difference indicates a level of engagement and
the second one marks the qualitative cut-off point between engagement and non-engagement.

The question arises as to whether there could be a qualitative difference between individuals who
exhibit some degree of optimistic/pessimistic bias and individuals who do not exhibit it at all. In this
article, we present evidence that such a qualitative difference not only exists but is relevant for health-
related decision making.

The goal of the present research is to examine the role of comparative realism in vaccine intention and
to identify psychological dispositions and cognitive processes related to comparative realism."

2. Study 1: mini meta-analysis of the relationship between comparative
bias and vaccine intention

To investigate the relationship between realism and constructive coping strategies in the context of the
COVID-19 pandemic, we re-analysed six previously conducted studies that assessed: (i) comparative
bias and (ii) COVID-19 vaccine intentions.

2.1. Method

When analysing a series of the authors” own studies that all share similar variables, it is advisable to
combine the evidence in the form of a mini meta-analysis [25]. Such a strategy allows formal,
statistical conclusions based on combined evidence and provides more precise estimates of effect size.

2.1.1. Included studies

We included six studies from various populations (table 1), conducted between 4 June and 14 August
2020. These studies were part of a multi-laboratory research programme regarding comparative
optimism and contained multiple variables measuring attitudes, beliefs and behaviours related to
psychological functioning during the COVID-19 pandemic.

Across six studies, we measured comparative bias by examining the estimation of getting COVID-19
for the self with the estimated risk for an average citizen (Study 6) and for both the average citizen and
similar peers (Studies 1-5).

To examine the magnitude of comparative optimism and pessimism, we introduced a comparative
index score (Cingex)- This score is computed as the difference in risk estimations between ‘Self’ and
‘Others’—Positive Cingex Scores indicate comparative optimism (CO), whereas negative scores indicate
comparative pessimism (CP). A Cingex €qual to zero indicates comparative realism (CR). In the case of
all studies, the Cjngex Was recoded into a three-level categorical variable (CO, CR, CP).

'Please note that comparative optimism, pessimism or realism should not be conflated with the accuracy of judgements. On an
individual level, it is almost impossible to determine whether one is right or wrong in their comparative judgements of risk. What
we can detect and what serves as the focus of this paper is the presence or absence of the pessimistic/optimistic tendencies in self-
others comparisons.
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Table 1. Summary of the studies included in the mini meta-analysis.

sampling comparative comparative comparative
nationality ~ source optimists realists pessimists
1 German local online 10.07.20-22.07.20 129 61 (47.3%) 39 (30.2%) 29 (22.5%)
panel
e 68(68%) o 22(22%) B (10%)
3 American M-Turk 22.07.20 181 100 (55.2%) 34 (18.8%) 47 (26%)
R T P 253(448%) . 256(453%) R (99%)
a local
university
5 Polsh  studentsat  0507.20-19.07.0 440 195 (443%) 189 (43%) 56 (127%)
a local
university
T MR 574(577%) . 263(265%) - 157(158%) .

2400 1251 (51.9%) 803 (333%) 355 (14.7%)

In the first five studies, the comparative bias was measured by the same three questions, which were
always translated into the native language of our target sample:

Risknge: How likely is it that you will become infected with coronavirus (SARS-CoV-2/COVID-19)?

Riskpeer: How likely is it that your average friend, or your average neighbour, will become infected with coronavirus
(SARS-CoV-2/COVID-19)?

Riskcoutrymen: How likely is it that your average fellow-countryman will become infected with coronavirus (SARS-
CoV-2/COVID-19)?

All the aforementioned questions were answered on a 1 (absolutely impossible)-11 (quite certain) Likert-
like scale.
From these questions, the Cpygex Was calculated, using the following formula:

CIndex = (RiSkI’eer - RiSkMe) + (RiSkCOutrymen - RiSkMe)-

In Study 6, comparative bias was measured on two levels, using Riskye and Riskcoutrymens 50 the
formula was: Crngex = (Riskcoutrymen — Riskne)

In all six combined studies, we identified 51.93% of ‘comparative optimists’, 33.33% of ‘comparative
realists” and 14.73% of ‘comparative pessimists’ (figure 1).

2.1.2. Variables

In all studies, the participants were asked the same question regarding their intention to vaccinate against
COVID-19:

I will take the vaccine for the coronavirus/SARS-CoV-2 once it becomes available.

Participants provided their answers on an 11-point scale (1 = absolutely impossible, 11 = quite certain).
It is worth noting that at the time of data collection for Study 1, the SARS-CoV-2 vaccine was not yet
available in any of the participants’” countries, so the question about vaccine intention was hypothetical.

2.1.3. Analysis

We conducted three separate mini meta-analyses using vaccine intention as a dependent variable and
three comparisons between three comparative types as grouping variables: CR versus CO, CP versus
CO and CR versus CP.

For each of the six studies, we extracted the effect size (rank-biserial correlation), standard error of
effect size and sample size. To analyse our data, we performed a random-effect meta-analysis, using
REML estimation.
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Figure 1. Distribution of (e, across six studies (n = 2409).
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Figure 2. Forest plot—difference in vaccine intention between comparative realists (CRs) and comparative optimists (COs).

All analyses were conducted in JASP v. 0.14.1 [26]. Databases are available along with the described
analysis (https://osf.io/ske5d/).

2.2. Results

CRs were less eager than COs to vaccinate for COVID-19 (figure 2): Mcg = 6.36, s.d.cr = 3.40; Mco = 6.98,
s.d.co=3.06. The meta-analytic correlation was 7., = —0.08 and the Wald test yielded significant results,
z=-2.38, p=0.017. Analysed effects proved to be homogeneous: Q=7.18, d.f. =5, p=0.207, 2 =0.00,
95% CI [0.00, 0.06], 7= 0.04, 95% CI [0.00, 0.25], I* = 26.69%.

As shown in figure 3, a reluctance by realists was also found in the comparison with pessimists:
Mcg =6.36, s.d.cr =3.40; Mcp=7.38, s.d.cp=2.78. Meta-analytic rank-biserial correlation was ry,=—0.14,
the Wald test yielded significant results, z=—3.74, p <0.001. Analysed effects proved to be homogeneous:
Q=1.33,d.f.=5, p=0.931, 7 =0.00, 95% CI [0.00, 0.01], z=0.00, 95% CI [0.00, 0.10], I* = 0.00%.

We did not find a significant difference between CPs and COs (meta-analytic 7, =0.08, Wald's z =
1.87, p=0.062). Analysed effects proved to be homogeneous: Q=7.69, d.f. =5, p=0.174, 2 =0.00, 95%
CI [0.00, 0.09], 7=0.06, 95% CI [0.00, 0.30], I>=31.86%. See electronic supplementary material for
forest plot.

2.3. Discussion

Our meta-analysis indicated that realists displayed the lowest vaccine intention, with pessimists
displaying the highest intention. The finding that pessimists are most likely to engage in active,
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Figure 3. Forest plot—difference in vaccine intention between comparative realists (CRs) and comparative pessimists (CPs).

preventive behaviours corresponds with previous research on nuclear risks [16] and current research on
COVID-19 that reported a negative correlation between optimistic bias and vaccine intention [27]. But
contrary to the aforementioned studies, the relationship is not linear. Moreover, when we try to
interpret this relationship assuming that the optimistic bias is a simple, continuous variable with
realism as a middle point, we encounter serious difficulties—pessimists did not significantly differ
from optimists, and realists were less willing to vaccinate than both biased groups.

Although the effects were small, they are nevertheless theoretically and practically important.
Theoretically, our effects were contrary to predictions and thus deserve attention. Practically, small
effects can have impressive consequences when viewed at the population level [28]. Moreover, our
small findings may prove important for understanding vaccine hesitancy, which is among the greatest
threats to global health [29].

The fact that realists were the most vaccine-hesitant group is somewhat unexpected and to the best of our
knowledge, there are no hints in the previous literature that would suggest such a phenomenon. One could
argue that realists might have a lower vaccine intention because they perceive lower absolute risk levels than
both biased groups. However, this explanation cannot account for our data, because there is no significant
difference between realists, optimists and pessimists in terms of average risk estimations: the meta-
analytical estimate coefficients were not significantly different from ‘0" for both the comparisons between
‘realists” and ‘optimists’ (meta-analytic 7,4, = 0.01, Wald’s z=0.42, p = 0.676) and ‘realists” and “pessimists’
(meta-analytic 7, =0.04, Wald’s z=0.92, p=0.359) (see electronic supplementary material for plots and
detailed analyses).

Another explanation for the difference in vaccine intention between realists and both biased groups
pertains to their level of engagement in responses. Realism could be an artefact rooted in low-effort
responses. That is, less motivated participants may have clicked all the risk levels (for ‘self’, “peer’ and
‘citizen’) in the same manner to finish the survey more quickly. However, we did not find a
significant difference in the time spent on the survey. The completion time information was available
in four out of six studies and it did not differ between realists and optimists (U =124618.00,
rvp (993) = 0.01, p = 0.752) or between realists and pessimists (U =29209.00, ry, (604) =0.01, p =0.837)

To further the understanding of the detected differences, we assessed two follow-up, pre-registered
studies with the aim to test possible explanations for lower vaccine intentions among realists. The first
follow-up study examined the role of locus of control [30,31] and desirability for control [32].

3. Study 2: relationship between ‘realism’ and vaccine intention—the
role of locus of control and desirability for control

A prominent view in the literature suggests that comparative optimism may be rooted in the sense of
psychological control (e.g. [33]). The relationship between control and intention to vaccinate against
COVID-19 can be rooted both in a cognitive or motivational perspective, namely the belief or the
desire to be in control of one’s health.
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These two perspectives can match two psychological constructs, namely locus of control and desire

for control. Locus of control (LoC) refers to how much control a person feels they have over their own
actions. People with internal locus of control believe they have personal control over their behaviour
[30]. Desire for control (DfC), on the other hand, is defined as the extent to which individuals are
‘motivated to feel as if they are in control of the events in their lives’ [32, p. 148].

There is evidence indicating that both LoC and DfC are related to optimistic bias. On the one hand, a
meta-analysis indicates that individuals who perceive more control over an event are more likely to be
optimistically biased when asked about the chances of this event [12]. Moreover, Hoorens & Buunk
[34] demonstrated that high-school students with a higher internal locus of control are more likely to
display CO in relation to health problems.

Likewise, several studies found that different aspects of psychological control are related to vaccine
intentions [35-37].

Given that sense of personal control is positively related to optimistic bias, we assumed that realists
will have a lower internal locus of control and desirability for control than optimists. Furthermore, since
psychological control proved to be related to vaccine intention, we predicted that LoC and DfC are good
candidates for mediators of the relationship between optimistic bias and vaccine intention.

In Study 2, we assessed the degree to which high internal LoC and DfC accounts for the relation
between comparative optimists and willingness to vaccinate.

3.1. Method

We pre-registered two hypotheses (https:/ /osf.io/5csr9):

HI1: Realists have a lower sense of personal control over pandemic situations than comparative optimists.
H2: Personal locus of control mediates the relationship between categorical Cinqex (realists/optimists) and
vaccine intention. Realists will have lower vaccine intention and a lower personal locus of control.

3.1.1. Sample size justification, participants

We aimed to recruit a sample that would allow for meaningful statistical inferences concerning ‘realists’.
A meaningful inference was defined as obtaining 80% power to detect an effect size of d=0.2 with an
alpha level of 0.05. We chose an effect size of d =0.2 because in Study 1 the average effect size for the
difference between realists and optimists in vaccine intention was d=0.19. We decided to treat the
effect size identified in the mini meta-analysis as the minimal effect size of interest because our
empirical results were the only known rationale for our prediction. Besides these results, we had no
other reason to expect any effect in this direction. Indeed, theoretical predictions would suggest an
effect in the opposite direction. For that reason, we decided that (i) finding any effect in the same
direction as in the mini meta-analysis would be theoretically interesting, and (ii) since we did not
have enough resources to search for any minimal effect, we planned to search for an effect that was
most plausible, judging by our latest empirical data.

An a priori power analysis for two independent groups and a one-tailed test indicated that we needed
at least 310 participants per group. Based on previous research, we estimate that 33% of the population
consists of realists, so we decided to recruit 1000 participants and then check whether we obtained the
desired 310 realists.

Unfortunately, 1000 participants proved to be insufficient, as the percentage of realists turned out to
be lower. Thus, we decided to recruit an additional 400 participants, obtaining 275 CRs (19.59%), 1013
COs (72.15%) and 116 CPs (8.26%). Although we did not reach the desired number of realists,
resource constraints forced us to end the sampling.

The final sample consisted of 1404 participants across 65 nationalities (652 males, 747 females, 1 non-
disclosed and 4 missing answers, Mage =24.63, min. pg. =18, max. sg. = 65). Detailed information on
sample demographics is available in the electronic supplementary material (https://osf.io/fndjc).
Please note that, since we calibrated the power of our study to be enough to detect meaningful effects
with respect to comparisons with realists, it would not be enough to detect analogical effects when it
comes to pessimists (the least numerous category). For that reason, we did not conduct any analyses
concerning pessimists.

As pre-registered, we excluded the participants who did not match our screening criteria, namely
those who were either vaccinated against COVID-19 or had been officially diagnosed with this disease
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in the past. Besides these two filters, we allowed the panel to source participants from all available
countries, without any quotas on demographic characteristics.

3.1.2. Procedure

Data were collected via an online questionnaire through Prolific from 31 May to 15 June 2021.

After providing informed consent, participants were asked the pre-screening questions regarding the
vaccination and COVID-19 infection, then about their vaccine intention. Next, they answered a block of
questions diagnosing locus of control, desirability for control and comparative bias (in a randomized
order). All questions used a ‘forced response’ option, which made proceeding to the next question
impossible unless the participant provided a response for the current one. The demographic data were
delivered by the Prolific panel.

The study was approved by the local ethics committee. The questionnaire in the .qsf and .pdf file is
available in the electronic supplementary material (https:/ /osf.io/mc23e).

3.1.3. Variables

3.1.3.1. Comparative bias
Comparative bias was assessed via three questions:

Riskyge: How likely is it that you will become infected with coronavirus (SARS-CoV-2/COVID-19)?

Riskpeer: How likely is it that your average friend, or your average neighbour, will become infected with coronavirus
(SARS-CoV-2/COVID-19)?

Riskcoutrymen: How likely is it that your average fellow-countryman will become infected with coronavirus (SARS-
CoV-2/COVID-19)?

All the aforementioned questions were answered on a 1 (absolutely impossible)-11 (quite certain) Likert-
like scale. The answers were provided on a slider scale, with the default position as ‘1".

The magnitude and the direction of comparative bias were calculated, using the following formula:
Crndex = (Riskpeer — Riskyge) + (Riskcoutrymen — Riskype): Cindex Was then recoded into three categories,
Those with Cingex =’0" were categorized as comparative realists (CRs), those with positive Cingex Were
comparative optimists (COs) and those with negative Ci,gex comparative pessimists (CPs).

3.1.3.2. Vaccine intention
The intention to get vaccinated was measured with the item: ‘I will take the vaccine for the coronavirus/
SARS-CoV-2'.

Participants provided their answers on an 11-point scale (1 =absolutely impossible, 11 = quite certain).
The answers were provided on a slider scale, with the default position as ‘1.

Participants were also asked to briefly justify their answer in an open text box.

3.1.3.3. Locus of control

Locus of control was measured with the brief version of Levenson’s ‘locus of control scale’ [31]. The
questionnaire consisted of nine statements which were evaluated by participants on a 7-point rating
scale (1 =strongly disagree, 7 = strongly agree). The scale is divided into three subscales: internal control
(e.g. ‘My life is determined by my own actions’; Cronbach’s a =0.63), ‘chance’ (e.g. ‘To a great extent,
my life is controlled by accidental happenings’; Cronbach’s a=0.60) and ‘powerful others’ (e.g. ‘I feel
like what happens in my life is mostly determined by powerful people’; Cronbach’s a=0.72). The
score for all subscales was computed as a sum of ratings on all items.

3.1.3.4. The desirability of control

We measured desirability of control with the ‘desirability of control scale’ [32] which consists of 20 7-
point statements (1 = the statement does not apply to me at all, 7 =the statement always applies to me). A
sample item is: ‘I prefer a job where I have a lot of control over what I do and when I do it".
(Cronbach’s a=0.79). The score was computed as a sum of ratings on all items.
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Figure 4. Path plot for mediation model with ‘Vaccine intention” as the dependent variable, categorical CIndex (CR versus C0) as a
predictor and Internal Control as the mediator.

3.2. Results

R programming language [38] was used to transform the data and JASP v. 0.14.1 [26] was used for
statistical analysis. All analysis scripts are available at the OSF (https:/ /osf.io/skc5d/).

The distribution of categories regarding the Ci,qex Was: CRs, 19.59% of the sample; COs, 72.15%; and
CPs, 8.26%. This distribution corresponds with the distribution obtained in the mini meta-analysis.

Also, the main effect discovered in the meta-analysis was confirmed as CRs had significantly lower
vaccine intentions than COs: U =126173.50, y, (1288) = —0.09, p = 0.008. Mean vaccine intention for CRs
was M =8.62, s.d.=3.28. For COs it was M =9.38, s.d.=2.56. The visualization of distributions are
available at the OSF (https:/ /osf.io/fndjc).

3.2.1. Confirmatory analyses

To test the first pre-registered hypothesis (i.e. comparative realists have a lower sense of personal control
over the pandemic situation than comparative optimists), we conducted an independent samples
comparison with the LoC ‘internal control’ subscale as a dependent variable and categorical Crygex
(CRs/COs) as a grouping variable. Distribution of Cinqex proved to significantly deviate from the
normal distribution; for that reason, we decided to use non-parametric statistics. Parametric analyses
are available at the OSF and they yield the same conclusions.

A Mann-Whitney test yielded non-significant results =142273.00, ry, (1288)=0.02, p=0.709. An
additional Bayesian analysis provided evidence in favour of the null hypothesis. Using zero-centred
Cauchy’s prior distribution with scale parameter 2 =0.2, we obtained a Bayes Factor in favour of the
null hypothesis, BFy; =2.67, which means that our data were two times more probable under the true
null hypothesis. Conventionally, this result should be interpreted as ‘anecdotal’ evidence in favour of
the null hypothesis [39]. The robustness analysis indicates that in order to obtain conclusive evidence
(BF > 6), the prior scale should be 1 >0.52.

Also, our second hypothesis (i.e. personal locus of control mediates the relationship between
categorical Cpygex (CRs/COs) and vaccine intention; realists will have lower vaccine intention and
lower personal locus of control) was also disconfirmed. The bootstrapped mediation analysis (1000
replication, biased corrected percentile, ML estimator) indicated that while there is a significant total
effect (b=0.77, s.e.=0.19, p<0.001) and a direct effect (h=0.77, s.e.=0.19, p<0.001) of categorical
Cindex ON Vvaccine intention, no significant indirect effect of personal locus of control is present (b <
0.00, s.e.=0.01, p=0.522). See figure 4 for a summary of the mediation model.

Additionally, we decided to test whether the results for our hypotheses would change if we used
slightly different ways of distinguishing between comparative realists and comparative optimists. We
tested three alternative variants. In the first, we used more liberal criteria to identify realists. Instead
of Cingex="0", we defined CRs as Cingex between ‘=1’ and ‘1’ and COs as Cingex>1. In the second
variant, we computed Cipgex using only ‘Riskyge” and ‘Riskpee;” — Cindex = Riskpeer — Riskyge”. In the third
variant, we computed Cingex using only ‘Riskye” and ‘Riskcountrymen” — Cindex = RisKcountrymen — Riskye'-

All three alternative analyses yielded the same conclusions—the hypotheses were not confirmed. The
analyses can be found in the OSF folder (https://osf.io/skc5d/).
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3.2.2. Exploratory analyses

The previous analyses ruled out that internal locus of control explains the relationship between realism
and vaccine intention. Thus, we explored whether any specific dimension of locus of control is related to
vaccine intention or comparative bias.

We found that neither the powerful others nor the desirability for control subscale differs between CRs
and COs. Only for the Chance subscale did the two groups differ significantly. That is, realists had higher
ratings on the chance subscale, U = 128276.00, r, (1288) = —0.08, p = 0.024.

Neither the chance nor the powerful others subscale mediated the relationship between categorical
Cindex and vaccine intentions. Moreover, from all examined control-related variables, only one was
related to vaccine intentions. Vaccine intentions correlated negatively with the powerful others subscale
of locus of control: 11404 =—0.06, p=0.028.

3.2.3. Qualitative analyses

In order to analyse participants’ open answers, structural topic models were used with the stm package
[40] of the software R [38]. The structural topic model assumes that documents are produced from a
mixture of topics. Topics are then generated from a distribution of words. Based on these
assumptions, stm generates topics of correlated words and assigns to each document a proportion of
each topic. The function textProcessor() was used to clean the text. In order to decide the number of
topics to extract, the fit of 30 models (from 1 to 30 topics) was compared. The best solution was
chosen based on the highest held-out likelihood [41]. The output favoured a model with 21 topics.
After that, using the function estimateEffect(), we tested how vaccine compliance and realism affected
the prevalence of each topic. Interestingly, the prevalence of five topics was negatively affected by
vaccine intentions:

(1) Side-effects (B =-0.005, s.d.=0.001, p <0.001). Example: ‘I'm still concerned about the possible side
effects’.

(2) Distrust (B=-0.003, s.d.=0.003, p =0.003). Example: ‘I don’t trust the hurried development of it, it
does not guarantee any immunity and I won't let anyone put an experimental thing inside my body’.

(3) Side-effects due to time-related issues (B=-0.003, s.d.=0.001, p=0.002). Example: ‘I am not
convinced of this vaccine as its testing was short. I want to see if people who are currently
vaccinated will suffer (or not) from the vaccine’.

(4) Time-related worries (B =-0.002, s.d.=0.001, p=0.007). Example: ‘I don’t trust a vaccine that was
developed in such a short period of time'.

(5) Side-effects 2 (B=-0.008, s.d.=0.001, p <0.001). Example: ‘Unsure about the side effects so I am
hoping to wait to see how it is going to be’.

Additional analyses indicated that the first three topics were more prevalent among realists compared
with ‘biased” participants (B1 =0.01, s.d.1=0.005, p=0.05; B2 =0.02, s.d.2 =0.006, p=0.006; B3 =0.016,
s.d.3=0.006, p =0.005).

Moreover, five other topics were positively associated with vaccine intentions:

(1) Trust in science (B =0.003, s.d.=0.001, p <0.001). Example: ‘I believe in science’.

(2) Solution to the pandemic situation (B = 0.005, s.d. =0.001, p < 0.001). Example: ‘In my opinion it is the
only way to control the situation and protect the population’.

(3) General support for vaccination through trust in the country (B=0.003, s.d.=0.001, p <0.001).
Example: ‘Because in my country we have good medicine support’.

(4) Vaccine as a solution for affiliation needs (B =0.003, s.d. = 0.001, p <0.001). Example: ‘I want to take
the vaccine so I can hug my friends and family again without the fear of making them sick’.

(5) Vaccination to protect others (B =0.002, s.d. =0.001, p <0.001). Example: ‘I need to be as protected for
this as possible in order to take care of my loved ones’.

In particular, the first topic was more prevalent for realistic participants (B =0.022, s.d. = 0.007, p = 0.002).

3.3. Discussion

Despite the clear prediction substantiated by theory and previous research, personal locus of control
proved to be unrelated to comparative optimism. While this result comes as a surprise, there are
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hints in the existing literature as to why it might have occurred. In the aforementioned meta-analysis of [ 11 |

relationships between comparative optimism and sense of control [12], the authors identified an
important moderator of the effect—exposure to risk. Among those who were less risk-exposed, the
relationship between control and comparative optimism was significant, but among those who were at
high risk of exposure, the relationship was not present. It might be the case that in the COVID-19
pandemic, we all feel highly threatened, which hampers the relationship between comparative
optimism and sense of control.

Another explanation for this result is that while general, dispositional locus of control or
desirability for control might be unrelated to comparative bias regarding COVID-19 infection, a sense
of control over COVID-19 infection, in particular, might be. Bearing that in mind, our results contrast
research that examined general LoC (e.g. [34]) but not necessarily that which examined specific LoC
(e.g. [12]).

Another unexpected pattern is related to vaccine hesitancy which was almost unrelated to
psychological control. Paradoxically, the single most effective measure that one can take personally in
the face of global and overwhelming threat is not related to the preference for personal control or to
the belief in possessing control. While we write this discussion, papers appear on a daily basis
providing novel evidence about the psychological underpinnings related to vaccine intention. So, to
the best of our current knowledge, mixed results are available, with some reporting that vaccine
acceptance is positively [42] and some negatively related [37] to the external locus of control. There
are also studies reporting a negative link with internal locus of control (e.g. [43]) and others indicating
no link at all or an extremely weak link [44,45]. This makes control a variable that needs further
investigation, possibly identifying key moderators, but ultimately not the best candidate to explain
differences between realist and biased respondents.

Interestingly, the qualitative analyses revealed that risk perception related to vaccination side effects is
a relevant topic associated with a reduced intention to get the COVID-19 vaccine. This suggests that in
order to understand the differences between CRs and COs in terms of vaccine intention, it is fundamental
to analyse how these two groups perceive the threat related to vaccination side effects. Indeed, it is
plausible that CO participants may be optimistic not only about the risk of COVID-19 contraction but
also about the risk of vaccination-related side effects. Finally, the open question analysis suggests that
realists are more critical about the time needed to develop an effective and safe vaccine against
COVID-19.

4. Study 3: relationship between comparative bias and vaccine
intention—the role of perceived threat of COVID-19 illness and COVID-
19 vaccine

Upon concluding that variables related to psychological control are not suitable explanations for the
relationship between realism and vaccine intention, we searched for another possible mechanism.

To date, in most of the studies regarding comparative optimism in the context of the COVID-19
pandemic, researchers have concentrated on comparative optimism as an independent variable—they
were looking for outcomes of it and not for its roots. But to understand the surprising finding that
those who do not display comparative optimism for COVID-19 infection are less willing to get
vaccinated, we decided to test the possible mechanisms of why comparative optimism emerges in the
first place.

If CO is a reaction to a stressful situation (and possibly an adaptive one, or at least not inherently
maladaptive; see [46]), then its strength should depend on the seriousness of the perceived threat.

Analogically, the intention to get vaccinated should also depend on the perceived level of threat from
COVID-19, but with one important addition: the decision to vaccinate and to engage in other COVID-19
preventive measures also comes with possible negative consequences. We hypothesized that the final
decision to get vaccinated must derive not only from the perceived threat from COVID-19 but also
from the perceived threat from negative side effects of vaccination. Such a notion is supported by
Study 2’s qualitative analysis, in which those more opposed to vaccination were likely to mention
fears and doubts regarding a vaccine’s safety, a concern mirrored by realists.

Summing up, both realists and those less willing to vaccinate might share similar views on the
severity of threats from COVID-19 illness and the COVID-19 vaccine: they might perceive illness as
less dangerous and vaccines as more dangerous than optimists and vaccine-enthusiasts.
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4.1. Method

Before the data collection, we pre-registered three hypotheses (see full pre-registration form: https://osf.
io/387pt):

H1: CRs will hold a stronger belief that the development of COVID-19 vaccines was rushed too much
(when compared with comparative optimists).

H2: CRs will have a lower COVID-19/vaccination fear ratio.

H3: Vaccine intention will correlate positively with COVID-19/vaccination fear ratio.

4.1.1. Deviations from the pre-registered protocol

Post-data collection, we decided to change one feature of our pre-registered protocol in response to
feedback from reviewers and readers. In our initial protocol we planned to compute the COVID-19/
vaccination fear ratio, but for the sake of simplicity and consistency with the epidemiological
literature, we decided to compute this variable as a difference instead of a ratio. Therefore, in the final
form, the H3 reads ‘Vaccine intention will correlate positively with the difference between the fear of
COVID-19 and the fear of COVID-19 vaccine (Threatpifference) -

The analyses for the pre-registered variable can be found in the OSF folder and they lead to the same
conclusions as analyses presented in the paper.

4.1.2. Sample size justification, participants, procedure

Sample size justification was almost identical to that in Study 2. We strived to obtain the same power and
the same alpha level to detect the same effect size. The only difference was the expected share of ‘realists’.
Judging by the results from Study 2, we lowered the expected percentage of ‘realists’ to 20%, and to
ensure the desired power we decided to recruit 1500 participants.

The final sample consisted of 1508 participants across 74 nationalities (563 males, 937 females, 3 non-
disclosed, 5 missing data, Mage =25.69, min.5g. = 18, max.sge = 65). For detailed information on sample
demographics see the electronic supplementary material (https://osf.io/dp3n4).

As in Study 2, we excluded participants who were either vaccinated against COVID-19 or had been
officially diagnosed with COVID-19. Moreover, we screened-out participants who took part in Study
2. Analogically to Study 2, Prolific sourced participants from all available countries, without quotas on
demographics.

Data were collected online from 13 to 20 August 2021 from the Prolific panel. All questions used a ‘forced
response’ option, which made proceeding to the next question impossible unless the participant provided a
response for the current one. This study was approved by the local ethics committee. The questionnaire in
the .qsf and .pdf file is publicly available in the electronic supplementary material (https:/ /osf.io/4pd7v).

4.1.3. Variables

4.1.3.1. Comparative bias and vaccine intention

Comparative bias was assessed by the same three questions as in Study 1 and 2, inquiring about the
perceived chance of COVID-19 infections for ‘me’, ‘peer’ and ‘countrymen’. The questions were
answered on a 1 (absolutely impossible)-11 (quite certain) Likert-like scale. The answers were
provided on a slider scale, with the default position as ‘1".

The comparative index was also calculated as previously: Cpgex=(Q2 —Q1)+(Q3-Q1) and as
previously, Cingex Was recoded into three categories: Cingex=0" (CRs, comparative realists), Cingex>0
(COs, comparative optimists) and Cingex <0 (CPs, comparative pessimists).

The intention to get vaccinated was measured with the item: ‘1 will take the vaccine for the
coronavirus/SARS-CoV-2'.

Participants provided their answers on an 11-point scale (1 = absolutely impossible, 11 = quite certain).
The answers were provided on a slider scale, with the default position as ‘1.

4.1.3.2. Belief in rushed vaccine development
This variable was measured by a single item: How much do you agree with the statement: "The development of
COVID-19 vaccines was rushed too much’?

Participants were asked to provide answers on an 11-point scale (1 = fotally disagree, 11 = totally agree).
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4.1.3.3. (OVID-19 Disease and vaccine threat difference
In respect to COVID-19 disease threat estimates, the participants were first asked an open-ended
question: Please note down the first negative outcome of the COVID-19 infection that comes to your mind.

In the next step, they were asked about the severity of this negative outcome:

Q1: How serious is this effect of the COVID-19 infection?

The answers were provided on an 11-point scale (1 = not serious at all, 11 = most serious possible).
Afterwards, they were asked about the perceived probability of this negative outcome:

Q2: What are the chances of suffering from the listed effects of the COVID-19 infection?

The answers were provided on an 11-point scale (1 = almost impossible, 11 = almost certain).

By multiplying the severity by probability, we computed a ‘negative expected value’ of COVID-19
disease: Threatp;sease = Q1 x Q2.

Regarding COVID-19 vaccination, we asked an analogical sequence of questions:

Vaccine open-ended threat: Please note down the first negative outcome of the COVID-19 vaccination that
comes to your mind.

Q3: How serious is this side-effect of the COVID-19 vaccination?
Q4: What are the chances of suffering from this side-effect of the COVID-19 vaccination?

By multiplying the severity by probability, we computed a ‘negative expected value’ of COVID-19
vaccination: Threaty,ccine = Q3 x Q4.
We computed a difference between threat from the disease and threat from vaccination:

ThreatDifference = ThreatDisease - ThreatVaccine. .

4.2. Results

R programming language [38] was used to transform the data and JASP v. 0.14.1 [26] was used for the
statistical analysis.

The distribution of categories of the Cingex Was: “CRs’, 20.09% of the sample; ‘COs’, 70.16%; and ‘CPs’,
9.75%.

Again, the main effect was confirmed: comparative realists had significantly lower vaccine intention
than comparative optimists: U =198551.00, ry, (1361) =0.24, p <0.001.

Mean vaccine intention for CRs was M =5.26, s.d.=3.61. For COs it was M =6.78, s.d.=3.59. The
visualization of distributions are available at the OSF (https://osf.io/dp3n4).

4.2.1. Confirmatory analyses

Since Cingex and vaccine intention proved to have distributions significantly different from normal, we
decided to test non-parametric statistics. Parametric analyses can be found in the OSF repository and
they yield the same conclusions. To test H1 (realists will hold a stronger belief that the development
of COVID-19 vaccines was rushed too much), we conducted an independent samples comparison
with belief in rushed vaccine development’ as a dependent variable and categorical Cp,qex (CRs/COs)
as a grouping variable. Our hypothesis was confirmed—the Mann-Whitney test yielded significant
results (U = 130034.00, r,(1361) = —0.19, p <0.001).

H2 (realists will have a lower Threatpiference) Was also confirmed. An independent samples
comparison with Threatpigerence as the dependent variable and categorical Cpygex (CRs/COs) as a
grouping variable indicated significant differences in the predicted direction (U=190418.50, ry,
(1361) =0.19, p <0.001).

To test H3 (vaccine intention will correlate positively with Threatpigterence) We used Spearman’s rank
correlation, because the vaccine intention variable deviates from the assumption of normal distribution
(figure 5).

The hypothesis was confirmed—Threatpterence proved to be moderately correlated with vaccine
intention (rs150 = 0.49, p <0.001) (figure 5).

Analogous to Study 2, we tested the hypotheses using three alternative operationalizations of CRs
and COs: (i) CRs defined as Cipgex between ‘1" and ‘1" and COs as Cingex > 1; (ii) Cingex computed as
Riskpeer — Riskyte, and (iii) Cingex computed as Riskcountrymen — Riskyye.

All three alternative analyses yielded the same conclusions—H1 and H2 were confirmed. The
analyses can be found in the OSF folder (https://osf.io/skc5d/).
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Figure 5. Correlation between Threatpigerence and vaccine intention along with the distribution plots of the two variables. Scatterplot
points have been jittered, ribbons around regression line represents 96% Cl.

4.2.2. Exploratory analyses

Our predictions were all confirmed. Lower COVID-19 disease-vaccination Threatpigference 15 associated
with both ‘realism’ and vaccine intention. Additionally, we identified one concrete and common
concern that is more prevalent among comparative realists than comparative optimists, namely the
concern about vaccine development being rushed too much.

In the next step, we decided to explore mediation models. The first model tested categorical Cingex
(‘CRs" coded as 0 versus ‘COs” coded as 1) as a predictor, vaccine intention as a dependent variable
and Threatpigference @s @ mediator (figure 6). The mediation analysis (Delta method standard errors,
ML estimator, standardized coefficients) indicated that there was a significant total effect (B=-0.41,
s.e.=0.06, p<0.001) and direct effect (B=-0.26, s.e.=0.06, p<0.001) of categorical Ci,gex ON vaccine
intention. We detected a significant indirect effect of Threatpiference: B=—0.15, s.e.=0.03, p <0.001.
Total effect of Cinqex ON vaccine intention was positive, which means that comparative optimism (as
opposed to realism) predicts higher vaccine intention. The model accounted for 23% of variance in
vaccine intention, and the mediator Threatpigerence accounted for 37% of the total effect.

The second mediation model assumed that the categorical Ci,qex is an outcome variable. It was meant
to represent the theoretical model in which engagement in various COVID-19 preventive strategies may
lead an individual to be comparatively optimistic and engagement in preventive strategies is rooted in
threat estimations.

Specifically, we tested and confirmed that the model that assumes Threatpjgference influences vaccine
intention, which then influences the Ci,gex (CRs versus COs), is also empirically supported: the indirect
effect of Threatpifference ON categorical Cingex, mediated by the vaccine intention (B=0.09, s.e.=0.02, p <
0.001) was significant. The direct effect was also significant: B=0.11, s.e. =0.04, p=0.01 and the total
effect of Threatpifrerence ON Crndex Was B=0.19, s.e. =0.04, p <0.001.

The model accounted for 6% of the variance of categorical Ciygex and vaccine intention accounted for
45% of the total effect.

As the last exploratory analyses, we wanted to test whether Threatpiference €Xplains the variance of
vaccine intention beyond the fear of the vaccines (Threatyaccine)-

To test this, we conducted a linear regression analysis, which included Threaty,ccine as a part of the
‘null model” and then inspected the significance of R? change with the model including additional
Threatpiference- We ran separate analyses for comparative optimists and comparative realists.

In the case of COs, the model consisting of just Threaty,ccine accounted for 19% of the variance of
vaccine intention. The model with additional Threatpjfference accounted for 23% of the variance and the

R? change was statistically significant: Réhange = 0.04, Fchange (1, 1055) =60.87, p <0.001.
In the case of CRs, Threaty,ccine accounted for 16% of the variance, while adding Threatpiference
yielded 26% of explained variance. R? change was significant, RZChange = 0.10, Fcpange (1, 300) =40.76,

p<0.001. An analogical analysis comparing models with Threatpisease instead of Threaty,ccine can be
found in the OSF folder.

§L1072 ‘0L s uadp 205y sosyjeumol/biobunsiqndfanosiedor [



Downloaded from https://royal societypublishing.org/ on 02 April 2023

threat difference
(disease — vaccine)

—0.34* 0.45*

comparative realists 1 (
versus »  vaccine intention
comparative optimists J L

-0.26* (-0.41%)

Figure 6. Path plot for mediation model with ‘vaccine intention” as the dependent variable, categorical Cy,gex (CRS versus (0s) as a
predictor and Threatpigrerence @S @ Mediator.

4.3. Discussion

The study provided evidence that realists and vaccine-hesitant people had at least two shared traits: they
hold stronger beliefs about vaccines being developed too quickly and they assign different weights to
threats from the COVID-19 disease and vaccine: vaccine-hesitant and comparative realists are less
afraid of the disease and more afraid of the vaccine.

One plausible theoretical explanation for these commonalities comes from protection motivation
theory (PMT [47]). In the PMT model, changes in attitudes and behaviours are driven by the fear of
negative consequences of current behaviour. In this model, attitude or behaviour change is caused by
individuals” perception of three domains:

(1) severity of negative consequences of maintaining the current state,
(2) probability of negative consequences of maintaining the current state, and
(3) efficacy of the considered alternative.

When it comes to vaccination, one additional factor seems to be at play—fear of the negative outcomes of
the vaccine itself, and this is where the recent expansion of the PMT is needed [48]. In the PMT expansion,
a fourth and fifth dimension are considered:

(4) severity of negative consequences of the alternative behaviour, and
(5) probability of negative consequences of the alternative behaviour.

In this framework, when an individual considers any preventive, anti-COVID-19 measure (be it
vaccination or mask wearing), their final decision would be positive if: (i) they are convinced that the
negative outcomes of changing nothing and living as “usual’ will be dreadful, (ii) they are quite sure
that they will face these consequences, (iii) they believe preventive measures can actually work, and
(iv) they believe that the preventive measures bear no significant risk to themselves.

Extended PMT theory can also explain why vaccine intention mediates the relationship between
Threatpigference and comparative bias. In that framework, people become comparative optimists due to
the measures they take, and they take these measures because they believe that they can outweigh the
potential harm from COVID-19. Comparative realists, on the other hand, are aware of their
disengagement, and this disengagement might be born out of the equilibrium of threats they perceive
from the disease and the cure.

5. General discussion

Comparative optimism is a robust phenomenon. The bias proved to be present inter-contextually [46],
and since the first theoretical works in the 1980s, it is still considered a replicable and practically
significant effect. Furthermore, the bias has been successfully discovered by multiple research teams in
many settings during the COVID-19 pandemic [49-51]. But do social psychologists have a firm
understanding of why this bias occurs and its consequences?
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As with many other collective irrationalities, we can too often be taken in by the ‘rational = desirable’
narrative. In such a narrative we implicitly or explicitly assume that the most desirable state would be
‘unbiased’, and, if the examined population fails to adhere to this pattern, we conclude that the
cognitive processes we examine are somewhat ‘flawed’. In the presented studies, we concluded that
those who are ‘unbiased” more often abstain from taking one of the most (if not the most) effective,
evidence based and affordable actions that could protect them from deadly threat. A seemingly
‘rational’ mental approach to the issue of COVID-19 contraction is related to a more irrational
response to that threat—namely not getting vaccinated.

In the mini meta-analysis and two pre-registered studies, we discovered that those who express either
comparative pessimism or optimism have a higher intention to get vaccinated for COVID-19 than those
who are unbiased. The relationship of comparative pessimism to pro-health behaviour seems more
intuitive, and the positive relationship of comparative optimism comes as a surprise, but our
discovery is not isolated in that regard [52].

In Study 2, we found no evidence of a relationship between psychological control and comparative
optimism with vaccine intention.

In Study 3 we found a common denominator of people who are realists and who have a lower
vaccine intention. It turned out that both phenomena are related to lower COVID-19 Threatpiference
(Threatpisease — Threaty,ecine): Furthermore, in line with the extended protection motivation theory
(PMT [47,48]), the trade-off between risks of the disease and risks of the vaccine proved to predict
being unbiased, and this relationship is partly mediated by vaccine intention.

Our studies present evidence that counters the ‘rational = desirable’ narrative, but that could lead into
another trap: assuming that it is irrationalities and biases that help us cope more effectively. We think that
such a narrative can be an equally false over-simplification and our studies offer more compelling
explanations.

Collective irrationalities, such as comparative optimism may neither enhance nor hamper our coping
abilities. They may, in turn, be a by-product of ongoing coping processes, possibly leading to greater
protection (in the case of our studies, vaccination against COVID-19). From the perspective of our
studies, it is clear that we might wrongfully ascribe a causal role to these biases.

While one might think that comparative optimism may cause reckless behaviour, such as refusal to
vaccinate, Study 3 suggests another plausible alternative mechanism: Threatp;gference Mmight be the reason
for stronger or weaker vaccine intention (along with many other factors; see [43,53]) and comparative
optimism might be a result of knowing one’s own efforts, such as vaccination. In fact, a recent
experimental study [52] provides evidence that being more aware of one’s own self-protective effort
enhances comparative optimism.

It is also noteworthy that comparative biases may arise in part from a lack of information about the
comparative target, and that providing people with information about the comparative target diminishes
the bias [54]. Accordingly, the comparative optimists in our study may have lacked information about the
preventive behaviour of others.

The case of the relationship between comparative optimism and constructive pro-health behaviour is
complex. On the one hand, we have evidence for both the benefits and drawbacks of CO [55]. On the
other hand, CO may be the result rather than the cause of pro-health behaviour. Clearly there are
many contextual factors involved and we should discard the overly simplistic view of an inherently
beneficial or inherently harmful nature of comparative optimism (which also might be the case for
many other collective irrationalities).

Our paper presents a pre-registered and high-powered line of research, which addresses differences
between comparative optimists and the ‘unbiased’—a category of individuals that has most often been
either left undiscussed or barely mentioned in previous studies regarding CO. Examining the bias
from the perspective of the unbiased and using a mixed method approach that combined theory-
driven hypotheses with a bottom-up strategy, thus giving a voice to participants, offered the
opportunity to enrich theoretical knowledge on comparative bias and led to the surprising discovery
that being unbiased can be related to a less pro-health attitude.

5.1. Limitations and future directions

The main limitation of our study is the lack of behavioural measures. This was a result of an early stage of
our research project, which took place before COVID-19 vaccines were available. For that reason, we
gathered data only about vaccine intention. In follow-up studies the vaccines were available but we
decided to examine the intention of the yet unvaccinated to ensure the direct comparability of follow-
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up studies with the studies from a mini meta-analysis. This limitation leads to another one—at the time of

Study 2 and especially Study 3, the number of unvaccinated was shrinking and we can expect that they
might differ from the general population in many ways (for example, from study to study, we observed
the diminishing share of ‘realists’). This constitutes a limit for the generalization of our conclusions.

The future direction of research regarding the differences between unbiased and comparative
optimists should concentrate on actual behaviours rather than intentions or declarations. Moreover,
future studies should enhance the scope of generalization by investigating more representative samples.

Another limitation is the possibility of an alternative explanation of our results. We interpret the
results of Study 3 in the light of the extended PMT theory, assuming that the relationship between
predicted outcomes of falling ill and getting vaccinated leads to engagement or disengagement with
vaccination, which it turn results in them feeling superior (comparatively optimistic) or similar
(comparatively realistic) to others.

But an alternative is probable. Following Gigerenzer’s theory of ‘fast and frugal heuristics” [56],
people can often make more ecologically valid decisions when they follow heuristics, without
engaging in deep, analytical processes.

Perhaps people who chose the ecologically rational option to take the vaccine did so because they
followed their intuition/shortcuts when making the decision. By doing so, they estimated the trade-offs
between the disease and vaccine in line with the mainstream message (media, experts and authorities). If
these individuals followed intuition in this respect, they may also be more prone to the default bias,
namely optimistic bias. On the other hand, people who engage in processing the information more
reflectively might end up being more sceptical towards vaccination and also less prone to the optimistic bias.

These alternative explanations could be empirically tested—if pro-vaccine attitudes could be ascribed
to using more ‘fast and frugal heuristics’, people more sceptical of the vaccines should be able to recall
more information about vaccines (regardless of their epistemic status) and provide more elaborate
explanations for their stance.

As a general direction for future research on comparative biases, we advocate for considering a
categorical approach to measuring biases—individuals who do not exhibit a bias should be treated as
a separate category, especially when empirical results would indicate a substantial inflation of scores
signalling a lack of bias (a similar inflation has been identified in the case of dehumanization—see
[57], p. 12). Alternatively, if one decides to treat comparative bias as a continuous scale, a nonlinear
relationship should be investigated. If comparative biases can have two directions, it is reasonable to
expect that different directions might have different correlations.
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Vaccine Skeptics and Vaccine Enthusiasts: What is the Intergroup Wall Made of?
Introduction
On June 21, 2022, news of the first case of Polio in the US in nearly a decade hit the media
(Archie, 2022). A single case may not signal a trend, but it has symbolic significance — another
effort to eradicate an infectious disease seems to be coming to naught. America, which was
declared polio-free in 1994, is no longer so. Similarly, the measles eradication program has
been facing serious problems for some time. Cases of the disease have been rising rapidly
worldwide since 2016 (Reported Cases of Measles, 2022) and in the first two months of 2022
the number of cases was 79% higher compared to the same period in 2021. (Measles
Outbreaks, Affecting Children, n.d.).

The failure of efforts to eliminate vaccine-preventable diseases is commonly attributed
to vaccine hesitancy: a personal attitude that leads people to postpone or neglect vaccinations
for themselves or their children, even when vaccinations are available and inexpensive/free.
(MacDonald, 2015). Vaccine hesitancy became a particularly vivid issue during the COVID-19
pandemic.

At the time, we witnessed an unprecedented event in human history: A vaccine for a
deadly and highly contagious disease was developed and marketed less than a year after the
official announcement of the pandemic.

This unique achievement of science and international cooperation has given us a
prospect of stopping the spread of a contagious disease that has claimed 6.4 million lives (by
23.07.2022—COVID Live — Coronavirus Statistics—Worldometer, n.d.) and shaken the world

economy. However, this hope has not fully materialized. Even in high-income countries where
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vaccines are available to all, less than 70% of eligible citizens are fully vaccinated. In low-income
countries, the percentage fully vaccinated is less than 16% (Mathieu et al., 2021).

With this context in mind, convincing vaccine-hesitant individuals appears to be one of
the most critical tasks for our societies. Even before the COVID-19 pandemic, WHO has
identified vaccine hesitance as one of the top-ten global health threats (Ten Health Issues WHO
Will Tackle This Year, n.d.).

Unfortunately, the task is as important as it is difficult. Part of the problem is the
multifaceted nature of vaccination hesitancy—the reasons for not vaccinating can be very
complex and vary from country to country and culture to culture.

The goal of the study is to investigate one possible reason why the effective
communication and persuasion of the vaccine-hesitant might be hindered. The factor in
guestion is the mutual negative attitudes between the vaccine-skeptic and vaccine-enthusiast
social groups. In our study, we intend to test whether vaccine-skeptics and vaccine-enthusiasts
dehumanize each other, and if so, to what extent this phenomenon is global.

Vaccine Hesitancy and Group Identity

We may be inclined to assume that people reluctant to vaccinate either lack credible
information or cannot correctly assess the objective state of scientific knowledge and make a
logically consequential decision. While this interpretation may be prevalent and seems to be an
implicit assumption in many online and offline debates, science communicators frequently
criticize it.

Wynne (1991) was one of the first to speak out against this. He called this explanation

the "cognitive deficit model" and proposed that instead, we should understand the rejection of
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scientific knowledge through the lens of the social context, most importantly the context of
social identity (Wynne, 1992). What people reject, is not necessarily the content of scientific
knowledge itself or the method through which it was obtained. Instead, according to Wynne
(1992), people reject the messengers of that knowledge, as they perceive them as outsiders
whose interests do not coincide with those of their in-group.

Wynne's thought was repeated, elaborated and brought into the specific context of
vaccine hesitancy by Hornsey and Fielding (2017). In this work, the authors postulate the search
for many motivational roots of rejecting scientific knowledge. One such reason is the
motivation to maintain and act on one's social identity. Another source, closely related to social
identity, is ideology/value system.

In this vein, the authors argue that the rejection of the HPV vaccine is partly rooted in an
aversion to more progressive social norms. Since the HPV vaccine is mainly recommended for
adolescent women (preferably before they become sexually active), the decision to vaccinate
rests on the shoulders of parents. They must face the realistic prospect that their daughters will
soon become sexually active, presumably with multiple partners. Since this could threaten the
parents' preferred values and traditional social order, they become reluctant to vaccinate.

A number of recent empirical studies support the claim that aversion to vaccination is
closely linked to broader beliefs and value system that can easily translate into group identity
and group affiliation. Much evidence suggests that aversion to vaccination is linked to
conservatism and a conspiratorial worldview (Freeman et al., 2020; Hornsey et al., 2020;
Stroope et al., 2021). Moreover, analyses of vaccine-related online activity reveal that Russian

state-driven disinformation about vaccines specifically exploits existing intergroup (e.g.,
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interracial) tensions. These disinformation activities often aim to radicalize both sides of the
conflict (Broniatowski et al., 2018, 2020; Walter et al., 2020).

The question of pro- and anti-vaccine group identity has also been addressed more
directly. Maciuszek and colleagues (Maciuszek et al., 2021) studied a targeted sample of
individuals who hold pro- or anti-vaccine attitudes and are involved in discussions about
vaccines. Representatives of both attitudes manifested a sense of group identity based on their
positions on vaccines. Interestingly, pro-vaccine respondents had a stronger group identity and
it manifested itself in all measured domains (Importance, Commitment, Superiority and
Deference).

Intergroup Attitudes and Mutual Dehumanization Between Vaccine Sceptics and Vaccine
Enthusiasts

Despite many theoretical and empirical suggestions that attitudes toward vaccines may
shape (or at least be part of) group identities, there is little research that directly examines how
pro- and anti-vaccine people view each other. This issue may be crucial for understanding and
mitigating communication barriers between groups.

In the domain of intergroup relations, social psychologists often emphasize the
prevalence and importance of various forms of so-called dehumanization (see: Haslam, 2015
for a synthetic overview). Dehumanization occurs when a member of one group (typically in-
group) denies the existence of some or all of the prototypical human characteristics of another
group (typically out-group).

The occurrence of dehumanization or meta-dehumanization (the feeling of being

dehumanized) predicts many negative consequences in intergroup relations (see: Kteily &
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Landry, 2022 for a recent review).

From available knowledge, it appears that pro- and anti-vaccine individuals can form
groups that are prone to polarization and mutual hostility. Mgnsted and Lehmann (2022) found
that the pattern of online interactions regarding vaccines reveals an "epistemic echo chamber"
effect for both pro- and anti-vaccine individuals. These two groups form an internally consistent
information environment, supporting their attitudes and rarely interacting with content
expressing opposing views.

There are evidence suggesting that vaccine averse individuals may be animalistically
dehumanized by vaccine supporters. Animalistic dehumanization (or denial of human
uniqueness) is part of the dual dehumanization model proposed by Haslam (2006). It occurs
when someone is denied traits that distinguish humans from animals. These traits are related
to self-control, high cognitive functions or cultural sophistication.

Rozbroj and colleagues (2022) found that similar qualities are denied to vaccine-skeptics
—they tend to be perceived as intellectually inferior, overly emotional and disruptive by
vaccine-enthusiasts. In addition, Maciuszek and colleagues (2021) found that pro-vaccine
people tend to view anti-vaccine people as lacking in scientific knowledge.

Analogically, pro-vaccine people may experience mechanistic dehumanization from anti-
vaccine people. Mechanistic dehumanization (or denial of human nature) is the second part of
Haslam's dual model of dehumanization. It involves denying someone the traits associated with
human nature that separate humans from inanimate entities such as robots. These traits refer
to virtues such as warmth, empathy or individuality/agency.

Rozbroj and Collegues (Rozbroj et al., 2022) found that people who actively refuse
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vaccination perceive themselves as rich in virtues that closely resemble the human nature
constellation from the dual dehumanization model. They see themselves as courageous, caring
(for example, for their children) and independent. Moreover, an analysis of vaccine skeptic’s
narratives in online media, revealed that anti-vaccine attitudes are promoted with motives of
freedom, individual agency and care (Jamison et al., 2020; Lander & Ragusa, 2021).

Since anti-vaccine individuals see themselves as a minority possessing human nature
traits and are additionally surrounded by narratives that support their view, a logical
consequence could be the negation of human nature traits in the opposing group—vaccine
enthusiasts.

Another type of dehumanization, which can involve the relationship between vaccine
skeptics and vaccine enthusiasts, is blatant dehumanization (Kteily et al., 2015). This concept of
dehumanization is one of the most comprehensive. It does not specify what human-related
properties are being denied. Instead, it invokes the simple notion of being/not being a fully
evolved/developed human being.

This type of dehumanization has been shown to be loosely correlated with more subtle
forms (such as dual-model dehumanization) and closely linked to general prejudice and hostility
toward the dehumanized external group (Kteily & Landry, 2022).

Since blatant dehumanization is a good indicator of general hostility, we predict that
vaccine enthusiasts may tend to blatantly dehumanize vaccine skeptics. What's more, the
vaccine-skeptics will feel blatantly dehumanized by the opposing group (meta-dehumanization).

Rozbroj and Collegues (2019) found that pro-vaccine people maintain highly hostile

attitudes toward vaccine skeptics. Here are some excerpts from the opinions about vaccine
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refusers: “A bunch of misinformed, dangerous twits”, “Deluded paranoid narcissists!”, “A selfish
group of deliberately ignorant people” (Rozbroj et al., 2019, p. 5988).

Such opinions are reflected in the accounts of parents who refuse vaccinations. A
qualitative study by Wiley and colleagues (2021) found that parents who refuse vaccinations
experience labeling, social exclusion and loss of status. In their perspective, these adversities
are a consequence of their virtues and best intentions, and as such are unfair and cruel. Such a
perspective can provide good ground for a sense of being dehumanized. This feeling may be
stronger in people who frequently come into contact with vaccination enthusiasts.

The Goal of the Study

The goal of the study is to empirically verify the predictions concerning mutual
dehumanization between vaccine enthusiasts and vaccine skeptics.Whe theoretical basis for
them was presented in previous chapters. The hypotheses are:

H1. Vaccine enthusiasts will animalistically dehumanize vaccine skeptics,

H2. Vaccine skeptics will mechanistically dehumanize vaccine enthusiasts,

H3. Vaccine enthusiasts will blatantly dehumanize vaccine skeptics,

H4a. Vaccine skeptics will experience meta dehumanization (They will believe, they are
blatantly dehumanized by pro-vaccine people.)

H4b. In the relationship predicted in hypothesis H4a, the intensity of an online-
interactions with vaccine enthusiasts will be a significant covariate—The effect of meta-
dehumanization will be stronger in the case of the respondents who have more interaction with
pro-vaccine people.

We tested these hypotheses on three separate populations - South African, Polish and
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American — to establish to what degree postulated effects can be universal vs. local. It is a
crucial point of our investigation since most of the empirical works on which we base our
predictions, were conducted in North America or Australia. This may pose a serious problem for
generalizability, since the political and social discourse around vaccines can be highly-specific in
different countries - see the reviews of such local contexts in South Africa (Bam, 2021) and
Poland (Zuk et al., 2019).
Method

We conducted an online, correlational study, using targeted sampling. The study was be
pre-registered. Data, methods and reproducible analyses are publicly available through the OSF

platform (https://osf.io/67h3w/?view only=9146ef931c1c48cfab4fd2fc7c5e3f06).

We conducted both confirmatory and exploratory analyses, with key areas of
exploration assumed beforehand.

Deviations from Pre-registered Protocol

During the data collection process, we were forced to deviate from the pre-registered
protocol in two minor ways:

1. We planned to recruit all respondents from a single, multinational online panel -
Prolific. This turned out to be impossible because there were not enough Polish participants
with negative attitudes towards COVID-19 vaccines available on this panel. To alleviate this
problem, we decided to obtain additional Polish participants with negative attitudes through
the Polish research panel.

2. Due to resource constraints, the Prolific sample size was slightly smaller than our

original target. Out of the planned 400 participants per country, we were able to recruit 383
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participants from South Africa and 397 participants from the United States. In contrast, we
were able to recruit more Polish participants than originally planned (482). This was due to the
additional sourcing from the second panel. We decided to retain this excess data in order to
maximize the cost-effectiveness of the research.

Participants and Data Gathering

We sourced our participants through the Prolific platform, using pre-screen criteria and
gender-balancing to obtain the sample of the desired characteristics. We chose Prolific because
of its high diversity of participants and advanced tools for customizing the sample
characteristics. Additionally, we sourced the participants from local, Polish research panel,
using the same pre-screen criteria and gender-balancing.

The first desired characteristics were nationalities and locations. We collected samples
from three locations and nationalities:

- Participants located in South Africa and of South-African nationality,

- Participants located in Poland and of Polish nationality,

- Participants were located in the USA and of American nationality.

Besides the cultural differences, these three clusters of participants form a pool that is
diverse geographically (three continents), socially (a post-colonial society, a post-communist
society and a Western democratic society) and economically (respectively 103, 41 and 7 places
in the world ranking of GPD per capita at purchasing power parity ((World Economic Outlook
(October 2022), n.d.) )).

The second characteristic of our sample which we chose to control was the attitude

towards vaccinations. We sources participants that stated a firm opinion on the Prolific panel
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pre-screen question: Please describe your attitudes towards the COVID-19 (Coronavirus)
vaccines. For each national/regional cluster, we plan to recruit participants who responded
either “Against (I feel negatively about the vaccines)” or “For (I feel positively about the
vaccines)” in a 50%/50% proportion.

Thirdly, all three regional/national clusters were balanced on the sex criteria with a
50%/50% men and woman proportion (the only available balancing option on the platform).
Sample Size Justification

Planning our sample size, we chose a test for the hypothesis H2: Vaccine-enthusiasts will
blatantly dehumanize vaccine-skeptics as a point of reference. To define a minimal effect size of
interest, we examined a recent, publicly available data set containing a measure of blatant
dehumanization (lzydorczak et al., 2022). In this data set, a Polish sample of participants
responded to a blatant dehumanization item concerning their national in-group and various
out-groups.

Following the authors' advice to consider the dichotomic cut-off point (“full humanity”,
“non-full humanity”) as the most essential score, we compared the proportion of “full
humanity”/” non-full-humanity” scores for the ingroup and the “Russians” outgroup. Russians
were chosen, because out of all outgroups who were negatively perceived in the
aforementioned study, they were dehumanized to the least degree.

To detect the effect size, we conducted a mixed-model logistic regression for the
binomial distribution with dichotomized blatant dehumanization (full humanity/non-full
humanity) as an outcome, group of reference (Poles vs. Russians) as a fixed factor and

participant ID as a random factor for intercepts. The probability of Poles being blatantly

105



dehumanized was .56, and the probability of Russians being blatantly dehumanized was .79 (OR
=2.9,95% Cl [2.24, 3.76], p < .001).

Using G*power, ver. 3.1.9.4, we concluded that to detect such effect size with the
power 1-8 = .95 and a = .05 we need a sample of 184 participants (a-priori analysis for z-test,
logistic regression, one-tail, OR = 2.9, Pr(HO) = .56).

Considering this calculation, we need at least 184 vaccine-enthusiast participants for
each three national/regional clusters. Analogically, we need the same number of vaccine-
skeptical participants.

Taking possible data exclusions into account, we aim to recruit a 220 x 2 (vaccine-
skeptical/vaccine-enthusiastic) x 3 (South-Africa, Poland, USA) = 1320 participants.

Inclusion and Exclusion Criteria

We included participants, who:

1) Met any of the convergent location/nationality criteria:
a. Were located in South Africa and had South African nationality,
b. Were located in Poland and had Polish nationality,
C. Were located in the USA and have an American nationality,
2) Met language-comprehension criteria:
a. The USA and South-Africa-based participants had to be fluent English-language
users
b. Poland-based participants had to be fluent Polish-language users.,
3) Met our pre-screening criteria regarding attitudes towards COVID-19 vaccines:
a. Respond either “Against (I feel negatively about the vaccines)”, or
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b. “For (I feel positively about the vaccines)” to the question: Please describe your
attitudes towards the COVID-19 (Coronavirus) vaccines.

All inclusion criteria were implemented through internal pre-screening offered by
Prolific or through filters within the questionnaire (in the case of participants sourced from the
local Polish panel). While Prolific platform allows researchers to filter respondents invited to
participate based on their responses to an internal demographic questionnaire, Polish local
panel did not offer this option. For than reasons, screeners had to be added manually, using
survey engine.

Additionally, we planned to exclude participants who would met at least one of the
following condition:

1. Fail the bot-detection check (“I am not a robot” re-CAPTCHA test),

2. Indicate a different answer in a pre-screening question: Please describe your
attitudes towards the COVID-19 (Coronavirus) vaccines., which we will incorporate as a
screener-check in our questionnaire,

3. Finish the survey extremely fast (less than one second per item),

4, Fail both of the attention check questions
Measurements and Procedure

We used Qualtrics to design an online survey. The survey consisted of 5 blocks: 1)
Vaccine attitudes block, 2) blatant dehumanization, 3) dual model dehumanization, 4)
human/animal words-based dehumanization, and 5) in-group and intergroup communication
and attitudes. Block 1 was displayed as the first, block 5 as the last one. The order of display for

blocks 2-4 was randomized. In multi-item blocks, the order of items was randomized as well.
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Demographic data were delivered by Prolific and local, Polish research panel. Collected
information were age, sex, fluent languages, ethnicity, country of birth, country of residence,
nationality, native language, student status, and employment status.

In block 3 we included the first attention check question:

How typical do you think the listed trait is for the Pacific Ocean:

It contains water: (Answers 1- not at all typical, 2- rather untypical, 3 - rather typical, 4-
completely typical). Answers 1 and 2 will be considered failed attention check.

In block 5 we included the second attention check question:

When asked about your favorite color please indicate “blue”. This is an attention check.

Name your favorite color: (Answers: blue, red, yellow, green).

Vaccine Attitudes.

In the vaccine attitudes block, participants were asked two questions. The first question
is a direct reiteration of a pre-screening question. If the participant provided an answer which is
inconsistent with the pre-screened data, they automatically were filtered out of the sample.

1) Please describe your attitudes towards the COVID-19 (Coronavirus) vaccines.
With four possible answers: Against (I feel negatively about the vaccines), For (I feel positively
about the vaccines), Neutral (I don't have strong opinions either way) and Prefer not to say.

The second question was analogical to the first one, but instead of asking about the
COVID-19 vaccine, the question concerned attitudes about vaccines in general:

2) Please describe your attitudes towards vaccines in general. With four possible
answers: Against (I feel negatively about the vaccines), For (I feel positively about the vaccines),

Neutral (I don't have strong opinions either way) and Prefer not to say.
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Blatant Dehumanization.

Blatant dehumanization was measured by the tool developed by Kteily et al. (2015).
Participants read instructions (in Polish or English):

“Some people think that people can vary in how human-like they seem. According to
this view, some people seem highly evolved, whereas others seem no different than lower
animals. Using the sliders below, indicate how evolved you consider the group of people to be.”

The questions was asked regarding two groups of people: “people who feel positive
about vaccines and are eager to get vaccinated” and “people who feel negative about vaccines
and are uneager to get vaccinated”.

Participants rated their answers on a slider scale ranging from ‘0’ to ‘200’ (full
humanity). The slider did not contain any numerical labels, the slider dot became visible upon a
click on a slider scale, and the currently indicated numerical value was displayed under the
slider dot. Above the slider scale, an illustration of 5 silhouettes which symbolize the evolution
of the human species from quadrupedal animal to anatomically modern human was placed.

See the illustration below as an example.
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Meta-dehumanization was assessed by the additional question: How do you imagine a
typical [person with attitude opposite to the participant] would evaluate someone who is
[attitude convergent with participants’] on this scale?

Dual-model Dehumanization.

Dual model dehumanization was assessed through Polish and English sets of 20 traits of
which 10 pertained to the aspect of human uniqueness (traits which separate humans from
animals) and 10 to the aspect of human nature (traits that separate humans from robots) - See
Haslam (2011) for a detailed review of the theoretical concept behind the method. Two subsets
contained an equal number (5 vs 5) of socially desirable and undesirable traits.

Both sets had been recently validated in the unpublished research in which the
corresponding author was collaborating. In the validating study, the human uniqueness scale
proved to be highly reliable in both Polish (Cronbach’s a = 0.89) and English sets (Cronbach’s a
=0.84). The same can be said about the human nature scale (Cronbach’s a = 0.90 for Polish set,
Cronbach’s a = 0.81 for English set)

See supplementary materials for complete lists in both languages.

Respondents were asked three questions with respect to the listed traits:

1) How typical do you think each listed trait would be for the people who feel
positive about vaccines and are eager to get vaccinated?

2) How typical do you think each listed trait would be for the people who feel
negative about vaccines and are uneager to get vaccinated?

3) How do you imagine an average [person with an attitude opposite to the

participant] would assess the typicality of these traits among those with [attitude convergent
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with participants’]?

Respondents were presented with a slider scale ranging from 0 to 100, labeled as ‘O -
not at all typical’, ‘50 - somewhat typical’ and ‘100 - very much typical’.

By averaging the answers for the traits in the respective sets, we calculated human
uniqueness, human nature, desirable traits and undesirable traits scales.

Direct Dehumanization.

Direct dehumanization (Animal/human-related words) is a method of measuring
dehumanization originally developed by Viki and colleagues (2006). In this method, participants
are asked to indicate the extent to which they think certain words can be used to describe a
given group or individual. The set of words contains two subsets—the words considered to be
appropriate for describing animals and unfitting for humans and the words considered to be
appropriate for describing humans and unfitting for animals. Respondents were presented with
a set of 8 words, four of which were animal-related and four human-related.

The human/animal word list we used was recently validated in the unpublished study in
which the corresponding author was collaborating. The human-words list had high internal
consistency in both English (Cronbach’s o = 0.83) and Polish (Cronbach’s a = 0.88) versions. The
animal-related word list had a moderate internal consistency in the English set (Cronbach’s a =
0.73) and very high in the Polish set (Cronbach’s a = 0.90)

Full sets for Polish and English languages can be found in Supplementary materials.

Participants were asked three questions about the word list:

1) Please indicate the extent to which you think each of the following words can be

used to describe people who feel positive about vaccines and are eager to get vaccinated.
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2) Please indicate the extent to which you think each of the following words can be
used to describe people who feel negative about vaccines and are uneager to get vaccinated.

3) How do you imagine an average [person with an attitude opposite to the
participant] would assess the extent to which the following words can be used to describe
people who [attitude convergent with participants’]?

Participants provided answers on a 0-100 slider scale, where 0 = not at all and 100 =
very much.

In-group and Intergroup Communication and Attitudes.

To assess the extent to which a participant is engaged in debate with people expressing
opposite attitudes towards vaccination, we asked the following questions:

1) Are you engaged in an online discussion with people who [attitude opposite to
the participants] on the subject of vaccinations?

2) Are you engaged in real-life (offline) discussion with people who [attitude
opposite to the participants] on the subject of vaccinations?

To assess the extent to which a participant is engaged in discourse with a group that
shares their beliefs, we asked the following question:

3) Do you participate in online conversations with people who [attitude consistent
with that of participants] about vaccination?

4) Do you participate in real-life (offline) conversations with people who [attitude
consistent with that of participants] about vaccination?

Participants indicated their answers on a 0-100 slider scale, where 0 = never, 50 = from

time to time and 100 = on daily basis.
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As a measure of emotional attitude towards in-group and out-group, participants were
asked to rate their feeling towards vaccine-skeptics and vaccine-enthusiasts in the form of

feeling-thermometer slider scale:

5) ‘How warm (favorable) or cold (unfavorable) do you feel towards the following
groups?:

a. Vaccine enthusiasts,

b. Vaccine skeptics,

Answers were given on a 100-point scale slider-scale, where 0 = very unfovorable , 50 =
neutral and 100 = very favorable.
Data Analysis

We conducted our analysis in Jamovi software, ver. 2.3.18. All confirmatory analyses
were frequentist.

As the first step, we tested whether vaccine skeptics and vaccine-enthusiasts
differentiate their emotional attitudes towards vaccine skeptics and vaccine-enthusiasts. .

Confirmatory Analyses.

In confirmatory analysis, all hypotheses were tested on three sub-samples
simultaneously, including “country” as a random factor/cluster variable in the mixed-model
analysis. Intracluster Correlation Coefficient (ICC) for “country” will be interpreted as a degree
to which the obtained results are universal/country-specific.

To test the first hypothesis H1) Vaccine-enthusiasts will animalistically dehumanize
vaccine-skeptics, we used a mixed-model linear regression (fixed slopes, random intercepts)

with dehumanization index as a dependent variable, group of reference as fixed effect factor,
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and “respondent ID” along with “country” as a random cluster variable.

Following the theoretical and empirical critique by Enock and colleagues (2021), we
acknowledged that dual-model dehumanization might be confounded with a general positive
bias towards in-group to a large extent.

To disentangle this possible confusion, we tested this hypothesis in two ways. The first
way was the classic one: the dependent variable was a combined index of animal
dehumanization. In the second variant, we tested two components/sub-scales of animalistic
dehumanization separately: desirable human uniqueness and undesirable human uniqueness.
This hypothesis was be tested on a group of vaccine-enthusiasts.

To second hypothesis, H2) Vaccine-skeptics will mechanistically dehumanize vaccine-
enthusiasts, was tested in the same way as H1, but instead of vaccine enthusiasts, it was tested
on the vaccine-skeptics group and instead of an animalistic dehumanization, the tested
variables were: combined index of mechanistic dehumanization, desirable human nature and
undesirable human nature.

To test the third hypothesis H3) Vaccine-enthusiasts will blatantly dehumanize vaccine-
skeptics, we conducted a mixed-model logistic regression. We dichotomized the Ascent of
Humans score (100’ score was be coded as “fully human”, scores < 100 were coded as
“partially human”). This dichotomized score was the dependent variable. The reference group
(vaccine-enthusiasts vs vaccine-skeptics) was a fixed factor while respondent ID and “country”
were random factors for intercepts.

Fourth hypothesis H4a) Vaccine-skeptics will experience meta-dehumanization (They will

believe, they are blatantly dehumanized by pro-vaccine people.) was tested analogically to H2) -
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we conducted mixed-model logistic regression with dichotomized Ascent of Humans score as
the dependent variable, a point of reference (self-evaluation of vaccine skeptics vs assumed
evaluation of vaccine skeptics by vaccine enthusiasts) as a fixed factor and responded ID and
“country” as a random factors for intercepts.

To test the H4b) - In the relationship predicted in hypothesis H4a, the intensity of an
online-interactions with vaccine enthusiasts will be a significant covariate - The effect of meta-
dehumanization will be stronger in the case of the respondents who have more interaction with
pro-vaccine people, we conducted the same analysis as for the H4a) with one additional
element: the intensity of the interactions with vaccine enthusiasts was assigned as a covariate.

Exploratory Analyses.

All tested relationships, as well as the distribution of the variables, were visually
analyzed with additional statistical analysis..

Furthermore, In the exploratory section, we tested the occurrence of blatant
dehumanization, dual model dehumanization and meta dehumanization in all remaining out-
group/in-group combinations which were not investigated in the confirmatory section.
Moreover we investigated the occurrence of direct dehumanization (Viki et al., 2006).

Results

Below we present the test of pre-registered hypotheses along with the post-hoc
exploratory analyses. All data, scripts for data-wrangling and visualizations and reproducible
statistical analyses (in .omv format) can be found in the OSF repository

(https://osf.io/67h3w/?view only=9146ef931c1c48cfab4fd2fc7c5e3f06).

For analyses we used Jamovi, ver. 2.3.18.0 (jamovi project, 2022), supported by
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visualization and data processing in R programming language ver. 4.1.3 (R Core Team, 2022)
with tidyverse (Wickham et al., 2019) and ggstatsplot (Patil, 2021) packages.
Participants’ Characteristics - Demographics and Intergroup Relations

The final sample consisted of 1262 participants (630 women, 632 men, Mage = 34.5,
SDage = 13.3, Minage = 18, Maxage = 82). Questions about COVID-19 vaccine attitude and
attention checks were used as automated screeners, so no data exclusion has been made based
on these criteria. All participants who passed the pre-screening criteria passed the bot-
detection test as well. No data were excluded based on the completion time criterium. The

detailed demographic characteristics of the sample are presented in the table below.
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Table 1

Demographic Characteristics of Three National Samples

Nationality Attitude towards | Attitude towards . .
and Sex . ) Ethnicity Employment status
. COVID-19 vaccine| vaccine (general)
residence
Asian —none Full-Time — 53.3%
Negative —21.2%
Black — 0.2% Part-Time — 14.9%
Positive —57.7%
Poland Woman —49.6 % |Negative —59.8% Mixed —0.8% |Not in paid work! — 6.6%

Neutral — 20.7%

(n =482) Men — 50.4% Positive —40.2% Other —0.2% Unemployed? — 15.1%
Undisclosed —
White —98.8% |Other —9%
0.4%
N/A - none N/A-1%
Asian —3.4% Full-Time —49.9%
Negative —20.9%
Black—77.5% |Part-Time — 15.4%
South Positive — 65.8%
Woman —50.4% |Negative —48.8% Mixed —7.3%  |Not in paid work! —1.3%
Africa Neutral — 13.1%
( ) Men — 49.6% Positive — 51.2% Other—2.1%  |Unemployed?-23%
n =383 Undisclosed —
White —9.4% Other - 8.4%
0.3%
N/A-0.3% N/A-2.1%
Asian —4.3% Full-Time —44.1%
Negative — 14.4%
Black — 6.5% Part-Time — 16.4%
United Positive — 66%
Woman —49.9% |Negative —49.9% Mixed — 5% Not in paid work! — 18.6%
States Neutral - 19.1%
Men —50.1% Positive —50.1% Other —4% Unemployed? - 9.1%
(n=397) Undisclosed —
White —80.1% |Other —6.3%
0.5%

N/A - none

N/A—-5.5%

1 —for example homemaker, retired, disabled, 2 — a job seeking person

In order to explore the characteristics of the participants and test the validity of our
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assumptions, we decided to investigate whether attitudes toward vaccines could serve as a
group-forming factor and induce in-group favoritism. We considered two indicators of
intergroup division: intergroup bias as measured by the feelings thermometer and the intensity
of online and offline communication with individuals who have similar and opposing attitudes
toward the COVID-19 vaccine.

For the feelings thermometer we found evidence of strong mutual biases between
people with different attitudes toward the vaccine, although biases were stronger among
vaccine enthusiasts. We conducted a 2x2x3 within-between-subjects ANOVA with the reference
group (ingroup, outgroup) as a within-subjects factor, COVID-19 vaccine attitudes (positive,
negative) as a between-subjects factor, and country of residence (Poland, South Africa, USA) as
a between-subjects factor. The feelings thermometer score (ranging from 0 to 100) was the
dependent variable.

We found the main effect of the group of reference — F(1, 1255) = 1624.50, p < .001, ny?
= 0.56. The feeling towards the in-group was more positive (on average 38.86 higher on a 0-100
scale). We also found the interaction effect between a group of reference and attitude: F(1,
1255) = 141.14, p < .001, ny? = 0.1. The analysis of simple main effects revealed that in-
group/out-group difference in the feeling thermometer was statistically significant for both
vaccine enthusiasts and vaccine skeptics, but greater for vaccine enthusiasts (Mean difference
50.31 vs. 27.4). The interaction between the group of reference, attitude, and country was also
significant - F(2, 1255) = 21.73, p < .001, ny? = 0.03. The visual analyses revealed that in the case
of RPA, the prejudice towards out-groups is similarly strong among vaccine-skeptics and

vaccine-enthusiasts while in the case of Poland, the prejudice among vaccine-enthusiasts
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surpasses those among vaccine-skeptics the most.

Analogical 2x2x3 between-within subject ANOVAs was conducted for the “online
contact intensity” and “offline contact intensity” dependent variables. It turned out that in the
case of both types of contacts, participants interacted with members of an out-group more
frequently. This effect was stronger in the case of vaccine-enthusiasts.

In the case of online contact, we found a significant main effect of the group of
reference - F(1, 1248) = 189.13, p < .001, ny? = 0.13. The frequency of online interactions with
ingroup contact was on average 10.97 higher. (the scale ranged from 0 - never, 100 — on daily
basis). We found a significant interaction effect between a group of reference and attitude
towards the COVID-19 vaccine - F(1, 1248) = 28.14, p < .001, ny? = 0.02. The analysis of simple
main effects revealed that the difference in the online contact between in-group and out-group
is significant for both vaccine-enthusiasts and vaccine-skeptics, but larger in the case of vaccine-
enthusiasts (mean difference 15.2 vs 6.74).

In the case of an offline contact, we identified the same effects. The frequency of
contacts was higher for ingroup interactions (on average 14.91 points) - F(1, 1253) = 266.13, p
<.001, np? = 0.18. The interaction between the group of reference and attitude was also
significant - F(1, 1248) = 39.81, p < .001, ny? = 0.03. The main effect (higher intensity of contacts
with ingroup) was significant for both vaccine-enthusiasts and vaccine-skeptics but stronger in
the case of vaccine-enthusiasts (mean difference — 19.96 vs 8.83).

Besides examining, whether attitudes towards COVID-19 vaccine creates intergroup
rifts, we tested to what degree attitudes towards this particular vaccine are associated with

general attitudes towards COVID-19 vaccines. It turned out that these two attitudes are highly
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convergent — V = 0.67, chi? (3) =570.94, p <.001.
Animalistic and Mechanistic Dehumanization Between COVID-19 Vaccine-enthusiasts and
Vaccine-skeptics

To test the first hypothesis (H1): Vaccine-enthusiasts will animalistically dehumanize
vaccine-skeptics, we estimated (REML method) a mixed linear regression model with
respondent ID and country as a random factor for intercepts and a group of reference (ingroup
vs. outgroup) as a fixed factor. The hypotheses were tested with three dependent variables
separately: animalistic dehumanization (full human-uniqueness index), desirable human-
uniqueness traits, and undesirable human-uniqueness traits. It is worth noticing that evaluating
out-group members lower on a full human-uniqueness index can be interpreted as evidence for
animalistic dehumanization of the out-group. Evaluating the out-group higher on negative
human-uniqueness and lower on positive human-uniqueness traits is evidence for negative bias
(prejudice) towards the outgroup.

In the case of the full index and desirable traits, we found evidence for animalistic
dehumanization in the predicted direction. In the case of undesirable traits, we found evidence
for the opposite effect — these traits were ascribed more to the out-group than the in-group.

Moreover, we found that the /CC (intracluster correlation coefficients) for the “Country”
variable was very small (ranging from <.000 to .06), indicating that the degree of
dehumanization did not vary significantly between the three populations (RPA, USA, and
Poland).

See the detailed results in the tables (Table 2 and Table 3) below:
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Table 2

Animalistic Dehumanization of Anti-vaccine People by Pro-vaccine people: Linear Mixed Model,

Fixed Effects

. 95% Cl 95% CI

Effect Estimate SE (Lower)  (Upper) df t p

Animalistic (Intercept) 39.96 1.24 37.53 42.40 2 32.13 <.001
dehumanization  outgroup -

-4.31 0.47 -5.23 -3.40 588 -9.23 <.001
(full index) ingroup
Animalistic (Intercept) 45.43 0.63 | 44.20 46.67 588 72.17 <.001
dehumanization  outgroup -

. . -36.38 1.03 -38.4 -34.36 588 -35.34 <.001

(desirable traits)  ingroup
Animalistic (Intercept) 34.49 2.29 30.00 38.99 2 15.04 0.004
dehumanization  outgroup -

27.75 1.04 25.70 29.80 588 26.58 <.001

(undesirable traits) ingroup
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Table 3

Animalistic Dehumanization of Anti-vaccine People by Pro-vaccine People: Linear Mixed Model,

Random Components

Groups Name SD Variance ICC
Animalistic ID (Intercept) 11.30 127.73 0.67
dehumanization Country  (Intercept) 1.96 3.83 0.06
(full index) Residual 8.02 64.28
Animalistic ID (Intercept) 8.80 77.4 0.2
dehumanization Country  (Intercept) 0.00 0.0 <0.00
(desirable traits)  Residual 17.66 312.0
Animalistic ID (Intercept) 9.93 98.66 0.24
dehumanization Country  (Intercept) 3.80 14.45 0.04
(undesirable traits) Residual 17.92 321.06

Note. Number of Obs: 1178, groups: ID 589, Country 3
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Summing up, the hypothesis was partially confirmed. It is worth noticing that the extent
of overall animalistic dehumanization is smaller than a sheer positive bias towards ingroup.
Members of the outgroup have been evaluated on average 4.31 lower on “human uniqueness”
(100-point scale), 35.4 points lower on desirable uniquely human traits, and 27.8 points higher
on undesirable uniquely human traits.

To test the second hypothesis (H2): Vaccine skeptics will mechanistically dehumanize
vaccine enthusiasts, we estimated (REML method) a linear mixed-model with respondent ID
and country as a random factor for intercept and group of reference (in-group vs. out-group) as
a fixed factor. Analogically to the first hypothesis, we tested H2 with three separate dependent
variables: with general mechanistic dehumanization index (human-nature index), with desirable
human-nature traits, and with undesirable human-nature traits.

The hypothesis was disconfirmed. In the case of general mechanistic dehumanization,
we found an effect in the opposite direction: vaccine skeptics tended to ascribe human-nature
traits more to vaccine enthusiasts than themselves. The same can be said about undesirable
human-nature traits. Only in the case of desirable human-nature traits, the relationship was in
the predicted direction — Vaccine skeptics ascribed more of these traits to themselves than to
vaccine enthusiasts.

When it comes to the difference between the three populations, we found evidence in
favor of the universality — ICC for “Country” factor was low, ranging from .02 to .13. See

detailed results in the tables (Table 4, Table 5) below.
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Table 4

Mechanistic Dehumanization of Pro-vaccine People by Anti-vaccine People: Linear Mixed Model,

Fixed Effects
. 95% Cl 95% Cl
Effect Estimate SE (Lower)  (Upper) df t p
Mechanistic (Intercept) 40.78  1.23 38.36 43.20 2.08 33.08 <.001
dehumanization )
' outgroup- o5 o45 | 138 3.13 672  5.04 <.001
(full index) ingroup
Mechanistic (Intercept) 47.80 1.68 44.50 51.11 2.08 28.37 <.001
dehumanization
. o outerouP 591 104 | -7.95 386 | 672 -5.65 <.001
(desirable traits) ingroup
Mechanistic (Intercept) 33.59 4.05 25.65 41.54 2.01 8.29 0.014
dehumanization )
outgroup- 1941 pog 8.46 12.35 672 10.50 <.001

(undesirable traits)

ingroup
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Table 5

Mechanistic Dehumanization of Pro-vaccine People by Anti-vaccine People: Linear Mixed Model,

Random Components

Groups Name SD Variance ICC

ID (Intercept) 13.23 174.90 0.72
Mechanistic
dehumanization  Country  (Intercept) 1.90 3.60 0.05
(full index)

Residual 8.19 67.08

ID (Intercept) 12.35 152.63 0.29
Mechanistic
dehumanization  Country  (Intercept) 2.64 6.97 0.02
(desirable traits) Residual 19.17 367,30
Mechanistic
dehumanization  Country  (Intercept) 6.92 47.92 0.13
(undesirable traits) Residual 18.18 330,67

Note. Number of Obs: 1346, groups: ID 673, Country 3
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Summing up, we found no evidence for the mechanistic dehumanization of vaccine
enthusiasts by vaccine skeptics, but we found evidence for negative bias. Vaccine skeptics
estimated positive aspects of human nature as more prevalent among them (on average 5.91
points higher on a 100-point scale) and negative aspects of human nature as less prevalent (on
average 10.41 lower on a 100-point scale).

Post-hoc analyses: mutual animalistic dehumanization in USA, RPA and Poland.

To complement the results obtained in the confirmatory analyses, we decided to
explore the patterns of animalistic dehumanization of vaccine enthusiasts by vaccine skeptics
and to present a visual analysis of all the patterns for three investigated populations separately.

It turned out that there are no indications of general, animalistic dehumanization of
vaccine enthusiasts by vaccine skeptics. On the contrary, in linear mixed model analyses
(random factor for intercepts: ID, country, fixed factor: a group of reference), we found that
vaccine skeptics estimated the human-uniqueness index to be 1.78 points higher (100-point
scale) for an outgroup (vaccine enthusiasts) than for themselves - b = 1.78, 95% Cl [0.83; 2.73], t
(2.03, 678) =3.67, p <.001.

Despite the lack of evidence for general animalistic dehumanization, we found a pattern
suggesting positive bias towards in-group: positive aspects of human nature were ascribed
more eagerly to the vaccine-skeptics - b =-11.01, 95% Cl [-13.14; -8.89], t(672,672) =-10.16, p
<.001), while negative aspects of human nature less eagerly (b = 14.57, 95%Cl [12.44; 16.71], t
(2.03,672) = 13.39, p <.001.

Overall, the patterns of mutual animalistic dehumanization display four trends:

1) Animalistic dehumanization towards vaccine skeptics by vaccine enthusiasts is
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identifiable while being absent or reversed in the attitude of vaccine skeptics towards vaccine
enthusiasts,

2) Positive in-group bias (ascribing more positive and less negative traits to the in-group
members) is observed among both vaccine enthusiasts and vaccine skeptics, but is stronger in
the case of the former,

3) In comparison to vaccine skeptics, vaccine enthusiasts are more eager to attribute
uniquely-human traits to themselves and more inclined to view themselves in a favorable way
(by attributing many positive uniquely-human traits and few negative uniquely-human traits),

4) Results are largely similar across all three investigated populations.
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Figure 2

Animalistic Dehumanization (Attributions of Human-uniqueness Traits) Among Vaccine-

enthusiasts (Positive) and Vaccine-skeptics (Negative) in Three Countries.
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Figure 3

Attributions of Positive Human-uniqueness Traits Among Vaccine-enthusiasts (Positive) and

Vaccine-skeptics (Negative) in Three Countries.
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Figure 4

Attributions of Negative Human-uniqueness Traits Among Vaccine-enthusiasts (Positive) and

Vaccine-skeptics (Negative) in Three Countries.
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Post-hoc analyses: mutual mechanistic dehumanization in USA, RPA and Poland.

Our prediction that vaccine-skeptics will mechanistically dehumanize vaccine-
enthusiasts have been disconfirmed, but we decided to test this type of dehumanization in the
opposite direction. Linear mixed-model analyses (random factor for intercepts: ID, country,
fixed factor: group of reference) suggest that vaccine enthusiasts mechanistically dehumanize
vaccine-enthusiasts — Vaccine enthusiasts estimated the average prevalence of human-nature
traits to be 6.28 lower among vaccine-skeptics - b = -6.28, 95% Cl [-7.23; -5.34], t(588,588) = -
12.99, p <.001.

Apart from mechanistic dehumanization, we also found evidence suggesting positive
bias towards the in-group. Desirable human-nature traits were estimated to be 40.27 less
prevalent among vaccine-skeptics than vaccine-enthusiasts - b = -40.27, 95% Cl [-42.46; -38.07],
t(2,588) = -35.97, p <.001. Undesirable human-nature traits were estimated to be 27.70 more
prevalent among vaccine-skeptics than vaccine-enthusiasts - b = 27.70, 95% CI [25.70; 29.70],
t(2,588) =-27.13, p <.001.

Summing up, the processes of mechanistic dehumanization are less symmetrical and
less universal but similar to the ones concerning animalistic dehumanization. We can sum up
the patterns in four points:

1) While vaccine enthusiasts mechanistically dehumanize vaccine skeptics, there is no
evidence for the opposite process,

2) Positive ingroup bias (ascribing more positive and less negative traits to the ingroup
members) is observed among both vaccine enthusiasts and vaccine skeptics, but is stronger in

the case of the former,
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3) In comparison to vaccine-skeptics, vaccine-enthusiasts are more eager to attribute
human-nature traits to themselves and more inclined to view themselves in a favorable way (by
attributing many positive human-nature traits and few negative human-nature traits),

4) Investigated populations displayed effects of similar direction and general pattern,
but the magnitude differed. Patterns of positive in-group bias were the most pronounced in the

USA and the least pronounced in Poland.
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Figure 5

Mechanistic Dehumanization (Attributions of Human-uniqueness Traits) Among Vaccine-

enthusiasts (Positive) and Vaccine-skeptics (Negative) in Three Countries.
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Figure 6

Attributions of Positive Human-nature Traits Among Vaccine-enthusiasts (Positive) and Vaccine-

skeptics (Negative) in Three Countries.
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Figure 7

Attributions of Negative Human-nature Traits Among Vaccine-enthusiasts (Positive) and

Vaccine-skeptics (Negative) in Three Countries.
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Blatant and direct dehumanization between COVID-19 vaccine-enthusiasts and vaccine-
skeptics

To test the third hypothesis (H3): Vaccine enthusiasts will blatantly dehumanize vaccine
skeptics, we estimated a logistic regression mixed model with respondent ID and country as a
random factor for intercept and group of reference (in-group vs. out-group) as a fixed factor.
The dependent variable was a dichotomized blatant dehumanization (0: non-full humanity, 1:
full humanity).

The hypothesis was confirmed. There was a significant difference between the
probability of ascribing full humanness to the members of the in-group (vaccine enthusiasts)
and out-group (vaccine skeptics). The probability of ascribing the full humanity to the in-group
was 89%, for the out-group it was 20 %: x2 = 70.64, p <.001. The out-group/in-group odds-ratio
(P(1)/P(0)) was exp(B) = 0.03, 95% CI [0.01, 0.07], p < .001.

Once again, the effects proved to be similar among investigated categories (RPA, USA,
Poland): The ICC for country < .00.

Post-hoc analyses — Mutual blatant dehumanization in USA, RPA and Poland

Testing the pre-registered hypotheses, we confirmed our prediction that vaccine
enthusiasts blatantly dehumanize vaccine skeptics. We decided to explore the opposite
direction — the dehumanization of vaccine enthusiasts by vaccine skeptics. Moreover, we
present a visual analysis of mutual blatant dehumanization in three investigated populations.

It turned out that vaccine skeptics tend to blatantly dehumanize vaccine enthusiasts.
Logistic regression mixed model with respondent ID and country as a random factor for

intercept and group of reference (in-group vs. out-group) as a fixed factor revealed a significant
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effect of a group of reference on dichotomized Ascent of Humans score (x2 = 61.19, p <.001).

Vaccine skeptics attributed full humanness to 63% of their in-group members and 32%
of the out-group members. The out-group/in-group odds-ratio (P(1)/P(0)) was exp(B) = 0.28,
95% CI [0.20, 0.38], p < .001.

When it comes to mutual blatant dehumanization among all investigated populations,
we identified two striking patterns:

1) Blatant dehumanization (difference in the attribution of full humanness between in-
group and out-group) is easily identified in all populations among both vaccine-skeptics and
vaccine enthusiasts,

2) Vaccine enthusiasts and vaccine skeptics differ in how they attribute humanness to
in-group and out-group — Vaccine enthusiasts humanize themselves more (attribute full
humanness more often) than vaccine-skeptics. For this reason, the dehumanization of vaccine

skeptics by vaccine enthusiasts is stronger than the opposite process.
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Figure 8
Dichotomized “Ascent of Humans” Scores Among Vaccine-enthusiasts (Positive) and Vaccine-

skeptics (Negative) in Three Countries.
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Post-hoc Analyses: Mutual Airect Dehumanization (Animal/human-related Words) in
USA, RPA and Poland.

Direct dehumanization (Viki et al., 2006), also known as human/animal-related words, is
another method of investigating more literal forms of dehumanization. We did not pose any
hypotheses related to this measurement. Instead, we conducted an exploratory analysis in
order to estimate its prevalence, magnitude, direction, and universality.

Linear mixed model analyses (random factor for intercepts: ID, country, fixed factor: a
group of reference) revealed that vaccine-skeptics estimated the animal-related words to be a
more fitting description of vaccine enthusiasts than vaccine skeptics. The difference was 8.66
(100-point scale), and it was statistically significant - b = 8.66, 95% Cl [6.81; 10.52], t(2.01, 672)
=9.17, p <.001. This effect was less universal than other types of investigated dehumanization —
ICC for the “Country” cluster equaled 0.2.

We tested the analogical model for human-related words. It turned out that vaccine
skeptics estimated these words as more fitting to themselves than to their opposition. The
difference was 5.86 (100-point scale), and it was statistically significant - b =-5.86, 95% ClI [-
7.64;-4.08], t(2.01, 672) = -6.42, p <.001. /CC for “Country” cluster equaled 0.25.

Concerning vaccine enthusiasts, linear mixed model analyses (random factor for
intercepts: ID, country, fixed factor: a group of reference) revealed that they found animal-
related words more adequate description of an out-group (vaccine skeptics) than themselves.
The difference was 6.79 (100-point scale), and it was statistically significant - b = 6.79, 95% ClI
[5.09; 8.50], t(2, 588) = 7.81, p <.001. ICC for “Country” cluster equaled 0.08.

When it comes to human-related words, vaccine enthusiasts found them more
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adequate as a self-description than the description of vaccine skeptics. The difference was
15.04 (100-point scale), and it was statistically significant - b =-15.04, 95% CI [-17.02; -13.06],

t(2, 588) = - 14.9, p <.001). ICC for “Country” cluster equaled 0.04.
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Figure 9

Opinions About Adequacy of Animal-related Words as a Description of In-group and Out-group

Among Vaccine-enthusiasts (Positive) and Vaccine-skeptics (Negative) in Three Countries.
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Figure 10
Opinions About Adequacy of Human-related Words as a Description of In-group and Out-group

Members Among Vaccine-enthusiasts (Positive) and Vaccine-skeptics (Negative) in Three

Countries.
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Meta-dehumanization Between COVID-19 Vaccine Enthusiasts and Vaccine Skeptics

To test the fourth hypothesis (H4a): Vaccine skeptics will experience meta-
dehumanization (They will believe, they are blatantly dehumanized by pro-vaccine people.), we
estimated a logistic regression mixed model with respondent ID and country as a random factor
for intercept and group of reference (in-group vs. meta) as a fixed factor. The dependent
variable was a dichotomized blatant dehumanization (0: non-full humanity, 1: full humanity).

The hypothesis was confirmed. The probability of ascribing full humanity to an ingroup
(vaccine skeptics) was 63%, while the estimated probability of ascribing full humanity to them
by vaccine enthusiasts was 7%. The difference was statistically significant: x2 =99.01, p <.001.
The meta/in-group odds-ratio (P(1)/P(0)) was exp(B) = 0.05, 95% Cl [0.03, 0.09], p < .001.

The last prediction (H4b) (In the relationship predicted in hypothesis H4a, the intensity of
online interactions with vaccine enthusiasts will be a significant covariate) was tested
analogously to H4a, with one addition - the intensity of online and offline communication with
members of an out-group were added to the model as covariates. We found no evidence for
the presence of covariate effects (online interactions - b < 0.00, p = .83, offline interaction - b <
0.00, p = .46).

In conclusion, we found evidence of strong meta-dehumanization experienced by
vaccine skeptics, but there is no evidence that this effect is related to the level of social
interaction between vaccine skeptics and vaccine enthusiasts.

Post-hoc analyses: Patterns of all Types of Meta-dehumanization

Visual analyses revealed that all types of meta-dehumanization were experienced by

both vaccine skeptics and vaccine believers. This was true regardless of country. For all
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dehumanization types (animalistic, mechanistic, blatant, and direct) and their subtypes, we
found that ingroup members predicted outgroup members’ less favorable perceptions (see
Figures 2-7, 8-9).

We decided to formally test and compare meta-dehumanization as measured by the
Ascent of Humans scale and animal/human-related words (direct dehumanization). In the case
of the Ascent of Humans scale, analysis for H4a revealed that vaccine skeptics experience meta-
dehumanization. Post-hoc analyses revealed that vaccine enthusiasts experience this type of
meta-dehumanization even more. We tested a logistic regression mixed model (random factor
for intercept: ID, country; fixed factor: reference group [in-group vs. meta]; dependent variable:
Ascent of Humans for the vaccine enthusiasts). It turned out that the probability of attributing
full humanity to in-group members (vaccine enthusiasts) was > 0.999. The probability of in-
group members believing that out-group members would attribute full humanity to them was <
0.001. The difference was statistically significant - x2 = 2.80 x 10°, p <.001.

In the case of human- and animal-related words, we tested linear regression mixed
models with ID and country as random factors for the intercepts, reference group (in-group vs.
meta) as a fixed factor, and the respective dehumanization scale as the dependent variable.

It turned out that vaccine skeptics rated themselves as more human than they predicted
out-group members to see them. For animal-related words, the difference in ratings was 17.98
(on a 100-point scale) - b =17.98, 95% CI [15.63; 20.34], t(2.07, 672) = 12.69, p = .005. For
human-related words, the difference in ratings was 17.53 - b=-17.53, 95% Cl [-19.84; -15.22], t
(2.02, 672) =-14.89, p <.001.

Vaccine enthusiasts experienced an even higher degree of meta-dehumanization. For
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animal-related words, the difference in ratings was 21.52 (on a 100-point scale) - b =21.52, 95%
Cl [18.94; 24.10], t(2, 588) = 16.32, p <.001. For human-related words, the difference in ratings
was 23.10 - b = - 23.10, 95% CI [-25.31; -20.88], t(2, 588) = -20.44, p <.001.

Discussion

We examined a diverse, multicultural, and multi-ethnic sample of COVID-19 vaccine
enthusiastic and skeptical individuals. Mutual dehumanization of vaccine skeptics and
enthusiasts proved to be strong and universal.

We found ample evidence that vaccine enthusiasts dehumanize vaccine skeptics in all
three types of dehumanization studied (dual-model dehumanization, blatant dehumanization,
and direct dehumanization). Vaccine skeptics dehumanized vaccine enthusiasts on all scales
except one — the human-nature subscale of dual-model dehumanization. The existence of
mutual dehumanization and its magnitude was largely independent of the nationality and
country of residence of the participants.

Besides the dehumanization, we investigated mutual prejudice and the echo-chamber
effect - the tendency to communicate with members of an in-group and avoid contact with
members of an outgroup. In both these domains, we found conclusive evidence of strong, inter-
group hostility and avoidance. Both vaccine skeptics and vaccine enthusiasts maintain more
online and offline communication with people who shares their views. Both of these group
holds significantly warmer feelings towards members of their in-group. Taken together, these
results support our assumption that attitudes towards vaccines can be the source of group
identity and a driving force for negative, inter-group processes.

We were struck by the lack of a clear, distinct set of views that vaccine skeptics and
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enthusiasts hold about one another. We predicted that the denial of human-uniqueness would
be a specific element of the attitude of vaccine enthusiasts toward vaccine skeptics (H1). It
turned out that this particular type of dehumanization was relatively weak and present in the
views of both vaccine skeptics and enthusiasts. We also predicted that vaccine skeptics would
deny the human-nature of vaccine enthusiasts (H2). This prediction has been disproved. On the
contrary, this kind of dehumanization appeared to be maintained by vaccine enthusiasts against
vaccine skeptics. We also predicted that vaccine enthusiasts would overtly dehumanize vaccine
skeptics (H3). This prediction was confirmed, but we also found evidence of the same kind of
dehumanization in the opposite direction.

In summary - the specific themes identified in narratives from and about vaccine
skeptics and enthusiasts (identified by: Jamison et al., 2020; Rozbroj et al. 2021; Lander &
Ragusa, 2019; Rozbroj et al., 2022) did not translate into characteristic forms of
dehumanization. Instead, we found that:

1) More extreme and direct forms of mutual dehumanization (Ascent of humans,
animal/human-related words) were much more prevalent than subtle forms (dual-model
dehumanization),

2) In all but one case (mechanistic dehumanization), dehumanization was mutual,

3) In all cases, vaccine enthusiasts humanized themselves more than vaccine skeptics,

4) In all but one case (animal-related words), vaccine enthusiasts dehumanized vaccine
skeptics more than vaccine skeptics dehumanized vaccine enthusiasts.

We predicted (H4a) that vaccine-skeptics will experience meta-dehumanization (within

the Ascent of Humans scale), which turned out to be true. However, contrary to our
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predictions, this relationship was not moderated by the extent of inter-group contact (H4b).
Moreover, we found that experiencing meta-dehumanization is universal — it applies to both
vaccine-skeptics and vaccine enthusiasts across all investigated types of dehumanization.
Summing up — in the case of COVID-19 vaccine, the wall of intergroup division between
skeptics and enthusiasts is tall and solid and is being built from both sides. The wall seems to be
made out of the general hostility and dislike rather than elaborated and specific stereotypes —
the sheer amount of out-group derogation/hostility expressed in measures such as “feeling
thermometer” (d = 1, 95%Cl [0.93, 1.07]), “Ascent of humans” (d = 0.6, 95%Cl [0.54, 0.66]),
“animal-related words” (d = - 0.34, 95%Cl [- 0.40, -0.28]) and “human-related words” (d = 0.42,
95%Cl [0.36, 0.47]) surpasses the subtle forms of dehumanization captured by dual-model
dehumanization scale (human-uniqueness - d = 0.09, 95%CI [0.03, 0.14], human-nature - d =
0.14, 95%CI [0.08, 0.20]). To put these results in context, the magnitude of the expressed
prejudice in “feeling thermometer” and “Ascent of humans” scale was comparable to the
extent in which Polish in-group expressed prejudice towards one of the most derogated
minority outgroup (Roma) - “feeling-thermometer” - d = 1.03, “Ascent of humans” - d = 0.53

(Izydorczak et al., 2022, database: https://doi.org/10.17605/0SF.I0/C5K8Q ).

This pattern of results sheds light on what may have been one of the reasons limiting
the effectiveness of pro-vaccine interventions. There are numerous accounts of ineffective (or
even counter-effective) attempts to influence attitudes toward vaccination, despite the use of
well-established techniques (for example Sadaf et al., 2013; Dolinski et al., 2022). This should
not come as a surprise, given that the target group (vaccine-averse individuals or vaccine-

skeptics) may view the pro-vaccine message as a message from a hostile group that disparages
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them and essentially tries to pull them over to their side. On the other hand, pro-vaccine
people (who are obviously behind pro-vaccine campaigns) may find it difficult to develop a
message untainted by their oversimplifications and negative stereotypes about their target

group.
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