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Pfiloha 1. Cesky standardizovany pteklad Snake Questionnaire (SNAQ).

Prectéte si prosim ndsledujici tvrzeni a odpovézte, zda s nimi souhlasite i nesouhlasite. Snazte
se vzdy posoudit, jak se na Vds dané tvrzeni obecné vztahuje. Pokud tvrzeni z vétsi ¢asti plati
nebo plati ve vétsiné pripadl, odpovézte Souhlasim. Pokud naopak z vétsi ¢asti neplati nebo
neplati ve vétsiné pripadl, odpovézte Nesouhlasim. Svou odpovéd oznacte kfizkem (X) v
odpovidajicim sloupci.

Souhlasim Nesouhlasim

Vyhybam se parkiim nebo stanovani, protoze by tam mohli byt hadi.

Kdybych mél/a v ruce hracku hada, citil/a bych jisté obavy.

Kdyby se béhem filmu objevil na obrazovce had, odvratil/a bych se.

Nerad se divdm na obrazky hadu v ¢asopise.

Hadi mi pfipadaji slizci, i kdyZ to nemusi byt pravda.

Rad/a pozoruju hady v zoo.

Dési mé myslenka, Ze bych se mél/a dotknout neskodného hada.

XN AR WIN

Kdyz mi nékdo rfekne, Ze se v okoli vyskytuji hadi, jsem nervdzni a
ostrazity/a.

9. Nesel/la bych se koupat na plaz, pokud by v té oblasti byli
v minulosti hlaseni hadi.

10. Kdybych mél/a na sobé pasek z hadi kdze, necitil/a bych se pfijemné.

11. KdyzZ vidim hada, jsem napjaty/a a nervozni.

12. Bavi mé Cist ¢lanky o hadech a jinych plazech.

13. Dél3a se mi $patné, kdyz vidim hada.

14. Hadi mohou byt nékdy uZitecni.

15. Béha mi mraz po zadech, kdyZ pomyslim na hady.

16. Nevadi mi byt pobliz nejedovatého hada, kdyzZ je se mnou nékdo, komu
dhvéruiji.

17. Neéktefi hadi jsou na pohled pfitazlivi.

18. Nevérim, Ze by nékdo mohl vzit do ruky hada a pfitom se nebal.

19. ZpUsob, jakym se hadi pohybuji, mi pfipada odpudivy.

20. Nevadilo by mi dotknout se mrtvého hada dlouhym klackem.

21. Kdybych narazil/a v lese na hada, nejspis bych utekl/a.

22. HadU se bojim vic nez jakéhokoliv jiného zvitete.

23. Nechtél/a bych cestovat do tropickych zemi, protoze tam Zije vétsi
mnoZstvi hadd.

24. Neptihlasil/a bych se na biologii ¢i podobny pfedmét, kdybych si
myslel/a, Ze budu muset pitvat hady.

25. Nebojim se nejedovatych hadu.

26. Bojim se nejen hadd, ale znervéziuji mé také Cervi a vétsina plaz(.

27. Hadi jsou velmi elegantni zvifata.

28. Nemyslim si, Ze se bojim hadu vic nez bézni lidé.

29. Nechtél/a bych uz pfibéh dale sledovat, pokud by se v dé&ji objevilo
néco o hadech.

30. | kdybych Sel/sla pozdé na velmi dllezitou schlizku, nesel/la bych
zkratkou pres louku, kdybych si myslel/a, Ze tam mohou byt hadi.




Pfiloha 2. Cesky standardizovany preklad Disgust Scale - Revised (DS-R).

Rozhodnéte prosim u nasledujicich tvrzeni, do jaké miry s nimi souhlasite ¢i nesouhlasite, jak
moc jsou pro Vas pravdiva. Svou odpovéd pro kazdé tvrzeni vyznacte zakrouzkovanim cCisla
(0-4) z nasledujici Skaly:

0 = Vyrazné nesouhlasim (velmi nepravdivé)
1 = Caste¢né nesouhlasim (spise nepravdivé)
2 = Néco mezi (ani souhlas, ani nesouhlas)
3 = C4stecné souhlasim (spise pravdivé)
4 = \/yrazné souhlasim (velmi pravdivé)

1. Za urcitych okolnosti bych byl/a ochoten/na snist opi¢i maso. 01 2 3 4

2. Vadilo by mi, kdybych na hodiné biologie vidél/a lidskou ruku 012 3 4
naloZenou v lahvi.

3. Vadi mi, kdyZ nékdo vykaslava hleny. 012 3 4

4. Nikdy se nedotykam Zadnou ¢asti svého téla zachodového prkynkana [0 1 2 3 4
verejnych toaletdch.

5. Radéji bych si zasel/la, abych nemusel/a jit pres hrbitov. 01 2 3 4

6. Nevadilo by mi vidét Svdba v cizim domé. 012 3 4

7. Nesmirné by mi vadilo dotknout se mrtvoly. 01 2 3 4

8. Kdyz vidim nékoho zvracet, déla se mi Spatné od Zaludku. 01 2 3 4

9. Pravdépodobné bych nesel/la do své oblibené restaurace, kdybych 01 2 3 4

zjistil/a, Ze je kuchar nachlazeny.

10. Vlbec by mi nevadilo, kdybych vidél/a ¢lovéka, jak si z o¢niho dulku 01 2 3 4
vyndava sklenéné oko.

11. Vadilo by mi, kdyby mi v parku prebéhla pfes cestu krysa. 01 2 3 4

12. Radéji bych snédl/a kus ovoce nez kus papiru. 01 2 3 4

13. | kdybych byl/a hladovy/a, nesnédl/a bych svoji oblibenou polévku, 01 2 3 4
kdyby byla zamichana poutzitou, ale peclivé umytou placackou na
mouchy.

14. Vadilo by mi spat v hezkém hotelovém pokoiji, kdybych védél/a, ze 01 2 3 4
v ném predchozi noc zemfel muz na infarkt.
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Za jak odporné byste povaZoval/a nasledujici situace?

Svou odpovéd pro kazdé tvrzeni vyznacte zakrouzkovanim cCisla (0-4) z ndsledujici Skaly:

0 = Nijak odporné
1 = Mirné odporné
2 = Stfedné odporné
3 =Velmi odporné
4 = Nesmirné odporné

15. V popelnici uvidite ¢ervy lezouci po kusu masa. 012 3 4
16. Vidite nékoho, jak ji jablko noZzem a vidli¢kou. 012 3 4
17. Kdyz jdete podchodem pod Zeleznici, ucitite moc. 012 3 4
18. Date si dousek mineralky a pak si uvédomite, Ze jste se napil/a ze 01 2 3 4
sklenice, ze které jiz pil vas znamy.
19. Kocka vaseho kamarada zemrela a vy musite jeji mrtvé télozvednout |0 1 2 3 4
holyma rukama.
20. Vidite nékoho, jak si da ke€up na vanilkovou zmrzlinu a sni ji. 012 3 4
21. Vidite ¢lovéka po nehodé, ktery ma vyhrezla stfeva. 012 3 4
22. Zjistite, Ze vas kamardad si méni spodni pradlo jen jednou za tyden. 012 3 4
23. Kamardad vam nabidne ¢okoladu ve tvaru psiho hovinka. 012 3 4
24. Nahodou se dotknete popelu z ¢lovéka, ktery byl zpopelnén. 012 3 4
25. Chystate se vypit sklenici mléka, kdyzZ ucitite, Ze je zkazené. 012 3 4
26. Béhem sexualni vychovy jste pozadan, abyste pomoci svych ust 01 2 3 4
nafoukl novy nelubrikovany kondom.
27. Jdete bosy/a po betonu a Slapnete na Zizalu. 01 2 3 4
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Pfiloha 3. Cesky standardizovany preklad Spider Questionnaire (SPQ).

Prectéte si nasledujici tvrzeni a odpovézte, zda s nimi souhlasite ¢i nesouhlasite. Snazte se vidy
posoudit, jak se na Vas dané tvrzeni obecné vztahuje. Pokud tvrzeni z vétsi ¢asti plati nebo
plati ve vétsiné pfipad(l, odpovézte Souhlasim. Pokud naopak z vétsi ¢asti neplati nebo neplati
ve vétsiné pripadud, odpovézte Nesouhlasim. Svou odpovéd prosim oznacte kfizkem.

Souhlasim Nesouhlasim

1. Vyhybam se parkiim nebo stanovani, protoze by tam mohli byt pavouci.

2. Kdybych mél/a v ruce hracku pavouka, citil/a bych jisté obavy.

3. Kdyby se béhem filmu objevil na obrazovce pavouk lezouci po ¢lovéku,
odvratil/a bych se.

4. Nerad se divdam na obrazky pavouk( v ¢asopise.

5. Kdyz je na stropé nad mou posteli pavouk, nem0zu jit spat, dokud ho nékdo
jiny nezabije.

6. Rad/a pozoruju pavouky, jak stavi sité.

7. Dési mé myslenka, Ze bych se mél/a dotknout neskodného pavouka.

8. Kdyz mi nékdo rekne, Ze se v okoli vyskytuji pavouci, jsem nervdzni a
ostrazity/a.

9. Nesel/la bych pro néco do sklepa, kdybych si myslel/a, Ze tam mohou byt
pavouci.

10. Kdyby pavouk vylezl z boty, kterou jsem vytahl/a z botniku, abych si ji obul/a,
citil/a bych se nepfijemné.

11. KdyzZ vidim pavouka, jsem napjaty/a a nervozni.

12. Bavi mé Cist ¢lanky o pavoucich.

13. Déla se mi Spatné, kdyzZ vidim pavouka.

14. Pavouci mohou byt nékdy uzitecni.

15. Béha mi mraz po zadech, kdyz pomyslim na pavouky.

16. Nevadi mi byt pobliz neskodného pavouka, kdyz je se mnou nékdo, komu
dbveéruji.

17. Néktefi pavouci jsou na pohled pfitazlivi.

18. Nevérim, Zze by nékdo mohl vzit do ruky pavouka a pritom se nebal.

19. Zpusob, jakym se pavouci pohybuji, mi pfipada odpudivy.

20. Nevadilo by mi dotknout se mrtvého pavouka dlouhym klackem.

21. Kdybych narazil/a na pavouka pf¥i uklidu pady, nejspis bych utekl/a.

22. Pavoukul se bojim vic nez jakéhokoliv jiného zvifete.

23. Nechtél/a bych cestovat do Mexika nebo Stfedni Ameriky kvali vétsimu
vyskytu sklipkan(.

24. Davam si pozor, kdyZ nakupuji ovoce, protoZe banany mohou lakat pavouky.

25. Nebojim se nejedovatych pavoukd.

26. Nepfrihlasil/a bych se na biologii nebo podobny predmét, kdybych si
myslel/a, Ze budu zachazet s Zivymi pavouky.

27. Pavoudi sité vypadaji velmi umélecky.

28. Nemyslim si, Ze se bojim pavoukU vic nez bézni lidé.

29. Nechtél/a bych uz pfibéh dale sledovat, pokud by se v déji objevilo néco o
pavoucich.

30. I kdybych sel/sla pozdé na velmi dileZitou schiizku, nesel/la bych zkratkou
podchodem, kdybych si myslel/a, Ze tam mohou byt pavouci.

31. Bojim se nejen pavoukd, ale znervéznuji mé i mnohonozky a housenky.
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Priloha 4. Charakteristiky vyzkumnych osob ve fMRI experimentu.

ID Pohlavi Vék Biolog SNAQ DS-R SNAQ DS-R SPQ Fobie z Fobie z
kategorie kategorie hada pavouku
1 Zena 30 1 4 59 2 3 4 0 0
2 Zena 26 1 6 45 2 2 12 0 0
3 Zena 39 1 12 57 3 3 4 1 0
4 Zena 31 0 9 40 2 2 3 0 0
5 Zena 31 1 0 36 1 2 2 0 0
6 muz 29 0 19 35 3 1 3 0 0
7 muz 40 0 16 20 3 1 1 0 0
8 Zena 24 0 9 37 2 2 19 0 0
9 Zena 32 0 7 59 2 3 19 0 1
10 zZena 21 1 1 17 1 1 0 0 0
11 Zena 20 0 3 61 1 3 17 0 0
12 muz 19 0 1 62 1 3 9 0 0
13 muz 31 0 4 52 2 3 0 0
14 Zena 22 0 0 42 1 2 3 0 0
15 muzZ 30 0 3 34 1 1 4 0 0
16 zZena 29 1 12 59 3 3 1 0 0
17 muz 24 0 2 45 1 2 20 0 0
18 Zena 23 0 9 52 2 3 7 0 0
19 Zena 27 0 8 48 2 2 4 0 0
20 muz 27 0 5 29 2 1 10 0 0
21 Zena 26 1 1 47 1 2 0 0 0
22 Zena 25 1 1 28 1 1 1 0 0
23 Zena 23 0 9 54 2 3 18 0 0
24 Zena 26 0 27 48 3 2 5 1 0
25 Zena 29 1 18 58 3 3 22 0 1
26 Zena 31 1 0 26 1 1 14 0 0
27 Ziena 41 8 33 2 1 0 0
28 Zena 87 12 24 3 1 1 0 0
29 Zena 28 0 4 47 2 2 3 0 0
30 Zena 27 0 23 63 3 3 26 0 1
31 Zena 31 0 12 52 3 3 4 0 0
32 Zena 30 0 15 15 3 1 0 1 0
33 muz 55 0 8 44 2 2 4 0 0
34 muz 34 1 18 49 3 2 2 0 0
35 Zena 26 0 21 35 3 1 0 0
36 Zena 20 0 0 31 1 1 0 0 0
37 Zena 20 1 1 62 1 3 15 0 0
38 muz 54 1 0 18 1 1 0 0
39 Zena 51 0 17 54 3 3 0 0
40 Zena 21 0 3 16 1 1 0 0 0
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Priloha 5. Strukturovany klinicky rozhovor pro diagnostiku specifické fobie z hadd.

1. Jak velky strach ve Vas vzbuzuji hadi na Skdle od 1 do 7?
2. Je podle Vas tento strach nepfiméreny, pfehnany? ANO — NE
3. Bojite se setkani s hadem natolik, Ze se mu snazite vyhybat? ANO — NE

4. Jak byste reagoval/a v pfipadé, Ze byste se s hadem setkala nahle (nebyla by moznost se

mu vyhnout)?

5. Jak byste se citil v misté, kde by momentdlné zadny had nebyl, ale védél byste, Ze se tam

muze vyskytnout?

6. Omezuje Vas néjak tento nadmérny strach z hadl v bézném Zivoté (fungovani v praci,

vztazich, ...)? ANO — NE (pokud ano, tak jak).

Pro diagnostiku fobie z hadii musi ¢clovék odpovédét na otdzku 1 alespon ‘6 a na otdzky 2,

3 a 6 musi odpovédét ‘ANO’.

Doplnujici otazky:

7. Od kolika let mate takovy strach z hada?
8. Vyvolala ho néjaka konkrétni uddlost (setkani s hadem, kousnuti, film, ...)?
9. M4 nékdo u Vas v rodiné nadmérny strach z hadl?
10. Jak Casto za posledni rok se Vam stalo, Ze jste proZival/a silny strach z hadd?
11. Ceho se nejvic bojite v pFipadé setkani s hadem?
12. Strach pocituji pfi:
a) samotném pomysleni na hady ANO — NE

b) ¢teni textu o hadech (slovni podnéty) ANO — NE

c) sledovani obrazka/fotografii hadud ANO - NE
d) sledovani videa/filmu s hady ANO — NE
e) kontaktu s Zivym hadem ANO - NE
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Priloha 6. Strukturovany klinicky rozhovor pro diagnostiku specifické fobie z pavoukd.

1. Jak velky strach ve Vds vzbuzuji pavouci na skale od 1 do 7?
2. Je podle Vas tento strach nepfiméreny, pfehnany? ANO — NE
3. Bojite se setkdni s pavoukem natolik, Ze se mu snazite vyhybat? ANO — NE

4. Jak byste reagoval/a v pfipadé, Ze byste se s pavoukem setkala nahle (nebyla by moznost

se mu vyhnout)?

5. Jak byste se citil v misté, kde by momentdlné zadny pavouk nebyl, ale védél byste, Ze se

tam maze vyskytnout?

6. Omezuje Vas néjak tento nadmérny strach z pavoukt v bézném Zivoté (fungovani v préci,

vztazich, ...)? ANO — NE (pokud ano, tak jak).

Pro diagnostiku fobie z hadi musi ¢clovék odpovédét na otdzku 1 alespon ‘6 a na otdzky 2,

3 a 6 musi odpovédét ‘ANO’.

Doplnujici otazky:

7. Od kolika let mate takovy strach z pavouki?
8. Vyvolala ho néjaka konkrétni udalost (setkdni s pavoukem, kousnuti, film, ...)?
9. M4 nékdo u Vas v rodiné nadmérny strach z pavouk(?
10. Jak Casto za posledni rok se Vam stalo, Ze jste proZival/a silny strach z pavoukd?
11. Ceho se nejvic bojite v pFipadé setkani s pavoukem?
12. Strach pocituji pfi:
a) samotném pomysleni na pavouky ANO — NE
b) ¢teni textu o pavoucich (slovni podnéty) ANO — NE
c) sledovani obrazka/fotografii pavoukd ANO - NE
d) sledovani videa/filmu s pavouky ANO — NE

e) kontaktu s Zivym pavoukem ANO - NE
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Priloha 7. Seznam druh( hadl prezentovanych béhem vysetfeni fMRI.

Cislo Druh Podceled Emoce Pramér Primér
strach odpor

1 Afrotyphlops bibroni Typhlopinae odpor 3,55 4,46
2 Afrotyphlops lineolatus Typhlopinae odpor 3,48 4,09
3 Anilios wiedii Typhlopinae odpor 3,27 4,29
4 Austrotyphlops pinguis Typhlopinae odpor 3,10 4,48
5 Austrotyphlops diversus Typhlopinae odpor 2,78 4,27
6 Austrotyphlops guentheri Typhlopinae odpor 2,85 4,42
7 Epictia borapeliotes a Typhlopinae odpor 3,57 4,35
8 Epictia borapeliotes b Typhlopinae odpor 3,19 4,33
9 Helmithophis frontalis Typhlopinae odpor 3,37 4,52
10 Charina bottae a Typhlopinae odpor 4,23 4,67
11 Charina bottae b Typhlopinae odpor 4,41 4,75
12 Charina bottae c Typhlopinae odpor 4,27 4,61
13 Charina bottae d Typhlopinae odpor 4,15 4,35
14 Charina bottae e Typhlopinae odpor 4,26 4,72
15 Indotyphlops braminus Leptotyphlopinae  odpor 3,46 4,25
16 Indotyphlops lazelli Leptotyphlopinae  odpor 3,19 4,31
17 Letheobia episcopus Anomalepidinae odpor 2,86 4,53
18 Liotyphlops albirostris Charininae odpor 3,08 4,45
19 Liotyphlops sp. Charininae odpor 3,26 4,06
20 Myriopholis algeriensis Charininae odpor 2,79 4,53
21 Myriopholis macrorhyncha Charininae odpor 2,79 4,41
22 Ramphotyphlops ammodytes Charininae odpor 2,84 4,33
23  Ramphotyphlops australis Typhlopinae odpor 2,88 4,37
24  Ramphotyphlops bicolor Typhlopinae odpor 2,82 4,00
25 Ramphotyphlops bituberculatus Typhlopinae odpor 3,15 4,32
26 Ramphotyphlops braminus a Typhlopinae odpor 2,91 4,33
27 Ramphotyphlops braminus b Typhlopinae odpor 3,04 4,41
28 Rena humilis Anomalepidinae odpor 2,82 4,34
29 Tricheilostoma koppesi Anomalepidinae odpor 3,24 3,70
30 Typhlops arenarius Typhlopinae odpor 2,78 4,39
31 Typhlops bibroni Leptotyphlopinae  odpor 3,75 4,60
32 Typhlops bimiensis Leptotyphlopinae  odpor 2,80 4,28
33 Typhlops brongersmianus Leptotyphlopinae  odpor 3,28 4,40
34 Typhlops reticulatus Leptotyphlopinae  odpor 3,27 4,38
35 Typhlops vermicularis a Xenotyphlopinae odpor 2,78 4,30
36 Typhlops vermicularis b Xenotyphlopinae odpor 2,87 4,47
37 Typhlops vermicularis c Typhlopinae odpor 2,95 4,34
38 Typhlops vermicularis d Typhlopinae odpor 2,95 4,42
39 Xenotyphlops mocquardi a Typhlopinae odpor 2,83 4,59
40 Xenotyphlops mocquardi b Typhlopinae odpor 2,82 4,08
41 Agkistrodon taylori Crotalinae strach 4,98 3,19
42 Atheris squamigera a Viperinae strach 5,03 2,81
43 Atheris squamigera b Viperinae strach 5,10 2,90
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Atheris squamigera ¢
Azemiops feae a
Azemiops feae b
Azemiops feae ¢

Bitis arietans a

Bitis arietans b

Bitis arietans c

Bitis gabonica a

Bitis gabonica b

Bitis gabonica ¢

Bitis nasicornis a

Bitis nasicornis b
Cerastes cerastes a
Cerastes cerastes b
Cerastes vipera a
Cerastes vipera b
Crotalus adamanteus a
Crotalus adamanteus b
Crotalus atrox

Crotalus cerastes

Echis carinatus multisquamata

Echis carinatus sochureki
Echis coloratus

Echis ocellatus
Montivipera xanthina
Protobothrops jerdonii a
Protobothrops jerdonii b
Protobothrops jerdonii ¢
Pseudocerastes persicus a
Pseudocerastes persicus b
Pseudocerastes persicus ¢
Vipera ammodytes a
Vipera ammodytes b
Vipera anatolica

Vipera aspis

Vipera berus

Vipera orlovi

Viperinae

Azemiopinae
Azemiopinae
Azemiopinae

Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Crotalinae
Crotalinae
Crotalinae
Crotalinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Crotalinae
Crotalinae
Crotalinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae
Viperinae

strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach
strach

5,16
5,10
4,88
5,06
5,03
5,02
5,07
5,24
5,29
5,32
5,27
5,34
5,27
5,38
5,47
5,08
5,41
5,55
5,59
5,29
4,78
5,05
4,98
4,79
5,03
5,04
5,02
5,11
5,26
5,30
5,35
5,04
5,15
5,13
4,88
5,35
5,10

2,95
3,24
3,08
3,19
3,37
3,40
3,34
3,48
3,44
3,34
3,53
3,44
3,57
3,29
3,73
3,36
3,38
3,39
3,44
3,39
3,20
3,22
3,33
3,23
3,08
3,08
3,15
3,12
3,41
3,56
3,66
3,17
3,11
3,17
3,31
3,11
3,16
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Priloha 8. Analyza rozdilu v aktivaci na urovni celého mozku u zdravych dobrovolnik( pfi

sledovani had( vyvolavajicich strach vs. list( (strach > listy).

SPM{T

7

fear.vs.leaves
contrast
20 ¢
3
40 t
60 |
05 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
=)

set-level cluster-level peak-level
mm mm mm
P ¢ pFWE-corr q'FDF!-(:orr kE P uncorr P FWE-corr qFDR-corr T (Zz) P uncorr
0.000 8 0.000 0.000 253000.000 0.000 0.000 19.94 Inf 0.000 6 -82 -4
0.000 0.000 19.36 Inf 0.000 40 -84 -2
0.000 0.000 17.73 Inf 0.000 -40 =80 2
0.000 0.000 264 0.000 0.000 0.000 9.33 7.56 0.000 -22 -28 -4
0.000 0.000 220 0.000 0.000 0.000 8.30 6.95 0.000 26 -28 0
0.007 0.271 24 0.135 0.005 0.104 5.59 5.09 0.000 -26 -2 -22
0.011 0.330 16 0.217 0.010 0.215 5.37 4.92 0.000 -30 -66 -52
0.013 0.330 14 0.248 0.011 0.228 5.35 4.90 0.000 -34 -2 50
0.017 0.375 10 0.328 0.016 0.311 5.25 4.83 0.000 44 4 32
0.028 0.546 4 0.546 0.031 0.608 5.05 4.66 0.000 38 -2 52

fable shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.90, p = 0.000 (0.050)

Extent threshold: k = 0 voxels

Expected voxels per cluster, <k> = 11.287
Expected number of clusters, <c> = 0.05

FWEp: 4.896, FDRp: 6.020, FWECc: 4, FDRc: 220

Degrees of freedom = [1.0, 74.0]

FWHM = 15.3 15.1 13.2 mm mm mm; 7.6 7.6 6.6 {voxels}
Volume: 1507216 = 188402 voxels = 457.2 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 382.08 voxels)
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Priloha 9. Analyza rozdilu v aktivaci na Urovni celého mozku u zdravych dobrovolnik( pri

sledovani hadd vyvolavajicich odpor vs. listd (odpor > listy).

disgust.vs.leaves

contrast
E " s
| 20 |
. sewmy
' 40 ¢t
60 t
05 1 15

Desian matrix

Statistics: p-values adjusted for search volume
_

set-level cluster-level peak-level
mm mm mm
p £ P FWE-corr qFDR-corr kE puncorr pFWE-oorr q'FDF{—corr T (ZE) ? uncorr
0.000 7 0.000 0.000 244480.000 0.000 0.000 16.38 Inf 0.000 6 -78 -2
0.000 0.000 15.80 Inf 0.000 46 =76 -4
0.000 0.000 15.04 Inf 0.000 -42 -80 4
0.002 0.126 50 0.036 0.001 0.021 6.07 5.45 0.000 -22 -30 -2
0.003 0.140 39 0.060 0.004 0.082 5.68 5.16 0.000 26 -2 52
0.016 0.449 10 0.321 0.022 0.499 5.15 4.75 0.000 38 0 52
0.008 0.288 20 0.165 0.023 0.499 5.14 4.74 0.000 46 10 22
0.027 0.629 4 0.539 0.038 0.787 4.99 4.61 0.000 -28 -68 -52
0.039 0.783 1 0.783 0.041 0.821 4.96 4.60 0.000 24 -26 -4
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.90, p = 0.000 (0.050) Degrees of freedom =[1.0, 74.0]
Extent threshold: k = 0 voxels FWHM = 15.1 15.0 13.2 mm mm mm; 7.5 7.5 6.6 {voxels}
Expected voxels per cluster, <k> = 10.967 Volume: 1507216 = 188402 voxels = 468.5 resels
Expected number of clusters, <¢c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 372.86 voxels)

FWEp: 4.903, FDRp: 6.074, FWEc: 1, FDRc: 24448



Pfiloha 10. Analyza rozdilu v aktivaci na Urovni celého mozku u zdravych dobrovolnik( pfi

sledovani hadl vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
_l:‘::i 7 contrast
&~ i ol
. PREREN L U
l ” 40 |
60 |
0.5 1 15

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
r T (Z ) mm mm mm
p & IpFWE-c::)rr qFDR-mrr E punmrr IF‘FWE-curr qFDR-corr = P uncorr
0.001 2 0.000 0.000 5627 0.000 0.000 0.000 17.81 Inf 0.000 20 -98 2

0.000 0.000 15.47 Inf 0.000 -18 -100 4
0.000 0.000 14.31 Inf 0.000 14 -92 -4
0.031 0.611 3 0.611 0.020 0.384 5.18 4.77 0.000 -16 -8 -2

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.89, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =154 15.2 13.3 mm mm mm; 7.7 7.6 6.7 {voxels}
Expected voxels per cluster, <k> = 11.550 Volume: 1507216 = 188402 voxels = 448.4 resels
Expected number of clusters, <¢c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 389.63 voxels)

FWEDp: 4.890, FDRp: 5.898, FWEc: 3, FDRc: 5627



Pfiloha 11. Analyza rozdilu v aktivaci na Urovni celého mozku u zdravych dobrovolnik( pti

sledovani had( vyvolavajicich odpor vs. strach (odpor > strach).

disgust.vs.fear

contrast
. < z -
20
o  SPM{T_}
40
60
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
FSSSSsSsSSseasaaaeee e e eaa s E——

set-level cluster-level peak-level
K T (Z ) mm mm mm
g c P FWE-corr q'FDR-oorr E P uncorr P FWE-corr qFDR-corr = puncorr
0.001 2 0.001 0.025 80 0.012 0.002 0.065 5.88 5.31 0.000 4 -68 4

0.023 0.458 6 0.458 0.023 0.451 5.13 4.73 0.000 -20 -46 16

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.89, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 15.4 15.2 13.3 mm mm mm; 7.7 7.6 6.7 {voxels}
Expected voxels per cluster, <k> = 11.550 Volume: 1507216 = 188402 voxels = 448.4 resels
Expected number of clusters, <c> =0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 389.63 voxels)

FWEp: 4.890, FDRp: Inf, FWEC: 6, FDRc: 80
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Priloha 12. Analyza rozdilu v aktivaci hipokampu u zdravych dobrovolnikd pfi sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

"""" contrast
v < <= -
| » T SPM{T_}
. 40 |
60 |
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
= ———-—————— e —]

set-level cluster-level peak-level
mm mm mm
P G P FWE-corr qFDR-corr kE puncorr pFWE-curr qFDR—curr T (Zz) puncorr
0.000 4 0.001 0.045 147 0.011 0.000 0.000 9.13 7.45 0.000 -22 -30 -4
0.001 0.049 110 0.025 ©0.000 0.000 7.34 6.34 0.000 24 -28 -6
0.006 0.149 50 0.112 0.002 0.082 4.75 4.42 0.000 -24 -6 -20
0.014 0.266 4.12 3.89 0.000 -34 -10 -22
0.009 0.184 34 0.184 0.004 0.133 4.51 4.23 0.000 26 -4 -20

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.66, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =14.114.1 11.6 mm mm mm; 7.0 7.1 5.8 {voxels}
Expected voxels per cluster, <k> = 20.483 Volume: 14872 = 1859 voxels = 3.0 resels

Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 287.73 voxels)

FWEp: 3.664, FDRp: 7.341, FWEc: 34, FDRc: 110
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Pfiloha 13. Analyza rozdilu v aktivaci parahipokampdlniho gyru u zdravych dobrovolnik{ pfi

sledovani had( vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
IS -
20 t
SPM{T_}
40 ¢
60
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P s pFWE-oorr q‘FDR-mrr kE P uncorr pFWE-corr q‘FDR-oorr 7 (Z:) P uncorr
0.000 4 0.027 0.880 11 0.532 0.003 0.349 4.53 4.24 0.000 -20 -32 -10
0.044 0.880 1 0.880 0.023 0.777 3.83 3.65 0.000 24 -4 -24
0.044 0.880 1 0.880 ©.037 0.788 3.66 3.50 0.000 20 -2 -20
0.044 0.880 1 0.880 0.040 0.788 3.63 3.47 0.000 22 0 -22

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.55, p = 0.000 (0.050)

Extent threshold: k = 0 voxels
Expected voxels per cluster, <k> = 29.149
Expected number of clusters, <c>=0.05

FWEp: 3.550, FDRp: Inf, FWEc: 1, FDRc: Inf

Degrees of freedom =[1.0, 74.0]

FWHM = 15.0 15.3 13.0 mm mm mm; 7.5 7.6 6.5 {voxels}
Volume: 10928 = 1366 voxels = 1.4 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 371.73 voxels)
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Priloha 14. Analyza rozdilu v aktivaci insuly u zdravych dobrovolniki pfi sledovani hadi

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
< < -
1 _ 20 |
T SPM(T_ }
| 40
60 {
(5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
AASSSSSeSsaseaaasee—e——————_—_———__—_——_—————————mmeeeeaaas

cluster-level peak-level
mm mm mm

pFWE-oorr qFDR-corr kE puncorr pFWE-corr qFDR-oorr T = uncorr

0.037 0.725 5 0.725 0.007 0.139 4.38 4.11 0.000 -30 20 -20

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.72, p = 0.000 (0.050) Degrees of freedom =[1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 17.5 17.5 14.0 mm mm mm; 8.7 8.8 7.0 {voxels}
Expected voxels per cluster, <k> = 36.492 Volume: 28888 = 3611 voxels = 3.4 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm,; (resel = 537.05 voxels)

FWEp: 3.720, FDRp: Inf, FWEc: 5, FDRc: Inf
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Priloha 15. Analyza rozdilu v aktivaci PFC u zdravych dobrovolniki pfi sledovani had(

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
b - - contrast
< K -
- . 20 I
= . & y SPM{T7 4}
| | 40 1
"
60 |
0.5 1 1.5

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
K T (Z ) mm mm mm
P c £ FWE-corr qFDR—oorr E puncorr P FWE-corr qFDR-oorr = puncorr
0.000 4 0.023 0.571 10 0.455 0.002 0.254 .23 4.81 0.000 -32 2

0.013 0.571 22 0.264 0.013 0.39¢° .71 4.39 0.000 44 6

5

0.017 0.571 17 0.325 0.004 0.254 5.05 4.66 0.000 38 -2
4

0.029 0.571 6 0.571 0.025 0.485 4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.29, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 15.9 15.6 13.8 mm mm mm; 8.0 7.8 6.9 {voxels}
Expected voxels per cluster, <k> = 18.989 Volume: 180792 = 22599 voxels = 38.1 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 429.55 voxels)

FWEp: 4.285, FDRp: Inf, FWEc: 6, FDRc: Inf

50
52
26
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Priloha 16. Analyza rozdilu v aktivaci okcipitalniho gyru u zdravych dobrovolnikl pfi

sledovani had( vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
< -
| 20 |
pmmD SPM{T_}
40 |
60 |
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
—_—

set-level cluster-level peak-level
mm mm mm
p £ P FWE-corr qFDR-corr kE ’Duncorr IDFWE-oorr cIFDF{-corr T (ZE) ? uncorr
0.001 2 0.000 0.000 2732 0.000 0.000 0.000 19.36 Inf 0.000 40 -84 -2
0.000 0.000 17.52 Inf 0.000 46 =76 -4
0.000 0.000 16.45 Inf 0.000 24 -%94 -2
0.000 0.000 3756 0.000 0.000 0.000 17.73 Inf 0.000 -40 -80 2
0.000 0.000 16.95 Inf 0.000 -26 -86 -4
0.000 0,000 16.29 Inf 0.000 -34 -86 -8

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.02, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 13.2 14.4 13.9 mm mm mm; 6.6 7.2 7.0 {voxels}
Expected voxels per cluster, <k> = 17.781 Volume: 57552 = 7194 voxels = 13.4 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 331.77 voxels)

FWEp: 4.022, FDRp: 8.132, FWEc: 2732, FDRc: 2732
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Priloha 17. Analyza rozdilu v aktivaci tempordlniho gyru u zdravych dobrovolnik{ pfi

sledovani hadl vyvolavajicich strach vs. list(i (strach > listy).

fear.vs.leaves

0 T contrast
, SE =3 -
- 20
- G : SPM{T7 4}
40 t

60 |

0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e e e e e T e T e e e e T i i )

set-level cluster-level peak-level
K T (Z ) mm mm mm
P & P FWE-corr cIFDR-corr E puncorr P FWE-corr qFDR-corr = puncarr
0.001 2 0.000 0.000 1370 0.000 .000 .000 16.99 Inf .000 48 -74 -4

0 0 0

0.000 0.000 13.47 Inf 0.000 42 -66 -10
0.000 0.000 12.90 Inf 0.000 44 -58 -16
0.000 0.000 11.38 Inf 0.000 -46 -68 -8
0.000 0.000 10.%94 Inf 0.000 -40 -48 -18
0.000 0.000 9%193 Inf 0.000 -48 -68 0

0.000 0.000 749 0.000

fable shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.10, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =17.2 16.1 13.8 mm mm mm; 8.6 8.0 6.9 {voxels}
Expected voxels per cluster, <k> = 24.088 Volume: 110488 = 13811 voxels = 20.8 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 476.70 voxels)

FWEp: 4.101, FDRp: 5.999, FWEc: 749, FDRc: 749
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Priloha 18. Analyza rozdilu v aktivaci fusiformniho gyru u zdravych dobrovolnikl pfi

sledovani had( vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
s
Sl
20+
SPM{T7 4}
40 ¢
60 t
05 1 15

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P < P FWE-corr qFDR-corr kE P uncorr P FWE-corr qFDR-corr T (Z:) puncorr
0.000 4 0.000 0.000 1302 0.000 0.000 0.000 16.04 Inf 0.000 32 -82 -4
0.000 0.000 14.34 Inf 0.000 34 -78 -14
0.000 0000 1395 Inf 0.000 22 -82 -14
0.000 0.000 1225 0.000 0.000 0.000 15.42 Inf 0.000 -18 -88 -8
0.000 0.000 14.70 Inf 0,000 ~28 -8 =12
0.000 0.000 14.13 Inf 0.000 -40 -74 -14
0.027 0.713 8 0.535 0.011 0.235 4.32 4.06 0.000 -34 -8 -30
0.043 0.855 1 0.855 0.045 0.906 3.85 3.66 0.000 -34 -10 -24

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.82, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 14.6 14.9 12.6 mm mm mm; 7.3 7.4 6.3 {voxels}
Expected voxels per cluster, <k> = 21.476 Volume: 28008 = 3501 voxels = 5.2 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 341.95 voxels)

FWEp: 3.818, FDRp: 8.762, FWEc: 1, FDRc: 1225



Priloha 19. Analyza rozdilu v aktivaci ryhy calcarine u zdravych dobrovolniki pfi sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves

contrast
= W
‘ & 7 SPM{TM}
L 40 1
60 |
0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

cluster-level peak-level
» T (Z ) mm mm mm
P FWE-corr qFDR—corr E puncorr pFWE-corr qFDR-corr = puncorr
0.000 0.000 2801 0.000 0.000 0.000 18.85 Inf 0.000 8 -86 -2
0.000 0.000 17.42 Inf 0.000 -8 -86 -4

0.000 0.000 16.74 Inf 0.000 20 -96 2

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.72, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =15.0 14.7 13.5 mm mm mm; 7.5 7.3 6.8 {voxels}
Expected voxels per cluster, <k> = 25277 Volume: 27488 = 3436 voxels = 6.0 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 371.41 voxels)

FWEp: 3.718, FDRp: 9.667, FWEc: 2801, FDRc: 2801
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Priloha 20. Analyza rozdilu v aktivaci lingudlniho gyru u zdravych dobrovolnik( pfi sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves

contrast
20 ¢
: T SPMIT)
40 |
60 ¢
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
=i = e = e e e |

set-level cluster-level peak-level
mm mm mm
P G P FWE-corr qFDR-corr kE puncorr P FWE-corr q'FDR-r:orr 7 (Z:) puncorr
0.000 3 0.000 0.000 3315 0.000 0.000 0.000 19.94 Inf 0.000 6 -B2 -4
0.000 0.000 16.88 Inf 0.000 -10 -86 -4
0.000 0.000 14.99 Inf 0.000 -16 -50 -10
0.032 0.855 5 0.632 0.002 0.049 4.80 4.47 0.000 -14 -32 -4
0.043 0.855 1 0.855 0.009 0.170 4,40 4.14 0.000 18 -30 -6

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.81, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =14.7 14.8 12.5 mm mm mm; 7.3 7.4 6.3 {voxels}
Expected voxels per cluster, <k> = 21.390 Volume: 31528 = 3941 voxels = 7.0 resels

Expected number of clusters, <c¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 339.36 voxels)

FWEp: 3.813, FDRp: 4.805, FWEG: 1, FDRc: 3315
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Pfiloha 21. Analyza rozdilu v aktivaci thalamu u zdravych dobrovolnik( pti sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
[ < | <I
oo seumy
i 9 : 40 |
60 |
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
S

set-level cluster-level peak-level
K T (Z ) mm mm mm
p s i FWE-corr q'FDR—corr E puncorr pFWE—oorr qFDR-oarr = P uncorr
0.001 2 0.006 0.132 79 0.125 0.000 0.000 8.33 6.98 0.000 -20 -28 -2

0.007 0.132 76 0.132 0.000 0.000 7.49 6.44 0.000 22 -28 0

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.50, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 16.6 17.0 12.1 mm mm mm; 8.3 8.5 6.0 {voxels}
Expected voxels per cluster, <k> = 34.981 Volume: 17256 = 2157 voxels = 3 4 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 427.11 voxels)

FWEp: 3.500, FDRp: 7.492, FWEc: 76, FDRc: Inf



Priloha 22. Analyza rozdilu v aktivaci amygdaly u zdravych dobrovolnikd pfi sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
! contrast

< < -

% S '
| ‘
_ " _ SPM{T7 4}
| L 40 |

60 |
0.5 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level

p T ) mm mm mm
P s pFWE-oorr q‘FDR-mrr E P uncorr pFWE-corr q‘FDR-oorr = P uncorr
0.001 2 0.015 0.582 55 0.291 0.007 0.344 3.84 3.65 0.000 -22 -6 -16

0.013 0.344 3.62 3.456 0.000 -28 -2 -22
0.031 0.609 14 0.609 0.017 0.344 3.50 3.36 0.000 30 -2 -26

table shows 3 local maxima more than 8.0mm apart

Height threshold: T =3.10, p = 0.001 (0.050) Degrees of freedom =[1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 16.1 15.5 14.3 mm mm mm; 8.1 7.8 7.2 {voxels}
Expected voxels per cluster, <k> = 53.291 Volume: 3664 = 458 voxels = 0.4 resels

Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 448.21 voxels)

FWEp: 3.100, FDRp: Inf, FWEc: 14, FDRc: Inf
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Priloha 23. Analyza rozdilu v aktivaci hipokampu u zdravych dobrovolnikd pfi sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

contrast
v < - < -
" < SPM{T7 4}
‘ 40 |
60 ¢
0.5 1 15

Desicn matrix

Statistics: p-values adjusted for search volume
_

set-level cluster-level peak-level
K T (Z ) mm mm mm
p & P FWE-corr q'FDR—corr E puncorr pFWE—oorr qFDR-carr = p uncorr
0.001 2 0.005 0.179 62 0.090 0.000 0.001 6.02 5.41 0.000 -22 -30 -4

0.032 0.638 5 0.638 0.021 0.423 3.95 3.75 0.000 24 -28 -6

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.65, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 14.1 14.7 11.8 mm mm mm; 7.1 7.4 5.9 {voxels}
Expected voxels per cluster, <k> = 22.015 Volume:; 14872 = 1859 voxels = 2.8 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 305.79 voxels)

FWEp: 3.650, FDRp: 6.016, FWEc: 5, FDRc: Inf
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Priloha 24. Analyza rozdilu v aktivaci parahipokampalniho gyru u zdravych dobrovolnikl pfi

sledovani had( vyvolavajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves
""""""" contrast
L] < <' o

; | 20 ¢
_ P _ SPM{T7 4}
r 40 t

60

0.5 1 15

Desian matrix

Statistics: p-values adjusted for search volume
i e e e e e e e e e e i i

cluster-level peak-level
Z) »p

P FWE-corr qFDR-con' kE puncorr P FWE-corr qFDR-corr 7 = uncorr

mm mm mm

0.029 0.564 9 0.564 0.002 0.035 4.65 4.34 0.000 20 -44 -4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.56, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =15.0 14.8 12.7 mm mm mm; 7.5 7.4 6.4 {voxels}
Expected voxels per cluster, <k> = 27.655 Volume: 10928 = 1366 voxels = 1.4 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 355.52 voxels)

FWEp: 3.559, FDRp: 4.647, FWEc: 9, FDR: Inf
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Priloha 25. Analyza rozdilu v aktivaci PFC u zdravych dobrovolniki pfi sledovani had(

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

i‘ i :
. - contrast
| 20 |
N < . { 74}
; 1 . 40 L
.......... B |
60 ¢
0.5 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
|
set-level cluster-level peak-level
K T (Z ) mm mm mm
P g pFWE-corr qFDR-corr E Ipuncorr b FWE-corr qFDR-(;orr = puncorr
0.000 3 0.001 0.053 90 0.023 0.001 0.040 5.68 5.16 0.000 26 -2 52
05003 0.090 5.5 475 0.000 38 0 52
0.002 0.053 75 0.035 0.003 0.090 5.14 4.74 0.000 46 10 22
0.011 0.210 24 0.210 0.015 0.287 4,71 4.39 0.000 -24 -4 54

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.32, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =15.1 14.9 13.4 mm mm mm; 7.6 7.4 6.7 {voxels}
Expected voxels per cluster, <k> = 16.333 Volume: 180792 = 22599 voxels = 43.3 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 378.15 voxels)

FWEp: 4.318, FDRp: 5.685, FWEc: 24, FDRc: Inf



Priloha 26. Analyza rozdilu v aktivaci okcipitalniho gyru u zdravych dobrovolnik( pfi

sledovani had( vyvolavajicich odpor vs. listd (odpor > listy).

disgust.vs.leaves

_ Y K ' contrast
< FS

—
T

20 ¢
S T}
40 |
60 t
0.5 1 15
Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
2 T (Z ) mm mm mm
P ¢ pFWE-corr q‘FDR—corr E puncorr pFWE-curr qFDRwrr = puncorr
0.001 2 0.000 0.000 2530 0.000 0.000 0.000 15.60 Inf 0.000 46 -76 -4
0.000 0.000 12.67 Inf 0.000 28 -78 24
0.000 0000 21,63 Inf 0.000 40 -64 -14
0.000 0.000 3554 0.000 0.000 0.000 15.04 Inf 0.000 -42 -80 4
0.000 0.000 13.02 Inf 0.000 =22 =82 22
0.000 Q0060 1108 Inf 0.000 -24 -72 28

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.93, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =14.5 16.3 16.1 mm mm mm; 7.3 8.2 8.0 {voxels}
Expected voxels per cluster, <k> = 27.279 Volume: 57552 = 7194 voxels = 9.3 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 475.60 voxels)

FWEp: 3.933, FDRp: 5.023, FWEc: 2530, FDRc: 2530
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Priloha 27. Analyza rozdilu v aktivaci tempordlniho gyru u zdravych dobrovolnik( pfi

sledovani had( vyvolavajicich odpor vs. listd (odpor > listy).

disgust.vs.leaves

contrast
- < T
Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
K T (Z ) mm mm mm
P 2 p FWE-corr qFDR-corr E Ipuncurr pFWE-corr qFDR-corr = puncorr
0.001 2 0.000 0.000 1358 0.000 0.000 0.000 15.51 Inf 0.000 48 -74 -4
0.000 0.000 10.35  Inf 0.000 44 -58 -16
0.000 0.000 9.70 7.76 0.000 48 -76 8
0.000 0.000 827 0.000 0.000 0.000 10.21 Inf 0.000 -46 -68 -8
0.000 0.000 10.06 Inf 0.000 -40 =70 12
0.000 0.000 9.68 F.05 0.000 -48 -68 0

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.14, p =0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =16.2 15.2 13.2 mm mm mm; 8.1 7.6 6.6 {voxels}
Expected voxels per cluster, <k> = 19.808 Volume: 110488 = 13811 voxels = 24.5 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 404.51 voxels)

FWEp: 4.143, FDRp: 5.733, FWEc: 827, FDRe: 827
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Priloha 28. Analyza rozdilu v aktivaci fusiformniho gyru u zdravych dobrovolnikl pfi

sledovani had( vyvolavajicich odpor vs. listd (odpor > listy).

disgust.vs.leaves
contrast
< <
\\\\\ & h -
g~ 20 t
- P . SPM{T7 4}
| % 7 40 1
60
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e |

set-level cluster-level peak-level
mm mm mm
P & pFWE-corr qFDR-corr kE puncurr pFWE-corr qFDRmrr T (Z:) puncorr
0.001 2 0.000 0.000 1154 0.000 0.000 0.000 11.61 Inf 0.000 =-22 -76 -6
0.000 0.000 10.5%  Inf 0.000 =-38 -70 -12
0.000 0.000 10.24 Inf 0.000 -40 -58 -16
0.000 0.000 1221 0.000 0.000 0.000 11.52 Inf 0.000 38 -66 -14
0.000 0,000 11,29 Inf 0.000 24 =72 =8
0.000 0.000 9.8%  Inf 0.000 32 -78 -4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.75, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 16.2 16.3 14.3 mm mm mm; 8.1 8.2 7.1 {voxels}
Expected voxels per cluster, <k> = 31.266 Volume: 28008 = 3501 voxels = 3.8 resels

Expected number of clusters, <¢>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 469.79 voxels)

FWEp: 3.746, FDRp: 5.336, FWEc: 1154, FDRc: 1154
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Priloha 29. Analyza rozdilu v aktivaci lingudlniho gyru u zdravych dobrovolnik( pfi sledovani

hadU vyvoldvajicich odpor vs. list(i (odpor > listy).

disgust.vs.leaves
""" contrast
A _ 20 |
% PRED SPM{TM}
40 |
60 |
0.5 1 15

Desian matrix

Statistics: p-values adjusted for search volume
e = == S = i |

set-level cluster-level peak-level

5 K T 7 mm mm mm
P P FWE-corr qFDR-con' E puncorr P FWE-corr qFDR-corr ( :) puncorr

0.001 2 0.000 0.000 3276 0.000 0.000 0.000 16.38 Inf 0.000 6 -78 -2
0.000 0.000 13.50 Inf 0.000 16 -74 -8

0.000 05000 12.21 Inf 0.000 -20 -74 -8

0.024 0.479 14 0.479 0.000 0.000 7.63 6.53 0.000 38 -78 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.75, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 16.3 15.9 13.8 mm mm mm; 8.1 7.9 6.9 {voxels}
Expected voxels per cluster, <k> = 29.526 Volume: 31528 = 3941 voxels = 5.4 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 443.93 voxels)

FWEp: 3.746, FDRp: 5.612, FWEc: 14, FDRc: 3276
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Priloha 30. Analyza rozdilu v aktivaci ryhy calcarine u zdravych dobrovolnik{ pfi sledovani

hadU vyvoldvajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves

contrast
| 20 t
~ SPW{T_}
< -
40 |
60 r
0.5 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
e e |
cluster-level peak-level
X T (Z ) P mmmm mm
pFWE-corr qFDR-corr E puncorr pFWE-::orr qFDR-oorr = uncorr
0.000 0.000 2781 0.000 0.000 0.000 15.03 Inf 0.000 6 -82 0
0.000 0.000 11.85 Inf 0.000 -8 -82 0

0.000 0.000 905 Tl 0.000 =12 =68 4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.65, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =16.4 15.8 14.9 mm mm mm; 8.2 7.9 7.4 {voxels}
Expected voxels per cluster, <k> = 34.462 Volume: 27488 = 3436 voxels = 4.6 resels

Expected number of clusters, <¢> =0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 479.30 voxels)

FWEp: 3.652, FDRp: 7.369, FWEc: 2781, FDRc: 2781
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Pfiloha 31. Analyza rozdilu v aktivaci thalamu u zdravych dobrovolnik( pti sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
contrast

LY < £ Y <-

_ 20t
- . = y SPM{T7 4}

: . ‘_ 40 |

60 |

0.5 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
K T (Z ) mm mm mm
P 2 P FWE-corr qFDRfcorr E puncorr pFWEmrr qFDR—cnrr = P uncorr
0.001 2 0.019 0.461 29 0.371 0.000 0.005 5.48 5.00 0.000 -20 -30 0

0.023 0.461 20 0.461 0.001 0.033 4.75 4.42 0.000 22 -26 -2
0.015 0.288 3%93« 3u73 0000 22 =28 10

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.48, p = 0.000 (0.050) Degrees of freedom =[1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =17.3 17.3 12.5 mm mm mm; 8.6 8.6 6.2 {voxels}
Expected voxels per cluster, <k> = 39.050 Volume: 17256 = 2157 voxels = 3.1 resels

Expected number of clusters, <¢c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 466.83 voxels)

FWEp: 3.476, FDRp: 4.750, FWEc: 20, FDRc: Inf



Priloha 32. Analyza rozdilu v aktivaci insuly u zdravych dobrovolnik{ pfi sledovani had(

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
contrast
< < -

: , 20 ¢
X mauw SPM{T_}
40 t

777777777 60 |

0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
D )

cluster-level peak-level
mm mm mm

pFWE-oorr qFDR-carr kE P uncorr pFWE-mrr qFDR-oorr 7 = uncorr

0.175 0.919 1 0.919 0.113 0.572 3.42 3.29 0.001 -30 20 -20

fable shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.20, p = 0.001 (0.189) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =17.0 17.3 13.7 mm mm mm; 8.5 8.7 6.9 {voxels}
Expected voxels per cluster, <k> = 54.333 Volume: 28888 = 3611 voxels = 3.6 resels

Expected number of clusters, <¢> = 0.21 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 505.85 voxels)

FWEp: 3.734, FDRp: Inf, FWEc: Inf, FDRc: Inf

45



Pfiloha 33. Analyza rozdilu v aktivaci okcipitalniho gyru u zdravych dobrovolnik( pfi

sledovani hadl vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

contrast
.- " —
: . sPmT
t ; 40 ¢
60 |
05 1 15

Desian matrix

Statistics: p-values adjusted for search volume
—_—

set-level cluster-level peak-level
K T (Z ) mm mm mm
p £ P FWE-corr qFDR-corr E ’Duncorr IDFWE-oorr cIFDR-corr = ? uncorr
0.001 2 0.000 0.000 1234 0.000 0.000 0.000 17.11 Inf 0.000 20 -98 4

0.000 0.000 1490 0.000 0.000 0.000 15.47 Inf 0.000 -18 -100 4
0.001 0.015 5.22 4.80 0.000 -44 -74 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T =3.91, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 15.9 16.3 16.0 mm mm mm; 7.9 8.1 8.0 {voxels}
Expected voxels per cluster, <k>= 30.092 Volume: 57552 = 7194 voxels = 8.6 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 516.49 voxels)

FWEp: 3.913, FDRp: 5.220, FWEc: 1234, FDRc: 1234
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Priloha 34. Analyza rozdilu v aktivaci tempordlniho gyru u zdravych dobrovolnik{ pfi

sledovani hadl vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

I

contrast
- < < @ _

i 4 20 |
_ < y SPM{T_ }
‘ 40 |
e

60 |

0.5 1 15

Desian matrix

Statistics: p-values adjusted for search volume
__

cluster-level peak-level
mm mm mm
Z2) »p

0.002 0.041 108 0.041 0.000 0.000 7.63 6.53 0.000 44 -74 -6
0.001 0.041 5.2%9 4.86 0.000 40 -54 -14

p FWE-corr qFDR-corr kE Ipuncurr pFWE-corr qFDR-corr uncorr

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.09, p =0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =17.3 16.2 14.1 mm mm mm; 8.6 8.1 7.0 {voxels}
Expected voxels per cluster, <k> = 25.055 Volume: 110488 = 13811 voxels = 20.1 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 492.63 voxels)

FWEp: 4.092, FDRp: 5.289, FWEc: 108, FDRc: 108
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Pfiloha 35. Analyza rozdilu v aktivaci fusiformniho gyru u zdravych dobrovolnikd pfi

sledovani hadl vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

’ o SPMT_ )

Statistics: p-values adjusted for search volume

20 |

40 |

60 t

contrast

_
T

0.5

1 1.5

Desian matrix

set-level cluster-level peak-level
mm mm mm
P ¢ pFWE-corr qFDR-oorr kE Ipuncorr IpFWE-corr qFDR-corr (Z:) P uncorr
0.000 3 0.000 0.000 665 0.000 0.000 0.000 12.36 Inf 0.000 28 -88 -6
0.000 0.000 7.83 6.66 0.000 J2 ~80 ~18
0.000 0.001 5.90 502 0.000 36 -60 -14
0.000 0.002 362 0.001 0.000 0.000 11.53 Inf 0.000 -18 -88 -8
0.000 0.000 9,59 7.70 0.000 =28 -84 ~18
0.016 0.311 27 0.311 0.011 0.208 4.29 4.04 0.000 -38 -44 -24

table shows 3 focal maxima more than 8.0mm apart

Height threshold: T = 3.76, p = 0.000 (0.050)
Extent threshold: k = 0 voxels

Expected voxels per cluster, <k> = 28.421
Expected number of clusters, <c> = 0.05

FWEp: 3.763, FDRp: 5.898, FWEc: 27, FDRc: 362

Degrees of freedom =[1.0, 74.0]

FWHM =15.7 16.1 13.7 mm mm mm; 7.9 8.0 6.9 {voxels}
Volume: 28008 = 3501 voxels = 4.1 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 433.24 voxels)



Priloha 36. Analyza rozdilu v aktivaci ryhy calcarine u zdravych dobrovolnik{ pfi sledovani

hadU vyvoldvajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
' contrast
<S558 st
W ™ | 20 |
’x < : SPM{TM}
40 1
60
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
| EEE—————— e S ———

cluster-level peak-level

K T 7 mm mm mm
pFWE-corr qFDR-oorr E puncorr pFWE-corr qFDR—corr ( :) P uncorr

0.000 0.000 838 0.000 0.000 0.000 17.81 Inf 0.000 20 -98 2
0.000 0.000 15.36 Inf 0.000 -18 -100 -4
0.000 0.000 14.31 Inf 0.000 14 -92 -4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.62, p = 0.000 (0.050) Degrees of freedom =[1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 17.5 16.0 15.8 mm mm mm; 8.7 8.0 7.9 {voxels}
Expected voxels per cluster, <k> = 40.872 Volume: 27488 = 3436 voxels = 4.0 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 551.66 voxels)

FWEp: 3.616, FDRp: 5.179, FWEc: 838, FDRc: 838
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Priloha 37. Analyza rozdilu v aktivaci lingudlniho gyru u zdravych dobrovolnik( pfi sledovani

hadU vyvoldvajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

= contrast
E -
v o] ' . v 20 |
& PREREE L U
3 , 40 }
60 |
05 1 15

Desian matrix

Statistics: p-values adjusted for search volume
ame——=———=—ane — — = ——=- = = — &smu= = = = = = == - = |

set-level cluster-level peak-level

mm mm mm
P ¢ pFWE-corr crFDR-corr kE puncorr pFWE-corr qFDR—corr T (Z:) puncorr
0.001 2 0.000 0.001 501 0.000 0.000 0.000 13.58 Inf 0.000 12 -90 -4
0.000 0.000 13.08 Lref 0.000 27 «890 =g
0.000 0.000 Tl 6.60 0.000 34 -80 -18
0.000 0.001 389 0.001 0.000 0.000 13.30 Inf 0.000 -1l6 -92 -2
0.000 0.000 11.30 Inf 0.000 =18 —90 =12
0.000 0.000 8.03 6.79 0.000 -12 -84 2

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.74, p = 0.000 (0.050) Degrees of freedom =[1.0, 74.0]

Extent threshold: k = 0 voxels FWHM = 16.6 16.1 13.8 mm mm mm; 8.3 8.0 6.9 {voxels}
Expected voxels per cluster, <k> = 30.876 Volume: 31528 = 3941 voxels = 5.2 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 460.66 voxels)

FWEp: 3.737, FDRp: 7.459, FWEc: 389, FDRc: 389
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Pfiloha 38. Analyza rozdilu v aktivaci thalamu u zdravych dobrovolnik( pfi sledovani hadu

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

= 20 |
- o SPMT)
| 40|
60 |
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
__

set-level cluster-level peak-level
K (Z ) mm mm mm
P g p FWE-corr qFDR-corr E Ipuncurr pFWE-corr qFDR-corr = puncorr
0.001 2 0.025 0.883 14 0.485 0.000 0.012 5.18 4.77 0.000 -16 -8 -2

0.044 0.883 1 0.883 0.045 0.905 3.57 3.42 0.000 22 -28 0

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.53, p =0.000 (0.050) Degrees of freedom = [1.0, 74.0]

Extent threshold: k = 0 voxels FWHM =15.8 16.1 12.0 mm mm mm; 7.9 8.0 6.0 {voxels}
Expected voxels per cluster, <k> = 30.282 Volume: 17256 = 2157 voxels = 3.8 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 380.00 voxels)

FWEp: 3.531, FDRp: 5.178, FWEc: 1, FDRe: Inf
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Priloha 39. Analyza rozdilu v aktivaci ryhy calcarine u zdravych dobrovolnik{ pfi sledovani

hadU vyvoldvajicich odpor vs. strach (odpor > strach).

disgust.vs.fear

contrast
. < 2 _
| 20 |
oF AmmD SPM(T_}
40 |
60 |
05 1 15

Desicn matrix

Statistics: p-values adjusted for search volume
_

cluster-level peak-level
v T Z) 7 mm mm mm
P FWE-corr q'FDR—corr E puncorr pFWE—oorr qFDR-oarr = uncorr
0.013 0.260 48 0.260 0.001 0.044 4.98 4.61 0.000 8 -72 4
0.010 0.202 4.17 3.94 0.000 -2 -72 8
table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.62, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]
Extent threshold: k = 0 voxels FWHM = 17.5 16.0 15.8 mm mm mm; 8.7 8.0 7.9 {voxels}
Expected voxels per cluster, <k> = 40.872 Volume:; 27488 = 3436 voxels = 4.0 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 551.66 voxels)

FWEp: 3.616, FDRp: 4.980, FWEc: 48, FDRc: Inf
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Priloha 40. Analyza rozdilu v aktivaci lingudlniho gyru u zdravych dobrovolnik( pfi sledovani

hadU vyvoldvajicich odpor vs. strach (odpor > strach).

disgust.vs.fear
| contrast
. < - -
7 : 20 ¢
T SPM(T_ }
40 |
60 ¢
0.5 1 15

Desian matrix

Statistics: p-values adjusted for search volume
EEEEEEEEES—S—S—S—S——————————————————————————————————————————————

cluster-level peak-level
X T ) » mm mm mm
P FWE-corr qFDR-corr E b uncorr P FWE-corr qFDR—curr = uncorr
0.001 0.012 216 0.012 0.000 0.001 5.88 5.31 0.000 4 -68 4
table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.74, p = 0.000 (0.050) Degrees of freedom = [1.0, 74.0]
Extent threshold: k = 0 voxels FWHM = 16.6 16.1 13.8 mm mm mm; 8.3 8.0 6.9 {voxels}
Expected voxels per cluster, <k> = 30.876 Volume: 31528 = 3941 voxels = 5.2 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 460.66 voxels)

FWEp: 3.737, FDRp: 5.883, FWEc: 216, FDRc: 216



Priloha 41. Analyza rozdilu v aktivaci na Urovni celého mozku u ofidiofobikl pfi sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves
contrast
: g
| 10t
S SPMT)
20 |
L
30+
05 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e e

set-level cluster-level peak-level
mm mm mm
B & P FWE-corr qFDR—curr kE puncorr P FWE-corr q‘FDR-c,orr T (Zz) P uncorr
0.000 15 0.000 0.000 133000.000 0.000 0.000 10.88 7.24 0.000 -34 -90 -14
0.000 0.000 10.57 7.13 0.000 28 -68 26
0.000 0.000 10.51 7.11 0.000 -22 -94 -14
0.001 0.090 59 0.018 0.000 0.001 8.35 6.22 0.000 34 0 68
0.006 0.145 6.19 5.10 0.000 26 0 74
0.007 0.332 21 0.133 0.002 0.048 6.66 5.36 0.000 ~-12 6 76
0.001 0.093 52 0.025 0.002 0.048 6.65 5.36 0.000 -28 -58 64
0.001 0.090 65 0.014 0.002 0.051 6.62 5.34 0.000 0 -44 8
0.003 0.196 33 0.065 0.003 0.073 6.47 5.26 0.000 32 -52 -56
0.012 0.495 13 0.231 0.020 0.445 5.73 4.81 0.000 -56 16
0.031 0.654 5.55 4.71 0.000 -60 8 4
0.029 0.767 3 0.576 0.025 0.569 5.63 4.75 0.000 -16 -72 52
0.023 0.767 5 0.461 0.026 0.571 5.62 4.75 0.000 6 64 28
0.033 0.767 2 0.656 0.027 0.587 5.61 4.74 0.000 6 -32 80
0.033 0.767 2 0.656 0.032 0.669 5.54 4.70 0.000 12 -76 58
0.039 0.767 1 0.767 0.038 0.781 5.47 4.65 0.000 -36 -62 0
0.039 0.767 1 0.767 0.043 0.877 5.42 4.62 0.000 -30 -50 -54
0.039 0.767 1 0.767 0.046 0.934 5.39 4.60 0.000 2 66 24
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 5.36, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM = 16.0 15.9 13.5 mm mm mm; 8.0 7.9 6.8 {voxels}
Expected voxels per cluster, <k> = 9.734 Volume: 1591160 = 198895 voxels = 430.4 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 428.46 voxels) 235!

FWEp: 5.362, FDRp: 6.653, FWEc: 1, FDRc: 13300 Page 1 1



Priloha 42. Analyza rozdilu v aktivaci na Urovni celého mozku u ofidiofobikl pfi sledovani

hadU vyvoldvajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves
contrast
10 ¢
. SPM{T )
20 ¢
30 |
0.5 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
mm mm mm
B & 'UFWE-mrr qFDR-corr kE punmrr pFWE-oorr c'~,FDR-oorr T (Z:) puncorr
0.000 16 0.000 0.000 106940.000 0.000 0.000 11.14 7.33 0.000 46 -78 6
0.000 0.000 10.77 7.20 0.000 -40 -62 -24
0.000 0.000 10.04 6.93 0.000 -6 -74 -20
0.002 0.183 37 0.034 0.000 0.008 7.58 5.85 0.000 -30 -58 66
0.001 0.099 55 0.012 0.001 0.032 7.00 5.55 0.000 -18 -70 50
0.013 0.298 5.95 4.95 0.000 -20 -60 44
0.002 0.187 32 0.047 0.001 0.051 6.79 5.43 0.000 34 2 66
0.005 0.244 20 0.107 0.003 0.082 6.54 5.30 0.000 -32 -50 -36
0.004 0.244 23 0.086 0.003 0.101 6.45 5.25 0.000 -2 -52 74
0.005 0.244 21 0.099 0.004 0.109 6.41 5.22 0.000 50 8 36
0.015 0.395 0.297 0.005 0.124 6.35 5.19 0.000 30 -48 -54
0.019 0.451 &6 0.367 0.012 0.274 5.99 4.98 0.000 -32 -50 -54
0.010 0.362 12 0.203 0.014 0.312 5.93 4.94 0.000 26 -72 -52
0.008 ©0.315 15 0.158 0.015 0.335 5.90 4.92 0.000 -14 -42 -22
0.015 0.395 8 0.297 0.021 0.468 5.75 4.83 0.000 6 14 54
0.014 0.395 9 0.269 0.028 0.572 5.66 4.77 0.000 -58 14 2
0.027 0.567 3 0.532 0.028 0.572 5.66 4.77 0.000 -50 0 44
0.021 0.470 5 0.411 0.040 0.817 5.51 4.68 0.000 12 -48 74
table shows 3 local maxima more than 8.0mm apart
Height threshold: T =5.42, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM = 15.1 15.0 12.7 mm mm mm; 7.6 7.5 6.4 {voxels}
Expected voxels per cluster, <k> =7.937 Volume: 1591160 = 198895 voxels = 509.9 resels
Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 361.72 voxels) | . 5

FWEp: 5.424, FDRp: 6.869, FWEc: 1, FDRc: 10694 Page 1 1



Priloha 43. Analyza rozdilu v aktivaci amygdaly u ofidiofobik( pfi sledovani hadd

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
< < -

| 10
¥
- 3 1 SPM{T37}
| 20 |

30t

0.5 1 1.5

L Desian matrix
Statistics: p-values adjusted for search volume
E=————————————————————— =]
cluster-level peak-level FE——

Z_) »

pFWE-ocrr qFDR-curr kE Ipuncm’r pFWE-corr qFDR-oorr T = uncorr

0.022 0.424 42 0.424 0.008 0.324 3.92 3.56 0.000 -30 -4 -14
0.012 0.324 379 346 0000 =24 ~2 =76

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.17, p = 0.002 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM =17.9 17.6 15.9 mm mm mm; 8.9 8.8 7.9 {voxels}
Expected voxels per cluster, <k> = 70.305 Volume: 3736 = 467 voxels = 0.3 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 624.63 voxels)

FWEp: 3.170, FDRp: Inf, FWEc: 42, FDRc: Inf



Priloha 44. Analyza rozdilu v aktivaci parahipokampalniho gyru u ofidiofobik( pfi sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves

contrast
e EeE -
| 7 10 ¢
- T SPM{T, }
i 20t
""" 30 |
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e e G e e e g |

set-level cluster-level peak-level
K T (Z ) mm mm mm
P & pFWE-mrr q‘FDR-mrr E P uncorr pFWE-cnrr q‘FDR-onrr = P uncorr
0.001 2 0.033 0.845 4 0.654 0.010 0.388 4.47 3.97 0.000 -32 -26 -24

0.042 0.845 1 0.845 0.037 0.731 3.96 3.59 0.000 28 -24 -28

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.83, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM =14.0 15.7 11.2 mm mm mm; 7.0 7.8 5.6 {voxels}
Expected voxels per cluster, <k> = 19.266 Volume: 11792 = 1474 voxels = 1.7 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 306.55 voxels)

FWEp: 3.832, FDRp: Inf, FWEc: 1, FDRe: Inf



Priloha 45. Analyza rozdilu v aktivaci insuly u ofidiofobikud pfi sledovani hadl vyvoldvajicich

strach vs. listd (strach > listy).

fear.vs.leaves

contrast
< - _
10 ¢
| SPM{T37}
L < 4
| 20
30 |
15 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
e .|
set-level cluster-level peak-level
P T ) mm mm mm
P & pFWE-mrr q‘FDR-mrr E P uncorr pFWE-cnrr q‘FDR-onrr = P uncorr
0.000 3 0.034 0.875 5 0.677 0.006 0.336 4.83 4.22 0.000 34 30 -4
0.044 0.875 1 0.875 0.024 0.652 4.26 3.82 0.000 -30 20 -20
0.041 0.875 2 0.809 0.033 0.652 4.14 3.73 0.000 -44 8 4
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 3.97, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =16.4 17.1 13.8 mm mm mm; 8.2 8.6 6.9 {voxels}
Expected voxels per cluster, <k> = 27.317 Volume: 29024 = 3628 voxels = 3.8 resels
Expected number of clusters, <¢c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 483.85 voxels)

FWEp: 3.970, FDRp: Inf, FWEc: 1, FDRe: Inf
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Priloha 46. Analyza rozdilu v aktivaci PFC u ofidiofobik pfi sledovani hadi vyvoldvajicich

strach vs. listd (strach > listy).

fear.vs.leaves
contrast
< : < _
| | 10 ¢
- s _ SPM{T37}
£ 20 ¢
30t
0.5 1 15

- Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P & P FWE-corr qFDR-corr kE puncorr P FWE-corr qFDR—corr T (Z:) puncorr
0.000 8 0.001 0.156 87 0.019 0.000 0.001 8.35 6.22 0.000 34 0 68
0.004 0.260 5.67 4.78 0.000 22 -2 76
0.024 0.549 4.95 4.31 0.000 14 2 76
0.010 0.636 24 0.188 0.003 0.260 5.73 4.81 0.000 -56 16 2
0.024 0.636 7 0.480 0.007 0.373 5.43 4.62 0.000 -14 2 76
0.024 0.636 7 0.480 0.016 0.448 5.12 4.42 0.000 50 10 48
0.026 0.636 6 0.516 0.016 0.448 5.12 4.42 0.000 -58 6 6
0.028 0.636 5 0.556 0.016 0.448 5.11 4.42 0.000 32 32 -6
0.020 0.636 10 0.394 0.017 0.448 5.09 4.41 0.000 =-32 24 -20
0.037 0.727 2 0.727 0.036 0.709 4.79 4.20 0.000 -52 20 -10
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.66, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM = 16.2 15.7 13.4 mm mm mm; 8.1 7.9 6.7 {voxels}
Expected voxels per cluster, <k> = 14.801 Volume: 202624 = 25328 voxels = 43.5 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 426.32 voxels)

FWEp: 4.660, FDRp: 8.350, FWEc: 2, FDRc: Inf



Pfiloha 47. Analyza rozdilu v aktivaci ACC u ofidiofobikl pfi sledovani had( vyvolavajicich

strach vs. listd (strach > listy).

fear.vs.leaves

contrast
L1 el
< < _
10
SPM{T, }
b a < 4 7
20 ¢
30 |
0.5 1 1.5
o Nesian matrix
Statistics: p-values adjusted for search volume
= . ———————}
set-level cluster-level peak-level
T 7 Z7 7 mm mm mm
P ¢ P FWE-corr qFDR—corr E p uncorr P FWE-cor qFDR—corr = uncorr
0.000 3 0.017 0.899 33 0.334 0.000 0.005 6.48 5.27 0.000 2 -42 8
0.033 0.899 8 0.653 0.003 0.074 5.23 4.49 0.000 -4 -42 8
0.045 0.899 1 0.899 0.030 0.589 4.27 3.83 0.000 -2 -46 14
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.06, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =19.1 19.4 15.5 mm mm mm; 9.6 9.7 7.8 {voxels}
Expected voxels per cluster, <k> = 38.127 Volume: 61232 = 7654 voxels = 7.2 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 720.77 voxels)

FWEp: 4.056, FDRp: 6.484, FWEc: 1, FDRc: Inf

60



Priloha 48. Analyza rozdilu v aktivaci okcipitalnim u ofidiofobik( pti sledovani had(i

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

SPM(T,_}

Statistics: p-values adjusted for search volume

contrast
10
20 |
30 |
0.5 1 1.5

Desian matrix

set-level cluster-level peak-level

mm mm mm

P G pFWE-cnrr qFDR-oorr puncorr pFWE-corr qFDR-corr (Z:) P uncorr
0.000 4 0.000 0.000 3080 0.000 0.000 0.000 10.59 7.14 0.000 -36 -90
0.000 0.000 10.42 7.08 0.000 -42 -84
0.000 0.000 10.10 6.96 0.000 =22 =98
0.000 0.000 2923 0.000 0.000 0.000 10.57 7.13 0.000 28 -68
0.000 0.000 10.35 7.05 0.000 44 -78
0.000 0.000 9.67 6.79 0.000 46 =76
0.044 0.879 0.879 0.041 0.824 4.26 3.82 0.000 -20 -60
0.044 0.879 0.879 0.041 0.824 4.25 3.81 0.000 -8 -84

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.17, p = 0.000 (0.050)

Extent threshold: k = 0 voxels

Expected voxels per cluster, <k> = 28.866
Expected number of clusters, <c> = 0.05

Degrees of freedom = [1.0, 37.0]

FWHM = 16.6 17.2 16.7 mm mm mm; 8.3 8.6 8.3 {voxels}
Volume: 67080 = 8385 voxels = 9.1 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 594.72 voxels)

FWEp: 4.172, FDRp: 5.409, FWEc: 1, FDRc: 2923

-12
-10
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Priloha 49. Analyza rozdilu v aktivaci tempordlniho gyru u ofidiofobikl pfi sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

g contrast
. T {T,}
| 20 t
30 |
05 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
P T ) mm mm mm
P & pFWE-mrr q‘FDR-mrr E P uncorr pFWE-cnrr q‘FDR-onrr = P uncorr
0.000 6 0.000 0.000 1364 0.000 0.000 0.000 9.60 6.76 0.000 50 -72 -12
0.000 0.000 9.21 6.60 0.000 46 -46 -22
0.000 0.000 9.1% 6.59 0.000 50 -66 8
0.017 0.457 16 0.330 0.000 0.007 6.55 5.30 0.000 -52 -74 6
0.019 0.457 13 0.381 0.000 0.012 6.31 5.17 0.000 44 -30 -20
0.000 0.029 137 0.010 ©0.000 0.015 6.20 5.10 0.000 -38 -30 -22
0.001 0.015 6.18 5.09 0.000 -48 -58 -18
0.001 0.015 6.17 5.09 0.000 -42 -50 -18
0.010 0.400 28 0.200 0.001 ©0.016 6.12 5.06 0.000 -46 -68 -10
0.028 0.562 6 0.562 0.031 0.646 4.63 4.08 0.000 -42 -60 2
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.44, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =16.6 15.8 13.9 mm mm mm; 8.3 7.9 6.9 {voxels}
Expected voxels per cluster, <k> = 18.226 Volume: 119120 = 14890 voxels = 23.6 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 452.85 voxels)

FWEp: 4.438, FDRp: 5.736, FWEc: 6, FDRc: 137



Pfiloha 50. Analyza rozdilu v aktivaci fusiformniho gyru u ofidiofobik( pfi sledovani had

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast

_

10 ¢

. sewTy)

B __ SRR 21

30

0.5 1 1.5

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P ¢ pFWE-corr qFDR-corr kE P uncorr R FWE-corr qlFDR-corr T (Zz) i uncorr

0.001 2 0.000 0.000 1258 0.000 0.000 0.000 10.42 7.08 0.000 40 -48 -20
0.000 0.000 9.64 6.78 0.000 44 -64 -18
0.000 0.000 9.34 6.65 0.000 24 -80 -12

0.000 0.000 1188 0.000 0.000 0.000 10.29 7.03 0.000 -38 -62 -20
0.000 0.000 10.03 6.93 0.000 -44 -68 -16
0.000 0.000 9.72 6.81 0.000 -40 -84 -14
table shows 3 local maxima more than 8.0mm apart

Height threshold: T =4.08, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = O voxels FWHM = 14.5 14.8 12.0 mm mm mm; 7.2 7.4 6.0 {voxels}

Expected voxels per cluster, <k> = 16.766 Volume: 28448 = 3556 voxels = 5.6 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 322.60 voxels)

FWEp: 4.079, FDRp: 5.526, FWEc: 1188, FDRc: 1188



Priloha 51. Analyza rozdilu v aktivaci ryhy calcarine u ofidiofobikd pfi sledovani hadud

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

! . semy)

Statistics: p-values adjusted for search volume

contrast
10 ¢
20 t
30 ¢
0.5 1 15

Desian matrix

set-level cluster-level peak-level
mm mm mm
P G P FWE-corr qFDR-con' kE puncorr P FWE-corr qFDR-corr J (Z:') puncorr
0.001 2 0.000 0.000 2008 0.000 0.000 0.000 8.57 6.32 0.000 28 -74 10
0.000 0.000 8.48 628 0.000 =2 =82 R0
b.080 0.000 8,30 6.20 0.000 2 ~82 -8
0.045 0.901 1 0.901 0.024 0.498 4.12 3.71 0.000 -6 -44 6

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.81, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]

Extent threshold: k = Q voxels FWHM =17.8 17.2 16.1 mm mm mm,; 8.9 8.6 8.0 {voxels}
Expected voxels per cluster, <k> = 39.365 Volume: 28328 = 3541 voxels = 3.7 resels

Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 616.37 voxels)

FWEp: 3.812, FDRp: 5.642, FWEc: 1, FDRc: 2008



Pfiloha 52. Analyza rozdilu v aktivaci lingudlniho gyru u ofidiofobik( pfi sledovani hadi

vyvolavajicich strach vs. list(l (strach > listy).

fear.vs.leaves
W TN, ' contrast
: | 10t
4 P = SPM{T37}
20 ¢
30t
0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
. T Z) » mm mm mm
P & i FWE-corr qFDRmrr E ’Duncorr lDF‘a‘\ﬁEa:;orr qFDR—corr = uncorr
0.000 3 0.000 0.000 2043 0.000 0.000 0.000 10.88 7.24 0.000 -34 -90 -14
0.000 0.000 10.51 7.11 0.000 =-22 -94 -14
0.000 0.000 9.45 6.70 0.000 =12 -80 -10
0.025 ©0.753 15 0.502 0.001 0.023 5.46 4.65 0.000 6 -40 4
0.040 0.79%0 3 0.790 0.027 0.530 4.16 3.75 0.000 -8 -38 2
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 3.90, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =17.9 18.0 14.6 mm mm mm; 8.9 9.0 7.3 {voxels}
Expected voxels per cluster, <k> = 34.840 Volume: 32352 = 4044 voxels = 4.2 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 586.26 voxels)

FWEp: 3.904, FDRp: 5.253, FWEc: 3, FDRc: 2043



Priloha 53. Analyza rozdilu v aktivaci thalamu u ofidiofobik( pfi sledovani had(

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
| <_1
e 10 ¢
, | SPM{TBT}
- < -4
- 20
30 ¢
0.5 1 1:5
o Desian matrix
Statistics: p-values adjusted for search volume
=-_ 3
set-level cluster-level peak-level
K v ) mm mm mm
p ¢ pFWE-ourr qFDR-c‘.orr = puncorr pFWE-corr qFDF{-oorr = puncorr
0.001 2 0.011 0.442 36 0.221 0.003 0.252 4.89 4.27 0.000 20 -26 14
0.018 0.352 4.18 3.76 0.000 22 -28 6
0.026 0.504 11 0.504 0.012 0.352 4.34 3.87 0.000 -22 -26 O
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 3.73, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM = 16.6 15.0 12.1 mm mm mm; 8.3 7.5 6.1 {voxels}
Expected voxels per cluster, <k>=25.813 Volume: 17256 = 2157 voxels = 3.8 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 378.67 voxels)

FWEp: 3.732, FDRp: Inf, FWEc: 11, FDRc: Inf



Priloha 54. Analyza rozdilu v aktivaci putamen u ofidiofobikU pfi sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
2 Pz
10
| - SPM{T_}
b < 4 37
30
0.5 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
P_eTT—m—maaa—a————— e
set-level cluster—levelk pea;(-level > e
P ¢ pFWE-corr qFDR-curr E 'Uuncorr pFWE-mrr qFDR-oorr (z) 'Uuncorr
0.000 3 0.005 0.309 130 0.103 0.003 0.252 4.72 4.15 0.000 24 -6
0.010 0.:253 4.30 3.85 0.000 24 8
0.011 0.315 74 0.210 0.008 0.253 4.38 3.91 0.000 -26 -6
0.046 0.915 1 0.915 0.045 0.894 3.67 3.37 0.000 -32 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.62, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM =17.6 20.1 15.3 mm mm mm; 8.8 10.0 7.6 {voxels}
Expected voxels per cluster, <k> = 50.411 Volume: 16584 = 2073 voxels = 1.7 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 674.58 voxels)

FWEp: 3.621, FDRp: Inf, FWEc: 1, FDRc: Inf

12
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Pfiloha 55. Analyza rozdilu v aktivaci amygdaly u ofidiofobik( pfi sledovani hadd

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
contrast
10 ¢
P < { 37}
20 ¢
Desian matrix
Statistics: p-values adjusted for search volume
[EmE———————mm—mm—— == — = ===~ —»=—— = - == == x|
set-level cluster-level peak-level
P T (Z) mm mm mm
P G pFWE-cnrr qFDR-oorr E puncorr pFWE-corr qFDR-corr = P uncorr
0.000 4 0.031 0.905 11 0.612 0.007 0.657 4.10 3.70 0.000 -30 -4 -14
0.045 0.905 1 0.905 0.039 0.907 3.38 3.13 0.001 -30 4 -18
0.045 0.905 1 0.905 0.043 0.907 3.33 3.10 0.001 30 2 -16
0.045 0.905 1 0.905 0.045 0.907 3.31 3.08 0.001 -24 0 -28

table shows 3 local maxima more than 8.0mm apart

Height threshold: T =3.27, p = 0.001 (0.050)

Extent threshold: k = 0 voxels
Expected voxels per cluster, <k> = 42.401
Expected number of clusters, <c> = 0.05

FWEp: 3.265, FDRp: Inf, FWEc: 1, FDRc: Inf

Degrees of freedom = [1.0, 37.0]

FWHM =15.8 14.1 14.8 mm mm mm; 7.9 7.1 7.4 {voxels}
Volume: 3736 = 467 voxels = 0.5 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 412.93 voxels)
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Priloha 56. Analyza rozdilu v aktivaci hipokampu u ofidiofobikl pfi sledovani had(

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
""""""" contrast
— =< -
- . G : SPM{T37}
20 ¢
30 ¢
0.5 1

o Desian matrix
Statistics: p-values adjusted for search volume

1.5

set-level cluster-level peak-level
[ . Z) mm mm mm
P G P FWE-corr qFDR-con' E puncorr 2 FWE-corr qFDR-corr = puncorr
0.001 2 0.036 0.872 4 0.708 0.036 0.930 3.92 3.56 0.000 -20 -28 -6
0.044 0.872 1 0.872 0.047 0.930 3.82 3.48 0.000 -22 -24 -8
table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.79, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]
Extent threshold: k = Q voxels FWHM = 16.5 15.4 12.7 mm mm mm; 8.3 7.7 6.4 {voxels}
Expected voxels per cluster, <k> = 26.270 Volume: 15024 = 1878 voxels = 2.1 resels

Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 404.11 voxels)

FWEp: 3.790, FDRp: Inf, FWEc: 1, FDRe: Inf



Priloha 57. Analyza rozdilu v aktivaci parahipokampalniho gyru u ofidiofobik( pfi sledovani

hadU vyvoldvajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves

contrast
< < s
. ...i. ] -+ 10 I
- . semTy)
20 |
30+
0.5 1 1.6

o Desian matrix
Statistics: p-values adjusted for search volume
e,

cluster-level peak-level
mm mm mm

pFWE-corr qFDR-oorr IkE puncorr pFWE-corr q‘FDR-corr 7 (ZE) puncorr

0.042 0.828 1 0.828 0.048 0.953 3.89 3.54 0.000 -32 -26 -24

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.87, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]

Extent threshold: k = 0 voxels FWHM =13.5 14.6 10.8 mm mm mm; 6.7 7.3 5.4 {voxels}
Expected voxels per cluster, <k> = 16.204 Volume: 11792 = 1474 voxels = 2.0 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 265.04 voxels)

FWEp: 3.867, FDRp: Inf, FWEc: 1, FDRc: Inf
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Priloha 58. Analyza rozdilu v aktivaci insuly u ofidiofobikl pfi sledovani hadl vyvolavajicich

odpor vs. listl (odpor > listy).

Statistics: p-values adjusted for search volume

SPM{T

art

disgust.vs.leaves

contrast
10 ¢
20 1
30+
0.5 1

Desian matrix

1.5

set-level cluster-level peak-level
mm mm mm

B = pFWE-corr qFDR-oorr IkE puncorr pFWE-corr q‘FDR-corr ( E) uncorr

0.000 6 0.018 0.820 21 0.346 0.003 0.4286 5.03 4.36 0.000 32 24 -20
0.024 0.820 12 0.481 0.012 0.4286 4,55 4.03 0.000 -28 30 0
0.025 0.820 11 0.502 0.014 0.4286 4.49 3.99 0.000 -44 8 4
0.028 0.820 9 0.547 0.015 0.426 4.46 3.96 0.000 -32 10 -16
0.044 0.870 1 0.870 0.027 0.613 4.24 3.81 0.000 34 30 -4
0.044 0.870 1 0.870 0.042 0.828 4.06 3.67 0.000 -32 -4 10

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.99, p = 0.000 (0.050)

Extent threshold: k = 0 voxels
Expected voxels per cluster, <k> = 25,522
Expected number of clusters, <¢> = 0.05

FWEp: 3.986, FDRp: Inf, FWEc: 1, FDRc: Inf

Degrees of freedom =[1.0, 37.0]

FWHM = 16.3 17.2 13.0 mm mm mm; 8.2 8.6 6.5 {voxels}

Volume: 29024 = 3628 voxels = 4.0 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 457.68 voxels)
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Priloha 59. Analyza rozdilu v aktivaci PFC u ofidiofobik pti sledovani hadi vyvoldvajicich

odpor vs. listl (odpor > listy).

disgust.vs.leaves
contrast

< . < -

L | 10 |
C F SPM{T37}
| . 20

n

30 |
05 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e ]

set-level cluster-level peak-level
mm mm mm
p g pFWE-corr qFDR-corr kE puncorr P FWE-corr qFDR-corr T (Zz) puncorr

0.000 9 0.001 0.233 57 0.026 0.000 0.043 6.79 5.43 0.000 34 2 66

0.003 0.306 36 0.068 0.005 0.454 5.66 4.77 0.000 -58 14 2
0.011 0.467 5.34 4.57 0.000 -58 6 6
0.016 0.664 10 0.318 0.011 0.467 5.32 4.56 0.000 32 26 -20
0.008 0.487 20 0.162 0.012 0.467 5.30 4.54 0.000 52 16 16
0.022 0.664 6 0.443 0.015 0.503 5.20 4.48 0.000 50 12 36
0.021 0.664 7 0.406 0.019 0.542 5.12 4.42 0.000 -32 26 -18
0.039 0.781 1 0.781 0.036 0.891 4.87 4.26 0.000 50 6 52
0.039 0.781 1 0.781 0.048 0.987 4.76 4.18 0.000 48 10 50
0.039 0.781 1 0.781 0.049 0.987 4.75 4.17 0.000 -30 30 O
table shows 3 local maxima more than 8.0mm apart

Height threshold: T =4.74, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 14.5 14.4 12.6 mm mm mm; 7.3 7.2 6.3 {voxels}

Expected voxels per cluster, <k> = 10.851 Volume: 202624 = 25328 voxels = 56.3 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 329.48 voxels)

FWEp: 4.742, FDRp: 6.786, FWEc: 1, FDRc: Inf



Pfiloha 60. Analyza rozdilu v aktivaci okcipitalniho gyru u ofidiofobik( pfi sledovani hadi

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

contrast
<
@- 10t
. SPM{T
SEED (T}
-= 20 i
30 f
15 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
P T ) mm mm mm
P & pFWE-mrr q‘FDR-mrr E P uncorr pFWE-cnrr q‘FDR-onrr = P uncorr
0.000 7 0.000 0.000 2282 0.000 0.000 0.000 11.14 7.33 0.000 46 -78 6
0.000 0.000 8.40 6.25 0.000 48 -70 -14
0.000 0.000 8.28 6.19 0.000 28 -68 24
0.000 0.000 1947 0.000 0.000 0.000 9.13 6.57 0.000 -42 -84 -10
0.000 0.000 8.81 6.43 0.000 -48 -82 2
0.000 0.000 8.27 6.18 0.000 -52 -76 6
0.021 0.895 22 0.418 0.001 ©0.038 5.51 4.68 0.000 -22 -60 40
0.029 0.895 11 0.578 0.006 0.130 4.99 4.33 0.000 -8 -84 46
0.045 0.895 1 0.895 0.030 0.627 4.32 3.87 0.000 10 -96 20
0.045 0.895 1 0.895 0.034 0.695 4.27 3.83 0.000 -10 -88 40
0.045 0.895 1 0.895 0.042 0.843 4.19 3.76 0.000 -20 -76 42
table shows 3 local maxima more than 8.0mm apart
Height threshald: T = 4.12, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =17.3 18.0 18.3 mm mm mm; 8.6 9.0 9.2 {voxels}
Expected voxels per cluster, <k> = 35.971 Volume: 67080 = 8385 voxels = 7.6 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 712.97 voxels)

FWEp: 4.119, FDRp: 5.401, FWEc: 1, FDRe: 1947



Priloha 61. Analyza rozdilu v aktivaci tempordlniho gyru u ofidiofobikl pfi sledovani hadu

vyvolavajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves

contrast
£
| 10
| SPM{T_}
- < v 37
| 20
30 |
15 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
P T ) mm mm mm
P 5 pFWE-mrr q‘FDR-mrr E P uncorr pFWE-cnrr q‘FDR-onrr = P uncorr
0.000 6 0.000 0.000 1437 0.000 0.000 0.000 9.91 6.88 0.000 48 -72 14
0.000 0.000 9.16 6.58 0.000 56 -62 -8
0.000 0.000 9.06 6.54 0.000 50 -74 2
0.006 0.295 32 0.117 0.000 0.000 7.89 6.01 0.000 -54 -72 6
0.009 0.198 5.21 4.48 0.000 -58 -66 2
0.008 0.295 27 0.148 0.001 ©0.027 6.06 5.02 0.000 -54 -68 -10
0.012 0.349 18 0.232 0.007 0.175 5.31 4.55 0.000 -40 -48 -18
0.016 0.371 13 0.309 0.014 0.280 5.03 4.36 0.000 -42 -60 2
0.036 0.714 2 0.714 0.020 0.385 4.89 4.27 0.000 -36 -68 12
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.52, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =15.6 14.7 12.4 mm mm mm; 7.8 7.4 6.2 {voxels}
Expected voxels per cluster, <k> = 13.572 Volume: 118120 = 14890 voxels = 30.1 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 355.33 voxels)

FWEp: 4.515, FDRp: 6.064, FWEc: 2, FDRe: 1437



Pfiloha 62. Analyza rozdilu v aktivaci fusiformniho gyru u ofidiofobik( pfi sledovani had

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

contrast
< -
¢ o l
- . semy
. 20)
30t
05 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P g P FWE-corr qFDR-corr kE puncorr IpFWE-mrr qFDR-corr T (Zz) puncorr
0.001 2 0.000 0.000 1067 0.000 0.000 0.000 9.93 6.89 0.000 -40 -62 -22
0.000 0.000 8.28 6.19 0.000 -42 -82 -14
0.000 0.000 L2 i o} (o 0,000 =34 =48 =18
0.000 0.000 1230 0.000 0.000 0.000 9.19 6.59 0.000 42 -46 -22
0.000 0.000 8.03 6.07 0.000 26 -64 -16
0.000 0.000 7.88 6.00 0.000 44 -66 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.10, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 14.3 14.7 11.4 mm mm mm; 7.2 7.3 5.7 {voxels}
Expected voxels per cluster, <k> = 15.348 Volume: 28448 = 3556 voxels = 6.1 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 299.54 voxels)

FWEp: 4.098, FDRp: 6.433, FWEc: 1067, FDRc: 1067



Priloha 63. Analyza rozdilu v aktivaci ryhy calcarine u ofidiofobiku pfi sledovani had(

vyvolavajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves
"""" contrast
#h' < F _
10
SPM{T37}
<
20 ¢
30 |
0.5 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
25—
set-level cluster-level peak-level
P T ) mm mm mm
P Z P FWE-corr qFDR—corr E Ipun{:orr pFWE-(:orr qFDR-corr = punc;urr
0.001 2 0.000 0.000 1945 0.000 0.000 0.001 7.73 5.93 0.000 4 -86 6
0.000 0.001 7.13 5.62 0.000 -4 -74 16
0.000 0.001 7.03 5.57 0.000 -18 -76 14
0.045 0.904 1 0.904 0.023 0.447 4.13 3.72 0.000 -20 -54 4
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 3.80, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]
Extent threshold: k = 0 voxels FWHM = 18.0 17.8 16.0 mm mm mm; 9.0 8.9 8.0 {voxels}
Expected voxels per cluster, <k> = 41.388 Volume: 28328 = 3541 voxels = 3.5 resels
Expected number of clusters, <c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 641.47 voxels)

FWEp: 3.800, FDRp: 5.140, FWEc: 1, FDRc: 1945
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Priloha 64. Analyza rozdilu v aktivaci lingudlniho gyru u ofidiofobikd pfi sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
contrast
e i
. _ 10}
- 2 _’ SPM{TST}
¥ ] 20 i
30 t
0.5 1 1.5

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
p & pFWE-corr q‘FDR-corr kE punccrr P FWE-corr q'FDR-(;orr T (ZE) punCOrr
0.000 4 0.000 0.000 2221 0.000 0.000 0.000 9.41 6.68 0.000 10 -68 -12
0.000 0.000 g9.23 6.61 0.000 ~1% 78 —19
0.000 0.000 9..01 652 0.000 18 -76 -8
0.024 0.630 14 0.472 0.000 0.002 6.60 5.33 0.000 42 -78 -18
0.024 0.630 14 0.472 0.019 0.414 4.35 3.88 0.000 -28 -60 -2
0.044 0.879 1 0.879 0.033 0.658 4.12 3.71 0.000 28 -90 -14

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.95, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 16.7 16.9 14.1 mm mm mm; 8.3 8.5 7.1 {voxels}
Expected voxels per cluster, <k> = 28.629 Volume: 32352 = 4044 voxels = 4.9 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 499.60 voxels)

FWEp: 3.950, FDRp: 5.482, FWEc: 1, FDRc: 2221



Priloha 65. Analyza rozdilu v aktivaci thalamu u ofidiofobik( pfi sledovani had(

vyvolavajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves
contrast
< < -
__ 10 |
- " z _ SPM{TsT}
30
0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
K T (Z } mm mm mm
P ¢ P FWE-corr q'FDR—t:<'.~rr E puncorr pFWEmrr qFDR—curr = P uncorr
0.000 3 0.023 0.894 18 0.463 0.008 0.609 4.43 3.94 0.000 20 -26 14

0.036 0.894 5 0.720 0.030 0.887 3.87 3.53 0.000 -22 -24 -2
0.045 0.894 1 0.894 0.041 0.887 3.75 3.43 0.000 -22 -28 6

fable shows 3 focal maxima more than 8.0mm apart

Height threshold: T = 3.65, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 17.9 16.8 13.0 mm mm mm; 9.0 8.4 6.5 {voxels}
Expected voxels per cluster, <k> = 35.391 Volume: 17256 = 2157 voxels = 3.0 resels

Expected number of clusters, <c> =0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 486.38 voxels)

FWEp: 3.653, FDRp: Inf, FWEc: 1, FDRc; Inf
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Priloha 66. Analyza rozdilu v aktivaci putamen u ofidiofobikU pfi sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

contrast
BN L] ™
_— s < s
- . semTy)
30 ¢
0.5 1

Desian matrix

Statistics: p-values adjusted for search volume

1.5

set-level cluster-level peak-level
mm mm mm
B = pFWE-corr qFDR-oorr IkE puncorr pFWE-corr q‘FDR-corr 7 (ZE) puncorr
0.000 4 0.031 0.781 8 0.622 0.002 0.126 5.10 4.41 0.000 -32 -18 -6
0.005 0.276 87 0.097 0.002 0.126 5.08 4.40 0.000 -24 -4 10
0.007 0.276 68 0.138 0.016 0.630 4.21 3.78 0.000 28 4 8
0.017 0.630 4,17 3,75 0.000 28 -14 10
0.034 0.869% 3.88 3.53 0.000 24 -6 8
0.039 0.781 3 0.781 0.038 0.86%9 3.84 3.50 0.000 -26 14 4
table shows 3 local maxima more than 8.0mm apart
Height threshold: T =3.72, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]
Extent threshold: k = 0 voxels FWHM =16.1 17.5 13.5 mm mm mm; 8.0 8.7 6.7 {voxels}
Expected voxels per cluster, <k>= 32,470 Volume: 16584 = 2073 voxels = 2.5 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 472.72 voxels)

FWEp: 3.723, FDRp: Inf, FWEc: 3, FDRc: Inf
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Priloha 67. Analyza rozdilu v aktivaci okcipitalniho gyru u ofidiofobikl pfi sledovani hadu

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

contrast
< -
ri A | i
‘ . sy
30 f
05 1 15

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P g P FWE-corr qFDR-corr kE puncorr IpFWE-mrr qFDR-corr T (Zz) puncorr
0.000 3 0.000 0.000 657 0.000 0.000 0.000 10.25 7.01 0.000 18 -98 6
0.000 0.000 8.31 6.20 0.000 28 52 2
0.000 0.001 i % (0] TR 34 0.000 18 =100 18
0.000 0.000 1112 0.000 0.000 0.000 8.57 6.32 0.000 -20 -98 -2
0.000 0.000 8.53 6.30 0.000 =22 =84 =12
0.000 0.000 7.80 5.96 0.000 -24 -94 6
0.038 0.760 3 0.760 0.010 0.196 4.82 4.22 0.000 -44 -72 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.18, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM =17.1 17.2 15.6 mm mm mm; 8.5 8.6 7.8 {voxels}
Expected voxels per cluster, <k> = 27.684 Volume: 67080 = 8385 voxels = 9.4 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 574.76 voxels)

FWEp: 4.183, FDRp: 5.413, FWEc: 3, FDRc: 657



Priloha 68. Analyza rozdilu v aktivaci fusiformniho gyru u ofidiofobik( pfi sledovani had

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
. contrast
_ - 2 .
- ,
- " - SPM{TST}
30 ¢
0.5 1 15

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P G pFWE-cnrr qFDR-oorr kE puncorr pFWE-corr qFDR-corr T (Z:) P uncorr
0.001 2 0.001 0.020 134 0.020 0.000 0.001 7.17 5.64 0.000 -20 -88 -10
0.000 0.003 6.54 5.30 0.000 ~27 ~88 ~L8
0.004 0.078 503 4.36 0.000 =30, =80 =186
0.000 0.009 219 0.004 0.000 0.001 7.05 5.58 0.000 22 -82 -14
0.000 0.001 6,37 553 0.000 28 -8 -2
0.001 0.038 5.43 4.63 0.000 36 -78 -18

table shows 3 local maxima more than 8.0mm apart

Height threshold: T =4.01, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 16.2 16.4 12.7 mm mm mm; 8.1 8.2 6.3 {voxels}
Expected voxels per cluster, <k> = 23.121 Volume: 28448 = 3556 voxels = 4.3 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 421.10 voxels)

FWEp: 4.006, FDRp: 5.304, FWEc: 134, FDRc: 134
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Priloha 69. Analyza rozdilu v aktivaci ryhy calcarine u ofidiofobiku pfi sledovani had(

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

contrast
RS T
: 10
g PR SPMW{T, }
L 20 |
30 ¢
0.5 1 15
o Desian matrix
Statistics: p-values adjusted for search volume
= e e e E——
cluster-level peak-level
) T (Z ) P mm mm mm
pFWE-corr qFDR-curr E P uncorr pFWE-oorr qFDR-ourr = uncorr

0.000 0.001 587 0.001 0.000 0.000 9.08 6.54 0.000 18 -100
0.000 0.000 8.41 6.25 0.000 26 =94
0.000 0.000 8.15 6.13 0.000 -18 -98

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.82, p = 0.000 (0.050) Degrees of freedom =[1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 17.8 17.2 15.8 mm mm mm; 8.9 8.6 7.9 {voxels}
Expected voxels per cluster, <k> = 38.550 Volume: 28328 = 3541 voxels = 3.7 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 605.83 voxels)

FWEp: 3.817, FDRp: 6.497, FWEc: 587, FDRc: 587

4
2
-4
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Pfiloha 70. Analyza rozdilu v aktivaci lingudlniho gyru u ofidiofobik( pfi sledovani had(i

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

i 7 contrast
.i < 5 { 37}
® 20 |
0.5 1 1.5
Desian matrix
Statistics: p-values adjusted for search volume
3
set-level cluster-level peak-level
2 T (Z ) mm mm mm
P g P FWE-corr qFDR-corr E puncorr IpFWE-mrr qFDR-corr = puncorr
0.000 3 0.000 0.002 320 0.001 0.000 0.000 8.60 6.34 0.000 -22 -94 -14
0.000 0.00L 7.15 5.63 0.000 -16 -92 -2
0.000 0.001 398 0.000 0.000 0.001 6.86 5.48 0.000 20 -84 -14
0.000 0.003 6:558 5:..30 0.000 14 -90 -4
0.000 0.004 6.30 5.16 0.000 28 -86 -4
0.043 o0.865 1 0.865 0.050 0.993 3.99 3.62 0.000 -12 -84 2

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.99, p = 0.000 (0.050) Degrees of freedom = [1.0, 37.0]

Extent threshold: k = 0 voxels FWHM = 16.2 16.5 13.0 mm mm mm; 8.1 8.2 6.5 {voxels}
Expected voxels per cluster, <k> = 24.066 Volume: 32352 = 4044 voxels = 5.6 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 433.01 voxels)

FWEp: 3.990, FDRp: 5.572, FWEc: 1, FDRc: 320
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Priloha 71. Analyza rozdilu v aktivaci na Urovni celého mozku u arachnofobikl pfi sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves

g contrast

PRES SPM(T, } ol

15|

20

0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e e e e e e |

set-level cluster-level peak-level
mm mm mm
p & pFWE-corr qFDR-carr kE P uncorr pFWE-corr qFDR-corr T (Z:) P uncorr
0.000 6 0.000 0.000 5704 0.000 0.000 0.007 12.18 6.56 0.000 -42 -84 4
0.000 0.010 11.31 6.35 0.000 -18 -84 -14
0.000 0.010 11.06 6.29 0.000 -28 -92 -4
0.016 0.447 5 0.322 0.015 0.366 7.05 5.00 0.000 16 -88 38
0.012 0.447 7 0.242 0.020 0.435 6.90 4.93 0.000 38 -44 -24
0.016 0.447 5 0.322 0.020 0.435 6.89 4.93 0.000 -26 -58 60
0.023 0.447 3 0.447 0.037 0.757 6.52 4.77 0.000 52 -72 -4
0.023 0.447 3 0.447 0.038 0.757 6.51 4.77 0.000 14 -88 30
fable shows 3 local maxima more than 8.0mm apart
Height threshold: T = 6.35, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =15.4 15.2 13.6 mm mm mm; 7.7 7.6 6.8 {voxels}
Expected voxels per cluster, <k>=5.517 Volume: 1594520 = 199315 voxels = 464.3 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 398.05 voxels)

FWEp: 6.355, FDRp: 8.456, FWEc: 3, FDRc: 5704
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Priloha 72. Analyza rozdilu v aktivaci na Urovni celého mozku u arachnofobikl pfi sledovani

hadU vyvoldvajicich odpor vs. listl (strach > listy).

Statistics: p-values adjusted for search volume

SPN{T

disgust.vs.leaves

21}

contrast
51
10 |
18|
20
05 1

Desion matrix

1.5

set-level cluster-level peak-level
mm mm mm
P & pFWE-mrr qFDR-corr kE P uncorr pFWE-corr qFDR-oorr (Z:) P uncorr
0.000 11 0.000 0.000 104 0.000 0.000 0.005 12.10 6.54 0.000 46 -80 6
0.022 04585 6.9%4 4.95 0.000 38 -72 16
0.000 0.000 134 0.000 0.000 0.027 9.97 5.99 0.000 26 -82 28
0.000 0.000 335 0.000 0.000 0.027 9.81 5.95 0.000 -48 -78 -4
0.001 0.043 9.12 5.74 0.000 -44 -84 8
0.01l6 0.481 T213 5.03 0.000 -42 -64 -16
0.000 0.000 304 0.000 0.000 0.027 9.79 5.94 0.000 -28 -86 22
0.000 0.029 9.60 5.89 0.000 -8 -90 28
0.000 0.038 9.29 5.79 0.000 -6 -90 20
0.000 0.000 255 0.000 0.004 0.257 7.91 5.33 0.000 4 -80 2
0.006 0.300 TlTB 527 0.000 =6 -82 =2
0.007 0.317 7.65 5.23 0.000 18 -78 -4
0.024 0.585 2 0.479 0.014 0.481 7.22 5.06 0.000 -24 -58 58
0.011 0.340 6 0.216 0.016 0.481 7.15 5.04 0.000 -20 -74 44
0.016 0.427 4 0.311 0.027 0.641 6.83 4.90 0.000 16 -88 38
0.032 0.629 1 0.629 0.037 0.828 6.65 4.83 0.000 40 -44 -12
0.011 0.340 6 0.216 0.042 0.870 6.58 4.79 0.000 -8 -82 10
0.032 0.629 1 0.629 0.046 0.923 6.52 4.77 0.000 36 -86 14

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 6.47, p = 0.000 (0.050)

Extent threshold: k = 0 voxels
Expected voxels per cluster, <k> = 4.211
Expected number of clusters, <¢>=0.05
FWEp: 6.471, FDRp: 9.118, FWEc: 1, FDRc: 104

Degrees of freedom =[1.0, 21.0]
FWHM = 14.3 14.2 12.6 mm mm mm; 7.1 7.1 6.3 {voxels}
Volume: 1594520 = 199315 voxels = 575.9 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 320.92 voxels)
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Priloha 73. Analyza rozdilu v aktivaci hipokampu u arachnofobiki pfi sledovani had(

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
e < < _
5 L
’ - SPM{(T
L < _ { 21} 10
15 ¢
20
05 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e

cluster-level peak-level

mm mm mm
(Z))

IpFWE-cc)rr qFDR-cnrr kE P uncorr P FWE-corr q‘FDR-r:orr T = E uncorr

0.011 0.223 22 0.223 0.008 0.1e64 5.14 4.09 0.000 -24 -28 -6

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.21, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]

Extent threshold: k = 0 voxels FWHM = 14.6 14.6 12.4 mm mm mm; 7.3 7.3 6.2 {voxels}
Expected voxels per cluster, <k> = 15.879 Volume: 14952 = 1869 voxels = 2.6 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 330.63 voxels)

FWEp: 4.213, FDRp: Inf, FWEc: 22, FDRc: Inf



Priloha 74. Analyza rozdilu v aktivaci okcipitalniho gyru u arachnofobik( pfi sledovani had(

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
| [ il contrast
5 L
SPM{T
< 4 { 21} 10
19§
20 ¢
0.5 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P g IpFWE-oorr qFDR-corr kE puncurr pFWE-corr qFDR-oorr T (Z:) puncorr
0.000 5 0.000 0.000 3107 0.000 ©0.000 0.000 12.18 6.56 0.000 -42 -84 4
0.000 0.001 11.06 6.29 0.000 -28 -92 -4
0.000 0.001 10.43 6.12 0.000 -38 -86 -8
0.000 0.000 1766 0.000 0.000 0.001 10.54 6.15 0.000 28 -88 10
0.000 0.001 10.41 6.12 0.000 46 -80 6
0.000 0.001 9.54 5.87 0.000 22 -96 4
0.025 0.613 4 0.491  0.011 ©0.229 5.72 4.39 0.000 34 -78 -12
0.009 0.299 15 0.179 0.017 0.351 5.48 4.27 0.000 -22 -68 38
0.038 0.754 1 0.754 0.048 0.959 4.93 3.97 0.000 36 -80 -8
fable shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.90, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =13.0 13.4 13.4 mm mm mm; 6.5 6.7 6.7 {voxels}
Expected voxels per cluster, <k> = 8.845 Volume: 63896 = 7987 voxels = 17.6 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 291.78 voxels)

FWEp: 4.903, FDRp: 6.798, FWEc: 1, FDRc: 1766



Priloha 75. Analyza rozdilu v aktivaci tempordlniho gyru u arachnofobikl pfi sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

J contrast
2 e
G 5|
SPM{T
L < 4 { 21} 10 }
20t
0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
—_—

set-level cluster-level peak-level
mm mm mm
p £ P FWE-corr qFDR-corr kE ’Duncorr IDFWE-oorr cIFDR-corr T (ZE) ? uncorr
0.000 7 0.000 0.000 534 0.000 0.000 0.045 7.86 5.31 0.000 42 -70 186
0.001 0.045 7.40 5.13 0.000 42 -54 -14
0.001 0.045 7.36 5.12 0.000 44 =74 8
0.002 0.123 63 0.035 0.000 0.045 7.52 5.18 0.000 -40 -62 -2
0.004 0.147 6.41 4.72 0.000 -46 -68 -10
0.005 0.189 6.22 4.63 0.000 -50 -70 O
0.014 0.483 15 0.276 0.001 0.045 7.49 5.17 0.000 -40 -48 -18
0.006 0.265 33 0.113 0.010 0.310 5.86 4.46 0.000 -48 -72 14
0.019 0.474 5.49 4.27 0.000 -50 -72 &
0.041 0.809 1 0.809 0.036 0.786 5.16 4.10 0.000 -46 -58 -14
0.041 0.809 1 0.809 0.041 0.861 5.08 4.06 0.000 -46 -70 6
0.041 0.809 1 0.809 0.047 0.932 5.01 4.02 0.000 44 -44 -18
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.98, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM = 17.0 15.9 13.9 mm mm mm; 8.5 8.0 7.0 {voxels}
Expected voxels per cluster, <k> = 13.660 Volume: 118576 = 14822 voxels = 22.8 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 471.34 voxels)

FWEp: 4977, FDRp: 7.353, FWEc: 1, FDRc: 534
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Priloha 76. Analyza rozdilu v aktivaci fusiformniho gyru u arachnofobikl pfi sledovani hadt

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
<
-------- % I

= ' i 3 f
i |
b < 4 { 21} 10 t

15 ¢

20 1

0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
| EEE—————— e S ———

set-level cluster-level peak-level
mm mm mm
P ¢ pFWE-corr qFDR-oorr kE puncorr pFWE-corr qFDR—corr T (Z:) & uncorr
0.001 2 0.000 0.000 632 0.000 0.000 0.001 9.48 5.85 0.000 22 -76 -16
0.000 0.002 8.29 5.47 0.000 26 -88 -2
0.000 0.004 7.99 5.36 0.000 30 -70 -8
0.000 0.000 785 0.000 0.000 0.001 9.42 5.83 0.000 -38 -72 -16
0.000 0.001 9.39 5.82 0.000 -20 -82 -12
0.000 0.001 9.27 5.79 0.000 =-40 -54 -22
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.52, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]
Extent threshold: k = 0 voxels FWHM = 13.5 14.4 12.9 mm mm mm; 6.8 7.2 6.4 {voxels}
Expected voxels per cluster, <k> = 12.212 Volume: 27632 = 3454 voxels = 5.5 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 314.19 voxels)

FWEp: 4.517, FDRp: 6.748, FWEc: 632, FDRc: 632



Pfiloha 77. Analyza rozdilu v aktivaci lingudlniho gyru u arachnofobikt pfi sledovani had(

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves
contrast
N < L =
5 L
SPM{T
L < 4 { 21} 10 +
o 151
20 |
0.5 1 1.5
o Desion matrix
Statistics: p-values adjusted for search volume
=== e
cluster-level peak-level
mm mm mm
pFWE-mrr qFDR-corr kE puncorr pFWE-corr qFDR-oorr T (Z:) Pumm

0.000 0.000 1428 0.000 0.000 0.000 11.31 6.35 0.000 -18 -84 -14
0.000 0.000 10.76 6.21 0.000 -30 -88 -14
0.000 0.000 10.25 6.07 0.000 -10 -86 -4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.43, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]

Extent threshold: k = 0 voxels FWHM =154 16.1 12.7 mm mm mm; 7.7 8.0 6.3 {voxels}
Expected voxels per cluster, <k> = 16.149 Volume: 31840 = 3980 voxels = 6.2 resels

Expected number of clusters, <¢c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 392.29 voxels)

FWEp: 4.432, FDRp: 7.333, FWEc: 1428, FDRc: 1428
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Priloha 78. Analyza rozdilu v aktivaci ryhy calcarine u arachnofobiku pfi sledovani hadu

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
- SPM{T,}
, PIN 21 10 |
19§
20 ¢
05 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
=_------------——-- - =
set-level cluster-level peak-level
p T ) mm mm mm
P & pFWE-mrr qFDR-corr E puncorr pFWE-corr qFDR-oorr = puncorr
0.001 2 0.000 0.000 1668 0.000 0.000 0.000 10.09 6.03 0.000 -10 -88 -4
0.000 0.000 9.93 5.98 0.000 4 -88 -2
0.000 0.000 9.55 5.87 0.000 20 -9%6 2
0.028 0.556 5 0.556 0.035 0.693 4.60 3.78 0.000 26 -60 12
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.40, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]
Extent threshold: k = 0 voxels FWHM = 14.6 14.1 13.6 mm mm mm; 7.3 7.1 6.8 {voxels}
Expected voxels per cluster, <k> = 14,752 Volume: 28896 = 3612 voxels = 6.7 resels
Expected number of clusters, <¢c>=0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 351.19 voxels)

FWEp: 4.403, FDRp: 6.695, FWECc: 5, FDRc: 1668
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Priloha 79. Analyza rozdilu v aktivaci thalamu u arachnofobikl pfi sledovani had

vyvolavajicich strach vs. list( (strach > listy).

fear.vs.leaves

contrast
i 5 |
7 -’ 7’ SPM{T, } il
15 |
20 |
0.5 1 1.9

Desian matrix
Statistics: p-values adjusted for search volume
ame——=———=—ane — — = ——=- = = — &smu= = = = = = == - = |

cluster-level peak-level
mm mm mm

pFWE-corr crFDR-corr kE puncorr pFWE-corr qFDR—corr T = uncorr

0.032 0.642 6 0.642 0.022 0.432 4.44 3.69 0.000 -20 -30 O

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.99, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]

Extent threshold: k = 0 voxels FWHM = 17.4 16.8 13.1 mm mm mm; 8.7 8.4 6.5 {voxels}
Expected voxels per cluster, <k> = 27.071 Volume: 17256 = 2157 voxels = 3.0 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 479.04 voxels)

FWEp: 3.994, FDRp: Inf, FWECc: 6, FDRc: Inf
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Priloha 80. Analyza rozdilu v aktivaci okcipitalniho gyru u arachnofobikl pfi sledovani hadt

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

- ' e = .: contrast
 } < F < v
i 5t
ﬁﬁ;
. SPM{T
L < 4 { 21} 10 |
3”l.
15

20t

0.5 1 1.5

Desian matrix

Statistics: p-values adjusted for search volume
e

set-level cluster-level peak-level
mm mm mm
P 2 P FWE-corr qFDRmrr kE puncorr pFWEmrr qFDR—cnrr J (Zz) P uncorr
0.000 4 0.000 0.000 969 0.000 0.000 0.000 12.10 6.54 0.000 46 -80 6
0.000 0.001 9.97 5.99 0.000 26 -82 28
0.001 0.043 6.94 4.95 0.000 38 =72 16
0.000 0.000 1754 0.000 0.000 0.001 9.81 5.95 0.000 -48 -78 -4
0.000 0.001l 9.79 5.94 0.000 -28 -86 22
0.000 0.002 9.12 5.74 0.000 -44 -84 8
0.004 0.105 31 0.078 0.004 0.100 6.27 4.65 0.000 -22 -74 40
0.039 0.773 1 0.773 0.044 0.878 4.93 3.97 0.000 -12 -90 12
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.86, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =13.4 14.1 13.7 mm mm mm; 6.7 7.1 6.9 {voxels}
Expected voxels per cluster, <k>=10.150 Volume: 63896 = 7987 voxels = 15.8 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 325.71 voxels)

FWEp: 4.859, FDRp: 6.885, FWEc: 1, FDRc: 969



Priloha 81. Analyza rozdilu v aktivaci tempordlniho gyru u arachnofobikl pfi sledovani hadu

vyvolavajicich odpor vs. listl (odpor > listy).

disgust.vs.leaves
contrast
S ® <X _
5_
| . SPW{T
s < Tk 10 }
-5 15
20 ¢
0.5 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P g F FWE-corr q'FDR—corr kE puncorr pFWE-corr qFDR-corr T (Zz) punc;orr
0.000 6 0.000 0.007 117 0.001 0.001 0.403 7.23 5.07 0.000 44 -74 8
0.004 0.506 6.45 4.74 0.000 44 -72 16
0.007 0.528 6.19 4.62 0.000 54 =70 -4
0.005 0.205 23 0.103 0.013 0.615 5.87 4.47 0.000 40 -58 -10
0.025 0.590 4 0.492 0.013 0.615 5.87 4.47 0.000 42 -42 -14
0.003 0.156 34 0.052 0.022 0.662 5.56 4.31 0.000 -44 -66 -6
0.025 0.662 5.51 4.28 0.000 -54 -68 -2
0.025 0.590 4 0.492 0.034 0.758 5.33 4.19 0.000 -40 -44 -18
0.038 0.755 1 0.755 0.041 0.807 5.24 4.14 0.000 -52 -74 6
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 5.12, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =15.1 14.5 12.2 mm mm mm; 7.6 7.2 6.1 {voxels}
Expected voxels per cluster, <k> = 8.896 Volume: 118576 = 14822 voxels = 32.0 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 335.24 voxels)

FWEp: 5.124, FDRp: Inf, FWEc: 1, FDRc: 117
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Priloha 82. Analyza rozdilu v aktivaci fusiformniho gyru u arachnofobikl pfi sledovani had

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

contrast
- < - < o = —
SPM{T
- <— Tk 10 f
t "H
L 15 t
20 |
0.5 1 1.5

Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
£ & pFWE-corr q‘FDR—::orr kE puncorr pFWE-curr qFDRwrr T (Zz) puncorr
0.000 3 0.000 0.000 345 0.000 0.000 0.096 7.13 5.03 0.000 -42 -64 -16
0.002 0.096 6.29 4.67 0.000 -40 -54 -20
0.002 0.096 6.29 4.67 0.000 -40 -72 -14
0.000 0.000 210 0.000 0.001 0.096 6.65 4.83 0.000 40 -44 -12
0.003 0.121 6.05 4.55 0.000 40 -58 -12
0.006 0.171 5.70 4.38 0.000 32 -62 -16
0.039 0.774 1 0.774 0.035 0.690 4.76 3.88 0.000 -30 -68 -4
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.57, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =13.7 13.3 12.0 mm mm mm; 6.9 6.6 6.0 {voxels}
Expected voxels per cluster, <k> = 10.289 Volume: 27632 = 3454 voxels = 6.3 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 273.87 voxels)

FWEp: 4.568, FDRp: Inf, FWEC: 1, FDRc: 210
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Priloha 83. Analyza rozdilu v aktivaci lingudlniho gyru u arachnofobikl pfti sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves

- < )
o - 2|
"
| | 15¢
20t
0.5 1 15

o Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P g p FWE-corr qFDR-corr kE Ipuncurr pFWE-corr qFDR-corr T (Zz) puncorr
0.000 3 0.000 0.000 827 0.000 0.000 0.014 7.91 5.33 0.000 4 -80 2
0.000 0.014 1.758 5.27 0.000 ~f =82 =2
0.000 0.014 794 BB 0.000 18 <78 =4
0.004 0.105 42 0.070 0.004 0.148 5.80 4.43 0.000 14 -58 6
0.020 0.385 9 0.385 0.030 0.701 4.77 3.88 0.000 ~@ =70 8

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.50, p =0.000 (0.050) Degrees of freedom = [1.0, 21.0]

Extent threshold: k = 0 voxels FWHM = 14.3 14.7 12.4 mm mm mm; 7.2 7.4 6.2 {voxels}
Expected voxels per cluster, <k> = 12.845 Volume: 31840 = 3980 voxels = 7.4 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 327.70 voxels)

FWEp: 4.504, FDRp: 6.967, FWEc: 9, FDRe: 827



Priloha 84. Analyza rozdilu v aktivaci ryhy calcarine u arachnofobiku pfi sledovani hadu

vyvolavajicich odpor vs. listll (odpor > listy).

disgust.vs.leaves
e
contrast
" =
s ESP » )
51t
SPM{T_,}
ﬂ‘ < E 21 10 |
el
18 j
20 ¢
0.5 1 1.5
L Desian matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
p T 77 p mm mm mm
p g pFWE-oorr qFDR-corr E puncorr pF\NE-mrr qIFDR-corr = uncorr
0.001 2 0.000 0.000 1075 0.000 0.000 0.025 7.75 5.27 0.000 4 -80 4
0.000 0.032 7.20 5.06 0.000 2 -84 12
0.000 0.036 6.91 4.94 0.000 -8 -82 0
0.042 0.835 1 0.835 0.047 0.930 4.39 3.66 0.000 28 -74 10
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 4.35, p = 0.000 (0.050) Degrees of freedom = 1.0, 21.0]
Extent threshold: k = 0 voxels FWHM =15.2 15.3 13.7 mm mm mm; 7.6 7.6 6.9 {voxels}
Expected voxels per cluster, <k> = 17.357 Volume: 28896 = 3612 voxels = 5.9 resels
Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 398.40 voxels)

FWEp: 4.350, FDRp: 6.575, FWEc: 1, FDRc: 1075



Priloha 85. Analyza rozdilu v aktivaci okcipitalniho gyru u arachnofobikl pfi sledovani had(

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
contrast

t < Y 1< THEN.
. IR,
. " ] SPM{T21} ol
s‘ :

151

20

0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
F & pFWE-corr C’FDR-cc:rr kE puncorr pFWE-corr qFDR-corr T (Zz) puncorr
0.001 2 0.000 0.000 395 0.000 0.000 0.000 11.73 6.45 0.000 24 -96 -6
0.000 0.000 11.70 6.44 0.000 22 -98 4
0.001 0.022 6.96 4.96 0.000 28 -88 0
0.000 0.000 711 0.000 0.000 0.009 7.97 5.35 0.000 -22 -98 0
0.000 0.009 T+ 18 5.28 0.000 -14 -390 -6
0.000 0.014 7.36 5,12 0.000 =26 =92 -12

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.62, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]

Extent threshold: k = 0 voxels FWHM = 16.4 17.1 16.8 mm mm mm; 8.2 8.6 8.4 {voxels}
Expected voxels per cluster, <k>=21.415 Volume: 63896 = 7987 voxels = 8.7 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 591.40 voxels)

FWEp: 4.624, FDRp: 6.713, FWEc: 395, FDRc: 395
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Priloha 86. Analyza rozdilu v aktivaci fusiformniho gyru u arachnofobik( pfi sledovani had

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
contrast

L[} < <y _
5
_. " . SPM{T21} il
15 ¢
20|

0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P ¢ P FWE-corr q'FDRmrr kE puncorr pFWEmrr qFDR—curr T (zz} P uncorr
0.001 2 0.000 0.000 465 0.000 0.000 0.002 12.06 6.53 0.000 22 -98 2
0.000 0.002 11.73 6.45 0.000 24 -96 -6
0.000 0.022 9.60 5.89 0.000 14 -92 -4
0.000 0.000 372 0.000 0.002 0.103 8.41 5.51 0.000 -12 -92 -6
0.003 0.121 7.97 5.35 0.000 -22 -98 O
0.004 0.121 7.89 5.32 0.000 -20 -88 -14
fable shows 3 focal maxima more than 8.0mm apart
Height threshold: T = 6.37, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]
Extent threshold: k = 0 voxels FWHM = 15.3 15.3 13.1 mm mm mm; 7.7 7.7 6.5 {voxels}
Expected voxels per cluster, <k>=5.287 Volume: 1594520 = 199315 voxels = 480.4 resels
Expected number of clusters, <c> =0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 384.74 voxels)

FWEp: 6.373, FDRp: 9.603, FWECc: 372, FDRc¢: 372



Priloha 87. Analyza rozdilu v aktivaci lingudlniho gyru u arachnofobikt pfi sledovani had(

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

contrast
gEE= 2% -
( ¢ PRED SPM(T, ) ol
- ]
| 151
20t
0.5 1 1.5

. Desian matrix
Statistics: p-values adjusted for search volume

set-level cluster-level peak-level
mm mm mm
P ¢ pFWE-corr qFDR-oorr kE Ipuncorr IpFWE-corr qFDR-corr T (Z:) P uncorr
0.000 3 0.000 0.005 321 0.002 0.000 0.001 9.99 6.00 0.000 22 -96 -8B
0.000 0.003 8.39 5.50 0.000 12 -90 -4
0.000 0.004 7.91 558 0.000 18 -86 -14
0.000 0.005 276 0.004 0.000 0.004 7.89 5.32 0.000 -20 -88 -14
0.000 0.006 7.48 5.17 0.000 =12 ~390 ~B
0.000 0.006 T 22, 5.07 0.000 -30 -88 -14
0.041 0.811 2 0.811 0.013 0.252 4.99 4.01 0.000 -12 -84 2

table shows 3 focal maxima more than 8.0mm apart

Height threshold: T = 4.28, p = 0.000 (0.050) Degrees of freedom =[1.0, 21.0]

Extent threshold: k = 0 voxels FWHM =17.3 17.5 15.8 mm mm mm; 8.7 8.8 7.9 {voxels}
Expected voxels per cluster, <k> = 27.610 Volume: 31840 = 3980 voxels = 4.0 resels

Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 601.49 voxels)

FWEp: 4.276, FDRp: 6.912, FWEc: 2, FDRc: 276
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Priloha 88. Analyza rozdilu v aktivaci ryhy calcarine u arachnofobiku pfi sledovani hadu

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust

contrast
] < -l -
2 i
SPMW(T
3 < T 10 |
v
15+t
20 |
0.5 1 1.5
o Desian matrix
Statistics: p-values adjusted for search volume
cluster-level peak-level
mm mm mm
P FWE-corr qFDR—corr kE puncorr pFWE-corr qFDR-corr T (Zz) puncorr

0.000 0.000 525 0.000 0.000 0.000 12.06 6.53 0.000 22 -98 2
0.000 0.000 10.74 6.20 0.000 22, =06 =6
0.000 0.000 9.60 5.89 0.000 14 -%2 -4

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.21, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]

Extent threshold: k = 0 voxels FWHM = 16.6 17.0 16.2 mm mm mm; 8.3 8.5 8.1 {voxels}
Expected voxels per cluster, <k> = 27.461 Volume: 28896 = 3612 voxels = 4.1 resels

Expected number of clusters, <¢c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 571.46 voxels)

FWEp: 4.212, FDRp: 8.413, FWEc: 525, FDRc: 525
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Priloha 89. Analyza rozdilu v aktivaci putamen u arachnofobikU pfi sledovani hadu

vyvolavajicich strach vs. odpor (strach > odpor).

fear.vs.disgust
contrast
< < -
5 L
SPM{T

P < < { 21} 10 ¢
20 ¢

0.5 1 1.5

o Desian matrix
Statistics: p-values adjusted for search volume

cluster-level peak-level

m T mm mm mm
pFWE-oorr qFDR-carr E P uncorr pFWE-mrr qFDR-oorr = P uncorr

0.043 0.861 1 0.861 0.042 0.838 4.19 3.53 0.000 26 120

fable shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.09, p = 0.000 (0.050) Degrees of freedom = [1.0, 21.0]

Extent threshold: k = 0 voxels FWHM =15.2 17.3 13.3 mm mm mm; 7.6 8.6 6.6 {voxels}
Expected voxels per cluster, <k> = 22.839 Volume: 16584 = 2073 voxels = 2.7 resels

Expected number of clusters, <¢> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 436.07 voxels)

FWEp: 4.095, FDRp: Inf, FWEc: 1, FDRc: Inf
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Priloha 90. Korelace mozkové aktivace a skéru SNAQ u zdravych dobrovolnikd pti sledovani

hadU vyvoldvajicich strach vs. listd (strach > listy).

fear.vs.leaves.snaq

contrast

& . sewTy)

Desian matrix
Statistics: p-values adjusted for search volume
E_E-0e—a---0 = =00
cluster-level peak-level
mm mm mm

pFWE-corr qFDR-oorr kE puncorr pFWE-corr qFDR—corr T (Z:) P uncorr

0.025 0.495 5 0.495 0.020 0.387 5.19 4.77 0.000 -22 -80 8

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.91, p = 0.000 (0.050) Degrees of freedom =[1.0, 72.0]

Extent threshold: k = 0 voxels FWHM = 15.3 15.2 13.3 mm mm mm; 7.6 7.6 6.6 {voxels}
Expected voxels per cluster, <k> = 11.269 Volume: 1507216 = 188402 voxels = 455.0 resels
Expected number of clusters, <c> = 0.05 Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 383.93 voxels)

FWEp: 4.907, FDRp: Inf, FWEc: 5, FDRc: Inf
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Priloha 91. Korelace mozkové aktivace a skdru SNAQ u zdravych dobrovolnikd pti sledovani

hadU vyvoldvajicich odpor vs. list(l (strach > listy).

disgust.vs.leaves.snaq

SPM{T

72}

Statistics: p-values adjusted for search volume

contrast

Desian matrix

set-level cluster-level peak-level
mm mm mm
P & pFWE-corr q'FDR-cnrr kE Ipuncorr pFWE-corr qFDR—corr T (Z:) puncorr
0.000 3 0.001 0.070 58 0.023 0.002 5.82 5.25 0.000 30 -58 54
0.003 0.079 40 0.053 0.014 5.31 4.86 0.000 28 -86 10
0.017 0.337 9 0.337 0.015 5.30 4.85 0.000 -24 -80 8

table shows 3 local maxima more than 8.0mm apart

Height threshold: T = 4.92, p = 0.000 (0.050)
Extent threshold: k = 0 voxels

Expected voxels per cluster, <k> = 10.556
Expected number of clusters, <¢> = 0.05
FWEp: 4.923, FDRp: Inf, FWEc: 9, FDRc: Inf

Degrees of freedom = [1.0, 72.0]

FWHM = 14.9 14.8 13.1 mm mm mm; 7.5 7.4 6.5 {voxels}
Volume: 1507216 = 188402 voxels = 481.0 resels

Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 363.23 voxels)
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Priloha 92. Landova E., Musilova V., Poldk J., Sedlackova K., Frynta D. (2016): Antipredatory
reaction of the leopard gecko (Eublepharis macularius) to snake predators. Current Zoology,

62:439-450.

105



Currant Zoology, 2016, 625, 439-450
dot: 101093/ cz/zow050
Advance Access Publicaion Date 22 April 2016

Article
Article
Antipredatory reaction of the leopard gecko
Eublepharis macularius to snake predators
Eva Lanpova®®*, Veronika MusiLova®, Jakub PoLAk®, Kristyna SEDLAEKOVAD,

and Daniel Frynta®®

“Department of Zoology, Faculty of Science, Charles University, Vinicna 7, 128 44 Prague, Czech Republic and
BNational Institute of Mental Health, Topolova 748, 250 67 Klecany, Czech Republic

*Address correspondence to Eva Landovd. E-mail: evalandova@seznam.cz.

Recekad on 11 November 2015 accepted on 18 December 2015

Abstract

Anbility to recognize a risk of predation and react with adaptive antipredatory behavior can enhance
fitness, but has some costs as well. Animals can either specifically react on the most dangerous
predators (threat-sensitive avoidance) or they have safe but costly general wariness avoiding all
potential predators. The level of threat may depend on the predator's foraging ecology and distri-
bution with the prey with sympatric and specialist species being the most dangerous. We used 2
choice trials to investigate antipredatory behavior of captive born and wild-caught leopard geckos
confronted with different snake predators from 2 families (Colubridae, Boidae) varying in foraging
ecology and sympatric/allopatric distribution with the geckos. Predator-naive subadult individuals
have general wariness, explore both chemically and visually, and perform antipredatory postures
toward a majority of snake predators regardless of their sympatry/allopatry or food special ization.
The most exaggerated antipredatory postures in both subadult and adult geckos were toward 2
sympatric snake species, the spotted whip snake Hemorrhois ravergier, an active forager, and the
red sand boa Eryx johnii, a subterranean snake with a sit-and-wait strategy. |n contrast, also subter-
ranean but allopatric the Kenyan sand boa Eryx colubrinus did not elicit any antipredatory reaction.
We conclude that the leopard gecko possesses an innate general antipredatory reaction to different
species of snake predators, while a specific reaction to 2 particular sympatric species can be
observed. Moreover, adult wild caught geckos show lower reactivity compared with the captive
born ones, presumably due to an experience of a real predation event that can hardly be simulated
under laboratory conditions.

Key wonds: allo patric, antipredation, lizard, posture, sympatric, 2 choice trial.

Predation poses a major risk for most organisms and presents a
strong selective pressure on prey to avoid dangerous predators as
failure to do =20 can result in death or injury. Predator recognition
and evaluation of potential threar is impartant when animals must
balance between the safery and cost of defense against predators
(Lima and Dqll 19940} which in lizards may indude reduced foraging
(Cooper 2000), mating (Cooper 1999, or basking activity (Burger
and Gochfeld 1990},

Orwerall, the predation risk varies with time and across different
habitats (Sith et al. 1998; Ferrari et al. 2008) due to presence of

& The Author {2818). Published by Oxfard University Press.

multiple predator types and their fuctuating population density
(McCoy eral. 2012). However, if the environment is stable, specific
predator recognition and a quick behavioral response may be fixed
genetically. For instance, a newly hatched Atantic salmon Salmo
salar responds stronger to odor of a high-risk predator (the northern
pike Esox lmcins) than to a low-risk one (the minnow Phoxinus
phoxinus) (Hawkins et al. 2007). Similarly, a naive hatchling of the
rock-dwelling velvet gecko Oedira leswenrii demaonstrates a typical
anti-snake tactic such as rail wavingin presence of the broad-headed
smake Hoplocephalus bungaroides despite absence of any prior

Thiz k= an Open Access article distributed under the berms of the Creatise Commanz Aftribution Non-Commercial License | htipafereative comman .ong Sic ense by-nc 4007,
wihich permits nan-commercial re-use, distribution, and reproduction in any medium, provided the original work ks properly cited. For commercial re-use, please contact
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experience {Downes and Adams 2001). Finally, some avian species
show innate avoidance to the ringed pattern of deadly coral snakes
(Smith 1975},

Snakes ar often among the most important predators of lzards
(Dornes and Shine 1998; Balderas-Valdivia and Ramirez-Bautista
2005; Webh er al. 2009), hence the recognition ability of many lizard
species (eg., O kswenriii Downes and Shine 1998; skinks Cardia
rostralis, and Carlia storr: Lloyd er al. 2009}, Theoretically, sympat-
ric distribution with a particular snake should give the prey an oppaor-
tunity to learn the level of threat it poses (Van Damme er al. 19935
Femari er al, 2003). Interestingly, only sympatric populations of the
wreath tmee iguana Liolaemss lemisisoatis under heavy predation
pressure showed less chemical exploration behavior (tongue flicking)
and mare antipredatory behavior reducing its detection when exposed
to the saurophagous long-tailed snake Philodryas chamissonis, On
the other hand, some studies reported that lizard prey might also ex-
press antipredatory behavior to chemicals of allopatric smake preda-
tars (Balderas-Valdivia and Ramirez-Baurikra 20035 ),

Mevertheless, it is not just the sympatric distribution, but also
the length of co-evolution that may influence an adaptive antipreda-
tory response (Brock et al. 2014). For example, the wall lizard
Podarcis mueralis from a mainland population with heavy predation
pressure recognizes dangerousness of saurophagous and piscivorous
snakes, unless they have lived isolated for 7 million years (Durand
et al. 2012, bur see Amo et al. 2004b). Furthermore, sympatric
predator recognition may sometimes be conditioned by the preda-
tor's diet specialization and foraging tactic (Amo etal 2004a). The
desert ignana Dipsosawrns dorsalis can discriminate between chem-
icals of saurophagous snakes and species feeding mainly on arthro-
pods (Bealor and Krekorian 20025 Amo et al. 2004h), In contrast,
some species (e.g., O leswesrii) displayed a generalized antipreda-
tory response to chemicals of 5 syntopic elapid snakes with variows
foraging ecology and activity pattern (diurnal and nocrurnal, active
or ambush foragers), thus posing a various degree of threat to them
(Wehb eral. 2009, 2010),

In this study, we aimed to investigate antipredatory behavior of
captive born and wild caught leopard geckos Eublapharis macular-
iss during a direct confrontation with a live snake predator kept in a
small cage. Although we may expect, that the geckos are able to de-
tect their predators even when chemical cues only are present, we
chose to simulate a situarion that is much similar to what happens in
the wild, when a predator is already present in the prey's close prox-
imity, preparing for an attack. In this case, the potential prey has
complex information about the predator (visual as well as chemical
cues) that allows it to assess the threat and chose an optimal antipre-
datory strategy (Helfman 1989).

The leopard gecko inhahits various environments from rodey
semi-desert habitats to subtropical forests of Afghanistan, Pakistan,
and India (Seufer et al. 2005) where it is sympatric with various snake
predators adopting different foraging tactics (Khan 2002 Whitaker
and Caprain 2004}, thus it iz a suitable model for studying specificity
of antipredatory reaction which still remains incondusive.

We hypothesize that the leopard gecko will show preferential
avoidance or expresses higher level of other antipredatory behaviors
in response to sympatric rather than allopatric smake predators.
Furthermore, we predict that the predator's foraging ecology may
ako influence the level of threat o its prey with saumphagous
snakes being more dangerows than generalists. To determine the role
of experience on risk evaluation we also compared antipredatory be-
haviar of wild and captive born animals. We assume that wild boarn
animals should show more specific antipredatory reaction than

individuals coming from a laboratory stock. Finally, by testing
captive-born subaduls we could assess the level to which the innate
antipredatory reactions are predataor specific,

Materials and Methods

Studied animals

In thiz study we used 585 leopard geckos during breeding seasons
HW7-2012 to test their antipredatory behavior toward various snake
{and control) species. Three different populations of geckos were avail-
ahle: 1) those originated from the wild (2 independent impaorts of adult
individuaks from western Pakistan (P}, 2) their first generation bom in
laharatory (PAKF1), and 3) individuals fram a labomatary stock (LAE)
that has been kept for several generations in the Czech Republic since
1970, We compared antipredatory reactions of adul animak coming
from the wild (P} with the captive barn aduls and subadults (PAKFL,
LAB). It is noteworthy, that the wild born animals () only might have
had a direct experience with sympatric snake predatoms,

The leopard gecko demonstrates a shift of antipredatory
strategies, the youngsters usually vocalize, while escape is a pre-
ferred strategy of aduls (Landovd et al. 2013). However, 7-manth-
old subadults already chose an antipredatory strategy similar to that
of adults. In order to avoid this developmental effect of antipreda-
tory behavior we tested laboratory born subadult individuals
{n=316) berween the age of 210 and 300 days and fully adulr ani-
mals (2 years and older, n=269), We confronted ar least 28 sub-
adults with each prdator species (14-17 animals per each
population PAKF1 and LAB) and art least 32 adults (20 animals per
each population PAKFI and LAB, 12-15 animals per population P).
The number of animals confronted with each predator is given in
Tahle 13 every individual was tested only once.

Furthermaore, the studied species belongs o a group of lizards
with temperature-induced sex determination (Viets et al. 1993),
There are several studies showing that incubation temperature does
not only determine the sex but may also affect behavior (Flores et al.
1994 Sakata and Crews 2003), Thus, in order to control for such
variability and to ascertain that different behaviors would not be a
result of different hatching conditions, all eggs were incubated under
the same constant temperature. The incubator was set to
28.5°C= 0.5, which is an optimal temperatume for incubation pre-
ferred by females themselves (Bragg e al. 20001) and under which
more female hatch. For all tested animak the natural circadian
rhyythm of daylight was preserved. Temperature was maintained sta-
ble around 28° C, while a heat cable was placed under each terrar-
ium. Adults were placed individually or in couples (male-female or 2
fermales) in glass terrarioms 30 = 30 20 cm. Offspring until 1 year
of age were howed individually in plastic boxes measuring
W0 =20 x15cm, Al animals were fed ad libium with crickets,
mealworms dusted with vitaming and minerals (Nutri Mix, AD;,
and Ej. The geckos were confronted with 9 species of snake preda-
tors from Boidae and Colubridae family and the glass lizard
Peendopus apodus from Anguidae as a control (see Table 1 summa-
rizing their distribution with the gecko, food specialization, and for-
aging tactic ),

Experimental design and testing apparatus

Experiments tnok place in a glass terrarium 30602 30cm with
constant temperature of 28 = {0.5 C which is preferred by the gecko
in mature (Bergmann and Irschick 2006). The bottom of the testing

arena was covered with white paper that was removed after each
trial and the whole arena was washed with 70% ethanol and water.
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Table 1. Information on activity pattern, distribution, and foraging ecology of the tested snake predators from 2 families (Colubridas,

Boidae) and 1 control lizard species, P. apodus

Predator species n Activity Distribtion Feeding type Foraging strategy Mumber of tested geckos
with the leopard
gecko Subadules Adults

P PAKF1 LAB P TPAKFl LAB
Eryx jobrii 3 Mocturmal — Sympatric Generalist Sit-and-wait, subtermanean — 17 17 15 X 20
Eryee colubrins 4 MNoctermal — Allopardc Generalist Sit-and-wait, sulterranean — 17 17 15 0
Hemarrbois ravergieri & Diuwmal Sympatric Saurophagous  Active forager — 16 16 12 20 20
Hemaorrbois bippocrepis 2 Dinmal Allopatric Sauroplagows  Active forager — 15 15 — — -—
Spalerosopbis atriceps 2 Mocturnal —Sympatric Generalist Comhining — 18 16 12 20 0
Spalerosophis diadena 3 NMNoctrmal® Allopatric Generalist Comibining — 16 15 — — —
Malpolon monspessulars 2 Dinmal Allopatric Saurophagows  Active forager — 18 16 — — —
Lanmspropeltis califorsizge 2 Diumal Allopatric Generalist Active forager — 15 15 — — —
Elagp be quatuorlineata 4 Diumal Allopatric Generalist Combii g — 18 16 — — —
Paeudopus apodus 4 Diumal Allopatric Generalist Active forager — 14 14 15 M 0
Nunbee of ks e 1 v esich st spedes i ncluded, Subadules (210-300 duys old} wene confronted with 10 spacies of preduors while aduls (2 years

and older} were tested with a subset of § species only. P; wild caught leopard geckos imponted from Pakistan, PAKFL: first generation of offspring born in labora-
tory b wild al.di: :nc'ln:]:, LAB: individuals from a ]:bm-.i:mjl stock, *5. diademia dnng:: its :cl:iw'l].- p:rin-rl :mm'll:'nsm the sesson - it is diurnal ﬁ.lr.insﬂ::
winter, autumn, and spring, but becomes nocturnal and crepuscular during the summer,

Experiments were running in the evening hours as it is a period
when the keopard gecko starts being active, We also avoided testing
during a reproduction season (Jamuary and February).

The geckos were first weighed and then placed into the testing
arena 2 days prior to the experiment to habituate (Lipez et al
2000). Paper shelters were provided in the arena during the habitu-
ation period but these were removed just befare a trial started. The
gockos were then put through a preferential 2-choice test with a box
containing a live snake (stimulus box) on one side of the testing
arena and a control empty box on the other side. The 2 boxes (both
novel to the gecko) were of the same size 14 x 20 13 cm and made
of perspex with a front wire mesh. The rightleft position of each
hox was randomized.

A chosen predator was put in the stimulis box just before the
trial and put back into its terrarium immediately afrer the trial
ended. The box was then properly washed before being used again.
Subadult geckos were confronted with all 10 species of predators
while the adults were tested with a subset of 5 species only (the red
sand boa Eryx jobnii; the Kenyan sand boa Eryx colbsbrims; the
spotted whip snake Hemorshods ravergieri; the blackheaded royal
snake Spalerosophis atriceps; and the glass lizard P, apodus).

Each trial lasted 30 min, enabling the tested animals to express a
range of antipredatory hehavior. The trials were illuminated by a
single blue 25 W light bulb and filmed from the side with the JVC
Everio 5 memory camcorder (Victor Company of Japan). The
recordings were then assessed using the OBS30 software (Moldus
Information Technology 1993). Selected components of antipreda-
tory hehavior were evaluated either by their frequency or time

length.

Antipredatory behavioral variables

We modified the list of behaviors previously used by Landovs etal.
(2013} according to the cument experimental design: (1) active
exploring: the gecko is walking in the arena and visually and chem-
ically explaring its environment (see below for explanations), espe-
cially the stimulus and contral box; (2) inactivity near a box: the
gecko is passive and showing no apparent interest, lying inactively
in a safe area; the animal's position in regards to the predator plays
a crucial role here, that &, whether the individual is lying in the part

with the predator or by the empty contral box (Labra and Hoare
2013) (for this purpose, the testing arena was divided into equal
quarters by the larger side {(each 15 cm large) and preference for ei-
ther a control or stimulus box was registered only when the head or
most of the gecko'’s body was in the respective outer quarters where
the hoxes were placed; (3) tongue flicking: chemical exploration
when the animal is directly licking the object of its interest or sniff-
ing around (the bhead is lifted and the nostrils directed toward the
snakefempty box or pressed against the mesh) to detect a potential
predator (Amo et al. 2004b); and (4) an antipredatory posture that
imvolves various types of behaviors: a) high posture: the geclo is
standing on tight legs with the abdomen raised, sometimes with the
arched back, and this posture is usually accompanied by tail waving
(Caro 2014), that is, the rale is slowly moving from side to side
(Webb et al. 2009); b low posture: the gecko is crouched with its
legs bent, keeping the back straight and pressing the abdomen
against the surface, the tail is waving; c) freezing: the gecko remains
motionless, the abdomen may be pressed against the arena floor; d)
tail vibration: the tail is wiggled from side to side {Downes and
Shine 1998 e} hinocular fixation: the gecko gazes directly at the
predator and keeps it in the binocular receptive fields.

Statistical analyses
The count variables were either treated as variables with a negative
hinomial distribution (postures) or sgquare root transformed to
achieve normality (tongue flicking). Duration of binocular fixation
af the snake was expressed as a proportion of total time of the ex-
periment {1L,E00s) and sguare root arcsin transformed. Similarly,
preference measures (time spent close to the contral box versus that
dose vo the snake, time spent exploring the snake versus that explor-
ing the contral box) were calculated as AVA + B), where & and B
are compared time scores; the resulting propartion was then square
root arcsin transformed to improve normality and divided by arcsin
{square root (1.5} to obtain intuitive values ranging from 0 {rotal
avoidance) to 2 (total preference ) with a balanced proportion corres-
ponding to value 1. Residuals dispersion and other graphic model
diagnostics were visually chedced.

The response variables with a normal distribution were treated
by linear models (function lm) while those exhibiting a binomial or
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negative binomial distribution by generalized linear models (func-
tions glm for quasibinomial model and glm.nb of the MASS pack-
age, respectively; for a list of models see Tahle 2). The stimulus
spedies (snake), population (wild vs. laboratory), and gecko’s body
weight were introduced as fixed factors, The initial full models were
further reduced according to the Akaike information criterion (ARC)
using a step function. The logikelihood ratio test was applied to
compare the reduced models with the full ones in order to approve
the model reduction. The reduced linear models (analysis of vari-
ance and coefficients) are further shown under the resuls. All the
calculations were performed in R environment (K Core Team
2013),

Results

Antipredatory behavior of subadult geckos

The preference to stay inactive close the control box (i.e., in the safe
area) was infloenced only by the snake predator species
(F5 306 =2.15 P=0.0235) Apart from experiments with 3. atriceps,
these preferences tended to be positive, that is, the geckos preferred
to stay on the safe side far from the snake predator (Figure 1)
Compared with a reference experiment with the lizard predator P
apodus, preferences for inactivity dose to the contral box were ele-
vated in the case of sympatric E. jobni and the allopatric horseshoe
whip snake, Hemorrbois bippocrepis (Figure 1, for coefficients see
Tahle 3). Preference for exploring the snake (risky behavior) was af-
fected exclusively by the gecko's body weight, heavier individuals
were more prone to perform predator inspection (Fy 5y5=3.95;
F=0.0477),

Linear models revealed that time the subadult geckos spent by
binocular fixation of the predator varied significantly with different
species (Fg s=230; P=10.0166). Compared with the hinocular
fixation of P. apodus, the geckos gazed longer espedially on the allo-
patric diadem snake, 8 palerosaphis diadema, saurophagous sympat-
ric H. ravergieri, and allopatric H. hippocrepis (Figure 2A, Table 4),

Similarly, the total number of antipredatory postures was signifi-
cantly affected by the predator species (df=9%306; F=0.0037)
only. In comparison to the control species P, apodus, the gedkos per-
formed more postures when in the presence of nearly all snake
predators, bur the most prominently with sympatric H. ravergieri
and 5. atriceps, allopatric 8. diadema and H. bippocrepis, and the
allopatric saurophagous California kingsnake, Lampropeltis califor-
nige (Figure 3A, Tables 3 and 4). When particular antipredatory
postures were analyzed separately, the anly variables that could ex-
plain differences in high posture frequency was the predator species
(df=9,306; F=0,0006] and gecko's body weight (df=1,305;
P=0L0095). Interestingly, it was only the smake species that signifi-
cantly affected the frequency of low postures (df=%306;
P 0.0001). Compared with what was recorded in the presence of
P. apodus, the subadult geckos performed comsiderably more low
postures when encountering sympatric H. ravergieri, E. jobrii, 5.
atriceps, allopatric 8. diadema, Elapbe quatworlineata, and L. cali-
formige (Figure 34, Tables 3 and 4). Variability in frequency of
freezing was explained only by the stimulus species (df=9,306;
P=0.0024). The geckos used this antipredatory strategy signifi-
cantly more often in the presence of H. ravergiers and 5. disdema
when compared with the frequency elicited by P. apodus (Figure 34,
Tahles 3 and 4).

The geckos responded to the predator’s presence by tail waving
depending on the particular snake (df=%30& P=0.0013). Most
snake species (all except E. colubrings and the Montpellier snake,

Reduced model predictors

Species
Species
Species

Full model predicton

Species, population, body weighs
Species, population, body weighs

T

Square root arcsin - Species, population, body weight, sympatey  Body weight
Square root arcsin - Species, population, body weight, sympatty  Species

Square root arcsin - Species, population, body weight

Square root

Response variable
Imactivity near the control box (preference)

Exploring the smake (prefemrnce)
Binocular fication (time)

Tomngue flicking (frequency)
All posture | frequency)

identity
identity
identity
identity
log

Link
Funetion

TDristribnation
Mol
Mo rmal
o el
Toemal
Megative hinomial

Model
{function)
Lm

Lm

Lm

Lm

Table 2. Description of the statistic modals used for data analyses
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Malpolon monspesullanss) elicited this behavior maore frequently
than the control lizard species P apodus, espedally sympatric Ho
ravergieri and 8. atriceps (Figure 34, Tables 3 and 4). Linear models
revealed that the frequency of tongue flicking was significanty af-
fecred exclusively by the stimulus species  (Fy305=2.30,
P 0.0001) Except E. jobnii and the 4lined snake, E. guatsorli-
neata, all other snake species elevated tongue flicking frequency in
geckos when compared with behaviors elicived by the contral species
P. apodus (Tables 3 and 4).

Antipredatory behavior of adult geckos

Dwration of binocular fixation of the predator was significantly af-
fected by the stimulus species (Fy 20 =303, F=0.0006). Compared
to the control species, this was higher for E. jobaii and lower for 5
atriceps.

Presence of postures was significanty affected mainly by the
predator species (Fy 2e0=3.41, P=000%]), and also the gecko's
origin (laboratory vs, wild; Fi 30 = 5.58, P = 0.0042). Animals from
the wild ( Fakistan) were slightly less prone to perform postures than
their descendants bred in laboratory (Table 3). Compared with the
control stimulus (P, apodus), the proportion of adults responding by
antipredatory postures was elevated in the presence of H. ravergiers
(Tables 3 and 4). Variahility in frequency of freezing was explained
by the predator species (df =4,264; F=0.0006). Freezing occurred
less frequently in the presence of allopatric E. colsbrins than in the
control experiments ( Tables 3 and 4).

As for the subadulis, linear models revealed that the frequency of
tongue flicking in adult geckos was significantly affected by the
stimulus species (Fy 263 = 8,32, P <0.0001}; the gecko’s body weight
was also included in the reduced maodel, but its effect was non-sig-
nificant (Fy 363 =2.42, P=0.1211). We found out that H. ravergieri
and 8. arriceps elevated the tongue flicking frequency compared with
that elicited by F apodws. Contrary to that, E. jobnif and E

oolubrings reduced the tongue flicking frequency in geckos com-
pared with what was observed in the presence of P. apodus (Tables
Jand 4).

Discussion

The leapard geckos rested in our experiments exhihited various anti-
predatory behaviors to all stimulus species and none of these behav-
iors was confined to a specific species. Compared with responses ro
the control lizard species, the occurrence of at least one element of
antipredatory behavior was significantly elevated in the presence of
7 out of ¥ snake species (i.e., except M. monspessulanns and E. cobs-
brinus, see Table 5 summanzing these results). Responses to the
colubrid genera Hemorrbois and partially also Spalerosophis were
among the most pronounced ones and especially included elements
of active defense, for example, low and high postures (with or with-
out tail waving), binocular fixation, and exploration of the snake
predator, This may be related to the fact that the majority of other
colubrid smakes are agile, fast predators that can actively chase their
prey. As reported in another eye-lid geckos of a related Marth
American genus Colromyx, distant chemical detection and active de-
ferse exhibited in direct confrontation with a snake is beneficial
(Dial and Schwenk 1996). Itis noteworthy that in our experiments
some of the heavier individuals explored carefully the box with a
predator from close proximity, often staying just in front of the wire
mesh, sometimes escaping after a while. This behavior which is simi-
lar to the “predator inspection”™ occurs in the case of uncertainty in
risk assessment (of, Dugatkin and Godin 1992), In contrast to this,
responses to E jobwii included particularly staying motionless in the
safer part of the arena sometimes accompanied by hinocular fixation
and tongue flicking, which can graduate into low postures (see the
discussion below).

When multiple predators occur in the prey's hahitat, an opti-
mal antipredator response may be determined by the attack
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Table 3. Parameters of the full and reduced linear models examining the effects of predator species (intercept = P. apodus), gecko's popule-
tion [P, PAKF1, LAB), and its body weight on response variables: exploring the snake, inactivity near the control box, and binocular fixation
{preference score (time), square root amcsin transformation); total number of postures, high and low posture, freezing, tale waving, and
tongue flicking (frequency, square root transformation)

Age Response Parameters Eatimate Sad. error z-value Pri=fz[}
Subaduks Exploring the sake (Intercept)' 0705374 0103420 6820 48 —11%%"
Weight LOOTIES 0003614 1988 477
Irmactivity near thecontrol box  (Imercept) 1287038 0.234270 5454 B 75e—DR"""
Ergx jobnii DLeE6IND 0219661 3115 Q001596
Elsphe quatuorlineaia 0.323312 0.237232 1383 017401
Erpx colubrins 0.234626 0.21%61 1.068 028637
Hemarrbaois bippocrepis 0523081 0238475 2193 QOZH09*
Hemarrbods ravergier 0377232 0240035 1572 011717
Lanpropeltis califorsiae 0.438132 0.242582 1806 Q07195
Malpolon monspes sl 0136766 0222712 0614 053965
Spalerosophis atriceps 0047422 0237369 0200 Q.B41E0
Spalerosophis disdensa 0224782 0.236120 05952 034193
Weight —[L011408 0007051 -1618 0. 10682
Binocular fxation (time) (Intercept]* 0,193172 0036198 5337 1BSe—07***
Ergx jobnii 0.061201 0048881 1252 0.21151
Elsphe quatuorlineata 0LOEDED4 0049566 1628 010455
Erpx colubrins 0LO3E522 DLO4ERET 0788 043126
Hemarrbois bippocrepis 0099331 0050331 1974 04533
Hemarrbaois ravergier 0115863 0049566 2338 QOZ005*
Lanpropeltis califorriae 0062078 0050331 1233 021837
Malpolon monspes sl —0L.001E36 049566 0037 057048
Spalerosaphis atriceps 0023955 0049566 0.483 0.62924
Spalerosophis dizdenta 0160702 (IS LT x4z 000132
Taotal number of postures (Intercept ' —0.1967 0.3857 —0.505 .61 368
Eryx jobnii 12755 0.5011 2546 01091
Elsple quatssoriineata 11130 0.5091 2186 Q287"
Eryx colubrins L6593 0.5095 1254 019563
Hemarrbois bippocrepis 13805 0.5130 2691 Q00712
Hemarrbois ravergiesd 21251 0.5012 4248 2 15e—D5=="
Lampropeltis califorsiae 1.4205 0.5126 i | Q00559 ==
Malpolon monspesslares 0.BORS 0.5134 1.57% 0.11530
Spalerosaphis atrizeps 1.5350 0.5048 3041 000236
Spalerosophis dizdena L4405 05056 2849 QLOn435 %=
High posture {Intercept —19.30 1781.46 —0011 0.991
Eryx jobnii 16,47 178146 0.009 0,993
Elsplbe quatusoriinedta 18.54 178146 0.010 0,992
Erpx colubrirs 16,47 178146 0009 05993
Hemaorrbois bippocrepis 18.54 1781.46 0010 0,992
Hemarrbaois ravergier 18.61 178146 0010 0,592
Lamipropeltis califorsiae 1861 178146 0.010 0,992
Malpolon monspesa b 17.92 178 146 0.010 0.992
Spalerasaphis atriceps 18.93 1781.46 0011 0,992
Spalerosophis disdena 15.06 178146 0011 0991
Low posture {Intercept)' —21.51020 0.72182 —3478 Q00050 E***
Erpx jobnii 212833 066490 335 QLOD0R04== =
Elsphe quatuorlineata L9767 0.69 5597 2755 QLOD5RE2"
Erpx colubrins 0Le7404 0.72741 0917 0354119
Hemsarrbois bippocrapis L54757 0.70361 2200 Q2 7E0 4%
Hemaorrbois ravergier 155878 068691 3715 Q.000195%=*
Lampropeltis califorsiae LBa527 069852 2647 0.00E11 1=
Malpaolon soomspes sl 125265 069893 1792 007 I0E4
Spalerosophbis atriceps L970RE 0.69266 2845 000443 6%
Spalerasophis dizd enia 199132 0.069127 2881 000386 8%
Poguilation 0L.23854 0.22217 1074 Q2E2I955
Weight 001651 0.01625 1016 0309620
Freexing (Intercept ' —1.3863 04867 —2.848 Q00440 ==
Eryx jobaii 1LO7EE 0.5952 1812 006993
Elsplbe quatsorlineata 08650 0.6097 1.149 0.15601
Eryx colubrinus LO7EE 0.5952 1812 006993
{continued}
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Table 3. Continued

Age Respomnse Parameters Estinate Sid. error z-value Pri= e[}
Hemarrbaois bippoc repis 0.9235 06142 1513 013019
Hemnarrbois ravergiesd 22900 0.5760 35975 FZe—Q5***
Lampropeltis califormiae 1.02%s 0.6101 1688 0.09150
Malpolor monspess o 0.5 51 0,60 56 1554 011104
Spalercsophis atriceps 0.8650 0.6097 1419 0.15601
Spalerosophis disdena 13863 0.5920 2342 0.01515*
Tatal number of tale-waving (Intecept ' —0.55%96 04007 -1.357 0. 16254
Erpx jolnii 0.3373 0.5048 2649 Q.00 ROT =
Elspbe quiatisorlineata L0451 0.5154 2028 004257
Erpx colubrins 0. 4006 0.5252 0.763 044 564
Hemarrbods bifypaoc repis 13779 05165 2668 000764
Hemarrbois ravergieri 20065 0.5037 3583 6. 7Pe—05%" "
Lanpropeliis califorriae 14489 0.5156 2810 000405 ==
Malpolon monspes sl 05904 0.5260 1122 0.26169
Spalerosophis atriceps 1.5937 0.5074 3141 Q.00 165
Spalerosophis dizdena 1.23°7 0.5121 2416 0.01571*
Tongue ficking (Intercept |* 6e104 08516 TTe3 1L26e—13%""
Erpx jobnii 0.5462 11500 0475 0635147
Elsphbe quatuoriineata 0.6334 1Li1s6l 0.543 0587377
Erpx colubrirs 27600 11500 2400 0.016585*
Hemarrbaois bippocrepis 45378 11841 3B Q.000154%= =
Hemarrbods ravergier 121 1L1as1 3152 0001555
Lanpropeltis califorsiae 17569 1.1841 3173 000 166 3°°
Malpalon moonspes sl L5774 1L1as1 2210 0.027821"
Spalerosophis atriceps 51716 L1asl 4435 1.29e—05""*
Spalerosophis dizd ena 44595 Llasl 3824 0.000155 ==
Adules Binocular fwation (time ) {Intercept P 0.30181 003178 949 =2e—16%
Erpx jobaii 0.09611 0.04495 2138 10,0334
Erpx colubrins —0.01062 0.04495 —0236 0.5134
Hemarrbois ravergiesd —0.05371 0.04559 -1.178 0.2158
Spalerosophis atriceps —0.09768 0.04559 ~2149 0.0331*
Posture (Intercept ' —B.321e—01 344 3e—01 —-2.417 0.01635*
Erpx jobnii 4.161e—01 4. 134201 1.007 0.31506
Eryx colubrinus —Lebde—16 4,24 5e—01 —6.28e—16 100000
Hemarrbois ravergier L.2954+00 4. 20501 3107 0.00232 %=
Spalerosophis atriceps S.60d4e—01 4,155%—01 1347 017504
Type P —6.687e—01 153301 -1.8% 0.05912
Type PAKF1 4.688—01 2.5 0e—01 1584 011448
Freexing {Intencept ) —0.4613 0.2085 -1.543 0.12273
Ergx jobnii 0.1067 0.3534 0302 076277
Eryx colubrins — 15628 0.4807 -3251 000115
Hemarrbaois ravergier 03059 0.3509 0.883 Q37717
Spalerosophis atriceps ~0,1351 0.3674 0368 0.71301
Type P —(.3864 0.3315 -1.166 0.24373
Type PAK Fi 0.3473 0.2705 1282 019556
Tongue Hicking (Intercept * 6. 52052 L18220 588 L43e—0B""*
Eryx jobnii —0.12445 0.88230 —0.141 0887501
Erpx colubrirs — 127742 088007 —1.451 0147835
Hemarrbois ravergiesd 171318 0.590519 1853 Q0F530 5
Spalerosophis atriceps 120962 0.89652 3.580 0.000409°* *
Weight 003077 0.01578 1555 0121053

Subadult geckos (210-300 days old) were confronted with 10 species of predators while adults {2 years and older} were tested with a subset of § species only.
Resmults of lnear maodels in B package, the coefhcients of the models, and their sgnificance are provided, Significance codes: (0 “***= 0001 “**= 001 “*~ 005

RN LS

*Intercept & a reachion to the control speces P apodus, Responses to all other simuli species were compared with it
541l the variables are expremed = frequencies apart from the binocular fixation that was recorded as time spent staring at the predator (in this case f-values and

P |f]) are reported in the last 2 columns instead of z-vahwes and P =|z|} which are applicable for all the remaining variables).

probahility. This can be more expected from a specialist rather
than generalist predator, Furthermore, if predator—prey arm races

have taken a place for some evolutionary time we can assume

that the prey is adapted to react more specifically to the most

dangerows sympatric predators (Webb et al. 2009). Many studies
have already mentioned that apart from sympatry or allopatry it
is diet preferences that are crucial in the predator detection
(Cooper 199 Dial and Schwenk 1996 Van Damme and Cuick
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2001}, Such a trend may also be seen in our results as the geckos
{bath adults and subadults) performed maore antipredatory pos-
tures when confronted with saurophagous actively foraging H.
ravergizri. However, this was not a general trend apparent with
other saurophagous predators used in our study. The geckos
explored by visual and chemical senses 7 snake and 1 lizard
predator species from distance as well as in closer proximity,
showing no clear systematic difference regardless of the preda-
tor's sympatryfallopatry or food specialization (Figure 24, B
Table 4). Such a result is in contrast to findings of other studies
(Dial et al. 1989; Van Damme and Quick 2001) that considered

the level of saurophagous specialization as a key factor when
anticipating smake predator dangerousness,

We may hypothesize that the effect of food specialization is not
condusive becase the studied geckos might have identified chem-
ically, that the snake predators had not been feeding on their conspe-
cifics, It is well known, for example, that the northern damselfly
larvae Enallagma spp. can chemically detect from diet cues, whether
their predator E. lucius fed on other damselflies or another (hetera-
specific) prey (Chivers et al. 19%6). Similarly, naive individuals of
the fathead minnow Pimephales promelas reacted to dier cues [and
subsequently capture-released alarm cues) of E. bicins anly when it
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Table 4. Frequency and preference scores of particular antipredatory behaviors expressed by the leopand gecko face to predators with sympatric and allopatric occurrence and various foraging

ecology

Frequency
High posture  Low posture

Prefere nce soore [ time)

Mean
{ v, meax)

Mean
{rmim, measc)

Freexing  Total waving  Tongue flicking
Mean Mean Mean Mean
(i, meaxh (mvin, max)

{min, max)

Mean
(min, mench

Exploring the smake  Binocular fixation Total postures
bdean (SE)

Sympatricfallopatric

Species

{min, max}
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Hemorrbois navergier

Hemaorrbois bippocrapis

Spalerosopbis atriceps
Malpalon momspessilanis

Lanpropeltis californiae
Paeudopas apodis

Eryz jobii
Hemorrbods ravernpier
Spalerosophis atriceps
Pagudopuis apodis

Elaphe quatorknaata

Eryx colubrinus
Spalerosophis diadema
Eryx colubrinus

Subadults  Eryx jobwii

Adules

fed on their conspecifics (Ferrari et al. 2007). Therefore, the preda-
tor's diet may influence antipredatory hehaviar of its prey. Whether
this is also applicable for the leopard gecko would need to be further
assessed in a separate experiment. The other possible explanation
for the negative results is that we do not have the accurate informa-
tion on food biology of the predator species in the wild or the prey
identifies its predator based on other cues (eg., the type of predator
locomaotion, etc., ).

In our study, we tested pairs of predator species with similar
food spedialization and foraging tactic, differing only in their distri-
bution, that is, one living in sympatry with the gecko, while the
ather one in allopatry. Surprisingly, we found striking differences in
antipredatory behavior only in response to 2 generalist snake species
with subterranean ecology, sympatric E. jobsii and allopatric E.
colsbrings. In the presence of E. jobmii the geckos remained for
most of the time in the safe area avoiding any closer exploration, If
any postures were exhibited at all, these were made near the control
box. Contrary to that, E. colubris sometimes elicited even weaker
reaction that the lizand contral . apodus. Therefore, it seems that
the subterranean life cannot be the anly explanatory factor. E. jobmii
is a generalist snake species commaonly found in Pakistan, where it
overlaps with the leopard gecko's distribution. It is a strong con-
strictor adopting a sit-and-wait strategy ambushing its prey with a
fast artack from very close proximity. The gecko lives in small mam-
mals' burrows or rocky interstices which makes it a difficult habitat
to escape when encountering the snake, However, if they meet in the
apen field, the gecko can flee (I, Frynta, personal communication),
We may speculate that a visual detection {adults) as well as rongue
flicking (subadultz) of this dangerous predator was crucial in our ex-
periments and ook over any direct exploration.

In contrast to the predator inspection many lizard species reduce
their activity in the presence of a dangerows predator or its chem-
icals, for example, P. mueralis (Amo et al. 2006), the Chilean tree liz-
ard ( Liolaemiz chiliansis: Labra and Hoare 2015), or O. lasnenurii
(Webb et al. 2009, 20104 This comesponds to inactivity near the
control box olserved in our experiments. Distance the geckos kept
from the threat was reflecting the level of avoidance of a particular
species. Compared with inactivity associated with the lizard control,
subadult geckos reduced their exploratory behavior and preferen-
tially stayed inactive close to the control box when a generalist
snake E. jobrii, as well as a saurophagows actively foraging predator
H. bippocrepis were wed as a stimulus (Figore 1), Thus, we may
suppse that these predators were evaluated as dangerows and were
avoided as much as possible in the current experimental conditions
when no shelters were available. This further corroborates the re-
sults of Webb et al. (2010) who found that O leswewrii avaids crev-
ices scented by snake chemicals,

It has also been shown previously that antipredatory behavior
may change ontogenetically (Head et al. 2002; Landowd et al. 2013).
Generally, the adults were less reactive than the subadult geckos,
but their antipredatory reaction was much more threat specific
reacting only to sympatric species. However, this tendency was fur-
ther masked by behavioral pattern of wild caught individuals that
were less reactive than the captive barn anes. We may hypothesize
that the wild animak might have been experienced with a predator
event from their early life and evaluated the snake's dangerousness
in our experimentally set up differently than the captive born indi-
viduals. Thus, antipredatory behavior of the wild animals is prob-
ably more state dependent as they can better assess the potential
threat of a direct predator attack, a situation that can be hardly
simulated in laboratory conditions.
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other snake species ane allopatric. A} subadults and B) adults,

We concude that the leopard gecko possesses generalized anti-
predatory reaction to snake predators of different species, They ex-
plore them both chemically and visually and use the same variety of
other behavioral strategies in response to snakes posing a different
level of threat. However, intensity of these reactions varies accord-
ing to different species and reaches the extreme levels only with
some of colubrid and boid snakes (especially E. jobnii and H. raver-
gizri). This reaction pattern is innate which could be advantageoums
when novel predators are met (Cisterne et al. 2014}, As the animal

gets more experienced with its predators in the wild, this general
concept of threat may become more specific and the reaction less in-
tensive and targeted only to the real danger. That could explain why
the wild caught animals which were probably more experienced
with real predator events were less reactive in response to a predator
inside the cage in our study. Interestingly, in the alsence of any ex-
perience, as in the case of laboratary animals, the antipredatory re-
action can still be modulated and mature with aging. Compared
with the subadults, the adult captive born geckos reacted only to the
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Table 5. Summary table showing which response variables in confrontation with individual predator species wheme significantly different

comparad with the control experiments with P. apodus

Age Species Distribmtion Food Close i Erp!nr'ms Binocular  Posinres High L Freezing Tadl Tangue
spedalization  the cantrol snake fixation posture  posture waving  flicking
hox
Suhadults  E_jobmi 5 Generalist T es - s - - Yes — Yes Yes
E._ codubrims A Generalist —_ —_ — — — — — — s
H. ravergieri 5 Saurophagous — - Vs Yes — Yes Yes Yes -
H. Hﬁrmﬂpk A Smrq:lmg-uu: Yes _— Yes Yes —_— —_— — Yes e
5 africeps 5 Generalist - - - Yes - Yes - Yes -
& diadona A Generalist — — Y Yeg — Yes Yez Yes —
M. mrmrfanrs A Smmﬂ'mgms —_ — —_— —_— — —_ —_ —_— A
L. californiae A Saurophagous  — - - Yes - Yes - Yes Yes
E. quatuorlineata A Generalist - - - - - Yes e Yes e
Aduks E. jabai 5 Generalist — - Yo — — — — — —
E. coluhrims A Ganeralist — — — . i e s s s
H. ravergieni 5 Saurophagous  — —_ — Yes —_ — — — —
5 africeps 5 Generalist - -— Tes - - —_ = = -

sympatric, most dangerous predators either by expressing postures
or by binocular fixation.
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K PODSTATE DUSEVNICH PORUCH

EVOLUCNI PUVOD FOBII
ZE ZVIRAT

Eva Landové, Silvie Radlovs, Jakub Polik, Daniel Frynta

Organismy se ve svém okoli sethkdvaji s mnodstvim
podnétd, z nichi pouze nékteré jsou skuteéné vyznam-
né z hlediska pfegiti. Na mnohé z nich, napf. na nebez-
pecné predatory &i jind ohroZeni, je tfeba rareagovat
ihned napoprvé, at jiZ na zikladé vrozené reakce i vel-
mi kratkého a efeltivniho uéeni; druha ance uf totif
vétiinou nepfijde. Na setkini s takovym podnétem tedy
potiebuje byt organismus pfedem pfipraven, nejlépe
v ditsledku pfedchozi evoluéni »zknSenosti«. Z tohoto
divodu ma mnohoe zvifat vrozenou schopnost okamzi-
té rozpoznat nebezpedi ve formé preditora a vyhnout
se tak potencialné smrtelnému setkani. Napfiklad o ge-
konech je znamé, Ze dolkdii velmi rychle rozpoznat
pach hada a reagovat na n&j strnulosti &i utékem, &im#
si mohou zachranit Fivot. My se vyhybaji koZicimu
pachu, ptici zase primirné vyugivaji zrak k rozpozndni
krahujce a v&as uleti. To vie je zprostfedkovino jednou
ze zikdadnich emoci - strachem. Je snadné si pfedstavit,
e zvifata, kterd se nebila, dlouho v pfirodé nepiegila
a nepiedala tak své geny budoucim generacim. Piitom
strach z preditora a nisledna rychld behaviorilni odpo-
véd je pouze jednim piikladem emodi, tj. specifickych
stavil myshi ovliviiujicich motivaci k chovini, které mély
piimy vliv na pfediti druht a jejichZ vznik lze datovat
hluboko do dévné minulosti pred miliony az desitkami
miliond let, ddvno pred venik souasnych druhi.

Cheeme-li tedy studovat emoce a chowvini dneniho
cloveka, musime se podivat hluboko do nadi evoluéni
minulosti, a to dokonce mnohem ddl, neZ na obdobi
vzniku druhu Home sapiens. V té dobé totiz byla wét-
&gina nafich neurdlnich funkinich okruha, a tedy i za-
kladnich vzorca chowvdni jiz zformovand, a proto je
pivod lidské mysli tfeba hledat u dévmych piedial dnes-
nich savci & dokonce u prvnich suchozemskych obrat-
lovell. Mentilni vzorce venikajici v tachto dobdch ndm
sice pomdhaly v pfeziti, aviak v soufasném svété, dia-
metrilné odlifném od obdobi dsvitu savcd, mohou mit
pro moderniho élovéka zivainé disledky, vietné pato-
logickych dulevnich stavil. Soufasnd evoluéni biologie
a zoologie tak maji pfekvapivé co Fici k otizkim, které
v ramci svého oboru feél psychologie i psychiatrie.

Trend v miyileni prosazujici evoluéni argumentaci
pro vysvétleni soufasnych znakil a procest tedy po-
stapné pronikd i do psychologie, kterd se podobnym
tlakiim dlouho branila. Podle konceptu evoluini psy-
chologie, ktera se dokizala naplno prosadit af v 90.
letech 20. stoleti a dnes piedstavuje uzndvanou védni
disciplinu, je lidska mysl vybavena specifickymi modu-
ly k feieni konkrétnich situaci, které byly v minulosti
podstatné z hlediska pfefiti. Je tak vysledkem adaptace
na plivodnd prostiedi, ve kterém lidé zili od svého vzni-
ku ai po neolit. A¢koliv jde o veliky krok kupfedu opro-
ti standardnimu modelu socidlnich véd zddrazfiujicimn
individudlni uéend, je stile potfeba mit na paméti, 2 ani
palecliticky élovék nevznild »z niéehos, ale #e si s se-
bou jiZ pfines]l genetickoun vybavu od svych zvifecich
piedii.

Tématem tohoto piispévku je nahlédnuti na proble-
matikn specifickych fobii ze zvifat, z nichi nékteré, jak si
ukdfeme, maji svilj plivod v minulosti, ale dodnes trapi
veliké procento lidi na celém swété, Cheeme-li viak po-
rozumét tomu, jak fobie funguji, proé¢ vznikajl, proé je
nékterd zvifata vyvoldvaji snaze nef jind, a v kone¢ném
ditsledku také zjistit, jalym zplsobem lze fobie 1t je
nutné pfi jejich studiu uplatnit poznatky ze viech vyie
zmifiovanych biologickych i psychologiclych obori,
které se vzigjemné dopliiuji.

PUVOD STRACHU

Clovék se po dlouhé miliony let vyvijel v piitomnosti
nespofetného mnodstvi druhi zvifat, z nich? néltera
mu sloufila jako zdroj potravy &i ofaceni, mnoho dal-
gich viak pro néj predstavovalo znaénou hrozbu. V pro-
stfedi plném velkych Zelem, krokodyld, hmyz, jedo-
vatych hadt & pavoukil Eo prehistorickému Elovélm
doslova na kaidém kroku o Zivot. Nebezpeéné viak pro
néj byly i druhy pfenasejici smrtelné choroby (hlavng
rizné druhy hlodavci) anebo ty, které byly asocioviny
s nemoci a smrti nebo byly spojeny s rozkladem thini
(Zervi). Weni tedy divu, Ze mnoho zvifat od pradivna
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vyvolivalo v lidech v primim pfipadé strach, ve dru-
hém odpor. Tyto zikladni emoce zplisobené zvifaty
piedkaly veskeré zmény spojené s vyvojem lidského
drubu a v takfka nerménéné formé se dodnes vyskytuji
i uw modernich lidi napfi¢ spoleénostmi a stupni kultur-
niho vyvoje. Adkoliv se pravdépodobnost byt kousnut
jedovatym pavoukem i spollnut krajtou u znacné &st
populace vyrazné sniZila, tato zvifata u mnohych z nds
stile vyvolivaji hrizu.

Pfestofe existuje fada teorii smaficich se wvyswét-
lit pivod vyie zminénych emoénich okruhd stracho
a znechuceni u Elovéka, jednim z nejvice pfijimamych
je v soufasnosti prave nazor evoluéni psychologie. Tato
v poslednich dvou dekdddch dynamicky se rozvijejic
psychologiclks disciplina stavi na pfedpoldadu, e rych-
li emoéni reakce a adekwvitni behaviorilni odpovéd
na Zivot ohrofujici stimuly byla natolik klicova pro pie-
zitl ddvnych predki élovéka, Ze ji pfirodni selekce ge-
neticky napevno zabudovala do mozln primatii™ Po-
dle evoluéni hypotézy je tedy strach zcela pfirozenou,
adaptivii a vrozemou reakci na nebezpeéné stimuly.
Modul strachu, kterym se oznafuje vzdjemné provaza-
ny systém neurdlni, fyziologicke, psycholopgicke a be-
haviordlni odpovédi na Zivet ohrofujici stimuly (napf.
jedovaté hady), se vyvinul jiz pfed desitkami miliond
let u fylogeneticky puvednéjéich drohn primati & jedte
difve a my jsme ho pouze zd2dili po naSich spolefnych
piedcich. Piedpoklad o vrozeném charakteru strachn
dokazuji napi. zjisténd, fe nékteré drohy primita (ma-
kak vepfi a maki trpaslifi) projevuji strach pfi setha-
ni s atrapou, resp. pachem hada, ackoliv se skuteénym
hadem se v zajeti chovani jedinci nikdy nesetlali.®™
Podporou jsou i vysledly mezietnickych srovnini, kdy
bez ohledu na geograficks rozéifend, styl fivota a stuperi
kulturniho wivoje reagujl prisluénici odlidnych lidskych
etnik na mnoho zvifecich druhfi emoéné velmi podob-
&, B4

W ramci celé Zivoliiné fife existuje jedna specificka
skupina, kterd pro ostatni tvory nese zvlast silny emoéni
nidboj, a to jsou hadi, ktefi dokaznji univerzalita vyvo-
lanych emoci u élovéka i zvifat na riizném stapni fy-
logenetického vyvoje. Hadi jsou totif zdrojem stracho
nejen pro naproston vétiinu lidd, ale vebuzuji odpovida-
jici reakei i u zvifat, od plazi po savce. Ditvod je jasny,
od chwile, kdy se pfed zhruba 60 miliony let na Zemi
objevili hadi s déinnym jedovym apardtem, dostala se
viechna ostatni zvifata Zijid v jejich blizkosti do wel-
kého nebezpedi™ Jedovati hadi byli éasto smrtelnon
hrozbou pro fadu priméth wetné nejblizéich lidskych
pifbuznych. Clenové déviych spoledenstvi lovcd a shé-
raéf viak nebyli ochrofeni pouze nédhodnym wétknutim,
ale mohli se stit i plinovanou kofisti. Rada odborni-
kit se totiz domnivd, Ze velci hroznyfoviti hadi byli az
do neolitu jedni z nejvyznamnédich predatord prehis-
torickych lidi. Ackoliv pro to neexistuji #idné fosilni
doldady (hadi polykaji svou kofist veellm a diloy velice

téinnému travend si dokdZi poradit i s kostmi a zuby
obéti), mime k dispozici nepfimé dikazy ze soudas-
nosti. Antropolog Thomas Headland a herpetolog Har-
ry Greene studovali od poloviny 20. stoleti po fadu let
pivodni etnikom lidi Agta Negritos, ktefi na Filipinich
dosud ji fivotem pivodnich lovet-sbéraél. V nediv-
no publikované studii ukazuji, Ze vice nef étvrtina do-
spélych muid (26 %) tohoto etnika byla v pribéhu 40
let napadena velkou krajtou mfizkovanou, fest lidi atok
hada nepfefilo. VEtiina vyvizla jen dily tormu, Z2 Agta
Megritos maji podomdackn vyribéné node a stfelné zbra-
né, kterymi dokdZi krajtu zabit. Autofi proto spelouluji,
Ze v minulosti se lidé stavali kofisti velkych hada mno-
hem Zast&i™

Zdaleka nejodviingjii je potom hypotéza americké
antropoloZky Lynne Isbellové,™ podle niZ vdééime pra-
vé jedovatym hadim za své vysoce rozvinuté kognitivni
schopnosti. Domnivd se totiz, #e hadi byli v evoluci pri-
muth tak silnym selelénim tlakem, Ze jejich spoleémy
viskyt pfispival u pfedki dneinich primdtt a élovéka
k postupnému zdokonalovini zrakového snyyshu, zvét-
fovini mozkn a specializaci nékterych funkénich neu-
ralnich okruhf, které jsme po nich zdadili.

PREDNOSTNI ZPRACOVANI
EMOCNE LADENYCH STIMULD

Kazdy okamZik naieho fivota jsme oblklopeni obrov-
skym mno#stvim informaci, které se nam dostivaji
do mozku skrze firokou gkilu smyslovych viemn. Aby-
chom se v tomto spletitém souboru podnéti doleizali
orientovat a volit sprivnd rozhodnuti na zikladé pod-
nétd, které v danou chwili maji vyznam, mozek tyto in-
formace piebird a filruje bez naseho védomi. Do vEdo-
mi se ndm pak dostivi pouze Edst relevantni informace;
tomuto fenoménu se tradiéné fika seleltivni pozornost.
Jsou-li viak tyto informace emoéné vyznamné, vedou
k neurofyziologickym a behaviorilnim zménam dfive,
nef se dostanou do naseho védomi. To se d&je pomoci
tzv. podkorové vizualni cesty, kterd informuje amygda-
lu, v ni# se dany stimul pfednostné zpracovivd. Stfedni
Gist amygdaly ma vzdjemné propojent s daldimi jadry
tiéastnicimi se emoé&ni odpovédi (s nuclens accumbens)
a také odtud vedou sestupné drahy do hypothalamu
a mozkového kmene (perialveduktilni fedd hmota,
PAG, alocus coeruleus, LC), které élovéka emociondlné
piipravuji na nebezpefnou situaci a umoZiuji mu oka-
mfité reagovat. Amygdala ma navic i propojent s dal-
gimi korovymi oblastmi (prefrontilni kfra, vizualni
keiira) a dovoluje tak védomou kontrolu téchto emoéné
zabarverpch stimul, na které jiZ organismus reagoval
automaticlky.™ Adkoliv lze tento efelt pozorovat i u sti-
muld vyvolivajicich $&sti, smutek & odpor, nejéasté-
ji jsou v tomto ohledu studowviny reakce na strachové
podnéty, které byvaji ziroveii nejsilnéjsi - napf. na ob-
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razky & videa tofnikd, zbrani, rozzlobenych lidskych
obliejlt &i nebezpeénych zvifat, jako jsou velké Selmy,
fraloci, krokodyli nebo prive hadi.

Ohman se spolupracovniky™ zjistili, e responden-
ti dovedou rychleji nalézt obrizek hada nebo pavou-
ka v matici deviti rovnomérné uspofadanych obrdzka
na obrazovee, pokud distraktory (tedy obrizky na po-
zadi, které mély odpoutat pozornost od hledanych
obrazki) byly neutrilni objekty - houby a lkvétiny.
V¥ opaéném piipadé, kdy méli respondenti hledat ob-
razek houby & kovétiny na pozadi hadich & pavougich
obrizlki, neuspéli, a hleddni téchto emoéné neutrdlné
zabarvenych obrazki bylo znatelné pomalejé v pfitom-
nosti prioritng vnimanych distraktord (hadd v pozadi).
Obdobnych experimentd, kdy méli respondenti vyhle-
davat uréité emoéné vyznamné objekty na pozadi nevy-
znamnych (a naopak - pro kontrolu), probéhlo mnoha,
vidy s riznymi obménami, a vysledky vidy ukdzaly
rychlejdi reakei na strachové podnéty. Napfiklad Pen-
kunas a Coss!™ uldzali, #e respondenti dovedli rychleji
najit obrizky nebezpeénych vl a hadd, i kdyz distrakto-
ry byly obriazky podobnych, aviak neikodnych antilop
a jedtérn. Tento efelt se objevuje nejen u dospélych lidi,
ale téZ u déti, a to dokonce i v pfipadé, je-li dostupna
informace o strachovych stimulech uréitym zptsobem
percepéné ztifena'" Hayakawa se spolupracovnilo™®
ve svém experimentu pfedvedli, 2e Etyf- af sestileté déti
dovedou rozpoznat hady na pozadi kvétin rychleji ne
opaéné, a to i kdyZ se jim odebere informace o barvich
a obrizlky jsou prezentoviny pouze v odstinech Zedi
Tento vysledek potvrdily i LoBueova a DeLoacheova 'Y
které viak ve swé prici zaily jesté ddl a redukowvaly infor-
maci o piitomnosti hada v triwé na pouhou zatofenou
spirila ve formé dratu. Predskolni d&ti i dospéli respon-
denti dokizali rychleji reagovat na obrazky zatofenych
drati v trivé nef na kwvétiny, z fehof autorky nsuzuji, 22
krychlé, podvédomé detekci hada stadl jejich charakte-
risticky zatoZeny tvar!

Je tedy zfejmé, Ze o schopnosti loveka detekovat
emoéné nabité zvifeci podnéty rychleji a ziroven na né
rychleji reagovat jiz prestdvaji byt spory. Navic se zds,
#e reakéni rychlost ovliviinje i mira emoce, jez dany
stimulus vyvolévd. Obrizky hadi v dtoénych pézich
jsou detekovdny rychleji nez obrizky hadi odpoéi-
vajicich.™ Dovednost bleskové se rozhodovat v pfi-
tomnosti stimuld, které nis piimo ohrofuji na Zivots,
je, a v historii byla, dulefiti nejen pro flovéka, ale pro
naprostou vétéinu fFivoéiinych druhfl Schopnost moz-
ku pfednostné a nevédomé reagovat na emoéné ladéné
stimuly je tedy podstaton zdravé fungujici lidske mysli.
Je za ni zodpovédné tzv. subkortikdlni jadro amygdaly,
tedy struldura, kterd je evoluéng stardi nefli struktury
zodpovédné za vEdomou percepel’™ Vizudlni informa-
ce putuje ze sitnice do amygdaly pfes strop stfedniho
mozk, tzv. tectum (konkrétné jeho &ist nazyvand colli-
culus superior), které je jednou ze strultur zodpovéd-

mych za pfepojovdni zrakové informace. Konkrétné se
podili i na fizeni riznych pohybi spojenych s prosto-
rem, napf. nasmérovini pohledn na objekt nebo od-
kKlonéni ruky ve snaze se objektu vwhnout. Amygdala
je pak propojena s hypothalamickymi jadry, stfednim
mozkem a mozkovym kmenem, cof jsou strulktury fi-
dici psychofyziologické zmény organismu (napf. zménu
srdeéniho tepu) a také behavioralni reakee, které jsou
Casto spojeny se strachem a Gzkosti, napt. aték.™
Strach, ktery v nds vzbuzuji hadi, se tedy v nadem
mozkn okamiité a bez nafeho védomi zpracovava tak,
abychom staéili rychle a adekwitné zareagovat. Tuto
schopnost sdilime s mnoha piibuznymi primaty, vro-
zeny strach z hadfi byl jiZ popsin napf. u §impanzi,
makalk, nartouni nebo nékterych drapkatych opicek
(kosmani; shroutl udélala Weissova se spolupracov-
niky™). V soufasnosti je zndmo celkem 3495 druhd
hadd, pfifemZ mezi nimi existuje relativné vysolsd mor-
fologick i barevna variabilita. Je tedy otizkou, zda lidé
vnimaji viechny druby hadf jako jeden obecné ohrozu-
jlei stimulus, nebo jen ty sluteéné nebezpeiné vnimaji
specificky a adelvitné na né reaguji. Nae pfedchozi
studie strachu z hadi ukazaly, e subjektivmé hodno-
ceny strach z hadi se lidil drub od drubw: nejvice se
respondenti bili jednobarevnych ermpch nebo Eerve-
mych hadii, naopak matné vzorovani hadi s nevyraznym
zbarvenim byli viniméni jako zcela nefkodni 759
Bojime se viak nejen hadn, ale i zvifat, ktera sice ne-
jsou nebezpeénd sama o sobé, ale mohou pfendiet ne-
bezpeéné nemoci &i parazity. Casto si je spojujeme s po-
city hnusu (»&titimes se jich), §pinou £i slizem, a proto
se vyélenuji do samostatné kategorie tzv. zvifat vzbuzu-
jicich odpor. Sem patfi napfillad pavouci, ZiZaly, Ziby,
myéi a krysy, neci a slimdci, vibi & plo& i obli fervi.
Tato kateporizace je velmi podobnd napfié riwmymi
kulturami,™ tedy u lidi s velice riznymi zkuenostmi.
Samostatné vyclefiovand ma viak svilj vyznam i z jiného
hlediska. Pocit odporu, ktery v nis tato zvifata vzbu-
zuji, je totiz odlifny i na neurdlni irovni. ProZivame-li
strach z hada (tedy aktudlni strach z kousnutifublizeni),
aktivuje se nidm v mozlku amygdala, zatimeo pii prodi-
vaném pocitu edporu (neboli strachu z kontaminace)
se velmi Zasto aktivuje pfedeviim insula. Tato struktura
je soutasti mozkové kiiry a je ulofena hluboko v ryze
oddéujici tempordlni lalok od parietilniho a &elniho
lalolaw. Insula je vice zavisld na védomi, a proto, naroz-
dil od amygdaly, nebyva aktivovina v experimentech
zahrnujicich primdrné nevédomon percepci stimuli. "

KDYZ SE STRACH VYMKNE
KONTROLE

Piestode je primarné strach vrozeny, mide byt regulovin
zkmdenost], uéenim a kognici. Velkd East lidi se bude bt
pii setkdni s medvédem, hadem, & pavoukem, tato re-
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akice vak vEtiinou brzy odeznd, jakmile pomine akutni
hrozba a dané zvife se vzdili. Pro strach je také typické,
Ze je specificky vazin na konkrétni podnét. Znamens to,
Ze lidé bojici se vellych psi nijak neznervéznd piisledo-
vini psa ve filmu nebo Ze strach z hadi neni u zdravych
lidi vywvolin jinym zvifetern hada pfipominajicim (napf.
slepygem &i Zizalou), je-li wEas rozpoznino jake neikod-
né. Na zmirnéni aZ dplném odeznéni strachu se pfitom
podili celd fada sloZitych, vzdjemng propojenych regu-
laénich (inhibiénich) mechanizmt sidlicich v mozkoweé
kitfe, které zmirfuji fyziologické nabuzeni crganismu,
navozuji cellkové zklidnéni a adaptuji budouct reaktivi-
tu jedince na zdkladé zkuienosti. Vlivem dosud milo
zndmych psychopatologickych procesti viak mohou
kdykoliv béhem Zivota tyto mechanismy u nékterych
jedincti selhat, co? se ve svém disledlu projevi celko-
vou dezintegraci jejich dufevni rovnowvihy.

Deregulovany, tedy velmi intenzivini a pfitom neade-
kovitni, iraciondlni strach z urdité osoby, objektu, situa-
ce, pocitu i myElenky, ktery neni sdilen v&tfinou popu-
lace, aje proto mime jakékoliv proporce ke skuteénému
nebezpedi a omezuje fungovini Elovéka v béiném EHvo-
t&, se oznacuje jako fobie. " Na rozdil od strachu, ktery
je reaked na redlné existujici nebezpefi, a je tedy napros-
to raciondlni a pfirozeny, nedokife jedinec proZivajici
fobil vysvetlit & porozumét své reakci. MNad tou nemd
Fadnou volni kontroln a nedokide ji ovlidat, ackoliv
tfeba rozumem chdpe, #e mu nehrozi Zidné skuteiné
riziko. Fobie je postifenymi proZivina jako trvald, zce-
la ochromujici hriza v souvislosti 5 danym stimulem,
kterému se snafi za kafdou cenu vyhnout. Pfi setkdani
s obdvanym podnétem pacienti s fobil Easto popisuji
paralyzujici hrizn, neschopnost jakéhokoliv pohybu,
bolesti hlavy, nevolnost apod. Navic v nékterych piipa-
dech ani neni fyzickd pfitomnost podnétu nutnou pod-
minkou pro spudténi fobické reakce. Jif pouhy obrizek
&i mentilni reprezentace obivaného podnétn totif stadi
u fobickych jedinct k navozend silné emoéni odpovédi.
Kromé zahloujicihe psychického proditku, kterym je
fobicka reakce typickd, byvi doprovizena i velmi sil-
nou fyziologickou odpovédi organismu, jako je zvyse-
ny srdeéni tep, vysoky krewnd tlak, zrychlené dychdni,
pocend, svalové napéti &i ties. Od strachu se fobie ddle
li&f nejen intenzitou, ale i asovym pribéhem a chroni-
citow. Kiili nedostateénym regulaénim mechanismim
proivaji lidé s fobil akutni strachovou odpovéd mno-
hem déle a podobna reakee se mize vyskytmout v pri-
béhu celého jejich #ivota. Fobie md tak zcela zisadni
negativnd dopad nejen na dufevni pohodu postizemych
lidi, ale vyznamné omezuje i jejich béiné, kazdodenni
fungovand.

Diagnosticly a statisticky manual dusevnich poruch
(DSM-IV) fadi fobie mezi dzkostné poruchy. Celkem
se rozeznavaji Etyfi hlavnd kategorie fobii: agorafobie
bez panické poruchy, agorafobie s panickou poruchou,
socidlni fobie a specificka fobie. V populaci naprosto

nejroziifensjal dzkostnou poruchou jsou specifické fo-
bie, které jsou charakteristické swym omezenim pouze
najednu konkrétmi situaci ¢i pfedmét (napf. tma, blesk,
vyiky, krev, ostré pfedméty, zvifata, uzaviené & firoce
oteviené prostory). V literatufe se vyskytuji odhady, Ze
jen v USA progije alespoi jednu specifickon fobickou
reakci za fivot 19,2 milionu dospélych, cof odpovida
zhruba 9% populace. Jeité vy3si prevalence specific-
kepch fobii byla zjigténa v jedné epidemiologicks studii,
pii které bylo dotizine 20 000 Amerian. Osobni zku-
genost s touto dufevni poruchou potvrdilo primérné
11,8% respondentn, prifem# nejvyiii poéet postiZe-
nych pochizel z Baltimoru, kde specifickou fobii trpélo
ai 16,8% dospélych."® Tyto vysledky nakonec potvr-
zuje ve své piehledové prici i Andrews™ kiery uvadi
primérnou prevalenci specificlgich fobii 8 %.

Tato &sla tedy svedii o pomérné fastém dufevnim
onemocnéni, pfi kterém kazdy dvandcty élovék v popu-
laci trpi nadmérmym, iraciondlnim strachem z uréitého
podnétu. Specificke fobie jsou tak pfiblifné dvacetkrit
Eastdjsl nef schizofrenie a maji podobné roziifeni jalo
afektivni poruchy. Navic, jak se zda, i tato isla budou
pravdépodobné maéné podhodnocena. Pouze 31 % lidi
trpicich specifickoun fobii totiz vyhledd odbornoun po-
moc, napi. koili strachu ze stigmatizace, a tak naprosta
vétéina pfipadi zistivd neodhalena.

Epidemiclogické studie probihajici v ritznych Zds-
tech svéta, kde se zaméfuji na distribuci dufevnich
onemocnéni v populaci a jejich zdravotni a socioeko-
nomické dopady, poskytuji konzistentni doklady o tom,
ie specifické fobie pfedstavuji vyznamny zdravotnd pro-
blém. V Zivotd postizenych jedincd &asto zcela domi-
nuje intenzivnd strach, ktery je nut se za kazdou cenu
vyhybat obdvanému podnétu. To éasto vyZaduje znaéné
tsili, a pokud je navic fobiclky stimulus rozéifeny a jeho
viskyt soufasné obtiiné predikovatelny, miie fobie
uéinit fivot pacienta i jeho rodiny nesmirné narofmgrm.
Je jasné, Ze v takovém piipadé fobie zisadné snifuje
nejen psychickou vyrovnanost viech mifastnénych, ale
i celkovou kvalitu Zivota. Daliim ztiujicim faktorem je
brzky poédtek (Easto uf v détstvi) a chronicky pribéh
onemocnéni. Nelééeny chorobny strach se mife stit
i dozivotni poruchou, kterd Elovéka sufuje i sedm maé-
siclt v roce, a to po mnoho let. Pokud kvantitativng vy-
jadiime cellkové postifeni zplisobené fobif (pfi zohled-
nénd primérné chronicity a prevalence) a porovndme
je s nékterymi zivainymi dufevnimi onemocnénimi,
zjistime, #e je dvoutfetinové ve srovnani s poruchami
nilad (bipolirni porucha, deprese, atd.), ale az étyfna-
sobné ve srovnini se schizofrenii, ™

Polud se fobie u €lovéka rozvine v obdobi dospivini,
k femui dochézi velmi Zasto, je jeho nasledny spéch
ve vzdélini, kariéfe i partnerském Zivoté vyrazné sni-
Zen. Postizeny jedinec navic Zasto trpi chorobmym stra-
chem z vice neZ jednoho podnétu, coZ popisuje feno-
mén »&ifici se fobiex. Jeho autofi, Aaron Beck a Gary

122



KPODSTATE DUSEVNICH PORUCH

Emery,™ tak oznaduji situaci, kdy po&atetni iracionalni
strach z wéitého stimulu se rozéifl i na jing, vzdalens
objekty, které jsou s pivodni fobil propojené na zdklads
uréitého kritéria. Wapfiklad u jednoho délnila, sragené-
ho ndkladnim autem pfi opravé vozovky, se nejprve ob-
jevila fobie z prace na silnici, kterd se nasledné roziifila
i na fobii z jizdy na kole & motocyklu. Koneéné existuje
mnoZstvi dokladd o tom, Ze fobie nemusi vést pouze
ke vzniku daldich fobii, ale asto jsou i pfedstupném
dalgich, mnohem vdingjgich dufevnich onemocnéni,
jako je ndvykové chovini, drogova zavislost & deprese.

FOBIE ZE ZVIRAT

Rizné druhy podnéti byly u nadich pfedchiiden fixo-
vané jako nebezpeéné a mohou u moderniho élovéka
nastartovat fobickou reakci bez ohledu na svou sou-
casnou faktickou nebezpeénost. Proto byly do dneini-
ho dne popsiny stovky riznych drohid fobil se svym
vlastnim odbornym oznaéenim. Vellké mno#stvi z nich
je viak natolik vzicnych a bizarnich (jen namdtlkoun
napf. hippopotomonstrosesquippedaliophobia, cof je
fobie z dlouhych slov), Ze Americka psychiatrickd aso-
ciace oficidlné uzndvd pouze néco milo pies sto typl
specifickych fobil. Pomérné Zasto lidé trpi klaustrofobii
istrach z uzavfenych prostor) i alwofobii (strach z vy-
&ek), nijak vzacny neni ani strach z létand {aerofobie),
hrom a bleskd (astrafobie) nebo mluveni na vefejnosti
{ plossofobie). Téméf nekoneénému seznamu fobiclkych
stimul viak dominuje jedina kategorie podnétd, a tou
jsou privé zvifata. Zoofobie je vilbec nejéast&jsi a nej-
urputnéj# specifickou fobii s primérnou prevalenci
v obecné populad 3,3-5.7 %," coZ pfedstavuje zhruba
polovinu viech specifickych fobil. Z hlediska mezipo-
hlavnich rozdili mnohem Eastdji postihuje Zeny nez
muge. Afkoliv pfesny podil neni znam a bude zilefet
na konkrétnim zvifecim stimulu, nejéastéji se uvadi
dwou- ai étyfnasobny poéet pacientek trpicich zoofobii.

I v piipadé fobil ze zvifat plati, Ze fkila podnéti
spouitdjicich fobickou reakci miZe byt velmi pestrd
Lidé se boji vieho moiného od ervil pfes hmyz (mra-
venci, véely, vosy, ale dokonce i motyli), ryby, Zdby, ku-
fata, koné af po psy a koéky. O prvenstvi na pomyslném
Zebfiflu strach vzbuzujicich zvifat se viak déli hadi
a pavouci. Napfiklad Graham Davey, britsky psycholog
plsobici na University of Sussex, odhaduje, Ze tfetina
viech fen a étvrtina muid se boji pavould. Jeitd Zet-
néjil je viak podle mnoha autord strach z hadi. Hadi
vyvolivali v jedné Daveyho studii™ ze vech zvifat nej-
vice izkostnych reakei (u vice ne 53 % respondenti)
a piedpoklidd se, Ze patologicky strach z hadd (ofidio-
fobie) pfipadd na celou polovinu viech zvifecich fobii
s prevalenci 2-3 %,

Zoofobie se vEt&iinou rozviji v raném détstvi, ji oko-
lo 4-6 let, a svou intenzitou vrcholi pfed dosafenim

10 let. Od tohoto veku jejich vyskyt postupng klesd,
i pfesto je viak odhadowvina, Ze 40 % détskopch fobil pre-
trvid do dospélosti. Piivod mnoha chorobmych stracht
pfitom zistivd nejasny, pfedpoklida se viak, e pro
rozvinuti fobické reakce u konkrétniho jedince je Zas-
to nuiny néjaky traumaticky zafitek (napi. pokousini
psem, bodnut vosou, spadnuti z koné). Ten se poté za-
fixuje pomoci operantniho podmifovind, cof je druh
uéeni zaloZeny na pokusech a omylech, které jsou nd-
sledng odméfiovany (neboli podnéty pfinasejici klad-
né emoce stile castéji vyhledivime, tém nepfijemmnym
se naopak vyhybdme). Existoji viak na drohou stranu
i zoofobie, které se vyskytnou i pfi absenci jakékoliv
negativni zkudenosti. Napiiklad je zmdmo, Ze vice nez
90% lidi s ofidiofobii nikdy zidného Zivého hada ne-
vidélo, pfesto je pro né i jen samotna pfedstava tohoto
plaza noéni mirow. Ani arachnofobie (strach z pavou-
kil) neni vétéinou vizina na Spatnou zkuienost, poet
lidi kousnutych jedovatyrn pavoukern je celosvétove
zanedbatelny. Je proto moiné pfedpoklidat, Ze existuji
dvé hlavni kategorie fobif: ty, které jsou vyvoliny evo-
luéné relevantnimi podnéty (hadi, pavoud, Zervi), je2
nepotfebuji Zdnou negativni zkufenost, aby se u dané-
ho jedince rozvinuly, a pak fobie, které jsou spouitény
traumatickym zafitkem.

Celd situace ohledné kategorizace fobii ze zvifat
je dile komplikovana tim, #e nélterd rvifata mohou
vzhuzovat vice emoct; jde tedy o dysregulaci rienych
funkénich okruhd. Tak napfiklad mnoho praci vyuii-
vajicich funkéni magnetické rezonance (fMRI) ke stu-
din neurdlnich zmén v mozkn u respondentd s arach-
nofobii popisuji béhem zobrazowini fobicloch stimuld
(pavould) aktivaci jak amygdaly (typické pro strachowé
vnimané zvifeci stimuly), tak insuly (typické pro stimu-
ly vzbuznjici odpor). Podobné i v polusu Goossensové
a spolupracovnilad™ byla u arachnofobiki alktivovina
insula i amygdala béhem sledovini fobickych stimuld,
ale pouze amygdala pii sledovini obecné strach vzbu-
zujicich stimuld (v tomto pfipadé obrdziad hadi). Au-
tofi pfisuznji tento efekt fobii, miZe viak byt interpre-
tovan téZ jako reakce na samotné hady. Naproti tomu
price zabyvajici se vyhradné strachem z hadd témé
nikdy alktivaci insuly nepotvrdily. Je oviem mozné, ze
riizni hadi vzbuznji odlidné emoce, a mohou tedy ak-
tivowat rizné mozkové oblasti. Role insuly a amygdaly
v ofidiofobii tedy zatim neni plné vyjasnéna a je potfeba
daléich studif, které by se tomuto tématu wEnovaly.

ZVIRECI ZABLJACI

V 1été rolm 2009 obletéla svét zpriava ndpadné piipo-
minajici hororovou scénu z nékterého filmun o zabijac-
kych zvifatech, tentokrit viak bohugel 8o o skuteZnost.
Jaren Hareova (21 let) neméla zrovna idylicky rodinny
Zivot. Se svou dvouletou deerkon Shaiannou a piitelem
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Charlesem Darnellem (32 let) obyvali maly, §pinavy do-
mek v Oxfordu na Floridé. Oba partnefi byli v t& dobé
nezaméstnani a spolefné holdovali nejriznéjiim dro-
gAm, véetné metadonu, extize a kokainu. Charles byl
navic ndsilnik s krimindlni minalosti. V dombu s nimi
Zila i Gypsy, pfes dva a pil metru dlouha samice albi-
na krajty tmavé, jednoho z péti nepwétiich hadi svéta,
ktery mize v dospélosti doristat aZ osmimetrové délly.
Jaren si hada pofidila ve svych 14 letech na bledim trhu
a od té doby to byl jeji domdci mazliel V noci 1. &er-
vence, tak jako vidy, zaviel Charles Gypsy do jejiho te-
raria v obyvacim pokoji a Sl spdt. KdyZ se rano okolo
10. hodiny probudil, naZel terdrium prazdné. Sel se tedy
hned podivat do détského pokoje, kde v postylce uvidé&l
krajtu pevné obtofenou kolem bezvlidného Shaianni-
na téla, zakousnutou do jeji hlavy. Charles se nejdive
snaZil hada z divky sundat, to s mu ale viibec nedafilo.
Vzal tedy knchyfisky niz a krajtu nékolikrit bodmal. AZ
poté had povolil swé sevieni a krvacejici se odplazil pod
fatni skfiii. Malon Shaiannu se ale zachranit nepodafi-
lo, had ji ugkrtil Kdyz ji nasli, jeji t2lo uz bylo studens,
kromeé hlavy méla dalsi hadi kousance i na hrudnilm
a rkown. 2

Pozdéjsl policejni vyZetfovini odhalilo, Ze majitelé
neméli na chov krajty potfebna povoleni, navic si ne-
mohli dovolit ji krmit, talde Gypsy pfedtim, nef diviku
uékrtila, nejméng mésic nefrala. Podle veterinafe byla
s necelymi Sesti kily velmi podvy#ivend, protoie zdrava
krajta podobné déllcy by méla vidit nejméné dvakrit to-
lik. Mawvic se zjistilo, Ze jen v poslednim mésici ze svého
terdria, které bylo shora »zabezpedené« pouze piehoze-
nou dekou, jii nékolikrit utekla a plazila se po domé.
Prezident Americké asociace chovateld plazi prohlisil,
Ze Jaren a Charles si filali o velké problémy, kdyz se
rozhodli nechat si v domé s malym ditétem velkého Skr-
tice, kterého fidné nezabezpefili a navic ani nekrmili.
Zphsob Skreend a kousnuti na hlavé napovidd, Ze vwhila-
dovély had si divku splet] s kofisti.

K podobmym pfipadim sice dochazi velmi zfidka,
nejson viak zeela nepravdépodobné. Podle Humdnni
spoleénosti Spojenych stitt, nejvétdi americké organi-
zace na ochranu zvifat, bylo jen v USA od rolm 1980 nej-
méné 12 lidi, véetmé péti dét, zabito velkymi Skrtici.”"
Jedté tragiftéjsi konec nef nestésti na Floridé mélo pie-
spani dvou bratri ve vélu étyf a Sesti let w kamarada
v Novém Brunswicku v Kanadg. Jeho otd patfil obchod
s exotickymi zvifaty o patro niZ a ve vedleji mistnosti
bytu choval ve specidlni kleci velily exemplaf krajty pis-
menkové, kterd méfila ictyhodnych 4,3 metrua vigila
kolem 45kp. V noci se had dokézal z klece dostat ven,
vlezl dirou ve stropé do vEtractho systému a stropem se
poté propadl do obyvaciho pokoje, kde chlapei spali.
Postupné je oba ndkrtil, rano uz je nasli mrtvé na pod-
laze.

Polud skuteéné plati vySe uvedend hypotéza, Ze fo-
bie odrazeji evoluéni Zlkufenost ddvnych predld Elove-
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Obr. 22.1. Ukdzka kordloved rodu Micrurus, které jsme potita-
Eowvié upravili tak, aby se HEili pouze vzorem a nikoliv tvarem.
Respondenti pod touto dpravou viak nevidl sskuteZné hadys a je-
Jich hodnocenl krisy i strachu se i3 od hodneceni obrazkd realis-
tickych fotek hadd, na kterych je kakdé zvife zatodeno jirfm zplso-
bem. Zleva: koralovec cbemy (M. corallinus), koralovec M. mertensi
a kordlovec M. (Leptomicnins) narduccii

ka s ohroZenim vyskytujicim se v tehdejiim prostfedi,
miifeme na zikladé vysoké prevalence zoofobii pied-
poklidat, e zvifata pfedstavovala pro prehistoricke lidi
nejvétii nebezpedi a zplsobila nejvice amrt. Afkoliv
existuji jednotlivé fosilni doklady o tom, Ze lidé se std-
vali kofisti mnoha zvifat (napf. dvé nalezené kostry pat-
fici drubu Homo habilis v Zaludku krokodyld), z pocho-
pitelmych diwodd nejsme schopni miru této mortality
piesné vyiislit. Predeviim z poslednich nékolika desi-
tek let viak mame k dispozici statisticka data o imrtich
zpisobenych zvifaty po celém swété. A pfestoie se sou-
casné podminky zdsadng lidi od pivodniho prostfedi,
ve kterém se zminéné funkéni neurd In oloruhy utvdfely,
alespon nam nasledujici £isla daji pfedstavu o tom, zda
jsou tyto zdédéné strachy stile opodstatnéné.

Kdyi se nékoho zeptite, kterych zvifat se nejvice boji,
pravdépodobné velmi Easto udyiite odpovédi jako tygr,
lev, medvéd, fralok & krokodyl. I kdyZ je bezesporu
ditvod mit se pfed nimi na pozoru, pravdépodobnost,
fe wis tato zvifata usmrti, je ze statistického hlediska
naprosto nevyznamnd. Podle databdze Svétové zdravot-
nické organizace (obr. 22.1.) zabije kaidy rok medvéd,
vlk i #ralok na celém svété po 10 lidech. Slon zplisobi
roéné 100-500 amrtl, stejné je na tom i lev nebo afric-
ko buvol. Nejvice lidi z vellopch africkych savet zabije
hroch, ktery ma roéné na svédomi 500 ob&ti (jiné zdroje
tvrdi, Ze zabitych miZe byt primérné a 2900). Mno-
hem horéi nef obdvani fraloci jsou krokodyli, u kterych
statistiky uvidaji 1000, nékdy viak a2 2500 zabitych.

WV pomyslném Zebfiflu zvifecich zabijiki ndsle-
duji vnitfni parazitiéti »&ervis, kdy na devitém mists
jsou tasemnice (2000 mrtvych) a na osmém Skrkavky
(2500 mrtvych). O daldi pficky se déli mali bezobratli
piendaiejici smrtelné paraziticke prvoloy. Konborétné jde
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o jisté druby vodnich plzi pfenddejicich motolice, které
u ElovEka zplisobuji schistosomdzu, moucha tse-tse je
pienafefem trypancsomy zplsobujici spavou nemoc
a koneéné plodtice z rodu zikefnic je mezihostitelem
jiného drubu trypanosomy vyvoldvajici tzv. Chagasowu
nemoc. KaZdé tto chorobé podlehne rofné v priaméru
10 000 lidi. Na évrtém misté se pak nachazi nejlepdi
piitel loveka. Ackoliv se to zdd neuvéfitelng, 25 000 lidi
roéné je zabito psem, bohuiel fasto jde o malé déti ma-
jiteli zvifete. 2

Dostivame se ke tfetimu mistu, kieré potvrzuje
adaptivni charakter ofidiofobie. Jedovati hadi maji v ce-
losvétovém méfitku kaZdym rokem na svédomdi desit-
ky tisic Zivotl. Mejni#sl odhady uvddgji 20 000 obéti,
to viak fada odbornikn povaZuje za znaéné podhod-
nocené. Fa daleko redlnéjii se povainje cislo wvadéjici
94 000 mrtvych. ™ Mejhiife je na tom Indie, kde je hadi
uitknuti pfifinou smrti aZ 46 000 lidi roéné. Swétovi
zdravotnickd organizace v této souvislosti mluvi o vel-
mi podcefovaném a pfitom vainém zdravotnim rizilo,
vzhledem k tomu, Ze Indie zdaleka nemad nejvéts podet
jedovatych drohit hadd (ten je v Austrilii), ani netrpi
nedostatkem hadiho séra. Problém je tedy v dostupnos-
ti zdravotnickych center, kterd jsou ve venkovskych ob-
lastech od sebe vzddlena i desitky kilometri, a pomoc
se postizenému dostivd af po nékolika hodindch. To ui
je vétiinou pozdé, protoie v pfipadé hadiho ustknuti
plati, e prvnd hodina je rozhodujici.

Ma druhém misté oficidlni databdze nepwétiich za-
bijdkal je Elovék, primérny podet vrazd a sebevraid je
475 000 roéné. Zcela nejvétii hrozbu pro lidstvo viak
piedstavuje komar, ktery ma kafdym rokem nepfimo
na svédomi 750 000 lidi, nékteré odhady hovoii af
o 1 000 000 obéti. Komadfi jsou totiZ plenadedi mnodstvi
parazitirnich onemocnéni, hlavné viak malirie a ho-
recky dengue, co? jsou jedny z nejroziifengjsich nemo-
ci na svété s vysokou dmrtnost. Polkud viak uvaiime,
Ze smrt nezplisobuje samotny komdr, ale neviditelny
prvok, zistavaji jedovati hadi stile nejnebezpeéngjiim
zvifetern zabijejicim SlowvEka. A to i ve svéts, kde vatii-
nalidské populace u Fije ve méstech, fada druhd hadna
byla dlovEkem vytlacena ze svého plivodniho aredlu a je
v ohrofeni a navic je v mnoha zemich dostupnd efektiv-
ni lékafskd péde.

Je viak zajimavé, Ze hadi, zphsobujici jednu z nejéas-
t&jiich specifickych fobii v obecné populaci, zdaleka ne-
dosahuji nebezpeinosti, jakou pro soufasného élovéka
piedstavuji auta. Auta totiZ rofné zabiji neuvéfitelnych
1 250 000 lidi. Pfesto je fetnost fobie z aut v porovni-
ni s ofidiofobii zanedbatelna (mnohem wvice lidi se boji
létani net jizdy autem, ackoliv primérny poet obéti le-
teckych nehod je » pouzes cca 1500 kazdym rokem). Vy-
svétleni se pfimo nabizi, jde totiz o zcela novy podnét.
Auta se na Zemi vyskytuji poslednich zhruba 130 let,
co? je z evoluéntho hlediska naprosty Zlomek. Na rozdil
od hadi auta neobklopovala prehistorického Elovéka,

proto nebyl Zadny divoed pro venik strachu z nich. Je
to jeden z typickych pfikladd, kdy uréité moduly lidské
mysli, adaptované na pfedneolitické podminky Zivo-
ta lovct: a sbéradh, v soutasném svété selhavaji. Stejné
bude platit i pro stfelné zbrané &i elektiimu

Makonec je potfeba zminit jedté jedno zvife, které
sice dnes uZ neni takovou hrozbouw, ale v nedivné his-
torii nepfimo zpisobilo stovly milidnt mrtvych. Rada
lidi se boji nejriznéjiich hlodavch, pfedeviim mysi,
krys a potkanil. A maji k tomu dobry ditvod. Tato zvifa-
ta toti mohou pfenadet mnoZstvi chorob: kryptospori-
didzu (silné prijmy), leptospirdzu (tzv. krysi horeélka),
toxoplazmdézu, salmoneldzu, psendotuberkuldzu, han-
taviry (hemoragicka horefka), rickettsidzy (rizné dru-
hy tyfu). Obzvliité v minulosti viak byly krysy (resp.
blechy na nich #ijici) také dilefitym pfenafeem moro-
vé ndkazy. »Cernd smrte, jedna z nejvice devastujicich
pandemii moru v lidskeé historii vrcholici v Evropé v le-
tech 1346-1353, zabila podle odhadn 75 az 200 miliont
Lidi, a tim zredukovala evropskou populaci o 30-60 %,

ROLE PREFRONTALNI MOZKOVE
KURY A DALSICH OBLASTI
PRIREGULACI STRACHU Z HADU
A PRIVZNIKU SPECIFICKYCH FOBII

Vyznamnou roli ma ve fobickych reakcich na pavouky
¢i hady aktivace nebo naopak uthumeni konkrétnich ob-

lasti prefrontilni mozkowvé loiry. Paquette se spolupra-
covnily™ popisuji vwisl podateéni aktivaci nékterych
oblasti b&éhem sledowini fobickych stimuld u arachno-
fobickych respondenti, pfifemi tato aktivace poldesne,
prodélaji-li pacienti specidlni kognitivné-behavioral-
ni terapil. Ta sestivd z jednoho &i nékolika sezeni, pii
kterych jsou uéastnici pouleni o fobickych stimulech
a postupné navykani na jejich pfitomnost. V posledni
faz jsou padenti dokonce schopni dotknout se fobicke-
ho stimulu holyma rukama, k éemuf jsou instrucovini
a motivovini, a hlavni pfiznaky fobické realce mizl.
V daném pfipadé doélo ke snizeni altivace prefrontal-
ni kitry diky tonma, Ze si pacienti béhem terapie mohli
na vlastni kitdi vyzkoudet, e setkini s pavouky nemd
#adné katastrofické nasledky. Mauéili se tak ovlidat swij
strach a potladit negativii, désivé mySlenky tylajici se
fobickych objekti. Opaény trend se projevil u fobickych
respondent v experimentu, ktery provedli Hauner se
spolupracovniloy:®" oproti zdravym subjeltim docha-
zelo u fobiki ke snizeni aktivace v oblasti prefrontilni
kiiry, ta se viak po prod2lini kognitivné-behavioral-
ni terapie opét zvyiila Zdinlivé kontrastni vysledek
je viak moiné vysvétlit im, Ze se pacienti nanéili bé-
hem terapie lépe kontrolovat reakd na fobické stimuly.
V obou pfipadech tedy terapie zapisobila na prefron-
tdlni kitru a pomohla pacientim uvédomit si a nasled-
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né ovlddnout své myilenky — v prynim pfipadé potlaéit
myilenky negativnd, ve drohém pfipadé naopak posilit
kontrolu nad fobickou reakel. Prefrontilni kira a jeji
jednotlive Zdsti jsou tak souédst slofitého zpétnovazeb-
ného systému profivini a zvladand strachu vyvolaného
nebezpeénymi zvifecimi stimuly, ktery je zvlddf dalefité
srozvinouts u pacienth trpicich fobid.

Podobné vysledky prezentevali Johanson se spo-
lupracovniky®® ktefi sledovali akfivitu prefrontalni
kiiry u arachnofobickjch respondentti pomoci méfeni
regiondlnihe pritoku krve mozkem (rCBF). Aktivace
byla nizéi u poloviny respondentt, ktefi béhem prezen-
tace smulfl zpanilka#ili, pficemZ u téchto respondenti
doilo po terapii ke zvyieni aktivace. Naopak u druhé
poloviny respondenti, ktefi béhem prezentace stimuld
doldzali sviij strach ovladat, se projevila pocateind ak-
tivace v dané oblasti, jeZ se po prodéldni terapie sniZila.
Autofi vysvétlujl zvyienou lokilni aktivitu v prefrontal -
ni kife leps schopnost kognitivnd kontroly nad stra-
chovou reakc z fobického stimulu. ¥ souladu s timto
pozorovinim je i daldi studie™ ve které se projevila
zvyiend aktivace oblasti prefrontilni mozkowé liry
u fobickoych pacientd pii sledowvini obecné strach vzbu-
zujicich stimuld, ale nikoliv pfi sledovini fobickych
stimulil (pavoukd). Po terapii se zvyiila aktivita i pfi
sledowvini pavoul. Jak se zdd, zpofditkn respondent
dolkdzali ovlddat swij strach pouze pii sledovani nebez-
pecmych stimuli, ale terapie je naucila zvlidat i strach
ze stimulil fobickych, cof se projevilo zvyienou akti-
vaci v oblasti prefrontilni kiry. Pfestofe je tedy reak-
ce na strachové stimuly zpracovivdna zpofdtku velmi
rychle a bez nadcho védomi, miizeme se naudit neade-
kwitni strach z daného stimulu ovlidat (jakmile signdl
dojde do korové oblasti a oy si jej uwwidomime), a to
dokonce dlouhodobé, Nekteré prace totiz ukazuji, Ze
pozitivni éinek kognitivné-behaviorlni terapie je po-
mérné trvaly a pfetrvivd i po festi mésicich.

KRASA, STRACH A ODPOR

Adkoliv strach z hadi nebyl zZkoumdn u viech svétovych
populaci, lze se domnivat, Ze je viem lidem spoledny, ne-
bot je vrozeny i ostatnim primatim. Je pfitom zajimavé,
Ze strach z hadi neni jedinou emoci, kterou vioéi témto
zvifatim pocifujeme a sdilime nezivisle na rase, geogra-
ficke lokalit® &i knltufe. Jak ukazoji nage prace,"® i krisa
neboli subjektivng ynimana vizudlni atraktivita hadd je
sdilena tak odlifmymi emiky, jako jsou vysokogkolst stu-
denti Ceslé republiky a vesnifané z Papuy-Nové Guiney.
Ackoliv obé& tyto slupiny maji zcela jiny postoj k hadim
i zkufenosti s nimi, v estetickych preferencich se velmi
tizce shoduji - z celkem 32 druhi se preference mimeé
ligila jen u %esti. Podobné uctyhodnd mezikulturni sho-
da se projevila i v daliich experimentech, kdy hodnotili
krisu hadn obyvatelé tfi rizmpch kontinentie vesniZané

z Bolivie (Jifni Amerila), Filipin (jihovychodni Asie),
Rajastinu a Delhi v Indii (jiini Asie), Malawi (subsahar-
skd Afrika) a Maroka (severnd Afrila).® Shoda mezi t&-
mito respondenty byla vysokd, ackoliv zkufenosti s pre-
zentovanymi druhy hadi byly u kaidého z etnik riizné.
Lokdlni hadi fauna je totiz v jednotlivich geografickych
oblastech odliing, lidé se s rivzmymi druby setkdvaji s ji-
nou frekvend a navic je jisté ovliviiuje i rozdilny pfistup
k médiim (televize, internet), kde se teoreticky mohou
s cizokrajnymi hady sezndmit. Jak je ale mo#né, ze se mo-
hou lidé z tak odligmych kultur shodnout na tom, ktefi
hadi jsou krdsni?

Ewvoluéni psychologie nabizi jako moiné vysvétleni
teorii,”* Ze se jisty adaptivni smysl pro szvifeci atraldti-
vitus a preferenci jednotlivich zvifecich drubi wyvimal
jiz u nagich pfedkn a stal se soudasti lidské noysli ddv-
no piedtim, nez doilo ke geografickému a lultwrnimu
rozriznéni naieho druhu Daliim mofZmym vysvétle-
nim milZe byt existence uréitych sobjektivné krasmycha
vlastnosti, které preferujeme lonili biologicky vysvétli-
telnym »percepénim prerebvizitims. Pfikladem miiZe
byt preference silného kontrastu, ktery mifeme vnimat
jako krdsny éist® proto, Ze sitnicowvé bufiky, primér-
ni zrakové centrum a vizodlni kira reaguji pfedeviim
na ostré zmény v luminanci (svételném kontrastu) a ni-
koliv na homogenné zabarvené povrchy. Chromaticky
a pohybovy kontrast je téf vnimdn pozitivné, nebot
busilcy tyto oblasti rozpozndvaji jako zajimavé, odeflou
tuto informaci dil a nasledné mohou zajimat cely orga-
nismus.®%

Draléim piikladem je preference pro symetrii ( symet-
ricky oblifej mize vypovidat o zdravotnim stavu svého
nositele, pfi¢em# schopnost spravné odhadnout zdravi
potenciondlnihe partnera je evoluéng velmi vyhodnd)
anebo princip »bayesianské logilky vniméani«, kdy prefe-
rujeme obrizky zobrazujici scény, které jsou pravdépo-
dobnéjii - odpovidaji vice realité (tedy nadi pfedstave
o tom, co se miie stit ve skoteénosti). Budeme proto
vice preferovat scénu s via$tovkami na drité, které jsou
asymetricky rozmisténg, nei kdyby byly piesné syme-
tricky vzdilené jedna od druhé, protoZe to se ve sku-
tefnosti nestdvd. Viechny tyto principy se uplatfiuji
pfi hodnoceni krdsy hadi: respondenti preferuji hady
s kontrastnim zbarvenim a symetrickfm vzorovinim,
zaroveri ale museji byt asymetricky zatofeni viigi sobé
navzijem. Polud dime respondentim ke zhodnoce-
ni stylizované, poitaéem upravené obrizky, kdy jsou
vEichni hadi ve stejné pozici a lii se jen vzorem (cof je
ve skuteénosti silné nepravdépodobné), lidé je plestiava-
jivnimat jako hady a hodnoceni se zaéne zcela ménit. Je
tedy moZné, Ze atkoliv se tyto »percepénd prerekvizitys
mohou v jisté mife pfi hodnoceni krdsy hadd uplat-
fiovat, uréité preference pro hady jako takowé jsou asi
vrozené, protoie piestaneme-li vnimat zvife jako hada,
preference (a jeji shoda mezi respondenty) se méni
{obr. 22.2., 22.3.).
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Obr. 21.2. Kordloviy rodu Lampropeltis. Zleva seshora: kordlow-
ka Ruttwencowa (L. ruthveni) - piiklad typicky zbarvené tfibarevné
kordlovky; kordlovka Seda (L alterna) - atypickd korilovka povazo-
vina za kdsmow, nikoliv nebezp e now; kordlovka pruhovanad trnava
(L. getula nigrita) — dernd kordlovka, kterd je respondenty naopak
povaiovdna za nebezpednou, ale nikoliv za krdsnou

Estetické vnimdni krisy v nas vzbuzoje emoce, je-
jichZ neurdlni korelity je moiné studovat podobnymi
metodami jako strach nebo odpor. Podle recentnich
metaanalyz neuroestetickych studii to vypada, Ze za pr-
votni zpracovani estetickych preferenci je zodpovédni
amygdala a insula.” Brown se spolupracovnily®™ na-

o 1 250000
F25 000

<o A5 000

|wuwa _‘-‘

SO
B
oo
QL]
50000

40000

Podatamrtl = rok

25000

r{

0000
200000

(LIE ]

(=18 i

vrhli model, ve kterém je rozhodowini o tom, zda dany
objekt hodnotime jako krdsny i oklivy, zprostiedlo-
vino vzdjemnym propojenim insuly a éasti prefrontalni
kiiry zvanou orbitofrontilni loira. Jalomile mame jasno
v tom, zda se ndm objekt libi, nebo ne, dochdzi k aktiva-
ci odlifnych oblasti - pro krasu jsou to zejména nékteré
oblasti v prefrontdlni kivfe, cingularni kira a thalamus,
zatimeo pro »odklivosts jsou to levy gyrus precentra-
lis a pravy gyrus frontalis inferior.® Je viak dilezité
si uvedomit, Ze vétiina studif, ze kterych pochazi tyto
vysledky, zkoumala esteticlkon krdsu uméleclgich obra-
zl, obliceji, krajin, abstrakinich obrazcid apod., a kai-
dd z danych kategorii miize vyvolat aktivaci odlidnych
mozkovych oblasti.® Zadna z praci se viak nezaméfo-
vala pfimo na vyzknm estetické krdsy zvifat. Ta se mitze
lizit pravé kviili tomu, Ze jsme se zvifaty proZili dlouhou
koevoluéni historii. Pfesto je velmi snadné si pfedsta-
vit, Z¢ amygdala a insula, které se aktivuji pfi vjemu
ritziych emoci a pfedeviim zpracovdvaji emoce vzta-
hujici se ke zvifatim (strach a odpor), budou figurovat
téZ v rozhodovini o jejich krise. Jaky je viak skutefny
vztah mezi krisou, strachem a odporem?

Mhovime-li ¥ nadi priad o subjektivné ynimané krase
hadti a o strachu z nich, ¢asto se ze strany respondenti
nebo étendfd setkdvame s intuitmim pfedpokdadem,
e tyto dvé emoce jsou navzdjem protikladné - tedy
zvife hodnocené Eovékem jako nebezpeéné nend ziro-
vefi krasné. Opak je vak pravdouw, tyto dvé emoce spolu
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Obr. 22.3. Potet Gmrti zpdsobenych zvifaty za rek. Na obrazku, ktery vychaa ze statistik Svétowé zdravotnické organizace, je vymesan
pramérmy pocet lidi na sw&té usmrcenych konkrétnim zvifetem za rok (at jiz pfimo, anebo plenosem vaimpch infekénich chorob: vodni
pld - schistosomdza, zikemnice - Chagasova nemoc, moucha tse-tse — spava nemod, komar - malane, horegka dengue)
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do urcité miry souviseji a u nékterych skupin had re-
spondenti hodnot jako krdsné privé ty hady ktefi jsou
rovnéd voniméni jako nebezpedni & strach vzbuzujici
Obdobny trend je moiné sledovat také u charismatické
savil fauny: lidem se libi napi vellé kofkovité Selmy,“0
piestode z mich jde strach. Kontrastni zharveni (opro-
ti zbarveni mdlo kontrastnimu, fedohnédému) pasobi
jistym zplisobemn na ob& emoce. U kordlovek, skupiny
nejedovatych hadi, jsou vystrainé zbarvené, trojbarevné
pruhované druhy (Zemd, éervend, bild/Zlutd) vnimany
zarovenl jako krisné i nebezpeiné. Polud viak hodno-
tici sada obsahuje navic jednobarevné, syté Zerné hady,
ktefi jsou hodnoceni jako velmi nebezpeéni, ale nikoliv
jako skrdsni«, korelace se rozchizi. Neobvylde barevné
druhy (napf. kordlovka fedd, Lampropeltis alterna, kterd
ma misto #uté barvy na sobé Sadou barvu) jsou naopak
vnimany jako krdsné, ale nikoliv jako nebezpeiné. Je tedy
moiné, e se respondenti pfi hodnoceni vnimaného stra-
chu a krasy fidi znaly, které se u obou emoci vzijemné
piekryvaji, ale nejsou zeela totoZné. Strach spolu s pozi-
tivné vnimanou estetickon hodnetou konkrétnich druha
tedy ve skutefnosti principidlng nesouvisi a nebezpeé-
nost samotnou &i pouze domnélon posuzojeme do jisté
miry oddélens

Pfi testovani respondentdi, které probihalo sefa-
zenim vytifténych obrazla zvifat, jsme se vidy ptali
na krdsu (hodnoceni od »nejkrisnéjgichs po »nejméné
krisné«). V pfipadé Ze respondenti hodnotili zvifata,
kterd jsou obecné povaZovina za krisnd (napi. ptaky),
neméli s timto hodnocenim dle vlastnich slov problémy
a hodnoceni skuteéné probihalo od pozitivni valence
k neutrdlni. Pokud jsme viak respondentim pfedloZili
ke srovndni obrazky hadd, instrukce spo nejméné kris-
né« jim nestadila a automaticky zadali srovnavat obrdz-
ky od pozitivnd valence nikoliv k neutrilni, ale k nega-
tivni. KdyZz jsme stejné respondenty po deldi odmlce
nechali sefadit stejné obrdzky znovu, tentokrit podle
miry vzbuzovaného odporu, ulcizalo se, fe privé emo-
ce odporu velmi izce negativing koreluje s vnimanou
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EMOCE VYVOLANE ZVIRATY I: KRASA A ESTETICKE PREFERENCE

Sibvie Radlova, Markéta Janoveovd, Jakub Polak, Eva Landova, Daniel Frymta

Abstrakt

Zvitata vidy pfedstavovala dilefiton soufdst Hvota Elovéka, a proto v ném mohou vyvoldvat nejriznési
emoce. WV této praci jsme se zaméfili na pozitivni emoce, které v nas zvifata vzbuzuoji, a to zejmeéna na krasu
vidénou lidskyma ofima. JelikoZ na svété existuje velké mmoZstvi druhi patficich do rizoych
taxonomickych skupin, je dilezité se podivat, jak lidé zvifata kognitivné kategorizuji a jaké charakteristilcy
ovliviinj{ hodnoceni krasy v kakdé skupiné zvifat zvlait. Zajimalo nas, zda krdsu ovliviioje velikost a tvar
t&la nebo barevnost & vzor jednotlivich druhli. V pfedchozich pracich byla tispééné wyu#ita testovaci metoda
piedkladani stimult v podobé fotografii zvifat, které respondenti hodnoti podle vnimané krasy. Na zikladé
této metody vzniklo mnoho praci zkoumajici vztah ke zvifatim (jak pozitivni, tak negativni) a vmoznilo
provadét vyzkumy i v jinych zemich Mezikultumi srovndni vonimani krdsy je dolefitou soufdsti vwzkumu
krasy zvifat, nebot umeoZfiuje porovnat ndzory lidi na zvifata z odli3aych kulturnich prostfedi, véetné
domorodych obyvatel Zijicich dodnes v lovecko-sbéraéském uspofadani. Pokud by totiZ byly znaky urtujici,
co je na zvifatech krasné, mezikulturné shodné, da se pfedpokladat, Ze pozitivoi vnimani zvifat se vyvinulo
v evoluci diive, nez lidé osidlili cely svét, a tudiz neni zavislé na soucasném prostiedi. Voimani krasy zvitat
neni zajimave jen z hlediska evoluce, ale dava nam moZnost vyuZit tyto poznatky v cilenych kampanich na
pomoc chroZenym druhfim zvifat. Tato price je shrnotim vysledkdl studii zabyvajicich se pozitivnim
vniménim zvifat na rizné Grovni a v miznych souvislostech a pfindéi uceleny pohled na vnimani krasy zvifat
o lidi.

Klicova slova: pozitivni emoce, krasa zvifat, mezikulturni shoda

EMOTION AWARED ANIMALS I: BEAUTY AND AESTHETIC PREFERENCES

Abstract

Animals have always represented an important part of life and thus they can evoke a wide range of emotions.
This wotk has focused on the positive emotions evoked by animals in humans, specifically beauty as seen by
human eyes. Since there is a multitude of species in the world that belong to various taxonomic groups, it is
important to examine, how humans cogmitively categorize them and what characteristics influence the
perception of beauty in individual groups. The guestion was whether the size and shape of the animals’
bodies or their colour and markings influence their beauty. Previous research has successfully employed the
testing method of presenting stimuli in form of photographed animals, which were then rated by respondents
according to perceived beauty. Numerous works based on this method originated, studying both positive and
negative attitude towards animals, which enabled finrther research to be carried out in other countries. Cross-
cultural comparison of the perception of beauty is an important part of the research of animal beauty, because
it allows a comparison of opinions on animals of people from different cultural backgrounds, including
native groups still living in hunter-gatherer hierasrchy to this day Identical features of what is seen as
beautiful across cultures would imply that the positive perception of animals evolved before the humans
settled the whole world and is thus independent of the current environment. The perception of animal beauty
15 an interesting subject not merely from an evolutionary standpoint, but also since it opens a possibility to
use the findings in campaigns targeted to help endangered species. This work is a summary of results of
studies focused on positive perception of animals on different levels and in different contexts, and it offers a
concise overview of the perception of beauty by humans.

Eeywords: positive emotions, animal beauty, cross-cultural agreement
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Uved

Ekman & Cordaro (2011) popiswi zikladni emoce jako diskrétni fyziologicke odpovédi na dulezité
Zivotni situace, které nam v minulosti pomdhaly pfezit. Rozlidui nejméné sedm zikladnich emoci,
jez jsou sdileny mez rozdilnym kulturamm viude na svété, konkrétné vztek, strach, prekvapeni,
smutek, odpor, opovrzeni a §tésti. Néktefi autofi tvrdi, Ze uréita zvifata budi v élovéku konkrétni
emocni odpovédi snaze nez jina a ze mohou téz Castéj piedstavovat piedmét fobii ze zvifat (Polak,
Sedlackova, Nacar, Landova a Frynta, 2016). Vysvétlenim mmiZe byt, Ze tato zvifata v minulosti
piedstavovala pro nafe pfedky bud'to skuteéné nebezpedi v podobé fyzického napadeni a zranéni
(Seligman_. 1971), nebo Ze byla spojovina s nemoci a zamofenim (Matchett & Davey, 1991).
Podobné je moZné s1 piedstavit, Ze budou mit néktera zvifata na élovéka umiverzalné pozitivni viiv.
Lidé se nejen zvitat boji €1 se jim snaZi vyvhnout, ale také je piirozené vyhledavaji (coz popisuje tzv.
teorie | biofilie™, Wilson, 1984) a vytvafi s1 k mm pozitivni postoj a estetické hodnoceni (Thomhill,
2003).

Cilem tohoto ¢lanku je piinést souhmny piehled o tom, které kognitrvni a emoéni aspekty Elovéka
jsou ovlivnény zvifaty a které konkrétni znaky a vlastnosti téchto zvifat na &lovéka pisobi
pozitivné. Zaméfime se na znaky, které pusobi na hodnoceni estetické krasy vnimané lidskyma
ofima, vyvolavajici pocit radosti. UkaZeme si, jaky duraz klade élovék na velikost téla. tvar, vzor,
barevnost a daléi faktory pfi hodnoceni krasy zvifat. Seznamime se s metodologickym moZnostmi,
jak testovat pozittvni emoce vyvolené zvifaty u lidi a jak se na tomto hodnoceni shodnou lidé z
riznych kultur. Na zavér si ukaZeme, Ze studium toho, jak na élovéka plisobi zvifata, je samo o sobé
nejen velice zajimavé, ale 1 duleZité, nebot’ lidsky pohled na ostatni Zivoéisné druhy mize mit
piimy dopad jak na kazdodenni Zivot élovéka, tak na samotné pfezivani & vymieni Zivoéiinych
druht v piirodé.

Vnimani zvirat clovékem, jejich kategorizace a vybeér vhodnych stimuli

Pojem __zvife™ je velice Siroky. Dle databaze IUCN je dnes popsano celkem 1 889 587 Zivoéiinych
druhii (TUCN 2017) a tento pocet se neustile zvysue s popisy daldich a daldich drubti. Vétiinu
z téchto drulni tvofi bezobratli Zivoichové, pfiemz mezi ty nejpofetnéjii patfi zejména hmyz
(1 000 000), pavuuknm (102 248), meéklys: (85 000), korysi (47 000) a korals (21?5} Ale1 pokud
nasméryeme naé pohled pouze na obratlovee, stile nam zbyva 64 788 druhn, coZ je mnohem vice,
nez je Elovék schopen pojmout nebo s1 zapamatovat. Antropologové a etnobiologové na zakladé
studii kmenovych populaci lovel a sbéradh popisuji, Ze podet zikladnich pojmmi pro pojmenovani
jednotlivich drulni zvifat (resp. konceptu kaZzdého jednoho zvifete) vétimou ﬂﬂpﬁ'sahuje 500
jednotek (viz souhm v Berlin, 1992). Nade mentalni kapacita, jeZ se vénuje poznani zvifat. je tedy
velmi mald ve srovnani s existujici diverzitou viech obratlovel. Proto chceme-li se respondenti
ptat, jak moc se jim dané zvife libi nebo jaké v nich vyvolava pocity, je tieba vybrat smysluplny a
zarovefi reprezentativni soubor drubtl (Landova, Likova & Frynta, 2014), které jsou si pfibuzné a
zarovefi do jisté miry sdili podobné morfologické znaky. Zde je potieba skloubit lidskou schopnost
kategonizace s dnes standardnim védeckym taxonomickym rozdélenim.

Zatimco taxonomucké rozdéleni se fidi pfedeviim stupném pfibuznost: jednotlivych limi zvifecich
druhn, hidské percepéni a kategonzaéni procesy funguji na bazi porovnani vzhledové vanability
(Landova et al., 2014). Dle Berlina (1978) je zakladni drovefi klasifikace takova, ktera obsahuje
maximalni pocet spoleénych vlastnosti a zirovefi se nejvice 115i mez1 jednotlivym tiidami. Tim se
oviem muiZe lisit zakladni troveri védecké kategorizace od kategorizace bézné vefejnosti. Napfiklad
¢lovék bude jmnak vnimat velice pfibuzné druhy, Jakjr:m jsou napi. lev, tygr a jaguar (védecky rod
Panthera, ¢eled’ kockoviti, fad Selmy), protoZe jsou na prvni pohled vysoce vanabilni, a snaze
znich uéini zakladni klasifikaéni jednotku neZ napfiklad z jednothivych netopyri, ktefi si jsou
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vzijemné velmi podobni. Podéeled Vespertilioninae (pravi ﬂE:ix)p}'Ii} obsahuje 51 miznych rodd a
celkem asi 439 druhii (Burgin, Colella, Kahn, & Uph;m], 2018), pfitemz viichm nesou jednotny
cesky nazev .netopyr™ (pokud néjaky nazev wvibec maji). Odlinou urovenn kategorizace
jednotlivych skupm zvifat pfitom mohou ovliviiovat 1 dalsi faktory. nez je vzhledova podobnost —
napf. napadnost (€asto dana tElesnou velikosti) nebo podobnost Elovéku. Piikladem posledniho
jmenovaného faktoru by mohli byt kalmaii (coZ jsou bezobratli moiiti Zivoéichové z nékolika
riznych éeledi podfadu Oegopsida), ktefi nejsou nyjak bliZe rozlifovam a kategonizovam pies to, Ze
nékteré druhy mohou doristat az 2.5 metru (Rodhouse, Gnffiths, & Xavier, 2014) a jednotlivé
celed: jsou pittom relativné morfologicky odliditelné.

Pokud tedy ¢lovék hodnoti zvife, diva se sice na konkrétni druh, ale ve skute€nosti u né) probiha
podvédoma kategonzace (Pothos & Chater, 2002; Pothos & Close, 2008). Zda se, Ze samotné
hodnoceni je kontextové specifické — zavisi na tom. do které kategorie druh spadi, a vlastnosti,
které éini krasnym hada (napf. éervena barva), nemusi nutné zaroveil it krasnym ptaka (Liskova
& Frynta, 2013; MareSova, Landovd & Frynta, 2009b). Stejna vlastnost navic miZe ovlivmit
konkrétni hodnoceni, napfiklad strachu, a na jina hodnoceni (podle krisy, podle znechuceni) nemusi
mit vliv (Pelégkova, 2016). Také v ramei miznych Zirdich kognitivnich kategorii (napf. ptaci, plazi,
savcl) muZe mit stejnd vlastnost 1 vliv opaény, napi. pfi porovnavani krisy je zelena barva
hodnocena pozitivné u ptaki z éeled: pitovati (Liskova, Landova & Frynta, 2015a), ale vezmeme-li
skupinu papouskt, zelena barva jim na krase ubira (Frynta, LiSkova, Biiltmann & Burda, 2010). PR
stuchich emoci vyvolanych zvifaty a pohledu €lovéka na zvitata obecné je tedy potieba velmu dobfe
vybrat sadu drubi, které budou respondent: hodnotit (Landova et al., 2014).

Testovani pozitivmich emoci vyvolanych zviraty

Metodickou vyhodou zkoumani emoci vyvolanych zvifaty je fakt Ze Clovék dokaZe hodnotit
fotografie stejné, jako kdyby hodnotil skuteéna zvifata (Landova, Marefova, Sumkova, Cikinova &
Frynta, 2012). a to nejen lidé modemiho svéta; tento jev lze pozorovat napfiklad 1 u afnického
kmene Baka z Kamerumu, ktery dodnes #ije tradiénim zptisobem lovci a sbéract (Yasuoka, 2006) a
v podstaté nema kontakt s televizi a s mntemetem. Piesto je tieba dbat na pfisnou standardizaci
stimuhi (viz obr. 1), protoZe zeyména nizny svételny kontrast (Lifkova et al. 2015a) nebo pfitomnost
modrych & zelenych odleski (Polakova, 2016: Ptackova, Landova, Liskova, Kubéna & Frynta,
2017) mohou ovlivnit preference samotnjch obrazki, nezavisle na skuteéném vzhledu
zobrazovaného zvifete. Vliv miiZe mit 1 pozadi nebo pozice objektii na obrazku Pfi dikladné
kontrole téchto stimuli viak pfedstavuje pfedkladani obrazki zvifat idedlni a bé#né akceptovanou
metodu (Gunnthorsdottir, 2001), ktera se hodi zvlast v podminkach, kde nelze vyuzit pokrocilejsi
piistroje, jakynu jsou napf. oéni kamera nebo méfeni fyziologie (pro souhm metod testovani
lidskych preferenci viz Landovi et al. 2014, Liskova, 2013), napf. pravé pii terénnich vyzkumech
nativnich populaci v Africe & Indonésii.

Obr. 1: Phvodni fotografie skikaviky (Phidippus regius) a standardizovand podoba stimulu pro testovani
(autor puvodni fotografie David Hill, @ Flickr, CC BY 2.0)
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Ve viech pracich Frynty a kol., které se zabyvaji lidskym pohledem na zvifata, se vizdy ptame na
tzv. vizualni krasu,  krasu vidénou™. Je velmi dileZité uvédomit si, jakym zplisobem se vymezuje
tento pojem oproti pojmim souvisejicim, jako jsou atraktivita, libivost (angl. like, | mit rad™), nebo
piijemnost (pleasantness). Casto zanﬁﬁﬂvanj-'m terminem je téZ estetickd krasa. Konkrétni znéni
ukolu, jejz zadavame respondentim, miZe totiZ vyznamné ovlivnit vysledky, a je proto nutné ‘L’Iﬂj’
védét, co konkrétniho nim odpovédi Sdﬂlu_]l o tom, jaky je vztah lidi k danym stimultim. Jedno mayji
'r.r_*,.rse zmifiované pojory spolefné — popisuji pozitrvni pusabm na ¢lovéka, které vzbuzuje, nebo
miize vzbuzovat (1 kdyZ ne vyluéngé), pozitivni emoc: radosti. Kithn & Gallinat (2012) provedh
meta-analyzu studii, jeZ se zabyvaji hodnocenim (self-report) stimuli na pozitivni dkale. Do své
analyzy zafadili prace, které vyuZivaly mizné pojmy, jako jsou pravé krasa, atraktivita, libivost a
piijemnost, a zjistili, #e ve vétiiné piipadech stimuly, jeZ byly timto zplisobem hodnoceny,
vyvoldvaly neurdlni aktivitu v oblastt medidlni orbito-frontilni kiry (mOFC) a ventralniho stnata,
t). struktur, jeZ jsou soucasti tzv. okrubhu odméfovani (reward circuit, viz napf. Burgdorf &
Panksepp, 2006; Liu, Hairston, Schrier, & Fan, 2011).
Nékteré pojmy viak mohou zahmovat 1 negativni plisobeni &1 emoce. Pojem | estetika™ je nejéastéjt
spojovan se slm?}f krasa a oSklivost (Jacobsen, Buchta, Kdhler & Sr_hmger 2004) a mmez pojem
_.atraktivni™ mize byt ambivalentni. Atraktivni objekty piitahuji zajem, ale tento zajem mmize byt 1
negatrivni. Napi. Woods (2000) zkoumala preference australskych respondenti viéi zvifatim.
V daném piipadé mél respondenti naprostou volnost pfi vybém a jejich dkolem bylo sepsat pét
svych nejobliben&jich zvifat, piifemz ptakopysk se zde umistil vySe (preferovala ho 4.2 % viech
respondentil) nez panda (neni specifikovano jaka; preferovana 3.2 % respondenti).
Pro srovnani pfi hodnoceni wvizuilni krasy podle tisténych fotografii se ptakopysk umistil na
poslednim misté, t). jako neyméné krasny ( odklivy™), ze viech tzv. _bazilnich save™ a naopak
panda Cervena byla hodnocena jako nejkrisnéii zvife ze skupiny Laurasiathena (). skupina
pianmtaimch savcl, Frynta et al. 2009). Panda ¢ervena se jakoZto nejkrasné)Si umistila prvni 1
vramei studie viech savéich éeledi (Frynta, Simkova, Liskovd & Landova, 2013) a predéila ji
pouze panda velka. Oproti pandam jsou viak ptakopyskové velmm bizamni zvifata, a tak neni divu, ze
se v praci Woods (2000) objevili jako jedm z nejoblibengjSich zvifat. Samu respondent: pi1 udavani
diuvodi, pro¢ preferu)i pravé zvifata, ktera zvolili, udavali mimo jiné vlastnost jako je  umikatni* a
Zajimavy”. Samotné negativni vizualni ¢1 emocionalni hodnoceni zvifat proto nutné neznamend, ze
k danému zvifet1 bude mit ¢lovék 1 negativni posto; (Almeida, Vasconcelos & Strechi-Ribeiro,
2014; Torkar, Kubiatko & Bajd. 2012). Ve vétiné nasich praci se pozitivni hodnoceni zvifat podle
vizuilné vnimané k:msy tasto poji s kladnymm emocemm, 1 kdyZ to neznameni, Ze by soufasné
nemohly byt prozivany 1 juné emoce (Landova et al., 2012; Myers, Saunders & Birjulin, 2004).

Co je na zviratech krisné?

Analyza znakii

Dule#ité je znovu si pfipomenout, Ze konkrétni znaky ovliviiujici voimani krasy se mohou hiit v
riznych taxonomickych skupinich zvifat. Proto je nuiné peclivé analyzovat jednotlivé znaky na
kazdém stimulu pfedkladaného druhu v testované sadé obrazki. Jedna se o morfologicke
charaktenistiky (t). rozméry téla zvifete), které se méfi na konkrétnim standardizovaném stimulu.
Vybér rozméni méfenych na druzich zahmutych v jedné testovaci sadé musi byt stejny, aby bylo
mozné wurcit, které znaky v tomto konkrétnim pfipadé nejvice krasu ovlivingi. Také musi
odpovidajicim zpisobem reprezentovat tvarové charaktenistiky vybrané skupiny (Obr. 2); napfiklad
pokud zkoumame skupimu hadii, nemohou byt zahmuty udaje o konéetinach, ale budou zde dilezité
rozméry hlavy, oéi a tvar téla (celkova délka a jeho mohutnost). Do konecné analyzy je moZné
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zahmout 1 realné rozméry zvifete, ve vétiné piipadi reprezentované délkow'vvikou téla & jeho
hmotnosti (Frynta et al . 2013; Janovcova, 2015; Poldkova, 2016).

Sk s il

Sk srasn

BEVLAQear = Cellkcon-s dellkn {TL, Tol)

Obr. 1: Piiklad méfenych morfologickych charakteristik v souboru jeStérd - zde ukdzino na scinkovi
Fulamprus figrinus (autor puvodni fotografie Stewart Mcdonald, @ Fliks, poufito se svolenim autora;
graficka dprava obrazko Markéta Janoveovd)

Dalginu zkoumanymi znaky je pfitomnost barev, jejich odstin, sytost, svétlost a slofitost vzom
zvifete. K analyze téchto charaktensttk vyvinuli Lifkova a Frynta (2013) specilni program
Barvocuc (pouziti programm a dal3i informace wiz Liskova a Frynta 2013; Radlova, Viktorin a
Frynta, 2016 a Landova et al., 2018: Obr. 3).

e =

Obr. 3: Ukdzka grafického vystupu ze specidlnfho programu Barvocuc. Vievo plivodni obriazek, uprostied
barvy detekované programem, vprave analyza sloZitosti vzoru zvifete: zde kordlovec Micrurus surinamensis
{autor pivodni fotografie Jacob Scott, @ Flickr, pouZito se svolenim autora)

Velikost téla

Obecné v mnoha élancich zabyvajicich se danou tématikou vychazi, Ze nejdulezitéjiim faktorem je
velikost a tvar téla zvifete. Tyto se objevuyi prikazné a s mmnohem vétiim efektem. neZ napf.
barevnost nebo vzorovani. Télesna velikost piitom pfimo souvisi s tvarem, ktery se s vétsi velikosti
zvitete alometricky méni. Pfesto. Ze respondentim ukazujeme zvifata na obrazcich, kde jsou viaé1
sobé velikostné ve stejném pomér, pravé diky alometrii s1 lidé (pfedeviim kwviili niznému pomém
hlavy a ofi k pomém zbytku téla) dovedou domyslet skuteénou velikost zvifete, véetmé jeho stafi
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(v rozliSeni mlidé/dospélec; Pittenger, 1990). Tuto proménnou tedy nelze mkdy plné odfiltrovat a v
podobé tvaru téla se vidy bude v podobnych testovanych souborech vyskytovat. Napf. u savcil je
vétsi télesna velikost hodnocena kladné (Frynta et al., 2009). Velci savcl jsou preferovani a krasni a
mnohdy tvofi také tzv. . chansmatickou megafaunu™, coZ je pojem oznacujici zvifata, jez maji
vysoky potencial pro zaweti Smroké veﬁ;in{:sti a tudiz pro vyuiiti jakozto . vlajkovych druhn™
v ochrané Zivotniho prostiedi. Jsou jinu napf. panda velka, velké kockovité Selmy, slom, nosorozci
a velci pnmat (Leader-Willlams & Dublm. 2000 Polakova, 2016). Velci saver jsou populami
vzmlﬂg:u:kyl:h zahradich (Ward, Mosberger, Kistler & Fischer, 1998), ve kterych se také castén
vyskyti (Frynta et al., 2013). Ale 1 pokud je Elovék hodnoti &isté podle vzhledu z obrazkn, je
ochoten vice chramit velké savce nez malé (Polikova, 2016). Lze s1 piitom odvodit, Ze 1 zde se
velikost odrazi v krase, protoZe tito respondenti zarovefi jevi vysii ochotu chranit druhy hodnocené
jako krasné neZ ty, jez vzbuzuji odpor.
Oproti tomu jinym druhtim zvifat mnZe télesna velikost naopak na krase ubirat. To se projevuje
napi. na hadech: pi1 hodnoceni Zzivych koralovek respondenti preferuji drobné)di, Stihla zvifata
(Landova et al., 2012). V pfipadé hroznyiovitych hadi a krajt se podobny efekt projevuje u déti,
které preferuji Stihlejii a mensi hady nez dospéli respondenti (Ptackova et al, 2017). Pokud
vybereme jednoho zastupce z kazdé podéeledi, nema n:a.npa.k télesna velikost na ]:lﬂdﬂﬂﬂf:ﬂl vliv, a to
ani u hadd. ami u ostatnich plazii. Vliv velikosti se neprojeviye ani u Zelv, protoze celkem pozitivné

je vnimana cela skupina Zelv a Zelvy jako skupina jsou preferované oproti jinym plaziim, at’ uZ jsou
velké, nebo malé (Janovcova, 2015).

Podobné jako u hadi, 1 u ptikl ma télesnd velikost na hodnoceni krisy vliv, ktery je zavisly na
tom, jakou skupinu zrovna hodnotime. U papouski (Frynta et al, 2010) a puitikovitych sov
(Landova et al., 2014) plati, Ze vétsi duby jsou hodnocené jako krasnédi. U nékterych jnych
skupin télesna velikost roli nehraje, pravdépodobné proto, ze dana skupina obsahuje pfilis malo
variability ve velikosti, nez aby na m pi1 hodnoceni krasy mohl byt brat zietel Ze studovanych
skupmn to lze pozorovat u volavek, tukant, vousikl a zoboroZzch (Landova et al., 2014). Naopak
vezmeme-li1 dva zastupce z kazdé eleds (v dané studu byly zahrnuté jen nepévéi éeledi, doplnéné o
pét celedi pévenr), lidem jako krasnéjii piydou ptaci, ktefi jsou mensi (Liskova & Frynta, 2013).
Duvodii miiZe byt nékolik. Je znimo, Ze lidé preferyi infantilni rysy (tzv. Lorenzovo détské
schema, Lorenz, 1942] tj. pfedeviim velké of1 a velkou hlavu v pomém ke zbytku téla, coZ jsou
piesné rysy, které maji mensi Zivocichove, véemné malych ptaki (viz Obr. 4). Na druhou stramu by
zde mohla hrat roli 1 pfedstava uréitého prototypu ., ptika™, protoZe vedle menii télesné velikosti se
lidem libili 1 ptaci s kratkym krkem a dlouhym ocaskem, coZ odpovida vétiiné pévci, a péval je
vice nez polovina viech existujicich druhi ptaka (Landova et al, 2014).
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Obr. 4: Ukizka nékterych druhi ptika. ktefi byl v rimei své Eeledi hodnoceni jako nejkrisnéjii
(nahofe) a neyméné krasni ( nejosklivé)di”, dole; Landova, Liskova, & Frynta, 2014). Pustikoviti
(Stnigidae): a) vyrecek bélolici (Otus leucotis; autor fotografie Jason Thompson @ Flickr, CC BY
2.0), b) pustik vousaty (Strix nebulosa); volavkoviti (Ardeidae): ¢) volavka popelava (drdea
cinerea), d) bukicek Cemy (Ixobrychus flavicollis; autor fotografie Greg Miles @ Flickr, CC BY
2.0); tukanoviti (Ramphastidae): e) tukan bélolici (Ramphastos vitellinus), f) vousidk senegalsky
(Lybius dubius; auntor fotografie Postdlf (@ Wikimedia Commons, CC BY-SA 3.0); zoboroZcoviti
(Bucerotidae): g) zoboroZzec piilbovy (Rhyvticeros cassidic; autor fotografie Mashku @ Flicks, CC
BY-NC-SA 2.0), h) zoborozec cemobily (Bycanistes subcylindricus; autor fotografie Bernard
DUPONT (@ Flickr, CC BY-SA 2.0).

Ivar zvifefe

Jak 11z bylo fefeno, s velikosti zvifete tzce souvisi jeho tvar, ktery ma také velmu vyznamny vliv na
to, zda bude lidskymu respondenty zvife rozpoznano jako krasné. V praci Frynty a kol. (2009) byl
jako nejoblibendjdi savcl zniznych soubori hodnoceni pistucha horska (Ochotona alpina,

Ochotomdae), komba rondski (Galage rondoensis, Galagidae) a panda cervena (dilurus fulgens,

Ailunidae). Ackoliv podrobnéjéi analyza konkrétnich faktori ovlivigicich hodnoceni respﬂndenm
nebyla délana, lze pozorovat, Ze oblibené jsou druhy vykazwyici détské schema, t). saver s velkyma
ofima, ‘U}'S{}kjﬂﬂ telem a velkou hlavou. Oblibené jsou druhy hodné chlupaté a zavalité
piipominajici plySové medvidky a vysledky z priace Frynty a kol. (2013) to potvrzuji, nebof 1 zde
byly jako nejoblibenéjii éeled: saven hodnocené panda Eervena, kockovité delmy a koaly.

U jinych skupin zvifat jiz byly délany podrobné;jsi analyzy konkrétnich morfologickych faktor,
které ovliviinji hodnoceni krasy. U plazii napfiklad élovék rozliduje dva morfotypy — typ . jestérka™
(jestérky, Zzelvy, krokodyli) a typ .had™ (hadi a beznozi jestéfi). V kazdé z obou skupin jsou piitom
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druhy jak oblibené, tak neoblibené, nejvice ke krase pfispiva délka hlavy, difka krku, velikost ofi a
celkova délka t&la. U jesténi pak ma vliv pfitomnost konéetin (je$téfi s konéetinami jsou hodnoceni
jako krasn&Ei), u hadi ma vhiv celkovy tvar téla (Janovcova, 2015). Zajimavé je. Ze v daném
piipadé nezaleZi pfili3 na kontextu, ve kterém lidé plazy hodnoti — napiiklad u hadl vyily vysledky
steyné, at’ uz byli hodnoceni vramci celkového setu plazi, nebo pouze v samostatné sadé.
Podobného rozdéleni jako u plazil jsou respondenti schopni 1 pii porovnavani krasy obojZivelnikn,
kde se skupiny jasné déli na nejobliben&di Zzaby, neyméné krasné Cervory a na ocasaté
obojzivelniky, kde najdeme druhy krisnéjE 1 méné krisné Vrimci Zzab byla délina 1 analyza
konkrétnich vlastnosti, které ovliviinyi hodnoceni krisy. Ukazuje se, Ze lidem se nejvice libi Ziby se
itihlejdim télem, dlouhymi konéetami a velkyma ofima (Pelégkova, 2016).

Barvy

V porovnani s télesnou velikosti a tvarem hraji barvy v hodnoceni krasy zvifat mnohem mensi roli,
a to 1 u drulml, jeZ jsou vyrazné pestrobarevné (Liskova et al., 2015a). Barvy jsou dulezitéjii
achromatické, tj. ema, bila a Seda. a Casto také hraje roli celkovy svételny kontrast a kontrastni
vzorovani. Ze savcl se napfiklad &asto vyskyhyi jako oblibené druhy, které jsou éernobilé: zebry
(Equus grevyi a E zebra) a panda (diluropoda melanoleuca; Frynta et al. 2013). nebo van
temobily (Farecia variegata), lemur kata (Lemur catta) a gibon tmavoruky (Hyviobates agilis;
Litkova, Landova & Frynta, 2014). Velm oblibené je také vzorovini kofkovitych Selem, pfifemz
jde ve skutecnost: spife o vétsi kontrastni plochy neZz komplexni texturu. V praci Polakové (2016)
byl vzor v analyze zahmuty dvéma zplisoby, jednak jako kategonicka proménna (0.1.2 podle miry
typického vzorovani, jako ma napf. tygr) a jednak jako mira kontrastu mezi jednotlivymi pixely na
obrazku (méfeno jako svételnost obrizku po aplikaci filtru zvyrazfiujiciho hrany, spoéitaného
pomoci Sobelova operatoru, Sobel, 1978; v programm Barvocuc, Radlova et al, 2016). Prvni
ze jmenovanych proménnych byla jednim z faktorl), jenZ predikoval krasu savcll nejvice, zatimco
druhi proménni neméla na hodnoceni respondentl Zidny vliv. Tento typ vzorovani se v daném setu
projevoval hlavné jako drobna textura tzv. zbarveni aguti nebo jako bodliny jezury, jeZka a osmaka.
Podobné vysledky lze pozorovat u hodnoceni primati, kde také aguti zbarveni nemélo Zadny vliv
na krisu a druhy takto zbarvené byly hodnoceny spiSe jako méné oblibené — napf. kockodan
bélonosy (Cercopithecus nictitans) nebo kosman zakrsly (Cebuella pygmaea; Liskova, Landova &
Frynta, 2015b).

I u ptaki a plazi je Eernobily kontrast a vzorovani jednim z nejdilezitéjsich faktom, podle kterého
respondenti uréyji krasu hodnocenych druhii. U ptaki je to nizomé moiné pozorovat na skupiné
péven z éeled: pitoviti (Pittidae), kiefi jsou si tvarové velmn podobni, ale li3i se pestrymi barvami 1
mirou vzorovani v podobé malych vinek Zde respondenti méli za vikol sefadit podle krisy jednak
barevny set obrazki a jednak achromaticky set (oba sety byly hodnoceny riznymi respondenty).
Ukazalo se, ze lidé hodnoti krasu téchto pévct prevazné na zakladé jejich achromatického kontrastu
a vzorovani a vyznam barev Ze se sice projeviye, ale v mnohem menéi mife (LiSkovi et al | 2015a).
Vzorovani se lidem libi 1 u hadd. Dospéli respondenti 1 d&t1 pfedikolniho véku se shoduji na tom, e
nejkrasnéjéi jsou vzorovani hroznyéi a krajty (Ptackova et al | 2016), a podobné 1 vyrazné vzorovani
temé barvy vkombinaci s éervenou, které tvofi aposematické zbarveni mnoha korilovek, je
vinimané jako krasné (MareSova et al, 2009b, Landova et al., 2012). Vzorovani koralovek je navic
oblibené 1 v piipadé Ze se nachizi na zjednoduienych stimulech ve formé prouZki, kruhii nebo
zjednodusenych ilustraci hadi, uniformné zatoCenych podobné jako hadi skutetni (Prisova, 2013).
Role chromatickych barev v hodnoceni krasy zvifat je oproti achromatickym faktorim miziva. Je to
zvlastni, nebot vliv barev na clovéka je velmu dobfe studovan a znam: barvy vyvolavaji v élovékn
emoce (Gao et al_, 2007), napomahaji k lepiinm rozeznavani objekt (Liebe, Fischer, Logothetis &
Rainer, 2009; Yip & Sinha, 2002), hraji roli v selektivni pozomosti (Buechner, Maier, Lichtenfeld &
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Schwarz, 2014) a maji 1 vliv na pozornost (Ioan et al., 2007) a vzrugeni (Elliot & Maier, 2007;
Wilson, 1966). Pfesto se pfilid neuplatinyi v krase zvifat, a to ami u druli, které jsou vyrazné
zbarvené (Liskova & Frynta, 2013). Vyjimku tvofi modra barva, ktera je preferovana velm €asto
u viech moZnych skupin zvifat. Modra ma vliv na krasu ptakil, a to 1 v ramci jednotlivych skupin,
pokud se u nich modra barva vyskytuje: ze studovanych skupin se kladny efekt projevil u papouskn
(Frynta et al, 2010). pit (Liskova et al.. 2015a), tukanti a zoborozct (Landova et al., 2014) a v praci
Frynty a kol. (2010) sice nebyl efekt barev analyzovan, nicméné jako nejkrasné)si ptaci se umistil t1
modie zbarveni, napf. mezi pévei to byli jmenowité motylek angolsky (Uraeginthus angolensis,
Estrildinae), sykora modifinka (Parus caeruleus, Pannae) a lejsek modrobily (Cyanoprila
cyanomelana, Muscicapim). Modfi plazi byvaji také casto hodnoceni jako nejkrasnéjdi. Protoze
modré druby jsou vzacné, nebyva moiné efekt modré barvy analyzovat statisticky, ale modré nebo
1jen mimé namodralé druhy jsou velmi oblibené: napf. korilovka Seda (Lampropeltis alterna),
kteri méla jako jedind modry nadech (Landovi et al. 2012), nebo syté tyrkysovy leguin
Dickersomiv (Crotaphytus dickersonae; Janoveova, 2015) byli hodnoceni v danych setech jako 1
nejkrasnéjéi. Efekt modré barvy vyZel prikazné u australskych hadi (PriSova, Janovcova,
Peléskova, Landova & Frynta, 2017) a v sadé hroznyin a krajt se tento efekt projevil pritkazny
1 piesto, Ze néktefi vyobrazeni hadi nebyli pfimo modfi, ale méli na sobé mimy modry odlesk svétla
na Supinach (Ptackova et al., 2016). Podobné se projevil 1 efekt éisté jen namodralého odlesku na
fotografiich pfi hodnoceni krasy oblifeji pnmath (Ligkova et al., 2015b). Ve viech znmfiovanych
piipadech pusobila modra barva pozitivné na vnimani krasy zvifat. Modra barva navic byla
preferovana 1 pfi hodnoceni krasy kvétin (Hila & Flegr, 2016).

Dalsi barvy, které se ve vétéi ¢1 mensi mife uplatii pi1 hodnoceni krisy zvifat, jsou zelena a zluta.
Zluta vychazi jako krisna u ptakd (Liskova & Frynta, 2013) a skupin papouski (Frynta et al.. 2010)
a zoboroZch (Landova et al., 2014), zelena u pitovitych pével (Liskova et al.. 2015a) a pozitivné
pusobi také u nékterych jesténi (Janoveova, 2015) a hadh (Ptackova et al., 2016). Zelena barva viak
miiZe mit 1 negativni efekt: v pfipadé papouski. u nichZ je vétéina z 367 studovanych druhii zelena,
tato barva na hodnoceni krisy plisobila negativné (Frynta et al., 2010), a podobné pilisobila 1
v piipadé savci, kde byla pfitomna pouze jako odlesk travy, ktery se v sadé vyskytoval kvih
charakteru pouZitych sttmull (Polakova, 2016).

Ze viech zikladnich barev je nejvice ambivalentni erveni. Clovék miiZe na éervenou barvu podle
kontextu reagovat jak pozittvné, tak negativné (Meier, D agostino, Elliot, Mater & Wilkowski,
2012). Kupfikladu v pohlavnim kontextu fervena barva zplisobuje, Ze se dotyény stiva v pohledu
hodnotitele atraktivn&jiim (viz napi. Elliot & Niesta, 2008; Lin, 2014: Roberts, Owen & Havlicek,
2010), a tento efekt se zda byt umiverzalni (Elliot, Tracy, Pazda & Beall, 2013). Na druhou stranu
miiZe ale ervena barva signalizovat nebezpeéi a hrozbu a napf. v kontextu soutéZe se ¢lovék miize
snazit této barvé spise W’hybat (Meser et al., 2012). Buechner a kol. (2014) ukazali, ze éervena
barva zvyiuje pozomost viél relevantnim stlmuhm], resp. Ze signalizuje, Zze dany stimmlus je
dulezlty a zasluhuje na%1 pozomost. Vtomto kontextu nabizeji vysledky studie krasy zvifat
zajimavou interpretaci. Ukdzalo se totiz, Ze éervena barva nehraje téméf mikdy roli v hodnoceni
krasy ptakii (Frynta et al. 2010; Liskova & Frynta, 2013: Liskova et al., 2015a). Vyjimku tvofi
tukani, na nichZ éervena barva piisobi na hodnoceni krasy negativné (Landova et al., 2014). Také
natervenali savei jsou hodnoceni celkové spife negativné (Polikova, 2016). Pozitivné viak éervena
barva piispiva k hodnoceni krasy u hadid (Landova et al., 2012; Marefova et al, 2009b; PriSova,
2013) a také u obojzivelnikn (Peléskova, 2016), coZ jsou zvifata pniontizovana z hlediska preziti
(hadi 1 Zaby, které takeé byvaji asto jedovaté, mohou élovéka piimo ohroZovat na Zivoté). Zarovefiu
nich aposematické ¢ervené zbarveni €asto signalizuje pravé jedovatost a nebezpetnost (Toledo &
Haddad, 2009). Je tedy mozné, Zze se lidem ervena barva libi proto, Zze upoutala jejich pozomost,
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aradost z toho, Ze Elovék spatiil nebezpeéné zvife vias, se nasledné promiti 1 do . estetického
prozitku” pi1 hodnoceni krasy zvifete (Liskova et al_, 2015a). Na druhou stranu se éervena barva na
studovanych korilovcich a koralovkach téméf vzdy vyskytuje vedle kontrastnich éernych nebo
cemobilych pruhn, a je tedy moZné Ze ve skuteénosti efekt éervené barvy vychazi jen diky
konfrastninm vzorovani. Na rozliSeni téchto dvou hypotéz bude zapotiebi dalSich studi.

Mezikulturni shoda v pohledu na zvirata

Jednou z hypotéz evoluéni psychologie je, Zze s1 nasi predkové vyvinuli adaptivni smysl vnimat
jakousi _atraktivitu zviiat™ a preference uréitych drulmi dfive, nez se clovék geograficky rozsifl
a kulturné rozéleml (Barkow, Cosmides & Tooby, 1992). Proto na zidkladé této hypotézy Frynta
a kolektiv provadéli experimenty, které by uksdzaly, zda existuje mezikultumi shoda v estetickém
vnimani zvifat, a to pomoci pfedkladani obrizki drohmi, které pfedstavuji pro &lovéka evoluéné
dulezité stimuly. Nejprve porovnavali estetické preference Evropanii (Eeskych studenti) s vesméany
zPapuy Nové Guiney a nechali je dle subjektivng zhodnocené krasy sefadit obrazky
hroznysovitych hadi (MareSova, Krasa & Frynta, 2009a). Papuanci pochazi oproti Evropaniim
zvelnu odhiného kultumiho prostfedi, a navic Zyi v tésném kontaktu s divokymu zvifaty a
predeviim hady. V zoogeografické oblasti Australie (kam patii 1 Papua Nova Gunea) se vyskytiye
mnoho silné jedovatych drulm hadu z celedi koralovcoviti (Elapidae; O'Shea, Warrell & Lalloo,
1996). Rozumné by tedy bylo pfedpokladat, Ze se budou estetické preference hadt mezi Cechy a
Papuanci li&it. Piekvapivé viak preference téchto dvou odhidnych kultur silné korelovaly, s tim, Ze
drobny rozdil se projevil pouze v hodnoceni %esti druhni z celkovych dvaatficeti (MareSova et al.,
2009a). Rozdily navic neélo vysvétlit osobni zkuSenosti ami vyznamem daného druhu v lokilni
kultufe, nebot’ étyf1 testované dmhy, které se bé&né vyskytmi v Nové Guinei, nemély na etnické
odliznosti v hodnoceni vliv. V daliim kroku rozsiili Frynta a kolektiv (2011) studu o data ziskana
zpéth opét velm kultumé odhidnych ¢Easti svéta: ziskali hodnoceni lhdskych preferenci
hroznySovitych hadi z Bolivie (Jizni Amerika), Filipin (jihovychodni Asie), Dilli a Radzasthanu
v Indu (j1Zni Asie), Maroka (severni Afnika) a Malawi (sub-saharska Afnka). Shoda mez témito
kulturami a Papuanci byla je$té uZsi nez mezi Papuanci a Cechy, a to 1 pfesto, Ze se zkuSenosti
s prezentovanymi druhy v kazdé ze studovanych lokalit lifi- je rozdilnd mistni fauna jednotlivych
drubn, lidé se s mimi setkdvaji niznou mérou a také se velm liéi posto) mistnich lidi k médiim, jako
je tieba televize.

V dalii srovnavaci studin pfedkladali Landova a kolektiv (2018) obrazky 36 druhii hadi z oblasti
Evropy, severni Afniky a Stfedniho vychodu respondentiim z Azerbdjdzanu (jihozipadni Asie),
jejichZ hodnoceni pak srovnavali opét s Ceskynu studenty. Tentokrat méli respondent: za kol fadit
obrazky dvakrit, jednou podle krasy a podmbé podle strachu. Ukézalo se, Ze am v jedné gkile se
hodnoceni téchto dvou kultur vyrazné nelidi, a navic Ze znaky, podle kterych respondenti uréovali,
zda jsou hadi krasni, &1 zda vypadaji nebezpetné, se t€Z mez obéma skupmamu shodovaly.
Konkrétné se Cesi a Azerbijdzind boji hadi se irokou hlavou a ocasem. velkyma ofima a tmavsi
barvou, naopak druhy s dlouhym télem a nariZovélou barvou hodnoti jako neikodné. Za krisné
povazuji ob& skupiny hady s komplexnim vzorovinim a nelibi se jim miZové druhy s bilym
odleskem, ktery pravdépodobné evokuje  shizkost™.

Vyie zmifiovana shoda mezi miznymi narody neplati &isté pro hodnoceni hadi, ale téZ pro zvifata,
jakym jsou jedtéh, Zzelvy, ptici a savel, coz bylo testovano v Evropé a vychodni Indonésu (vlastni
nepublikované vysledky). Dané vysledky lze vysvéthit bud'to tim, Ze jsou hdské preferenc: uréeny
primordidlnimm  smyslovimi mechamsmy sdilenymm véenm lidm (a pravdépodobné 1 piibuznymm
pnimaty; shoda v estetickych preferencich totiz do jisté miry plati 1 na nékteré nezivé predméty
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a umélecka dila, viz napf. Child & Siroto, 1965; Ford, Prothro & Child, 1966; nebo Iwao, Child &
Garcia, 1969). nebo tim, Ze se neurdlni mechanismy zaméfené na zpracovavani Zivych objekti
(zvitat) vyvinuly v odpovédi na selekéni tlak ktery ovliviioval piedky ¢lovéka v minulosti. Obé
hypotézy se navic vzajemné nevyluuji. Tak & onak sdileny pohled na zvifeci krisu mez
odlitnymi kulturami pfedstavuje nesmimé dulezity fenomén. Mohl by byt také piikladem jedné
z tzv. lidskych vmiverzili, tedy vlastnosti, jez jsou sdileny mezi véenu populacemu a kulturami na
celém svété (Brown, 2004).

Zavér

Zvifata vidy pfedstavovala pro élovéka dulezitou soucast jeho Zivota, a to nejen z hlediska
mozného ohroZeni & jako zdroj potravy, ale pfedstaviyi 1 viznamné objekty, které v ném mohou
vyvolat pozitivni emoce. Pokud lidé hodnoti zvifata z hlediska , vidéné™ krisy, je pro né dileZita
zeyména velikost, tvar téla zvifete a achromatické zbarveni. Na druhou stranu, barvy kupodivu, snad
kromé modré, nemaji jiZ tak vyznamny efekt. DuleZité oviem je, jakou konkrétni skupinu zvifat
lidé hodnoti, od toho se odviji 1 to, které znaky budou ke krase pfispivat a které je budou €init spise
Lofklivymm®“. Pozitivni vztah lidi ke zvifatim se podle evoluénich hypotéz formoval jiZ v obdobi
vzniku modemiho Elovéka, tedy pied tim, nez se rozéifil po celém svété. Tuto myslenku podporuyi
1 vysledky mnoha studii porovnavajici vnimani krasy zvifat idnu z miznych 2asti svéta. Ackoliv hidé
#iji v rizném kulturnim prostfedi, maji odlidné zkuZenosti s mistni faunou a mizny vztah ke
zvifatim jako takovym. v hodnoceni, kterd zvifata jsou krisni a jaké znaky to ovliviimi, se
viznamné shodwi. Vyzkum pozitivniho vztahu lidi ke zvifatim a zjSténi, co ho ovliviime, je
zarovefi nesmimé duleZity pro ochranu ohroZenych drulti. Ukazuje se, Ze krasna, charismaticka a
preferovana zvifata jsou ¢asté)i pfedmétem zachrannych programmi a celkové je jim vénovano vice
pozornosti (Metrick & Weitzman, 1996; Seddon, Soorae & Launay, 2005; Small, 2011). Oviem
nalezneme velké mnoZstvi druhii, které jsou krticky chroZené, ale z estetického hlediska nejsou pro
lidi atraktivni. Proto je dileZité védét, zda konkrétni druh dokdZe zawyymout pozomost lidi sdm
o sobé (a tim pfimét Sirokou vefenost k podpofe jeho zachranného programu) nebo je nutné pro
jeho zachranu zvolit jinou strategu. Pro pfiklad nemusime chodit daleko. Napfiklad velemlok
cinsky (4Andrias davidianus) patii mez1 knticky ohrozené obojzivelniky, mcméné pfi hodnoceni
respondenty vychazi jako spiSe . o8klivy™ druh (Peléskova, 2016). Zoologicki zahrada v Praze viak
pro tento druh vybudovala modemi pawvilon s interaktivnimi prvky, které pfitahuji pozommost
navitévniki. Tedy aé je velemlok z hlediska krasy nepreferovany, vhodné cilena _reklama™ uéinila
z tohoto druhu atraktrvni zvife a doufejme, Ze ponmize 1 k jeho budouci zichrané ve volné pfirods.
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EMOCE VYVOLANE ZVIRATY II: STRACH A ODPOR

Silvie Radlovd, Sdrka Peléskovd, Jakub Poldk, Eva Landovd, Daniel Frynta

Abstrakt

Zvitata pfedstavuyi pro ¢lovéka priontizované stimuly, je jim vénovana vétii pozomost nez
nezivym objektim a tento zajem je doprovazen nejen pozitivnimu, ale také negatrvmimu
emocemi, jako je strach a odpor. Obé emoce maji vyznamnou adaptivni roli v situacich, které
mohou byt pro €lovéka potenciilné nebezpeéné. Strach reaguje na pfitomnost predatora &1
jiného strachového stimulu, ktery jej bezprostiedné ohrozuje, zatimco odpor se vyvinul jako
ochrana pied chorobami a infekcemi. Tyto emoce viak byly dileZité nejen v evoluéni minulost:
¢lovéka, do znatné miry nas ovlivingi 1 dnes, pfestoze se se zvifaty ve volné piirodé setkavame
stile méné Strach a odpor hraji zasadni roli také ve fobiich ze zvifat.

Tato prace tedy shrouje nase dosavadni poznatky o negativnich emocich, které v lidech
vzbuzuji zvifata. Zabyva se rozdily mezi fungovanim strachu a odporu, jejich vzijemnym
vztahem a také psychopatologienu. V neposledni fadé se pak vémye tomu, které konkrétni
znaky zvifat ovlivimyi nejen jejich pfednostni vaiméani, ale také pocit'ovani specifickych emoci,
strachu a odporu, u riznych skupin zvifat.

Kli¢ova slova: vztah ke zvifatim, strach, odpor, zoofobie

EMOTIONS TRIGGERED BY ANIMALS II: FEAR AND DISGUST

Abstract
Animals represent prioritised stimuli for humans, they are given more attention than inanimate
objects, and this attention is accompanied by not only positive emotions, but also negative ones,
such as fear and disgust. Both of these emotions play an important adaptive role in potentially
dangerous situations. Fear represents human reaction to the presence of a predator or another
Sfear-inducing stimulus posing an immediate threat, while disgust has evolved as a protection
against diseases and infections. These emotions were significant during human evolutionary
history, but they continue to influence us to this day, despite humans coming into contact with
animals in the wild with increasing ravity. Fear and disgust are also a substantial part
af animal phobias.

This work summarises our findings so far regarding negative emotions caused by animals.
It deals with differences between the function of fear and disgust, their relation to each other,
and their psychopathologies. Last but not least, it also discusses which specific features of
animals influence their prioritized perception and experiencing of fear and disgust evoked by
distinct animal groups.

Keywords: atfitudes towards animals, fear, disgust, animal phobia
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Uvod

Zvifata pfedstavovala v celé evoluéni historii élovéka jedny z nejdulezitéjsich stinmli. Lidé se
1e museli nauéit v rychlosti rozezndvat, kategonizovat a adekvatné na né reagovat: lovit drobna
1 V&tsi zvifata pro potravu, a naopak se vyhybat nebezpeénym predatorim (Barkow, Cosmides
& Tooby, 1992: New, Cosmides & Tooby, 2007; Shipman, 2010). Spravné reakce byly
zajiSténe emocem, které v Elovéku zvifata vyvolavala (a dodnes do znagné miry vyvolavayi),
mimo jiné pfedeviim strachem & odporem. anebo naopak pozitivni emoci, radosti, které se
vénoval pfedchozi élanek Radlové a kolektivu (Radlova, Janoveova, Polak, Landova & Frynta,
2018). Evolucni psychologie piedpoklada, ze lidské smysly 1 neurdlni driahy se v dlouhé
koevoluci se zvifaty pfizpusobily viem tehdej3im potfebam a v jen malo pozménéné podobé
tak fungui v nékterych piipadech dodnes: nase nervova soustava dovede selektivné smérovat
pozornost viiéi témto stimultim dileZitym pro pfeziti, a &ini z nich tzv. prioritizované stimmly,
které jsou zpracovaviny pfednostné a hlavné okamzité (Compton, 2003; New et al. 2007
Altman, Khislavsky, Coverdale & Galger, 2016; Calvillo & Hawkans, 2016; nicméné viz Fox,
Griggs & Mouchhanitis, 2007). Dovedeme tak napf. zpozorovat hada a ucuknout mnohem
dfive, neZ nam tato informace dorazi do védomi (LoBue & DeLoache, 2008).

Je tedy dilezité si uvédomit, Ze velmi podobné priority (strach z predatori. lov potravy €1 snahu
adekvamé reagovat na konkurenty) méli uz pfeda élovéka, ktefi téZ nevzmkli z  méeho™ a
veikerou genetickou vybavu s1 pfinesh zase od svych piedknl. Nékteré z nejdilezité3ich reakci
a kogmitivnich schopnosti si tak mo#na neseme jiz od vzniku prvnich savci, ne-li dokonce
suchozemskych obratloven (Landova, Radlova, Polak & Frynta, 2016; Panksepp, 1998). Tito
piedci se viak nenauéili reagovat na konkrétni druhy — to by v tak dlouhém evoluénim méfitku
ani nebylo moZné, nebot’ Zivofiiné druhy se neustile proméfiuji Reagovali tedy spife na
kategone, které rozpoznivali a formovali pomoci jednotlivich znaki a vlastnosti, jejich
kombinaci &1 pfitomnostt v konkrétnim kontextu (Rosch, 1999; Thorpe & Fabre-Thorpe,
2001). A pfestoze tyto schopnosti vznikly hluboko v munulosti, dodnes ¢lovéka v obrovskeé
mife ovliviiuji (Frynta, Landova & Liskova, 2014) Ackoliv se s nimm setkiavime ve volné
pfirodé mnohem méné, v televizi nebo v zoologickych zahradach obdivujeme krasna zvifata,
ktera v nas vyvolavaji radost a obdiv (Landova et al., 2018a); tieseme se strachy nad hady.
krokodyly a zraloky, ktefi se pohybuji bezpeéné za sklem terana & akvana, nebo se bavime
nad bizamosti zvlaitnich druhi. jeZ bychom Easto nazvali ofklivymi. Které znaky a vlastnosti
danych zvitat viak mohou za to, Ze je hodnotime jako krasna, ofkliva, odpoma ¢ nebezpecna?

Strach a odpor jako zikladni emoce

Zvitata vedle poz:itimich prozitkil spojenych s vnimanim krasy & roztomilosti evolayi 1
negativni emoce, jako je strach nebo odpor (Davey, 1994) Podle pojeti Paula Ekmana,
amermkehnpﬁychologa aprcsvedcmehu darwinisty, se jedna o zakladni lidské emoce fEkman,
1992). Ty jsou charaktenistické tim, Ze jsou umverzalné roziifené napfi¢ lidskymi etniky, maji
jasné mezikulturmé rozpoznatelny vyraz tvafe, specificky neurdlni substrdt, jsou vyvoliny
automaticky a vzmkly jako adaptivni reakce na situace spojené s piezitim jedince. V pripadé
strachu 1 odpom se tak jedna o komplexni systém psychologické, fyziologické a behaviorilni
odpovédi na potenciilni ohroZeni biologické integrity.

Ackoliv z funkéniho hlediska jsou obé emoce podobné, tedy na zakladé negativniho prozitku
vyvolavaji v nebezpeéné situaci takovou reakci, ktera zvyii Sance na pfeZiti, v principu se
strach od odporu v mnohém 1181, a to na viech zminénych tirovnich.
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Zatimco strach vznika v pfipadé akutniho, bezprostfedniho ohroZeni organismu, které se objevi
nahle a jedince vystavuje piimému niziku zranéni & smrti. odpor je souéasti behaviorilniho
imunitniho systémm, jehoz hlavnim cilem je vyhnout se zdrojim nikazy (Davey., E'L'Ill} denr
je tedy emoéni odpovédi na stimuly, které by mohly byt potencidlnimi pfenadeéi patogeni a
zdrojem kontamunace (Curtis, 2011). Takové stimuly jsou vnimany jakﬂ nechutné, odporné.
vyvolavajici nevolnost. OhroZeni neni v fomto pfipadé okamzité, ale muize se projevit aZ po
deléi dobé&, pokud dojde kpfenosu nikazy & otravé. Navzdory nékterym spoleénym
vlastnostem miZeme vidét hlavni koncepéni rozdil mezi strachem a odporem v charakteru
pusobiciho nebezpeéi a dynamice ohroZeni organismu.

Stejné tak existuji 1 uréité rozdily ve fyziologickych korelitech strachu a odpomi Strach
vyvolava skrze aktivaci sympatické vétve rychlou kaskadu télesnych reakei, mezi které patii
zrychlend srdeéni ¢innost, frekvence dychani, vy$si krevni tlak, rozsifené zonucky, svalova
kontrakce a poceni, které vede ke zvySeni koZni vodivosti (Bamett, Lewis & Haviland-Jones,
2016). U odporu neni vzorec fyziologické reakce tak jednoznaény, existuji napi. studie
s protichiidnymi vysledky tykajicinn se zmény (zvvieni vs. smniZeni) koZni vodivosti &1
krevniho tlaku (Stark, Walter, Schienle & Vaitl, 2005). Vysvétleni miZzeme hledat v mnohem
vétsi vanabilité emoce odporu ve srovnani se strachem. Vznikla preadaptace této emocionalni
odpovédi, ktera byla piivodné zaméfena na stimuly pfedstavujici zdroje nakazy, se nasledné
rozéifila do celé fady dalgich funkénich ok, Postupné se tak okruh spoustééi emoce odporu
pienesl 1 na takové podnéty, jako je poruSovani moralnich norem. politicka piesvédceni,
sexudlni onientace, jedinci z odlidné socidlni skupiny atd. (Rozin, Haidt & McCauley, 2016).
Liii se pravdépodobné 1 neurdlni substrit zpracovavajici obé emoce. Rada studii vyuzivajicich
modemi zobrazovaci metody potvrzuge vysii aktivac: amygdaly pii proZivani strachu, zatimco
msula je hlavni strukturou pro zpracovani odporu (Schienle, 2009).

Stejné jako je tomu u jinych psychologickych vlastnosti, existyi samozieymé mdividualni
rozdily 1 v proZivani strachu a odporu. Piitom neni dileité pouze to, s jakou frekvenci lidé
reaguji p"ﬂ’shlénuu emoci na mizné stimuly (tzv. propensita), ale 1 do jaké miry subjektivné
vnimaji emoci strachu & odpor jako negativni prozitek (tzv. senzitivita; van Overveld, de
Jong. Peters & Schouten, 2011). Pravdépodobné nejuZivané)iim nastrojem pro méfeni
individudlnich rozdili v tendenci reagovat strachem & odporem jsou jedno- & wvice-
dimenzionalni psychologické dotazniky, ve kterych jedinec posuzuje fadu tvrzeni na Eiselné
Likertové gkale (Likert, 1932). Obecné roziifenym psychometnickym nastrojem pro méfeni
strachu z celé fady objektii & situaci je Fear Survey Schedule IT (Geer, 1965). Dale existuji
dotazniky zaméfené na specificky strach z konkrétnich zvifat, nejéastsi napi. hadi (Snake
Questionnaire, SNAQ: Klorman, Weerts, Hastings, Melamed & Lang, 1974) & pavoukn
(Spider Fear Questionnaire, SPQ: Klorman et al., 1974). V jedné nasi studii jsme standardné
prevedli SNAQ do éeského jazyka a vytvofili pro né) éeské normy. Z nagich dat sesbiranych
od vice nez 450 respondent’ napi. vyplyva. ze klinicky zvyieny strach z hadi na hranici fobie
vykazuji 2-3 % populace. Dile jsme potvrdili pfedchozi zjiténi, Ze Zeny maji v promén vyséi
strach z hadil neZ muz1, stejné tak ale 1 lidé s nebiologickym vzdélinim skéruji signifikantné
vyse nez biologoveé (Polik, Sedlackova, Nacar, Landova & Frynta, 2016). Je zajimavé, Ze
porovnatelné vysledky, co se tyée dosaZeného primémeého skore a celkového rozloZeni dat,
odpovidaji zivérim podobnych studii z USA. kde Zije neporovnatelné vice druhti hadii, véetné
téch smrtelné jedovatych. Zda se tedy, Ze specificky strach z hadi je nezavisly na prostfedi, ve
kterém élovék vyrista a neni tak piili3 ovlivnén zkuSenosti (viz také Doctor, Kahn & Adamec,
2010; Landova et al., 2018Db).
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V soufasnosti nejroziifenéjiim ndstrojem pro méfeni mdividudlnich tendenci reagowvat
odporem na mizné objekty & sitnace je dotaznik Disgust Scale — Revised (DS-R; Haidt,
McCauley & Rozin, 1994; modifikovan kolektivem autori Olatungi et al., 2007). Koncepéné
vychazi DS-R ztfi-faktorového modelu, ktery rozhisuje mezi zakladnim (praptvodnim)
odporem z moZnych vektorll nemoci, odporem z véci pfipominajicich animélni piivod Elovika
a strachem z kontaminace. I tento dotaznik, ktery se fasto vyuZiva pfi vyzkumech vztahu
¢loveka ke zvifatiim, jsme pevedli do éeského jazyka a standardizovali ho na eské populaci.
Stejné jako u strachu, 1 zde plati, Ze Zeny a lidé s jinym nez biologickym vzdélanim maji obecné
vétdi sklon k proZivani odporu, v dotazniku skoruyi sigmifikantné vyie nez muzi, respektive
biologové (Polik, Landova & Frynta, 2018).

Strach a odpor jsou tedy dvé nizné emoce s rozdilnou biclogickou funkci a rozhiitelné
fyziologicky (Comtesse & Stemmler, 2017) 1 na neuralni trovi (Schienle, 2009). Ktera zvifata
véak vyvolavaji strach a ktera odpor? A jsou tyto emoce vzajemné se vylucuyici? Hadi jsou ve
vEtiiné pfipadli povaZovani za zvifata vyvolavajici strach a pom&mé malo praci se zabyvalo
tim, zda mohou vzbuzovat 1 odpor. Pavouci jsou v tomto ohledu studovam mnohem vice. Co
se tyce vysledknl dotaznikl (subjektivnich vypovédi), respondenti vEtiinou uvadéyi, Ze v nich
pavouct vzbuzuji ve srovnatelné mife strach 1 odpor (Olatunyi et al.. 2009; Olatung1, Huyyding,
de Jong & Smits, 2011; Polik et al, subm: Thorpe & Salkovskis, 1998). Lorenz se svym
kolektivem (Lorenz. Libarkin & Ording, 2014) se navic do vétéi hloubky podivali, ktery typ
odporm pavouci vzbuzuyi, a (opét na zikladé dotaznikil) zjistili, Ze odpovida odporu z patogeni.
Otazkou je, do jaké miry jsou respondent: pii zodpovidani dotaznikii schopmi mezi sebou
rozliit odpor a strach a jestli spravné chapou jejich vyznam. Odpor lze nékdy chapat 1 jako
..strach z kontaminace™, a v piipadé dotazniki je proto lep3i pokladat spise nepfimé otazky,
které s danymi emocem souvisi, nez se na konkrétmi emoci ptat pfimo (Olatungi, 2006;
Sawchuk, Lohr, Westendorf, Meunier & Tolin, 2002). V takovém pfipadé se ukazuje, Ze
respondenti v pfipadé pavoukil opravdu pocituji jak . strach z pokousani™ (fyzické ujmy na
zdravi), tak _strach z kontaminace™ (Tolin, Lohr, Sawchuk & Lee, 1997). Navic jsou lidé
s vysokym strachem z pavoukl méné ochotni snist sufenku nebo oblibené jidlo, kterého se
pfedtim dotkl pavouk (de Jong & Muns, 2002; Woody, McLean & Klassen, 2005), coz svédéi
o tom, Ze minimalné z éasti se odpor na , strachu z pavoukn™ uréité podili.

Mira pocitovaného strachu a odporu tedy nékdy miiize korelovat (zejména u pavouk, Polak et
al., subm.), rozhodné to viak neni pravidlem a tyto dvé emoce mohou fungovat 1 zcela nezavisle
na sobé (Landova, MareSova, Simkova, Cikinova & Frynta, 2012). Zajimavé je také podivat
se, jak se k tdmto emocim vaZe  krasa” V mmnoha pracich, kde jsme dobrovolniky nechali
sefadit obrazky zvifat jednak podle __subjektivné vnimané krasy™ a jednak podle pocitovaného
odpomu, se mezi mm projevila velmm Uzka negativni korelace (Janovcova, 2015; Peléskova,
2016; Frynta, Peléskova, Radlova, Janovcova & Landova, subm ). TakZe se zda, Ze alespofiu
nékterych skupin zvifat by odpor a | vnimana krasa™ mohly byt dvé opacné ikaly jedné jediné
osy. V pfipadé srovnani strachu a | krasy™ je situace podobné jako u vztahu strachu s odporem
ponékud slozitéj3i. Pfestoze pozitivni korelace byla v nékterych pfipadech statisticky prukazna
(hadi; JTanowvecova, 2015), zdaleka to véak neni pravidlem. Spise se ukazje, Ze nékteré znaky se
mohou podilet na hodnoceni strachu 1, krasy™ zarovefi. Tak je tomu napfiklad u koralovek rodu
Lampropeltis, kde hraje roh kontrastni aposematické zbarveni (Landova et al., 2012). & u
nékterych saveu (Landova et al. 2018a), kde je dilezitym faktorem télesna velikost (Peléskova,
2016). PfestoZe zminéné znaky nebyly ani v jednom pfipadé jedinym faktorem uréujicim
hodnoceni, zvitata vzbuzuyici strach mohou byt zirovefi vinimana jako krasni.
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Obr. 1: Korilovka Lampropeltis triangulum colubrinae, jejiz aposematické zbarveni
vzbuzje strach a které je soucasné vnimano jako krasné (podle Landové et al, 2012;
standardizovana fotografie, autor ptvodni fotografie Olga Simkova, pubh]mvanu
s osobnim svolenim autorky).

KdyZ se negativni emoce vymknou kontrole: fobie

V piedchozi kapitole jsme s1 ukazali podstatu rozdilu mezi strachem a odporem, a takeé Ze tyto
emoce nemusi rozhodné byt pocitovany u konkrétnich stinmlt vyluéné Nyni si ukaZme, co se
stane, kdyz se tyto negativni emoce vymknou kontrole. Ackoliv se jedni o zcela pfirozené
reakce v adekviatnich situacich ohroZeni, mayi strach 1 odpor diky své dynamice potencial
ochromit fungovani jedince (LeBeau et al., 2010). Proto vznikla béhem evoluce orgamismi cela
fada regulacnich mechanismmi, které maji za vikol pomoci fady zp&movazebnych systémm
utlumit tyto negativni emoce v pfipadé, kdy potencidlni hrozba odezni nebo je vyhodnocena
jako bezpfedmétna (Landova et al., 2016). Na neuralni trovni se jednd o nejriznéjsi korové
oblasti, pfedeviim prefrontilni, okcipitilni a cinguldmi mozkovou kiru, které jsou fadou
inhibiénich drah propojeny s dalsimi oblastr mozku, véetné amygdaly a msuly (Ward, 2012).
Po kogmtivnim vyhodnoceni stimulu plsobiciho strach & odpor tak d:l’ky plsobeni téchto
regulacnich drah dochazi ke zmiméni fyziologického nabuzeni organistm a celkovému
zklidnéni. Zaroveii je zkudenost s danym podnétem uloZena do paméti, coZz napomaha rychlejsi
a adekvatnéii odpovédi, pokud se s nim jedinec znovu setka nékdy v budoucnu.

Cely tento zpémovazebny systém je natolik komplexni, Zze jeho rovnovaha je nachylna
knamfeni Vlivem dosud milo znamych psychopatologickych procesi, které jsou
pravdépodobné podminéné geneticky 1 situaéné, tak mohou kdykoliv béhem Zzivota jedince tyto
inhibiéni mechamismy selhat, coZ se ve svém disledku projevi desintegraci jeho dudevni
rovnovahy. Deregulovany, tedy velmi intenzivni a pfitom neadekvatni, iracionalni strach
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z uréité osoby, objektu, situace, pocitu é1 mySlenky, ktery neni sdilen vétiinou populace, a je
proto mimo jakékoliv proporce ke skuteénému nebezpeéi, se oznafuje jako fobie (Doctor et
al_, 2010). Pf1 setkdni s obdvanym podnétem pacienti s fobii asto popiswji paralyzuyici hrizu,
neschopnost jakéhokoliv pohybu, bolesti hlavy, nevolnost apod Kromé zahlewjiciho
psychického proZzitku, kterym je fobickd reakce typicka, je doprovazena 1 velmu silnou
fyziologickou odpovedi orgamismu, jako je zvySeny srdecni tep, vysoky krevni tlak, zrychlené
dychani, poceni, svalové napéti ¢1 tfes. Fobie ma tak zcela zisadni negativni dopad nejen na
dusevni pohodu postizenych lidi. ale vyznamné omezuje 1 jejich bézné, kazdodenni fungoviani.
Mezi strachem a fobii existuje nékolik zasadnich rozdilt, kterych si viiml a poprvé je ve své
hypotéze o biologické pied piipravenosti shrnuge Seligman (1971). Za prvé, strach je reakci na
redlné existujici nebezpeéi, a je tedy naprosto piirozeny, zatimco jedinec proZivajici fobu st
nedokaze svou reakci racionalné vysvétht. Afkoliv rozumi neadekvatnost: svého prozivini,
nemi nad nim Zidnou volni kontrolu. Fobie na nékteré objekty, piedeviim ty evoluiné
relevantni, jsou tak vysoce rezistentni, v podstaté neovlrvmtelné podmifiovanim a mohou byt
navozené velmi rychle, €asto béhem jedné expozice é1 dokonce bez jakékoliv negativni osobni
zkuSenosti (napf. v pfipadé hadi & pavouki). Za druhé, zatimeo strach aktrvuje organismus a
pﬂprmmje ho na rychlou reake, pamcky fobicky zachwvat Je pro orgamismus spie paralyzuyici.
Strach je také specificky vazany na konkrétni obyekt ¢1 situaci, zatimco fobie ma tendenci
generalizovat, a vztahuje se tak 1 na podobné podnéty. Od strachu se fobie navic i nejen
mtenzitou, ale 1 casovym pribghem a chronicitou. Kwili nedostateénym regulaénim
mechamsmiim prozivaji lidé s fobii akutni izkostnou odpovéd mnohem déle neZ v piipadé
piirozeného strachu, ktery vétdinou rychle odezni, a podobna reakce se miZe vyskytnout
v prub&hu celého jejich Zivota.

Existuje celi fada podnétd. které byly u pedk élovéka fixované jako nebezpeéné, a mohou
tak nastartovat fobickou reakci bez ohledu na svou soucasnou faktickou nebezpetnost. Téméf
nekoneénému seznanm fobickych stimuli viak dominuje jedina kategonie podnéti. a tou jsou
pravé zvitata. Zoofobie je vibec nejéastéjdi a nejurputnéii specifickou fobii s primémon
prevalenci v obecné populaci 3.3 - 5.7 % (LeBeau et al., 2010), coZ predstavuje zhruba
polovinu viech specifickych fobii. Panické hnize vyvuiaﬂe zvitaty pak dominuyi pfedeviim
dvé skupiny Zivofichi, hadi a pavouci. Pfedpokladia se, Ze patologicky strach z hadi
(Dﬁdmfnble} pnpada na celou polovinu viech zvifecich fobii s prevalenci 2 — 3 %, coz
odpovida 1 naéim zavéram (Polak et al.. 2016). Pravdépodobné jeste vyisi prevalenci ma
v bézné populaci arachnofobie, tedy extrémni strach z pavouldl, pficemZ v rozsifeni zoofobii
obecné existuji znaéné mezipohlavni rozdily (Fredrikson, Annas, Fischer & Wik, 1996).

Kromé hadii a pavouknl je nékolik dalsich typl zvifat, které v Elovéku vyvolavaji fobickou
reakci Castéj neZ jin€ — napf. mysi, tufi, netopyfi, Ziby, vosy, cervi nebo vii (Doctor et al.,
2010). Pro€ pravé tyto podnéty? Cim jsou specifické a éim se naopak 1181 podnéty, na které
élovék emocionilné reaguje?

Zvirata piredstavujici prioritizované stimuly

Nebezpeti bylo potieba umét velmi rychle detekovat, protoze 1 malé zpozdéni mohlo pro nase
predky predstavovat rozdil mezi Zivotem a smrti. Proto se vyvinul velmi komplexni neurilni
systém pro rozeznani stmull, které byly pro nae pfeziti dile#it#jii, a dodnes tyto tzv.
prioritizované stimuly™ pfitahuyi pfednostné nasi pozomost a dovedeme je detekovat ve
zlomcich sekundy (Ohman & Mineka, 2001; Compton, 2003). Jejich zpracovani probiha
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v mozku mnohem diive, neZ se nam informace o jejich pfitomnosti dostane do védomi (Ohman
& Soares, 1994; Williams, Mormms, McGlone, Abbott, & Mattingley, 2004), a zrovna tak na
zhodnocené nebezpedi dovedeme urychlené reflexné reagovat. Které stimuly ale patfi mezi ty
prioritizované? A podle kterjch znakll je rozezndvame? Mame vrozenou piedstavu
konkrétnich znakt, na které reagujeme rychleji, a/nebo pouze vrozeny mechanismus, ktery je
modifikovan uéenim?

Mnoho praci se shoduje na tom, Ze nebezpetna zvifata (tzv. , predatory animals™, Yorzinski,
Penkunas, Platt & Coss, 2014) pfedstaviyi prioritizované stimuly, a nejéastéji jsou v tomto
ohledu studovan pravé hadi. Hadi jsou rychleji detekovani mezi ostatnimi stimuly (LoBue &
DeLoache, 2011), fungwi jako silné distraktory pro jinak nepriontizované stimuly (Soares,
Esteves & Flykt, 2009) a EEG studie ukazuji, Ze jsou v mozku zpracovavam piednostné ve
srovnani s juymi stimuly, jako jsou pavouci nebo ptaca (Van Strien, Eijlers, Franken &
Huyding, 2014). Na druhou stramu, jiné studie ukazuyi, Ze rychleji reakce je na zvifeci stimuly
obecné. pokud jsou vyhledavany mezi nepohyblivym stimuly, jako jsou kvétiny a houby
(Lipp. Derakshan, Waters & Logies, 2004; ale viz LoBue, 2010a), popi. na zvifata, ktera jsou
povazovana za krasna (Tipples, Young, Quinlan, Broks & Ellis, 2002). Obecné se zda, Ze tento
efekt neni binamni, ale spiSe kontinualni, a jesth je jeden stimmlus upfednostiiovan pied jpnym
zaleZzi na kontextu (Van Stnien, Chnistiaans, Franken & Huyding, 2016; Van Strien, Franken &
Huyjding, 2014). Napf. hadi jsou rychleji zpracovavani neZ jini plazi. a ti rychleji neZ ptaci
(Van Stnien & Isbell, 2017). Novodobé nebezpeéné stimuly, jako jsou noZe a zbrané, bywvaji
také ¢asto detekovany pfednostné, a to na stejné tirovni, jako hadi, nékdy 1 rychleji (Blanchette,
2006; Fox et al_, 2007). Nejvyséiho efektu lze pak dosiahnout, pokud je had v utoéné pozici
i1 respondentovi (Landova et al., 2018b) & zbrafi namifend piimo na repondenta (Carlson,
Fee & Remnke 2009). Ztoho vyplyvd, Ze 1 naufené stimuly mohou byt pfedmétem
prioritizované detekce (LoBue, 2010b).

Jaké vlastnosti ale musi mit stimulus, abychom na né) pfednostné reagovali? Estetika se 12
dlouhou dobu zabyva fenoménem ostrych a oblych hran (Gomez-Puerto, Munar & Nadal,
2016). Predméty s oblymi hranam bywvaji éasto preferované (Silvia & Barona, 2009). Wolfe,
Yee & Friedman-Hill (1992) se domnivayi, Ze obly tvar je jednim ze zikladnich voditek pn
vizuilnim vyhledavani, nebot pfedméty s oblymmu hranamu jsou 1 rychlej detekoviny n
ostatnimm pfedméty s ostrymu tvary. Na druhou stranu, obrazy s ostrymm hranam jsou rychlqi
rozeznavané, pokud se prmtajl zamaskované pod nebo na hranici rozeznatelnosti (Guthrie &
Wiener, 19&5} Je mo#né, e je to kviili tomu, Ze ostré hrany evﬂlm_u nd}ezpm (Bar & Neta,
2006) a jsou celkové vnimany negativné (Uher, 1991), coZ se projevuje 1 na neuralni tirovmi
vyséi aktivaci amygdaly pfi sledovani ostrych predméti (Bar & Neta, 2007). Vratime-li se do
svéta zvifat, respondent: jsou schopni rychley: detekovat nejen hady, ktefi maji sanu o sobé
zaobleny tvar, ale také zatocené draty (LoBue & DeLoache, 2011). Je tedy otazkou, jesth je
rychlejii detekce téchto zvifat zplisobeni skuteéné tim, e jsou to zvifata nebezpeéni a
vyvolavajici strach, nebo jestli je to diky néjakémm obecnéjiimu prnncipu rychlé detekce
uréitych struktur, mezi néZ patii oblost hran. Souchet & Aubret (2016) se domnivaji, Ze
nebezpeéni a jedovati hadi naopak vyuZivaji toho, Ze ostré hrany jsou povaZované za
nebezpecné, a piizplisobili tomu sviyj tvar — napi. zmyowviti hadi maji tropihelnikovity tvar
hlavy, ostré viditelné Supmy a nékdy vyuZivaji 1 kontrastni __cik-cak™ vzorovani, jeZ je samo o
sobé také vnimano negattvné a v mnoha kulturich pouZivano v agrestvnim &1 defensrvnim
kontextu (Uher, 1991). Kontrastni textura Supin zmiji nebo koralovcl miiZe navic vyuZivat
toho, Ze jsou hidé schopni zpracovavat rychley vyraznési svételny kontrast (Nasanen, Qyanpai
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& Kojo, 2001). Textura hadich Supin je sama o sobé pro detekci velmi dile#itd. Lidsky mozek
reaguje rychleji na obrazky detailu hadi kiiZze nez na podobné zbarveny, ale jmak texturovany
detail ptaciho pefi (Van Stnien & Isbell, 2017). Schopnost rozeznat hada (nebezpeéi) jen
z useku textury hadi kiiZze byla pozorovana 1 u kockodami éervenozelenych (Isbell & Etting,
2017) a malpy kapucinské, které jsou na zdkladé vzoru schopné rozeznat, jedna-li se o hada
nebezpeiného, &1 neikodného (Meno, Coss & Perry, 2013). Barva naopak pfilis dileZita neni,
protoZe detekce hadi je velnm efektrvni 1 v éernobilém provedeni (LoBue & DeLoache, 2011;
u déti nicméné barva k rozeznani pomaha, viz Hayakawa, Kawai & Masataka, 2011).

Van Le et al. (2013) ve svém expenmentu promitali makakim éervenolicim obrazky hadi,
oblieji makaki, rukou a jednoduchych geometrickych tvami Ukdézalo se, Ze neurony
v medialnim a dorsolateralnim pulvinaru selektivné aktiviyi pii zobrazovani hadich stimuli,
coZ autofi povazuji za neurobiologicky dikaz toho, Ze v minulosti existovala selekce na
rychlon detekci hadii. Pokud byl v minulosti selekéni tlak ze stran}rhadﬁta]{vjrrazujr 7e
zformoval lidské smysly a schopnost detekovat nebezpeéi (Isbell, 2006), je mozné, ze rychlejsi
detekce nékterych obecnych vlastnosti, jako je napi. oblost tvam, vznikla pravé na zakladé nasi
dlouhodobé koevoluce s témito nebezpednymu zvifaty.

Désivé a odporné znaky

I pokud je zvife vyobrazené jen na obrizku a nepfedstavuje tedy reilnou hrozbu, dovedou
respondent: urcit, ktery druh v nich vyvolava vétsi &1 mensi emoci strachu (hodnoceni podle
strachu bylo shodné jak u Zivych zvifat, tak u jejich fotografii; Landova et. al | 2012) a/nebo
odpom{Paiaketal subm ). Pak se miiZeme ptat, které konkrétni znaky mohou za to, Ze lidé
danou emoci pocitwi. Matthews, Naran & Kirkby (2015) manipulovali obrazky pavoula tak,
aby vytveiili  superstimuly” — pavouky. ze kterych pujde vétii strach neZ =z realisticky
zobrazenych druln. Nasledné nechali viechny pavouky (vEetné nemampulovanych) zhodnotit
podle miry strachu, ktery v élovéku wvzbuzuji Nakonec wybrali dvojice, u kterych
manipulovana verze vysla jako ta désivé)ii, a s danynu dvojicerm dale pracovali. Podle miry
vyvolaného strachu bylo pofadi manipulovanych stimuli nasleduyici (sestupné): 1) deset extra
pavoukn, 2) klepitka s kapkou krve, 3) dvé extra hlavy, 4) jeden extra pavouk, 5) 3est extra
nohou a 6) ti1 extra pavouci. Praktiété)si metodou je nechat zhodnotit skuteéné druhy zvifat a
nasledné pomoci analyzy zjstit, které znaky lidem piydou jako ty nejdésivési nebo
nejodporn&éi. Tuto metodu jsme vyuzili vmnoha pracich zabyvajicich se emocemm
vyvolanymi zvifaty, a to zeyména u hadil (Landova et. al., 2012; Landova et. al., 2018b), ale 1
u jinych skupin zvitat, jako jsou obojzivelnici (Peléskova 2016; Frynta et al, subm.). ptaci
(Liskova & Frynta, 2013) nebo savel (Landova et. al | 2018a). V praci Landova et al. (2012)
jsme zjstili, Ze na hodnoceni strachm z koralovek maji vhiv pfedeviim welikost hada a
pritomnost ¢emé barvy: velci ¢erni hadi vysl jako nejdésivéjdi. Koralovky jsou syté
pestrobarevni a kontrastni hadh snaZici se napodobit smrtelné jedovaté aposematicke koralovee,
a analyza toho, jak moc désivé tyto vzory na Elovéka plsobi, je proto extrémné zajimava.
Mimezi koralovek lze povazovat za zdafilou, nebot se ukazalo, ze clovék ve skutefnosti
nedovede tyto dvé skupmy hadli od sebe rozlisit a strach v ném obé skupiny vyvolavaji ve
stejné mife (Landova et al, 2016). Podobné jako u krisy, 1 zde hraji roli hlavné znaky, jako
jsou Cerna a Cervena barva a celkova sloZitost vzoru (PriSova, 2013). V piipadé, ze Lidé
nehodnoti obrazky hadu, ale jen redukované tvary — tyéinky nebo kolecka se vzorovanim, ktere
odpovida skuteénym hadiim, znaky povaZované za désivé se neméni, jen k nim piibyvaji 1
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Zlutooranzova barva. sytost barev a celkova svételnost. U jiného souboru hadi z oblasti
Evropy, severni Afriky a Stiedniho vychodu vonimani strachu nejvice ovliviiuje ifka hlavy, ofi
a ocasu a bild barva. Jako nejnebezpetnédi jsou vnimam hadi se zmyjovitym tvarem téla
(trojuhelnikovita hlava, odliseny krk a zavalitési télo), naopak delsi télo a mizova barva jsou
znaky, které ¢lovék nepovazuje za nebezpeéné (Landova et al., 2018b).

Hadi a pavouct jsou nejéastéjéim pfedmétem zoofobii, meméné 1 j1na zvifata mohou v Elovéku
vzbuzovat negativni emoce. Hodné &asty je napfiklad odpor z obojZivelnikn jako jsou Ziby,
zeyména ropuchy (Doctor et al.. 2010; Ipser, Singh & Stemn, 2013). Pii detailn&Sim
pmzkuumam obojzivelnikl ze ‘r.rsech celedi nebo podéeledi z celé taxonomické skaly této
skupiny mmizeme vidét, Ze jako nejodpornéjEi se rﬁpondenmm jevi skupma Eervori
(Pelégkova, 2016). Zaby jako takové jsou hodnoceny jako nejméné odporné, nicméné v ramei
celé skupiny Zab se najdou 1 odporné druhy, jako jsou Nasikabatrachus sahyadrensis,
pampuchakﬁiovi{ﬁafaden bennettii) a drapatkn vodni (Xenopus laevis). Celkovy bélesnjftvm'
1e tedy nejvyznamnéjsim faktorem, ktery piispiva k pocitovanému odporu, éasteéné piispiva
ale také Eernd barva s bilym odleskem, ktera éini zvife , slizkym™. Dile respondentiim pfijdou
odpomi hnédi obojzivelnici a celkové zvitata s nizkou sytosti barev. Nasledné jsme se podivali,
které znaky jsou povazované za odpomé v ramci jednoho télesného planu, a podrobnéji jsme
zanalyzovali skupmu Ziby. I vrame této tvarové relattvné uniformni skupmny vySel tvar
jakozto nejdulezitéjii faktor, zeyména délka koncetin, téla a velikost ofi: odpomé se zdaji byt
Zaby s kratkymi konéetinami, zavalitym télem a malyma ofima. Velmi negativné také plisobi
pfitomnost bradavic a mimé pfispivaji také riZova a Seda barva. Zelena barva naopak lidem
piyyde krisna, a tedy nikoliv odpoma (Peléskova, 2016; Frynta et al_, subm.).

Obr. 2: Nasikabatrachus
sahyadrensis, druh vnima-
ny jako nejvice odpomy
vrimci Zab a jako druhy
nejodpoméd v ramci
viech obojZivelnikn (podle
Peléskové, 2016; standar-
dizovana fotografie; autor
originilni fotografie Kar-
thick Bala., publikovino
pod licenci CC BY-SA 3.0
umoziigici vyuziti v této
pract).

Savci a ptaci jsou obecné oblibené skupiny (Seddon, Soorae & Launay, 2005), pesto 1 v nich
lze nalézt druhy, ¢1 dokonce celé skupiny druhi, které mohou élovéku piipadat odpomé a
nebezpeéné (Peléﬁ:kovi, 2016). Ze savcl jsou hodnocené jako nejodpornéji éeledi rypodoviti
(Bathyergidae, zejména rypos lysy), vakokrtowviti (Notoryctidae) a krtkoviti (Talpidae), indj"
skupiny zahmujici podzemni zavalité druhy s redukovanyma ofima. Nejobavanéj$imi savci,
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ktefi naopak v respondentech vyvolavaji strach, jsou nosoroZec, hroch a mroz, pfifemz tuto
volbu lze vysvétlit télesnou velikosti hodnocenych zvitat.

V pfipadé ptaki se druhy povaZované za odpomé a nebezpeéné Easteéné piekryvaji V obou
piipadech Ize volbu vysvétlit hlavné télesnou velikosti. Vliv ma také relativni velikost zobaku
a tmavé barvy s nizkou sytosti. Mezi nejodpomnéji druhy ptaki patfi kondor mensi {Cafﬁm‘fes
burrovianus), perlicka cema (dgelastes niger) a kasuar pfilbovy (Casuarius casuarius), o
nejobavané)$i pitros dvouprsty (Struthio cameius), Elunozobec afnicky (Balaeniceps rex) a j1z
zmmmmn_vkondurmensx Casto jsou to tedy druhy s malou hlavou ve srovnani s télem, které
maji zaroveni lysé casti nebo kozovité vybézky (Peléskova, 2016).

Obr. 3: Hroéi (Eeled Hippopotamidae) byli hodnoceni jako druzi nejobavanéjii savei
v diplomové prict Peléskové (2016; standardizovani fotografie; autor puvodni
fotografie Ross Robinson, publikovano pod licenci CCO umoZzinyici vyuziti v této

praci).

Zavér

Zvitata v élovéku vyvolivaji nejen pozitivni, ale také negativni emoce viyznamné z hlediska
pfeziti, pfedeviim strach a odpor. Béhem dlouhé evoluéni historie, ve které pro nas zvifata
pfedstavovala smrtelné nebezpetné predatory, konkurenty 1 cenné zdroje, jsme se nanéili na né
piednostné reagovat a nase smysly 1 neurdlni procesy se diky mm zformovaly do dneéni
podoby. A pfesto Ze se na§ piistup ke zvifatim v dneini modemi dobé 113, stile pro nis
pfedstaviyi podstatné stimmly a vyznamnou souéast naeho kaZzdodenniho Zivota, a je velmu
dillezité chapat nas pohled na né 1 emoce, které v nis zvifata vyvolavaji.

Tento €lanek shrnuje vysledky nadich dosavadnich praci, které se zabyvaly konkrétninm
morfologickymi a barevnymi vlastnostmi zvifat a jejich plisobenim na vnimani zvifat élovékem
z hlediska vzbuzovaného strachu a odporu. Podobné jako v piipadé krisy se ukazuje, Ze také
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na hodnoceni zvifat z hlediska negativnich emoci ma vliv pfedeviim celkovy tvar téla a obecné
barevné atnbuty jako sytost & jas. Konkrétni barvy mayi spise vedlejéi roh a jejich pisobeni se
u niznych skupin lii Jak j1% bylo detailnéji rozebrano v élanku Radlova et al. (2018), znalosti
toho, které vlastnosti zvifat plisobi na ¢lovéka pozitivné a které negativné, mohou byt vyuzity
také v dalSich oblastech, jako je uméni & reklama a v neposledni fadé také ochrana pfirody,
nebot’ se ukazuje, ze . oiklivym" zvifatim vénujeme pozomost mnohem mén# ochotné.
Studmm negativnich emoci vyvolanych zvifaty mliZze mit zasadni opodstatnéni také v oblasti
psychologie. Pochopime-li, které konkrétni emoce se ufastni fobii z danych zvifat, a kam az
£lovek dokaZe zobecnit vlastnost, které povaZuje za nebezpeéné &1 odpomé, miZzeme vyvinout
nebo zefektrvnit stivajici terapie na miru jednotlivym fobickym pacientiim. Zarovefi miizeme
lépe pochopit, proé néktera zvifata vyvolavaji fobu snaze nez jina. a to piesto, Ze nejsou
skuteéné nebezpeéna, napf. Svabi.

Podékovani
Tato prace je vysledkem badatelské Cinnosti podporované projektem LO1611 za finanéni
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Abstract

Human relationship to snakes is specific and so is our reaction to them compared with other
animals, even other reptiles. We decided to test this hypothesis using eyetracking while
showing 24 images of reptiles (12 snakes and 12 non-snakes) to 61 respondents. The images
were selected from a wider set as those eliciting the strongest emotional response, either fear,
disgust, or joy (in a form of aesthetic preference), with reptiles eliciting no emotional response
(neutral) serving as controls. The respondents were categorized according to their self-
reported fear of snakes (Snake Questionnaire) and disgust propensity (Disgust Scale-Revised)
into high-fear and high-disgust groups. We found that although the time spent by watching
snakes and non-snakes was the same, the subjects’ eyes were more fixed on snakes. This
effect remained significant even after we controlled for presence or absence of visible legs.
The emotion elicited by the stimulus also proved to be an important factor in eye movement
patterns. While with fear-eliciting stimuli most of the attention was directed toward the
animal’s head, people focused on both the head and tail when watching disgust-eliciting
stimuli. We explain this pattern by the worm-like body shape of disgust-eliciting reptiles (blind
fossorial snakes, worm lizards) without an easily recognizable head. These results suggest that
the head is the key part of the animal body for our attention that might play an important role
in determining what emotion the animal will elicit. The inter-individual differences in disgust
propensity were significant only for the total dwell time on the animal, where high-disgust
respondents tended to avoid their gaze. Differences in fear of snakes caused differences in
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the fixation count, but not the dwell time. High-fear participants had less fixations, but the
same dwell time, meaning they watched the stimuli more intently. We also observed less
fixations for the same dwell time in fear-eliciting stimuli, which suggests that fear in general

focuses our attention, but does not lead to gaze avoidance in spontaneous eye movement.

Introduction

Animals can attract our attention more than inanimate objects (New et al., 2007; Yang et al.,
2012). This phenomenon can be explained from the evolutionary perspective. Threat
detection of fear-relevant stimuli is associated with activation of the fear module (proposed
by Seligman, 1971 and tested by Ohman et al., 2001; 2003). Humans and other hominids have
evolved specific attention criteria, which enabled them to distinguish animals from other
objects and to react preferentially to animal stimuli (Ohman, 2007). Specific predator
recognition bears an evolutionary advantage, as it allows a fast behavioural response. These
traits may be fixed genetically in some animals including primates (Smith, 1975; Weiss et al.,
2015) and may also be enhanced by learning (Mineka et al., 1980; Cook et al., 1985; Cook et
al., 1989). Reptiles, especially snakes, represented constant threat during primate evolution
(Isbell, 2006; Landova et al., 2018). Attentional bias to snakes associated with emotional
activation and control involves specific circuits in the brain of humans and other primates most
likely due to a long co-evolutionary history of snakes and human ancestors (Isbel, 2006;
Ohman et al., 2012; Van Le et al., 2013), which helps process better these specific stimuli and
results in a quick and appropriate solution of the approach/avoidance task in front of snakes.
Reptiles, and especially snakes, represent emotionally salient stimuli that evoke fear and
disgust in humans (Janovcova et al., 2019; Radlova et al., 2019). Both fear and disgust are
considered to be basic emotions, with a universal distinctive facial expression and
physiological response in humans and non-human primates (Ekman, 1992). From a biological
perspective, the two emotions are similar as their purpose is to induce an adaptive reaction
to life-threatening stimuli, increasing the chances of survival (Radlova et al., 2020). However,
fear allows quick decision-making in danger of a predation attempt, while disgust may help
avoid disease-transmitting agents (e.g., some parasites or poisonous food; Curtis, 2011).
Moreover, some species of reptiles are preferred on the basis of aesthetic criteria and are
considered beautiful (Frynta et al., 2009, Frynta et al., 2011, Janovcov4, 2015; MareSova et al.,

2009; Frynta et al., 2010; Landova et al., 2012; Landov3 et al., 2018). Beauty and positive affect
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may attract attention to animals in general (i.e. including the ones that are neither fear- nor
disgust-relevant) in attentional visual detection tasks (Tipples et al., 2002; Lipp et al., 2004).
Taxonomically, Reptilia comprises two major clades: Testudines (tortoises and turtles) and
Diapsida (various lizards, tuataras, snakes, crocodiles, and also birds). Diapsida further splits
into Lepidosauria (comprising Squamata and Rhynchocephalia) and Archosauria (comprising
Crocodylia and Aves). The precise position of Testudines within Diapsida is uncertain (Rieppel,
1996). They may be a sister group of either lepidosaurs (Lyson et al., 2011) or archosaurs
(Chiari et al., 2012). In human perception, reptiles form a separate, clearly defined cognitive
and ethnozoological category. For the purpose of this study, we follow Janovcova et al. (2019)
and use reptiles in the traditional sense, therefore excluding birds, which present a separate
category in research of human relationship to animals (Berlin, 2014). More precisely, we will
further use the term “reptiles” as a paraphyletic group of Reptilia excluding birds and extinct
species. However, humans do not perceive reptiles as a homologous group either and the
most distinctive and separate category are snakes (Janovcova et al., 2019).

Janovcova et al. 2019 showed that the most feared non-snake reptiles were those with legs
(lizards, turtles, and crocodiles); on the other hand, legless animals tended to be perceived as
more disgusting. Moreover, there was a negative correlation between perceived beauty and
disgust. Reptile species perceived as the least beautiful were the same as those rated as the
most disgusting. The correlation between fear and disgust was negative in all reptiles, the
most fear-eliciting species at the same time evoked only little disgust. Interestingly, positive
correlation between fear and beauty of snakes was revealed, i.e. the most feared species also
tend to be perceived as beautiful. This tight correlation between fear and beauty was found
only in snakes (Landova et al., 2018), but not the non-snake reptiles (Janovcova et al., 2019).
However, there are many animals with a similar body shape (e.g., legless lizards) who pose no
real threat to humans, and there are also many snake species that do not resemble the general
representation of snake, e.g., fossorial snakes resembling worms (Radlova et al., 2019). The
guestion remains how specific snakes really are within the scope of other reptiles and whether
a certain feature for identifying an animal as a snake can be determined.

Snakes (sensu Ophidia) have been dangerous for human ancestors (Isbell, 2006; Isbell, 2009)
and still represent a serious risk for humans (review in Valenta, 2008; Chippaux, 1998). Every
year, 4.5-5.4 million people are bitten by snakes worldwide and the estimated death toll

ranges from 81,000 to 138,000 (World Health Organization, 2019). Another 400,000 victims
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suffer major disabilities such as amputations (World Health Organization, 2019). Therefore,
snakebites have been recently claimed the world’s biggest and grossly underestimated hidden
health crisis (Fry, 2018). This lays foundation for a specific human relationship to snakes.

The specificity of snake stimuli is a well-studied fact, with numerous research papers about
the human response to snakes (McNally, 1987; Ohman et al., 2001; DelLoache et al., 2009;
Ohman et al., 2014; Grassini et al., 2016; Penkunas et al., 2013). There is an extensive line of
evidence showing how the specific fear response increases chances of early visual detection
and appropriate avoidance. First, snakes are detected faster than neutral stimuli in visual
search tasks (Lobue et al., 2011; Fox et al., 2007). The snakes capture our visuo-spatial
attention and are detected faster than other neutral stimuli like flowers or mushrooms, but
not faster than other (ontogenetic) threats such as guns (Lobue et al., 2011; Fox et al., 2007).
This privileged attentional processing of snake stimuli works, especially compared with
spiders, in peripheral vision or when the stimuli are presented for a very short time (less than
300ms) or appear unexpectedly (reviewed in Ohman 2009; Ohman et al., 2012; Soares et al.,
2014). Second, both videos and pictures of snakes elicit a measurable psychophysiological
response in humans (Ohman et al., 1994; Dimberg et al., 1998; Flykt et al., 2006; Courtney et
al., 2009; Dawson et al., 2010; Flykt et al., 2017); e.g., Schaefer et al. (2014) found that videos
of snakes, especially those in an attacking posture, elicit a higher skin conductance fear
response than fish. Deweese et al. (2014) found intense hypervigilance to snake pictures when
compared to other unpleasant stimuli as demonstrated using electrophysiological
measurements of steady-state visual evoked potentials (ssVEPs). In their study, compared
with other unpleasant stimuli, snake distractors elicited a sustained attenuation of task-
evoked ssVEPs amplitude, showing a higher involvement of early visual cortex when snakes
were presented. Van Strien et al. (2014) recorded event related potentials and they found that
snake pictures captured more early attention than spiders or birds (there was larger amplitude
of early posterior negativity, EPN). Moreover, in another experiment, these authors showed
that EPN was significantly larger for snake pictures than for crocodiles and turtles (Van Strien
et al., 2014). Third, startle reactions to snakes described by many herpetologists may present
an evolutionary advantage for avoiding snakebites (Penkunas et al., 2013) and appear in other
primates as well (Ramakrishnan et al., 2005; Zamma, 2011).

Visual attention is frequently tested using various experimental settings, either using an

eyetracking device (e.g., LoBue et al., 2014; Haberkamp et al., 2018) or measuring the reaction
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time, which is usually done by pressing a button (Waters et al., 2008) or touching a
touchscreen (Zsido et al., 2019) as quickly as possible whenever the correct stimulus is
detected (LoBue et al., 2014). Another frequently used method is the flicker task, during which
the respondents detect a minor change that occurs within two consecutively presented
images, interspaced with an empty-screen stimulus (McGlynn et al., 2008; see also Mayer et
al., 2006). However, visual attention is affected by many stimulus traits that are usually not
the focus of the experiment, e.g., color (Frey et al., 2008; Frey et al., 2011), shape (Turatto et
al., 2000), complexity (Pileliené et al., 2016), or pattern and luminance contrast (Einhduser et
al.,, 2003). Whenever there are more than one stimulus presented at once, other factors
influencing visual attention need to be considered, including (but not limited to) eccentricity
(Bindemann, 2010), lateralization (Hairol et al.,, 2010; Kovic et al., 2009), or visual
similarity/dissimilarity (Arun, 2012) with other presented objects. Even the given task or
context within which the stimuli are presented may influence the overt attention. For
example, Flowe et al. (2013) found that guns did not attract more attention than other
unexpected objects and argue that the reason why guns were found as preferentially attended
in other studies may be simply because they were unexpected within the given context. Thus,
it is very important to heed a large number of factors that may influence the results when
designing an experiment measuring visual attention.

In our eye-tracking experiment, we chose to measure a simple spontaneous visual reaction to
individually presented reptile (snake/non-snake) stimuli. This simple method is exempt from
a majority of the pitfalls mentioned above, excluding the low-level visual features, which were
controlled for in our study, and provides relatively consistent results regardless of the given
task (Kovic et al., 2009); but simultaneously allows for a comparison of the total looking time
(dwell time) and number of fixations to the animals of defined categories (fear-, disgust-, joy-
evoking snakes/non-snakes). The dwell time has been already found to be correlated with
preference (Glaholt et al., 2009) and, in our study, it can reveal whether the respondents
dodge their gaze away from the unpreferred, feared, or disgusting animals. Moreover, this
method allows for the measurement of overt attention allocated to specific body parts of the
depicted animals (e.g., are the respondents focusing their gaze more to the head or tail of the
animal?).

Aims
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This study aims to analyze differences in eye movement patterns from two points of view,
resulting in three main goals. We hypothesize that snakes represent a separate category and
are perceived differently from other reptiles, therefore our first aim is to test whether eye
movement patterns differ between snakes and non-snake reptiles. The second goal focuses
on characteristics of the emotionally salient stimuli and its aim is to determine whether there
are differences in eye movement patterns in response to snakes or other reptiles eliciting
different emotions. The third goal is focused on variability among respondents and whether
there are differences in reactions between respondents with different levels of snake fear and

general disgust propensity (as measured by standardized scales).

Material and methods

Respondents

Each respondent completed the Snake Questionnaire (SNAQ: Klorman et al., 1974; Czech
translation: Polak et al., 2016) and Disgust Scale-Revised (DS-R: Haidt et al., 1994; modified
by Olatuniji et al., 2007; Czech translation: Poldk et al., 2019). Consistently with our previous
studies (Poldk et al., 2016; Polak et al., 2019), those who scored at the 75th percentile (score
8) or higher on the SNAQ were classified as “high-fear” respondents (n = 25). Similarly, those
scoring at the 75th percentile (score 52) or above on the DS- R were classified as “high-disgust”
respondents (n = 23). The rest of the participants were classified as “low-fear” (n = 36) and/or
“low-disgust” (n = 38) respondents, respectively. 14 respondents qualified as both high-fear
and high-disgust. By choosing the upper quartile, we could balance between an individual fear
level significant enough to discover its potential effect and a statistically sufficient number of
subjects within the high- fear category. Mean age was 27.36, age range was 18 - 63 years.
Stimuli

We used the same stimuli in both experiments — 24 standardized photographs of reptiles (for
a list, see Table 1). We chose three snakes and three non-snake reptiles from the following
four categories: reptiles eliciting 1) fear, 2) disgust, 3) neutral emotions, and 4) reptiles
perceived as beautiful. The stimuli were chosen from the sets used in Janovcova et al. (2019).
These are two sets, each consisting of 127 standardized pictures corresponding to 127
currently recognized clades (families/subfamilies) of reptiles. The depicted species were
randomly selected from extant species belonging to each particular clade. We asked 70

respondents to pick five stimuli they would be afraid of, then five stimuli they find disgusting,
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and finally five stimuli they find beautiful. Fear- and disgust-eliciting stimuli for this experiment
were chosen as follows: from the top 10 % of stimuli most often picked as eliciting the
respective emotion, we chose three snakes and three non-snakes. We chose species that the
respondents had not reported as strongly eliciting the other emotion (had not been picked
more than five times according to fear for disgust-eliciting stimuli, or disgust for fear-eliciting).
Especially in snakes, beauty can be associated with fear (Janovcova et al., 2019), therefore to
best represent aesthetically preferred animals, we selected those stimuli that did not elicit
fear and were only perceived as beautiful. Beautiful stimuli were those that had not been
among 10 % of the most often picked as fear- and disgust-eliciting. From these, we chose 10
% of the most often picked as beautiful and selected three snakes and three non-snakes for
this experiment. Neutral stimuli were those that had never been picked for either of the three
emotions. In all cases, we aimed to choose those species that also represented well the
taxonomical variability within the category specified by the above mentioned criteria. In
another study, Janovcova et al. (2019) provided rating of each stimulus on a Likert scale

according to beauty, disgust, and fear (see Table 1).
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Table 1: The overview of the stimuli. The Likert scores are from Janovcova et al. (2019).

Species Snake/non-snake Legs Category  Fear Disgust Beauty
Uracentron azureum Non-snake Yes Beauty 1.92 1.63 6.21
Chelonia mydas Non-snake Yes Beauty 1.32 1.15 6.44
Anolis punctatus Non-snake yes Beauty 1.76 1.7 6.03
Epicrates crassus Snake No Beauty 4.67 3.45 4,78
Psammophylax rhombeatus Snake No Beauty 4.09 3.43 4.6
Blythia reticulata Snake No Beauty 4.65 3.68 4.43
Anelytropsis papillosus Non-snake No Disgust 3.93 5.16 2.05
Bipes biporus Non-snake No Disgust 3.53 5.43 1.98
Rhineura floridana Non-snake No Disgust 3.73 5.44 1.78
Xenotyphlops mocquardi Snake No Disgust 3.51 5.17 2.21
Austrotyphlops pinguis Snake No Disgust 3.91 4.79 2.47
Helminthophis frontalis Snake No Disgust 4.25 4.77 2.71
Macrochelys temminckii Non-snake Yes Fear 3.36 3.3 421
Varanus komodoensis Non-snake Yes Fear 3.77 2.13 5.16
Crocodylus moreletii Non-snake Yes Fear 5.1 2.28 5.16
Protobothrops jerdonii Snake No Fear 5.48 3.52 5.74
Azemiops feae Snake No Fear 4.95 3.51 5.34
Pseudocerastes persicus Snake No Fear 5.54 3.65 4.38
Anniella geronimensis Non-snake No Neutral 3.9 4.28 3.15
Tetradactylus ellenbergeri Non-snake No Neutral 3.91 3.69 3.83
Pletholax gracilis Non-snake No Neutral 4.28 3.83 3.96
Prosymna stuhlmannii Snake No Neutral 4.2 3.98 3.17
Macrocalamus lateralis Snake No Neutral 4.35 3.93 3.14
Buhoma vauerocegae Snake No Neutral 4.66 3.8 3.48

Eyetracking experiment

The stimuli (see above) were in 300 DPI resolution, presented on a 19-inch monitor (Full HD
resolution, refresh rate 60 Hz) which was situated 70 cm from the respondent. The location of
respondent’s head was fixed using a chinrest. The stimuli were presented to each respondent
one by one in random order. Eye movements were recorded with the Eyelink1000 eye-
tracking device, the experimental setup was designed using the Experiment Builder (SR-
Research). At the beginning of each presentation, the respondent answered four questions:
age, gender, whether he/she was right- or left-handed and his/her country of origin. The
device was calibrated using the manufacturer’s procedure when the respondent is asked to
look at 9 points, successively appearing on the screen randomly at nine different locations
(centre of the screen, corners, centres of the edges). The calibration was validated using the

same method of displaying the points and comparing the predicted eye position with the
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tracking data. The maximal allowed error was 1° of the visual angle and average allowed error
was 0.5°. If the error during validation was higher than allowed, the device was adjusted and
calibration and validation were repeated. Once the validation was completed, the stimuli were
presented for 5 seconds (trial). A drift check was performed before each stimulus. The data
were extracted using the DataViewer (SR-Research). We extracted the total number of
fixations during the trial (fixation count), the total time the respondent was watching the area
of the stimulus (dwell time). We also recorded the fixation count and dwell time for five
interest areas (IAs) — head, tail, front legs (or the first third of the body), hind legs (or the last
third of the body) and the centre of the body. All these |As were circular, had the same area,

and did not overlap in any of the stimuli.

Figure 1. The interest areas (lAs) on a snake (Psammophylax rhombeautus). The |As are
delineated by orange circles, fixations of a participant are marked as blue circles (their
diameter is proportional to the duration of fixation). In snakes, the IA labelled as “front legs”
was situated approximately in one third of the body length, the IA labelled as “hind legs” was

situated in two thirds of the body length.
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Statistical analysis

We employed a generalized estimating equations model for Poissson distribution (geeglm
command in R, package geepack) for the total fixation count with order of the stimulus in the
presentation (trial order), the presence or absence of visible legs, whether the reptile was a
snake or not, whether the respondent was high- or low-fear and high- or low-disgust, and the
type of stimulus (neutral, fear evoking, disgust evoking, beautiful) as fixed factors and
participant’s ID as a random factor. We also used the same fixed and random factors for a
geeglm model explaining the fixation count for the individual 1As (head, front legs, hind legs,
middle of the body, tail) and for a generalized least square (GLS) model (as implemented in
the package nlme in R, command gls) for the total dwell time on the stimulus and the
proportion of fixation count concentrated on the head IA, computed as the number of
fixations on the head divided by the total number of fixations for the whole trial, arcsin
transformed. The non-significant fixed factors were removed from the full GLS models and the
reduced and full models were compared with ANOVA to ensure that the reduced model

explains the same variability as the full one.

Results

Eyetracking experiment

The gls model for the trial dwell time contained two variables — order of the stimulus in the
presentation (trial order) (F = 20.288, p < 0.001) and disgust propensity of the respondent (F
=4.625, p = 0.032). The stimuli presented later (t-value = - 4.516, p < 0.001) and high-disgust
respondents (t-value = 2.151, p = 0.032) had shorter dwell time.

The geeglm model for the overall fixation count yielded three significant variables — the
reptilian type (snake/non-snake, df = 1, X?> = 19.36, p < 0.0001), respondent’s fear (high/low
fear, df = 1, X2 = 6.98, p = 0.0082), and the stimulus type (neutral/fear evoking/disgust
evoking/ beautiful, df = 3, X2 = 31.24, p < 0.0001). The participants had more fixations when
looking at non-snake stimuli (estimate = 0.032, p < 0.0001) and low-fear respondents had
more fixations than the high-fear ones (0.0082). Compared to the neutral stimuli, beautiful
stimuli did not differ significantly in the number of fixations (p = 0.57), but disgust-evoking
stimuli had significantly more fixations (p = 0.03) and fear-evoking stimuli had significantly less

fixations (p = 0.0015).
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In the models for individual IAs, the stimulus type and presence/absence of legs was significant
for all the IAS, while the respondent’s fear level and disgust propensity were not significant
for any of the IAs. The reptilian type (snake/non snake) was significant for all IAs except the
“hind legs” IA. The trial order was significant only for the middle of the body and the “hind
legs” IA.

The model analysing proportion of fixations concentrated on the head area yielded similar
results. In concordance with previous analyses, it showed a significant effect of
presence/absence of legs (F = 23.032; p < 0.001), reptilian type (F = 35.722; p < 0.001), and
the stimulus type (F = 8.541; p < 0.001). We did not find a significant effect of either fear or
disgust of the respondent (p > 0.05).

Legless animals had a larger proportion of fixations on the head area (t-value = 2.883; p =
0.004). Non-snakes had less fixations on the head than snakes (t-value =-3.388; p = 0.001). All
emotionally salient stimuli had more fixations on the head area than neutral animals (disgust
eliciting: t-value = 2.597; p = 0.01; beautiful: t-value = 3.047; p = 0.002; fear eliciting: t-value =
4.996; p < 0.001).

Table 2: Geeglm models for individual interest areas. Trial = trial order; Legs =
presence/absence of legs; Type = snake/non-snake; HF/LF = high/low fear respondents; HD/LD

= high/low disgust respondents; Stimulus = beautiful/fear-eliciting/disgust-eliciting / neutral.

Head Tail Front legs Hind legs Middle
Trial X?=0.27 X2=1.3 X2=1.4 X?=8.3 X’=6

p = 0.605 p=0.25 p=0.236 p =0.004 p=0.018
Legs X?=18.10 X%=102.7 X2=11.1 X2 =166.0 X? =352

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
Type X? = 18.45 X?=98.4 X%=80.8 X2=3.6 X2=43

p <0.001 p <0.001 p <0.001 p =0.058 p <0.001
HF / LF X?=4.41 X2=2.2 X2=0.3 X2=2.7 X2=2

p =0.036 p=0.14 p =0.596 p =0.097 p=0.121
HD /LD X?=1.06 X2=0 X2=0 X2=0.2 X2=0

p =0.304 p=0.98 p =0.901 p =0.642 p =0.838
Stimulus X? = 28.27 X?=287.2 X?=186.7 X?=77.4 X?=70

p <0.001 p <0.001 p <0.001 p <0.001 p <0.001
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Figure 2. Heat map of fixations on a fear-eliciting snake (Azemiops feae). The red colour
indicates the area with most fixations. In fear-eliciting snakes, most fixations are concentrated

on the head area, while the tail area receives almost no fixations.
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Figure 3. Heat map of fixations on a fear-eliciting non-snake (Varanus komodensis). The red
colour indicates the area with most fixations. In fear-eliciting non-snakes, most fixations are

concentrated on the head area compared with the tail area that receives only a few fixations.
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Figure 4. Heat map of fixations on a disgust eliciting non-snake (Rhineura floridiana). The
red colour indicates the area with most fixations. In disgusting stimuli, the fixations are mostly

distributed between the head and tail area.

Figure 5. Boxplot of total fixation counts for high-fear and low-fear respondents. Quartiles,
medianes, and outliers are indicated. Low-fear respondents had more fixations, which
suggests that they focus less on a particular feature and divide their attention to different

parts of the stimulus.
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Figure 6. Boxplot of fixation counts on the “tail” interest area for different stimuli categories.
Quartiles, medianes, and outliers are indicated. Fear-eliciting stimuli focus most of the
attention on the head, therefore the participants paid little attention to the tail area. In

disgust-eliciting stimuli, attention is divided between the head and the tail area.
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Discussion

In this study, we aimed to explore the hypothesis that humans perceive snakes as a distinct
category within reptiles, which selectively attract visual attention. Previously, Janovcova et al.
(2019) has analysed self-reported fear and disgust and shown that snakes elicit specific
emotional and aesthetical preferences and are subjectively evaluated differently than other
reptiles. Moreover, the same pattern expanded onto other species resembling snakes, like the
worm lizards (Amphisbaenia) and legless lizards.

Here we took rather a different approach and focused on spontaneous visual attention
patterns to snake and non-snake reptiles or visual preferences of specific features of these
stimuli (head, legs, other parts of the body). We hypothesize that it is their peculiar legless
body that leads the human categorization process to place them into the broader snake-like
category. However, a significant factor in the model analysing the overall fixation count was

whether the animal was a snake (taxonomically) or not, regardless of the presence or absence
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of legs. Legs were still significant in most of the models for fixation counts on different body
parts (except for the “hind legs” interest area). This suggests that the overall attention is
determined by whether the animal is a snake or not, but specific eye movement patterns are
determined also by the body shape. Therefore, the absence of legs itself is not sufficient for
attracting visual attention but should be combined with a specific snake morphotype.
Different snake morphotypes affect human emotions and behaviour in various ways. Radlova
et al. (2019) in their study dealing with self-reported fear and disgust of snakes showed that
the vipers and similar snakes evoke mainly fear. Moreover, viperids and similar snakes are
cross-culturally perceived as fear-evoking, while blind fossorial snakes elicit little fear (Landova
et al., 2018). The blind fossorial snakes elicit mainly disgust (Radlova et al., 2019).

Fear, disgust, and beauty

There is a large amount of literature studying visual attention towards threatening animate
objects with special focus on snakes. Snakes are detected faster among other stimuli (LoBue
et al., 2011) and also attract attention during tasks in which they serve as distractors for
neutral stimuli (Soares et al., 2009). EEG studies report that snake stimuli are preferentially
processed when compared to other stimuli such as spiders and birds (Van Strien et al., 2014).
However, the results may be biased by the employed experimental methods because visual
attention is very sensitive to many factors, including, e.g., the context in which the stimuli are
presented (Zsido et al., 2019). Thus, other studies show preferential reaction to animal stimuli
in general if these are searched for among non-animate objects such as flowers and
mushrooms (Lipp et al., 2004; but see LoBue, 2010), or preferred attention towards animals
that are considered beautiful (Tipples et al., 2002). In general, it seems that the effect is rather
continuous than binary, i.e. human respondents process predatory animals such as snakes and
lions faster than reptiles (Yorzinski et al., 2014), reptiles faster than birds (Van Strien et al.,
2017), and birds faster than other, non-animate objects. Regardless of the often-ambiguous
results, snakes seem to represent very special threatening stimuli that primarily attract
attention in situations when number of objects competes for visual attention. But do the
snakes also attract a specific pattern of visual saccades when being watched alone during a
spontaneous visual task? And if so, does this pattern differ among fear-eliciting, disgust-
eliciting, and beautiful snakes?

We detected a lower number of fixations when the participants were watching fear-eliciting

stimuli and more fixations when watching disgust-eliciting stimuli (compared to neutral
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reptiles eliciting no specific emotion). As the participants did not differ in their dwell time and
did not avoid their gaze from the stimulus, having less fixations to emotionally salient stimuli
might signify that they were more focused. There was no difference between neutral and
beautiful stimuli in the overall number of fixations. Interestingly, we also found differences in
the number of fixations on specific interest areas. In disgust-eliciting stimuli, attention was
divided between the head and tail area, which might be caused by the worm-like body shape
of the disgust-eliciting reptiles, where it is not obvious at the first glance which part of the
body is the head and which is the tail. Interestingly, non-snake reptiles had more fixations on
the tail area than snakes. The results also showed that all the emotionally relevant stimulus
categories (disgust-eliciting, fear-eliciting, beautiful) had more fixations on the head
compared with the neutral ones (for typical pattern see Fig. 3,5). These results suggest that
the animal’s head is a crucial part of the body for our attention, which might determine the
elicited emotion (Kovic et al., 2009; Kano et al., 2008).

It has been repeatedly shown that high-fear individuals display a larger psychophysiological
response when exposed to snakes compared to control stimuli (Dimberg et al., 1998) and that
their skin conductance response to snakes is elevated compared with low-fear individuals
under both conscious and unconscious (masked) presentation conditions (Ohman et al.,
1994). The most general outcome of this study concerning fear and disgust of respondents
and how it can involve visual attention was that high disgust, but not high fear, participants
avoided their gaze. Similarly in spider phobia, which is considered to be associated with high
disgust, phobic respondents had shorter fixations than nonphobics and avoided their gaze
from spiders (usually after initial hypervigilance; Hermans et al., 1999; Pflugshaupt, 2005;
Rinck et al., 2006). Generally, the high-fear group had less fixations and was therefore more
“focused” on the stimulus. High-fear participants also showed less fixations on the head area,

which was also true for the non-snake reptiles.
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Background: Fear acquisition of certain stimuli, such as snakes, is thought to be rapid, resistant
to extinction, and easily transferable onto other similar objects. It has been hypothesized that
due to increased survival chances, preparedness to instantly acquire fear towards
evolutionary threats has been hardwired into neural pathways of the primate brain. Here, we
compare participants’ fear of snakes according to experience; from those who often deal with
snakes and even suffer snakebites to those unfamiliar with snakes.

Methods: The Snake Questionnaire-12 (SNAQ-12) and Specific Phobia Questionnaire (SPQ)
were administered to three groups of participants with a different level of experience with
snakes and snakebites: 1) snake experts, 2) firefighters, and 3) college students.

Results: This study shows that individuals more experienced with snakes demonstrate lower
fear. Moreover, participants who have suffered a snakebite (either venomous or not) score
lower on fear of snakes (SNAQ-12), but not of all other potentially phobic stimuli (SPQ).
Conclusions: Our results suggest that a harmless benign exposure might immunize people to
highly biologically prepared fears of evolutionary threats, such as snakes.

Keywords: fear of snakes; fear immunization; hypophobia; preparedness theory; snakebite;

Snake Questionnaire
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Background

It has been estimated that each year, venomous snakebites kill about 94,000 people
worldwide [1, 2]. According to the World Health Organization, the annual number of fatalities
could be as high as 138,000, with additional 400,000 amputations and other severe health
consequences [3]. Therefore, the WHO categorized snakebite envenomation as a highly
neglected tropical disease with the top priority for new antivenom research. Given the threat
posed by snakes to humans, it is no wonder that these are one of the most feared animals and
snake phobia ranks among anxiety disorders with the highest prevalence in the general
population [4]. Several theoretical models have been proposed to explain this widespread,
universal pattern of snake fear. Recent models are based on Seligman’s preparedness theory of
phobias [5], which claims that fear responses are more readily acquired to stimuli that were
relevant to the species survival throughout evolution, such as those associated with predators
(e.g., snakes). Individuals able to learn to fear and avoid threatening animals, object, or
situations increased their survival chances. Consequently, these fears gradually became
genetically fixed in the form of predisposition or preparedness to be 1) rapidly acquired and 2)
more resistant to extinction once developed.

Seligman’s theory triggered a large number of laboratory studies both on humans [6] and non-
human species [7-9]. For example, naive laboratory-reared macaques without any prior
experience with snakes acquired an intense fear response just by observing another monkey
behaving fearfully towards a snake. In contrast, observing a fearful display to a neutral object
such as a flower was not effective in inducing fear of flowers [7]. More recent studies suggest
that snakes are indeed a particular class of stimuli for humans [e.g., 10-16]. The coiled snake
body shape[13] together with diamond-shaped scales of the snakeskin [17] might be critical
distinctive visual features able to preferentially attract heightened human attention, and this
might be the mechanism that makes snake fear easy to acquire [18].

According to this concept, people with more opportunities to encounter and handle snakes
should be more likely to learn to fear them. However, there is also a line of evidence showing
that previous experience with real situations might give people a sense of control over it and
thus lower their fear, possibly preventing a phobia from developing even after a future
harmful experience [19]. This phenomenon could be referred to as fear immunization, latent
inhibition, or fear inoculation. Fear immunization is more often related to the participant’s

observation of other people’s non-fearful experiences (modeling), whereas latent inhibition is
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preferably associated with a simple frequent exposure or neutral familiarity with a certain
stimulus [20].

In behavioral sciences, the latent inhibition refers to the retarded acquisition of a conditioned
response that occurs if the tested participant was previously exposed to the to-be-conditioned
stimulus without a consequence of a paired unconditioned stimulus (UCS) [21, 22]. On the
neural level, the underlying mechanism of latent inhibition could be similar to extinction
producing an inhibitory memory in the infralimbic cortex [23]. When subjects are exposed to
a stimulus without a UCS, they might learn its 'irrelevance' in terms of danger, and the
subsequent reduced acquisition of the CS-UCS association is thought to reflect the process of
overcoming this learned irrelevance [24] or inattention [25] and stimulus familiarity [26]. For
example, Mineka and Cook [27] showed that monkeys that had been immunized against fear
did not acquire fear of snakes, contrary to the latent inhibition group that did. Indeed, a recent
study [28] demonstrated that pre-exposure could limit social fear acquisition even in humans.
Although the term fear inoculation is different from the latent inhibition, they have in common
the idea that exposure to certain stimuli can reduce fear acquisition and might even lead to
hypophobia (extremely reduced fear in dangerous situations; see also [29]). For example,
people with many opportunities for a direct contact with certain stimuli, or just seeing others
having a harmless contact with these, often develop less fear after an aversive encounter (e.g.,
snakebite) compared to people with no contact at all (or just very rare) with the same stimuli.
This was demonstrated for fear of dogs [30] and dental fears [31, 32].

Even though fear of snakes is one of the most common anxieties in the general population
[33, 34], there has been no study, to our knowledge, that would examine fear inoculation
towards snakes in humans with varying levels of snake experience, including a harmful one
(being bitten by a snake). It seems plausible that people with closer and more frequent contact
with snakes and who even suffered a snakebite still show lower fear levels. In this study, we
explored fear of snakes among people used to deal with snakes daily and who have been
repeatedly bitten by a snake compared with participants unfamiliar with snakes. As snakes are
thought to be evolutionary prepared stimuli, snake fear should be, according to Seligman’s
theory, rapidly acquired and show enhanced resistance to extinction or inoculation.
Alternatively, experience with snakes might override such “preparedness” and people

frequently encountering snakes would become less fearful of them. If so, we would also
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expect that such reduced fear would only apply to snakes but not to other unrelated
threatening stimuli.

Finally, due to the importance and adaptive nature of social learning [35, 36] we also
explored other potential sources of fear acquisition (information and modeling). Social
learning of fear has similar underlying neurobiological mechanisms to associative and
prepared learning [35] and might have affected human evolution [37, 38]. Thus, it was also

considered in this study.

Methods

Participants

The study was carried out in 2019. There were three groups of participants: 1) snake experts,
including veterinarians, venom extractors, or scientists (n = 14, 1 female, mean age = 30.9, SD
= 5.53) working at the Bangkok Red Cross (Queen Saovabha Memorial Institute) used to
handle venomous snakes on a daily bases, either when showing them to visitors for
educational purposes or extracting venom for research and production of antivenom; 2)
firemen (n = 28, all males, mean age = 37.1, SD = 4.49) also used to deal with snakes (mainly
nonvenomous python snakes) when they have to catch and remove them from houses,
particularly during the hot wet seasons; and 3) students at Chulalongkorn University, (n = 71,
51 females, mean age = 20.9, SD = 0.75) not used to snakes, as a control group. The required
sample size for this study was determined by computing estimated statistical power for the
planned tests (pairwise comparison, correlational analyses, and ANOVA) with f = .40 and >
.8. The analysis for correlation indicated the largest required total sample size of 84. Post-hoc
power analyses showed that the ANOVA had the lowest achieved power of 0.953.
Assessments

Snake Questionnaire (SNAQ-12)

We applied a specific questionnaire pertaining to fear of snakes. The SNAQ-12 [39] is a 12-
item scale, where participants indicate whether they agree or not with a statement, e.g., ‘I
dislike looking at pictures of snakes in a magazine’. The SNAQ-12 has been shown to have good
internal consistency with a Cronbach’s alpha of 0.89 on this sample (item-total correlations
were between 0.36 and 0.78). Confirmatory factor analysis also showed that the original one-
factor structure of the questionnaire was retained on this sample (x%is4) = 38.22, p = 0.95, NFI

=0.97, RFI =0.97, RMSEA = 0, 90%Cl = 0 - 0.01, SRMR = 0.08). The optimal balance between
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sensitivity and specificity of the SNAQ-12 was achieved using a cut-off score of >7.5, which
yielded a sensitivity of 0.909 and specificity of 0.905. This suggests that someone scoring 28 on
the SNAQ-12 should be considered as potentially a snake phobic. This test has excellent
discriminatory power and thus is useful as a diagnostic tool for snake phobia [39].

Specific Phobia Questionnaire (SPQ)

The SPQ [40] is a 43-item measure of fear and interference for a broad range of objects and
situations that could be clustered into five subscales (Animals, Natural Environment,
Situational, Blood-Injection-Injury, and Other). Participants rate their fear and fear
interference with their daily lives of a given object or situation on a 5-point Likert scale from
0-No Fear/Interference to 4-Extreme Fear/Interference, respectively. The SPQ has shown good
psychometric properties and validity even in an anxiety disorders sample. Therefore, the SPQ
is a valid measure for screening of specific phobias. We decided not to use the Other subscale
as it consists only of two items and has relatively low Cronbach’s alpha (0.72), Cronbach’s
alpha values for the remaining four subscales were in the range of 0.88 - 0.93.

Other questions

In addition to the SNAQ-12 and SPQ, we gathered general information about the participants’
experience with snakes. First, we asked them to estimate the number of encounters with a live
snake in the past year and if they have ever been bitten or injured by any snake —and whether
it was venomous or not. Participants also reported whether they thought the information
about animals from the media and stories of others had influenced their fear (with the
following choice of responses: no influence, influence on fear, influence on not to fear, and
having influence both on fear and on not to fear). Finally, we evaluated the participants’
previous experience with snakes, inquiring about their familiarity with snakes (frequency of
experience). Ratings were scored from 0 (no experience) to 4 (a lot of experience).

Statistical analysis

Since we could not match the groups regarding the age and male-female ratio, we entered
these variables in the analyses where possible as independent variables to control for their
effects. Because of this imbalance, we were not interested in results concerning these
variables, and thus, we only report results concerning the SPQ, SNAQ, and the other questions
listed in the previous section. Further, due to the non-normal distribution of our variables,
robust alternatives were used. We employed the Mann-Whitney U test to examine differences

between those who have been reportedly bitten by a venomous or nonvenomous snake and
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those who have not. We repeated the same analysis on two subgroups (reportedly
encountered a snake or not) of the control group. Then, we used the Spearman correlation
analysis to explore the relationship between previous experience (i.e. number of encounters
and experience rating) and fear of snakes (SNAQ-12 and SPQ). We used the Mann-Whitney test
to compare people bitten by other animals and those who have or have not seen others being
bitten by a snake. One-way ANOVA was performed to examine the differences between
people with various previous information on snakes (i.e. no influence, influence on fear,
influence on not to fear, and influence on both fear and not to fear). Finally, we analyzed
possible transfer effects of fear inoculation to other subtypes of specific phobia using the SPQ
subscales. For these analyses, the snake item was removed from the Animal subscale. We
used the Spearman correlation to assess the relationship between experience and frequency
of encounterswith snakes and SPQ subscales.

Furthermore, we carried out an independent mediation analysis separately for each SPQ
subscale with the SPQ subscale as a dependent variable, the SNAQ-12 as a predictor, and
previous experience with snakes as a mediator to separate the direct effect of snake fear on
the SPQ animal subscale and the indirect effect of it through experience with snakes. One-way
Kruskal-Wallis ANOVAs were used to measure group differences on the SPQ subscales. For the

statistical analyses, the JAMOVI program Version 1.0 for Windows [41] was used.

Results
Descriptive statistics showed that none of the experts (0%), two of the firemen (7.41%), and 15
students (22.39%) reached the cut-off criteria for snake phobia on the SNAQ-12. Table 1 shows

the central tendencies of each group.

Table 1. Central tendencies for the three groups participating in our study on Snake
Questionnaire total score (SNAQ-12), Specific Phobia Questionnaire relevant item (SPQ), and

previous experience.

Group SNAQ-12 SPQ Experience
Expert group on a snake farm 0.36(1.08) 0.21(0.43) 4.00(0.00)
Firemen 3.15(3.17) 0.78(0.85) 3.18(0.82)
Students 4.37(3.62) 1.73(0.21) 0.93(0.75)
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The effect of snakebite on fear level

People bitten by a snake (n = 19) (either venomous or not) scored lower on the SNAQ-12 when
compared to those never bitten; mean difference = 3.54 (U106) = 279, p < 0.001, Cohen's d =
1.08). This was confirmed by their response on the SPQ survey. Again, people bitten by a snake
scored lower; mean difference = 1.16 (U(109) = 363, p < 0.001, Cohen's d = 1.03). We also found
that people bitten by a snake had more experience with snakes than those who have not been
bitten; mean difference = 2.43 (U(110) = 115, p < 0.001, Cohen's d = 2.18); see Table 2 for the
descriptive statistics. Results remained very similar when we compared participants bitten by
a venomous snake and those never bitten; the SNAQ-12 mean difference =3.26 (U106 = 173.5,
p =0.002, Cohen's d =0.95); the SPQ mean difference = 1.30 (U(109) = 158, p < 0.001, Cohen's d
= 1.13); and the experience mean difference = 2.31 (U(110) = 81, p < 0.001, Cohen's d = 1.78);
see Table 3 for the descriptive statistics. Interestingly, the same nonsignificant trends could be
observed in the control group (never bitten): Students with some experience with snakes
scored lower on both the SNAQ-12 (mean difference = 1.68 (Uss) = 385, p = 0.068, Cohen's d
= 0.47) and SPQ (mean difference = 0.45 (Us) = 435, p = 0.1, Cohen's d = 0.37)). This might
compensate for the fact that people who have reportedly gotten bitten by a snake also

encounter them more often.

Table 2. Central tendencies for those who have and have not been bitten by a snake on the
Snake Questionnaire-12 total score (SNAQ-12), Specific Phobia Questionnaire relevant item

(SPQ), and previous experience.

Group N Mean Median SD
SNAQ-12 Bitten 19 0.63 0.00 1.61
Not bitten 89  4.17 4.00 3.52
SPQ Bitten 18 0.33 0.00 0.49
Not bitten 93  1.49 2.00 1.21
Experience Bitten 19 390 4.00 0.32
Not bitten 93  1.46 1.00 1.21
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Table 3. Central tendencies for those who have and have not been bitten by a venomous
snake on the Snake Questionnaire total score (SNAQ-12), Specific Phobia Questionnaire

relevant item (SPQ), and previous experience.

Group N Mean Median SD
SNAQ-12 Bitten 9 0.56 0.00 1.33
Not bitten 99 3.82 3.00 3.54
SPQ Bitten 9 0.11 0.00 0.33
Not bitten 102 1.41 1.00 1.20
Experience Bitten 9 4.00 4.00 0.00
Not bitten 103  1.69 1.00 1.35

The relationship between previous experience and fear level

Experience as well as the number of encounters with snakes correlate negatively with the SPQ
snake item (rho =-0.427, p < 0.001 and rho =-0.499, p < 0.001, respectively) and the SNAQ-12
(rho=-0.388, p <0.001 and rho =-0.44, p < 0.001, respectively). People who have or have not
been attacked by other animals than snakes did not differ in terms of fear of snakes (ts < 1, ps
> 0.1). Furthermore, people who have seen others been bitten by other animals showed less
fear of snakes; the SNAQ-12 mean difference = 1.33 (U(106) = 1146, p =0.057, Cohen's d =0.38);
the SPQ mean difference =0.50 (U(109) = 1164, p =0.027, Cohen's d = 0.42) than those who have
not had such an experience. This difference, however, disappeared when we excluded
participants who have themselves been bitten.

The effect of previous information on snakes on fear level

Previous information on animals had a significant effect on the SNAQ-12 (F3,104) = 5.63, p <
0.001, n? = 0.14) and SPQ score (F(3,107) = 4.85, p = 0.003, n? = 0.12). For the SNAQ-12, Tukey-
corrected follow-up pairwise comparisons showed that people in the no influence group and
influence on not to fear group scored lower than those in the influence on fear group (t(104) =
3.12, p = 0.013; t(104) = 3.37, p = 0.006; respectively). For the SPQ, Tukey-corrected follow-up
pairwise comparisons revealed that people without influence scored significantly lower than
people influenced on fear (t(107) = 3.38, p = 0.006) and people influenced both on fear and not
to fear (t(107) = 2.55, p = 0.058), but this difference was only marginally significant. The other

groups did not differ significantly.
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Possible transfer effects of fear inoculation to other subtypes

Regarding the possible transfer effects of fear inoculation to other subtypes of specific phobia
using the SPQ subscales, we found that frequency of encounter and experience with snakes
correlated negatively with the Animal subscale (rho =-0.48, p <0.001 and rho =-0.43, p<0.001,
respectively), the Natural Environment (rho = -0.21, p = 0.031 and rho = -0.200, p = 0.038,
respectively) and Blood-Injection-Injury (rho =-0.23, p < 0.001 and rho =-0.15, p = 0.133). The
SPQ Situational subscale did not correlate with these variables (rhos < 0.1).

The three groups differed on the Animal subscale (x%@2) = 24.7, p < 0.001) with students scoring
higher levels of fear compared to experts (W =4.13, p =0.003) and firemen (W =6.36, p <0.001)
according to the DSCF pairwise comparisons, as well as on the Natural Environment subscale
(X%@) = 7.39, p = 0.025) where students scored higher than firemen (W = 3.55, p = 0.012).
Similarly, the groups differed on the Blood-Injection-Injury subscale (x%2) = 6.21, p = 0.045)
with students scoring higher than snake experts (W = 3.29, p = 0.02). Importantly, groups did
not differ on the situational subscale scores the SPQ (x%@2) = 1.09, p = 0.581). In addition, the
mediation analysis revealed that the direct effect of the SNAQ-12 score on the SPQ animal
subscale score was negative (-1.290 to -0.346, with a point estimate of -0.801, Z = 4.95, p <
0.001, 82% of total effect). The indirect effect through previous experience with snakes was
also negative (-0.204 t0 -0.067, with a point estimate of -0.139,7=2.42, p=0.015, 18% of total
effect). The indirect effect was nonsignificant for the Natural Environment, the Blood-

Injection-Injury, and the Situational subscales.

Discussion and conclusions

This study compared participants’ fear of snakes according to experience, from people used
to deal with snakes daily to those who are unfamiliar with them. The main findings show that
more experienced individuals are at the same time less fearful of snakes than people with no
experience. Even those who have been a victim of snakebite several times scored lower on
fear of snakes. Regarding fear acquisition pathways, social transmission seems to play a role
in learning snake fear.

Results suggest that certain people can become immunized to biologically prepared fearful
stimuli, such as snakes, despite aversive experiences, if given a certain amount of exposure
and familiarity. Snakes seem unable to cause fear learning in such subjects. It could be argued

that these participants might be fearless and have overall low general ability to learn fear.
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However, high and low fear groups did not differ on the situational subscale scores, suggesting
that lower scores presented on the animal subscale were not due to a general lack of fear, but
more likely due to the significant amount of experience and direct contact with snakes.

We also noticed that participants with lower levels of snake fear showed less fear of the
Natural Environmental and Blood-Injury-Injection subtypes as well as other animals. This
might be due to transfer effects between different subtypes of specific phobias. The acquired
sense of control over snakes might cross over to the whole category (i.e. animals).
Generalization between different subtype categories might also result from the experience
with the snakes’ natural environments (e.g., deep water, enclosed spaces, swimming, open
spaces) and injuries associated with daily handling of snakes. It is also possible that safety or
vicarious-extinction learning was acquired through the observation of learning models (other
more experienced snake experts) [42, 43]. This might have important practical significance in
a clinical setting, e.g., using multiple approaches in therapy.

These results are partially in line with the study by Poulton and colleagues [44] showing that
participants with lower fear were those who had sustained more previous injuries. The major
role of experience in fear reduction [45-47] has been also demonstrated for fear of dogs [30]
(Doogan and Thomas, 1992) or dental fears [31, 32]. Thus, exposure seems to be able to
suppress even the most prepared fears. It is also possible that humans are not prepared to
learn fear, but to preferentially attend to certain stimuli [10, 13, 18] and snake’s idiosyncratic
features tend to attract discriminating human attention preferentially. This might facilitate
learning of fear (or other emotions) depending on vicarious, information learning and direct
experience. If this is correct, people should be able to learn faster other human-snake related
emotions too (e.g., beauty).

Instead of merely addressing how much learning experience is necessary to acquire fear, it
would be equally important to inquire how much experience is needed to learn not to fear
particular stimuli (extinction) and the potential consequences of lack of fear (hypophobia).
Fear inoculation, similarily to preparedness, has its evolutionary significance. Inoculation can
prove adaptive after gathering enough experience with the wildlife in a known territory and
knowing which animals and individuals of a particular species are dangerous (see also [48]).
The opposite approach, which is constant worrying, might lead to serious health issues [49]

and impairments of cognitive functions [50, 51].
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This work also brings about occupational, safety, and health implications that are worth
mentioning. For example, Bawaskar and Bawaskar (2002) noted that rural people in India
inhabit sheds and mud houses without sanitation and with waste, tools, and firewood often
close to their houses. This attracts rats and mice, which in turn encourage snakes to approach.
As kraits move freely in and out of houses to hunt at night, people sleeping on the floor come
into close contact with these snakes. Bawaskar and Bawaskar [52] observed that Muslims,
however, irrespective of their poverty, always sleep on beds and that although numbers of
Muslims and Hindus in the studied district (Mahad) were about the same, krait bites occurred
only among Hindus. This is an excellent example of how awareness of the problem could, on
its own, save many lives.

People who live closer to snakes are likely to be less afraid of them and are also more prone
to become victims of snakebites due to enhanced exposure and lack of fear. For example,
many snakebites occur not only among farmers that sleep on the floor [53, 54, but when
farmers go to the toilet outside and do not wear shoes nor a lantern [55, 56]. Similarly, there
are more victims of snakebites among people who keep snakes as pets [57-59]. In sum,
snakebites seem to happen mainly to people with not enough awareness and fear to take the

proper measures to avoid a bite.

Limitations

Several limitations of our data need to be noted. Although we did our best to recruit as many
snake experts as possible, this is a particular field of work and we could only have access to
this sample. Moreover, questions related to fear origins and etiology are based on
retrospective self-reports, which may impair validity of the findings due to recall bias. A better
grasp of this problem would require further studies collecting additional developmental data.
Finally, albeit the SNAQ-12 is a widely used and validated measure for fear of snakes with
excellent discrimination power, it would be interesting to include a behavioral measure of
fear, such as the Behavioral Avoidance Test (BAT) as it might lead to more reliable results.

To conclude, results provide new evidence that people who have more experience with snakes
are less fearful of them, even after severe aversive experiences, i.e. snakebites. Furthermore,
experience acquired through social transmission might also lessen fear of snakes. To fully

understand the underlying mechanisms, future research should address how aversive and
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neutral personal experiences, as well as other social and cultural factors, could contribute to

feeling in control and safe in the presence of a fearful object.
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Abstract

Worldwide urbanization has created completely novel environments, which bring many
conveniences but carry several drawbacks too. One of the most important disadvantages is
that most people living in cities lose contact with nature including interaction with animals.
Current evidence shows that countries with lower levels of urbanization have also lower
prevalence of animal fears and phobias. Here, we sought to test whether nature relatedness
and residence size serve as protective factors to the most common animal fears and phobias
(i.e. that of snakes and spiders). We used the Nature Relatedness Scale (NR) to measure the
individuals’ subjective connection with nature. Participants (N=1071, aged 18-65 years) were
also asked to complete the Snake and Spider Questionnaire (SNAQ and SPQ, respectively) and
to rate pictures of snakes and spiders according to valence, arousal, and dominance. To
explore complex relationships between various explanatory and response variables, we
employed a generalized linear model, redundancy analysis, and structural equation modeling.
Results show that snake and spider fear is strongly associated with the NR total score.
Participants scoring higher on the SNAQ and SPQ also evaluate snake and spider images more
negatively, are more aroused by the stimuli, but feel less dominant over them. Moreover,
subjects with higher snake or spider fear score lower on the NR scale, especially its two
subscales, Experience and Perspective. Results demonstrate that the more people feel
connected to nature, the less they are affected by animal fears or phobias. We believe this
study presents an important implication for both conservationist endeavors and therapeutic

interventions.

Keywords: animal fear; biophilia; exposure therapy; nature connectedness; phobia;

urbanization
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1 Introduction

Specific phobias (SP) belong to the most prevalent lifetime anxiety disorders (Becker et al.,
2007; Eaton et al., 2018; Kessler et al., 2005), however, particular risk and protective factors
related to their onset and development are still largely unknown (Coelho et al., 2020). This is
also true for animal phobias (AP), a subtype with one of the highest lifetime prevalence (3.3%
to 5.7%) among SPs (Eaton et al., 2018; Wardenaar et al., 2017).

According to Seligman (1971), a vast majority of phobias is caused by just a few objects or
situations that were threatening the survival of human ancestors and thus, are not equally
distributed as a purely behavioral theory might predict (but see also Ahs et al., 2018; Coelho,
2019). In particular, snakes and spiders are the most common phobic animals (Polak et al.,
2020) and also the most studied stimuli in fear research (Ahs et al., 2011; Isbell, 2006, 2009;
Kawai, 2019; New & German, 2015; Ohman et al., 2012; Pissiota et al., 2003; Waters & Lipp,
2008; Zsido, Deak, et al., 2018). Indeed, they are considered as prototypical examples of
evolutionary threat throughout the human evolution (Carlsson et al., 2004; Isbell, 2006; Kawai,
2019; LeDoux & Daw, 2018; LeDoux & Pine, 2016), of which fear acquisition is biologically pre-
wired (Marks & Nesse, 1994; Ohman, 1986; Seligman, 1971). According to the current concept
in evolutionary neuropsychology, the module of fear (Ohman & Mineka, 2001), fear and
defensive responses have become hardwired into prehistorically prepared neural pathways of
the primate brain, which have then been inherited and preserved across the human lineage
as they were continuously increasing survival chances of their bearers (LeDoux & Daw, 2018).
Despite fear being an adaptive response in life threatening situations, deregulated, irrational
fear (i.e. phobia) may cause significant distress and interfere with an individual's day-to-day
life (as the person tries all to avoid a confrontation with the phobic stimulus). Actually, SPs not
only have severe health consequences (Coelho et al., 2020; Zsido, Arato, et al., 2018), but also
pose a huge economic burden as the total annual cost of anxiety disorders in the US alone
were estimated to fall between $42 to $47 billion (Kessler & Greenberg, 2002).

Interestingly, and somewhat contrary to what the biologically prepared learning model
suggests, the prevalence of animal phobia can vary according to social and contextual factors,
such as income and country. A recent epidemiological survey (Wardenaar et al., 2017) of 22
countries showed that the average lifetime prevalence of AP was lower (3.4%) in lower-
middle-income countries compared to upper-middle- (4.4%) and high-income countries

(3.7%). This might imply an effect of urbanization. Living in a city is an evolutionarily unfamiliar
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habitat to humans as urbanization is a trend unique to the past few centuries. According to a
recent report (Ritchie, 2018), more than 4 billion people live in urban areas worldwide, and it
is projected that approximately two-thirds of the population will live in urban areas by 2050.

Some authors claim that humans might have developed specific responses to different
landscapes (Lohr, 2007; Orians, 1980; Orians & Heerwagen, 1992), with savanna-type
environment to become the preferred one. A significant part of modern human evolution took
place in savannas and in fact, humans seem to display a preference for living in open savanna-
like areas in opposition to dense forests (Falk & Balling, 2010; Pontes-Da-Silva et al., 2016).
The savanna facilitates the provision of food, has plenty of trees for protection but also ample
views to scrutinize for prey and predators (Lohr, 2007).

Kellert & Wilson (1993) suggested that humans are evolutionarily predisposed to benefit from
contact with nature, a concept often described as “biophilia” (Fromm, 1964; Gunderson, 2014;
Hand et al., 2017; Wilson, 1984). Ulrich (1981, 1986) speculated about the possibility that
exposure to unthreatening natural environments (e.g., vegetation) could naturally trigger
positive affective responses (Ulrich et al., 1991). A large body of previous reviews, meta-
analyses, and experimental data (Capaldi et al., 2014, 2015; Martin et al., 2020; Pritchard et
al., 2020; Rosa et al., 2019) suggest that nature connectedness could improve health, enhance
mood, reduce stress, and promote well-being and happiness. These results are in line with the
claim that humans have evolved to display positive affective responses when in proximity with
nature (Joye & van den Berg, 2011) or towards visual stimuli representing nature scenes over
pictures of urban environments or deserts (Hartmann and Apaolaza-lbanez, 2010).

There is a growing number of recent studies examining whether reduced contact with nature
harms human well-being and functioning (Baxter & Pelletier, 2019; Lambert et al., 2015). On
the one hand, higher urbanization has been linked to higher prevalence of a broad spectrum
of psychiatric disorders, e.g., depression, PTSD, substance abuse, or anxiety (Engemann et al.,
2019; Lambert et al., 2015; Rugel et al., 2019; Ventimiglia & Seedat, 2019). Also, disconnection
from nature may have detrimental effects on human happiness (Capaldi et al., 2014; Chang et
al., 2020; Dobson et al., 2021; Lopes et al., 2020; Nisbet et al., 2011; Sandifer et al., 2015) and
the degree to which an individual feels connected to the natural world is seen as a positive
predictor of pro-environmental behavior (Klaniecki et al., 2018). On the other hand, exposure

to the natural space has been associated with a lower risk of psychiatric disorders (Engemann
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et al., 2019) and enhanced emotional and neurobiological resilience, e.g., heightened
motivation and reduced fear (Lambert et al., 2015, 2016).

Perhaps somewhat paradoxically, urban populations might display some form of biophobia
that is comprised of (1) biological preparedness similar to what Seligman (1971) suggested,
i.e. an innate physiological response to perceived danger from non-human threats (e.g.,
spiders and snakes) and (2) a culturally acquired tendency to affiliate more with technology
and an attachment to material comfort (Orr, 1993; Patuano, 2020; Ulrich, 1993). Biophobia
makes sense from the evolutionary psychology point of view as it is in the interest of humans
to fear and thus avoid large carnivores, venomous spiders, scorpions, and snakes (Simaika &
Samways, 2010) and is often conceptualized as an inheritably predisposed kind of fear (Neale
et al., 1994). Such animals can elicit strong aversion or fear in many people, even in those who
have not previously had any contact with them (possibly through vicarious learning; Hartig et
al., 2011), coinciding with the high observed lifetime prevalence of APs.

Experience with nature might play a vital role in deciding whether someone develops animal
phobia or not. Some studies (Ballouard et al., 2013; Engemann et al., 2019; Hinds & Sparks,
2008; Loebach & Gilliland, 2016) confirmed that individuals raised in rural settings have higher
levels of connection with nature. Intimate contact with the natural world during childhood
correlated with variables such as positive connection, identification, positive attitudes, and
perceived behavioral control in engaging with the natural environment compared to
participants with urban childhoods (Engemann et al., 2019; Hinds & Sparks, 2008; Loebach &
Gilliland, 2016). Previous physical contact with snakes was associated with snake-likeability
and observed different fear levels from cobras, vipers, and boas depending on the
participant’s nationality and cultural background (Ballouard et al., 2013). There is a large body
of evidence (Berge et al., 2002; Coelho & Balaban, 2015; Coelho & Purkis, 2009; Doogan &
Thomas, 1992; Fyer, 1998; Rachman, 2002) showing that simple frequent exposures to neutral
situations give people a sense of control and thus, prevent fears and phobias from developing
even after a future harmful experience. Indeed, exposure therapy is considered a good
intervention technique to help people with anxiety disorders, such as SPs (Botella et al., 2017,
Hofmann, 2008; Ost et al., 2001). Taken together, it seems that while higher nature
connectedness can facilitate mental health, urban socialization might promote an increase in

AP.
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Our overarching goals were (1) to identify personal, social, and contextual factors that might
play a role in the subjective evaluation of threatening animals with the highest prevalence
among APs (i.e. of snakes and spiders). Further, (2) we sought to test whether nature
relatedness could be a protective factor against developing APs. Specifically, we tested the
following hypotheses: (1) people living in less urbanized areas (as well as men and people with
higher education) will evaluate snake and spider images more positively and as less arousing
and dominant compared with people living in big cities; (2) subjective evaluation of snake and
spider images will be significantly affected by the individual level of snake and spider fear,
respectively; (3) both snake and spider fear will be negatively correlated with one’s level of
education, but positively correlated with the size of residence; and finally (4) both snake and
spider fear will be lower among people with greater outdoor experience, stronger
connectedness with nature, and a more conservationist attitude. We aimed to test the
explanatory power of these factors and to present a potential conceptual model explaining a
relationship between nature relatedness, snake and spider fears/phobias and perception of

these stimuli considered to be a prototypical evolutionary threat.

2 Methods

2.1 Participants

We recruited 1071 Hungarian participants (141 males), aged 18-65 years (M=25.61, SD=8.05)
through the Internet by posting invitations on various forums and mailing lists to obtain a
heterogeneous sample. The data were collected during the spring of 2019. The participants
voluntarily filled out an online survey placed on the Google Forms. Twenty-three participants
(2.15%) self-reported having a snake or spider phobia that was diagnosed by a psychiatrist or
clinical psychologist. Regarding the size of residence, 12.89% of participants reported living in
a village, 35.85% in a town, 11.30% in a large city, and 39.96% in the capital.

As for education, 3.08% completed elementary school (8 years), 29.04% completed high
school, 40.89% were university students, and 26.98% had at least one university degree.
Additionally, we deleted three invalid entries (one duplication and two fakes) from further
analyses (these were neither included in the previous description). The research was approved
by the Hungarian United Ethical Review Committee for Research in Psychology and was
carried out in accordance with the Code of Ethics of the World Medical Association

(Declaration of Helsinki). Informed consent was obtained from all participants.
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2.2 Questionnaires

2.2.1 Nature Relatedness Scale

The Nature Relatedness Scale (NR) was used to assesses individual differences in the
cognition, affect, and experiences people have with nature (Nisbet et al., 2009). The
guestionnaire consists of 21 items; each item is rated on a 5-point Likert-type scale ranging
from 1 (disagree strongly) to 5 (agree strongly). The questionnaire contains three subscales:
Self, Perspective, and Experience. The Self component of the NR scale addresses feelings of
belonging to nature or being a part of it. It measures people’s connection to nature and all
living things, as well as concerns about nature, environmental issues, and the suffering of
animals. The Perspective component addresses conservationism, animal rights, and the right
to use natural resources more rationally or conceptually. The third subscale addresses
experience, questioning each participant’s ease and will about being outdoors in the
wilderness or the woods, away from civilization, and their ability to take notice of wildlife. The
mean scores of the items are used to calculate subscales scores. Higher scores are indicative
of a stronger connection with nature. A Hungarian adaptation of this scale has not yet been
published; thus, we will present evidence to demonstrate that the Hungarian translation?® of
the NR has good psychometric properties.

2.2.2 Snake Phobia Questionnaire

The short, 12-item version of the Snake Phobia Questionnaire (SNAQ) was used to measure
self-report fear and phobia of snakes (Zsido, Arato, et al., 2018). SNAQ is a one-factor scale,
that uses a dichotomous response format (true; false). ‘True’ responses are summed to yield
a score ranging from 0 to 12. Higher scores indicate higher levels of fear of snakes. In this
study, the McDonald’s omega was .92.

2.2.3 Spider Phobia Questionnaire

We used the short 12-item version of the Spider Phobia Questionnaire (SPQ) to measure self-
report fear and phobia of spiders (Zsido, Arato, et al., 2018). SPQ is a one-factor scale that uses
a dichotomous response format (true; false). 'True' responses are summed to yield a score
ranging from 0 to 12. Higher scores indicate higher levels of fear of spiders. In this study, the

McDonald's omega was .93.

1 The process of translation of the instrument followed the recommendations of the American Psychiatric
Association (American Psychiatric Association, 2013).
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2.2.4 Fainting and avoidance questions

Historical instances of fainting and avoidance were assessed by two yes/no questions that
were based on DSM-V criteria for specific phobias (Olatunji et al., 2010). Fainting and dizziness
was assessed by asking: “Have you ever been so scared to see a snake/spider that you fainted,
nearly fainted, and felt dizzy or were not able to move?". Avoidance was assessed by asking:
“Have you ever avoided certain situations/places or procrastinated about different activities
because you thought you might encounter snakes/spiders?”.

2.2.5 Picture stimuli

We selected 10 snake and 10 spider pictures from the Geneva Affective Picture Database
(GAPED) (Dan-Glauser & Scherer, 2011). We used this database because it offers a specific
subset and a wide variety of snake and spider pictures. Participants were asked to rate the
pictures on three emotional dimensions: valence (pleasant — unpleasant), arousal (calm —
excited), and dominance (dominated — in control). We calculated the mean ratings for snake
and spider pictures over the three dimensions.

2.3 Statistical analyses

2.3.1 CFA and reliability of NRS

We performed a confirmatory factor analysis (CFA) using the JASP statistical software version
0.11.1 for Windows (JASP Team, 2019) to examine whether the proposed three-factor model
of NR fits our data. We used the diagonally weighted least squares (DWLS) estimator. To
evaluate the model fit, we used the comparative fit index (CFl), Tucker—Lewis index (TLI), root
mean square error of approximation (RMSEA), and the standardized root mean squared
residual index (SRMR). The cutoffs for good model fit were CFl and TFl values of .95 or greater
(Hu & Bentler, 1998) RMSEA and SRMR values of .08 or lower (Browne & Cudeck, 1992).
McDonald’s omega values were calculated to identify the reliability of the subscales.

2.3.2 GLzM models

We performed a generalized linear model (GLzM) for the negative binomial distribution with
a log link function to analyze the effect of essential demographic characteristics (i.e. gender,
age, highest education, residence), individual level of anxiety associated with snakes (self-
reported fainting and avoidance) and the total scores on the SNAQ, NR, and its three
subscales. A similar analysis was calculated using a GLzM normal log model for the SPQ scores
as a response variable with the same set of demographic characteristics, individual-level

variables associated with spiders (self-reported fainting and avoidance), and total scores on
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the SNAQ, NR, and its three subscales. The analyses were performed using Statistica version
13 (TIBCO Software Inc., 2017).

2.3.3 RDA analysis

Contribution of the explanatory variables (respondent’s gender, age, highest education,
residence, and scores on the three assessments, i.e. SNAQ, SPQ, and NR) on the ratings of
snake and spider images according to valence, arousal, and dominance was examined in a
redundancy analysis (RDA) as implemented in the R package vegan (Oksanen et al., 2020; R
Core Team, 2020). The RDA is a multivariate direct gradient method (Braak & Smilauer, 2018).
It extracts and summarizes the variation in a set of response variables and permits to plot both
the response and explanatory variables to a space defined by the extracted gradients. It
enables to detect redundancy (i.e. shared variability) between sets of response (subjective
evaluation of animal images) and explanatory variables (individual characteristics including
assessment scores). Statistical significance of the gradients was confirmed by permutation
tests.

2.3.4 SEM model

We performed a Structural Equation Modelling using the JASP statistical software utilizing the
lavaan (v. 0.6-1) package for R (Rosseel, 2012) to assess fit measures for our proposed model.
We used the diagonally weighted least squares (DWLS) estimator (Bandalos, 2014). To
evaluate the model fit, we used the comparative fit index (CFl), Tucker—Lewis index (TLI), and
the root mean square error of approximation (RMSEA). The cutoffs for good model fit were

identical to what we used to evaluate the CFA.

3 Results

3.1 CFA and reliability

The CFA indicated that a five-factor model provided an excellent fit (X? (186) = 543.22, p<.001,
CFI=.98, TLI=.97, RMSEA=.043 [90%Cl: .039-.047], SRMR=.049) on our sample. Descriptive data
and the mean scores of the sample are also presented in Table 1. All three subscales showed
good internal consistency. McDonald’s omega value was .85 for the Self subscale, .65 for the

Perspective subscale, .76 for the Experience subscale, and .88 for the total scale.

212



Table 1 — Descriptive statistics of the sample on the three subscales and total score of Nature
Relatedness Scale (NR): Self, Perspective, and Experience, Snake Phobia Questionnaire

(SNAQ), and Spider Phobia Questionnaire (SPQ).

NR NR NR
NR Self* SNAQ** SPQ**
Perspective Experience**  Total**
3.38 3.47 4.35 7.26
Phobia*  Yes 3.87 (0.65) 3.12(0.81)
(0.79) (0.63) (3.93) (3.57)
3.49 3.61 2.04 2.62
No 3.87(0.65)  3.48(0.86)
(0.81) (0.64) (2.37) (2.74)

* Self-report snake or spider phobia, * p<0.05, ** p<0.001

3.2 GLzM

Based on the reduced GLzM model, the SNAQ scores were significantly affected by the
respondent’s gender (W = 8.45, p = 0.004), age (W = 8.35, p = 0.004), residence (W =16.41, p
< 0.001), snake fainting (W = 70.59, p < 0.001), snake avoidance (W =171.54, p < 0.001), and
the NR total score (W = 29.68, p < 0.0010), but not the highest education (W =3.53, p =0.316)
nor SPQ scores (W =2.18, p =0.140). A separate analysis with the individual NR subscale scores
instead of the total score showed a significant effect of Experience (W = 33.44, p < 0.001), but
neither Self (W = 0.24, p = 0.624) nor Perspective (W = 0.65, p = 0.420).

As for the SPQ scores, there was a significant effect of gender (W = 40.41, p <0.001), self-
reported fainting (W = 263.16, p < 0.001) and avoidance (W = 249.30, p < 0.001) associated
with spiders, and the total NR (W = 49.61, p < 0.001) and SNAQ score (W = 4.55, p = 0.033).
However, the SPQ scores were affected neither by age (W =0.13, p 0.722), highest education
(W = 2.44, p = 0.486), nor residence (W = 1.07, p = 0.785). When the NR total score was
replaced by the three subscales, the reduced model revealed a significant effect of Experience
(W =78.85, p<0.001), but not Self (W =0.59, p =0.441) nor Perspective (W =1.15, p =0.283).
Descriptive data and the mean scores of various groups regarding the SNAQ and SPQ are

presented in Table 2.
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Table 2 — Central tendencies of the various groups on the Snake Phobia Questionnaire

(SNAQ) and the Spider Phobia Questionnaire (SPQ).

SNAQ SPQ
Mean SD Mean SD

Gender Females 3.95 3.79 6.47 3.88
Males 2.36 291 3.18 3.09
Residence Village 3.67 3.78 5.27 4.31
Town 3.86 3.62 6.35 3.75
Large city 3.44 3.80 6.57 3.95
Capital city 3.73 3.9 5.84 3.95
Education Elementary 3.36 3.04 5.76 3.88
High school 3.74 3.78 6.57 4.07
University
student 3.62 3.73 5.86 3.91
University
degree 3.96 3.74 5.76 3.82
rho P rho P
Age 0.06 0.05 -0.06 0.07

3.3RDA

The RDA model of the valence, arousal, and dominance ranks of the snake and spider images
as response variables have generated six constrained axes, which explained 42.3% of the full
variability. We then performed a permutation test (number of permutations = 20,000) to
confirm the significance of each of the independent variables (constraints) in a sequential
(‘type I) test: SPQ, F(1, 1071) = 406.27, p < 0.001; SNAQ, F (1, 1071) = 362.24, p < 0.001; NR
Experience, F (1, 1071) = 3.06, p = 0.021; age, F (1, 1071) = 2.93, p = 0.024; NR Perspective, F
(1, 1071) = 2.93, p = 0.026; and the highest education, F (1, 1071) = 2.45, p = 0.048. The first

multivariate axis (RDA1) clearly separates valence ratings of the snake and spider images on
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one end from dominance and arousal ratings on the other. Furthermore, it is significantly
associated with scores on the NR Experience subscale. The RDA1 has an eigenvalue of 96.34
and explains 24.04% of the total variability. The second multivariate axis (RDA2) with an
eigenvalue of 71.71 and 17.89% explained total variability seems to be defined by an
opposition of negative ratings of the snake and spider images, which are strongly associated

with the SNAQ and SPQ scores, respectively (for visualization of the RDA results see Fig. 1).
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Figure 1 — Redundancy analysis (RDA) of the respondents’ age, level of education, and scores
on three assessments (i.e. the Snake Phobia Questionnaire SNAQ, Spider Phobia
Questionnaire SPQ, and Nature Relatedness Scale NR — Experience and Perspective subscale)
and their effect on valence, arousal, and dominance ratings of 10 snake and 10 spider images.

The model explained 42.3% of the full variability.
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3.4SEM

The test yielded a good model fit (X?(25)=28.825, p=.271, CFI = .999, TLI = .999, RMSEA = .012,
90%Cl = [.000 — .028], SRMR =.021). The NR Self subscale positively predicted both the SNAQ
(B=.19, p<.001) and SPQ (B = .21, p <.001) scores. The NR Perspective subscale predicted
the SNAQ negatively (B = -.17, p < .001) but not the SPQ (B = .01, p = .866) scores. The NR
Experience subscale predicted negatively both the SNAQ (B =-.31, p <.001) and SPQ (B =-.51,
p <.001) scores. In turn, the SNAQ scores negatively predicted valence (B = -.78, p <.001) and
dominance (B =-.66, p <.001), while positively predicted arousal (B = .66, p <.001) ratings of
the snake pictures. Further, the SPQ scores negatively predicted valence (B = -.70, p < .001)
and dominance (B =-.68, p <.001), while positively predicted arousal (B = .68, p <.001) ratings

of the spider pictures. See Fig. 2 for the model.

Snake
valence

Snake

NR Self arousal

SNAQ

Snake
dominance

NR
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SPQ

NR
Experience

Spider
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Figure 2 — Our proposed model on the connection of nature relatedness, snake and spider
phobias, and emotional rating of phobia-relevant pictures. All reported estimates are the
maximum likelihood standardized point-estimates. Statistically significant unstandardized

point estimates are highlighted in black (* p < .05, ** p < .001). The gray line indicates a

216



nonsignificant pathway. NR = Nature Relatedness Scale, SNAQ = Snake Phobia Questionnaire,

SPQ = Spider Phobia Questionnaire.

4 Discussion

A growing number of recent studies linked relatedness to nature with a lower risk of
psychiatric disorders, higher levels of happiness, and enhanced emotional and neurobiological
resilience, e.g., heightened motivation and reduced fear (Engemann et al., 2019; Lambert et
al., 2015, 2016; Rugel et al., 2019; Ventimiglia & Seedat, 2019). A recent worldwide
epidemiological survey (Wardenaar et al., 2017) showed that the average lifetime prevalence
of AP was lower (3.4%) in low- and lower-middle-income countries compared to upper-
middle- (4.4%) and high-income countries (3.7%). Having experience with nature could play a
vital role in determining whether someone develops an AP or not (Ballouard et al., 2013).
Hence, our goals were to investigate how fear of snakes and spiders could be related to nature
connectedness. According to our results, nature relatedness, mostly perspective (i.e. having a
conservationist mindset) and experience (i.e. a proneness to be outdoors in the wilderness
and the ability to notice wildlife), older age, residing in a less urbanized environment, and male
gender could be considered as protective factors against snake and spider phobias.

Previous experience and longing to be close to nature and an engagement to protect natural
resources, two critical factors of subjective relatedness to nature, seems to be related to a
lesser fear of snakes and spiders. People with a tendency to fear snakes and spiders score
lower on the NR scale, particularly on the Experience and Perspective subscales. In contrast,
people with a more positive view of snakes and spiders score lower on the SNAQ and SPQ and
higher on the two NR subscales. This might not be surprising considering that rural residents
who spend more time in nature than their urban counterparts tend to recall experiences in
the natural environment as positive ones (Chawla & Derr, 2012; Duron-Ramos et al., 2020;
Gifford & Nilsson, 2014; Lekies & Brensinger, 2015). Furthermore, pleasant experiences in
nature lead to increased environmental responsibility (Berenguer et al., 2005; Evans et al.,
2018) and connection to nature (Ballouard et al., 2013; Engemann et al., 2019; Hinds & Sparks,
2008; Loebach & Gilliland, 2016; Rosa et al., 2019).

In the present study, we did not find strong evidence that residence is related to spider or
snake fears (as participants’ current residence was only related to snake phobia in one of the

analyses). However, the residence is not necessarily the main factor in determining the
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contact and experience a person has with nature, supporting the original conceptualization of
NR as a trait-like human characteristic (Nisbet et al., 2009). This might be related to childhood
experiences and interactions with nature among people living in urban settings. Childhood
interactions with nature seem to positively influence later positive attitudes towards it as
adults (Hosaka et al., 2017), especially when the interaction is active (e.g., planting flowers)
compared to passive (e.g., visiting a park) (Lohr, 2007; Lohr & Pearson-Mims, 2005). Similarly,
younger children were more likely to report animal fears than were older children (Gullone,
2000) and animal phobias tend to start very early in life, around 5 or 6 years of age (Becker et
al., 2007). Thus, it seems likely that the role of experience and the development of fear
inoculation have a window of opportunity to be enhanced. Rural youth's experiences and
conceptualizations of nature differ from those of the city children when the “countryside”
becomes part of their lifestyle and identity (King & Church, 2013). For instance, a previous
study (Soga et al., 2016) found that nature-related experiences without physical contact with
natural settings, such as magazines, books, and films, enhanced children's willingness to
conserve biodiversity.

Similar to fear acquisition (Askew & Field, 2007; Field & Purkis, 2011; Rachman, 1977), positive
attitudes towards nature might be learned through direct exposure, modeling, and vicarious
information. Children raised in urban settings can also develop respect for nature through,
e.g., education about what they eat, nature documentaries, parental guidance, and frequent
visits to rural setting. Such characteristics then may prevent the acquisition of animal-related
fears or the development of APs.

We also showed that snake and spider fearful people see the object of their fear more
negatively, feel more aroused by and dominant over them. In contrast, people scoring lower
on the SNAQ and SPQ feel in control (dominant) over the stimuli and less aroused in their
presence. The low dominance values found in participants with more fear relates to control
and predictability, both paramount in the aetiology and treatment of anxiety disorders. Since
the beginning of the 20th century, the earliest studies on experimental neurosis found that
the lack of predictability and controllability of essential events in people's lives is the common
characteristic (Mineka & Kihlstrom, 1978) . Control seems to involve psychological functions
of danger and safety and the events that signal the occurrence of these conditions (Lohr et al.,
2012). A more recent study (Lommen et al., 2010) also showed that subjects with high levels

of neuroticism tend to show more avoidance concerning ambiguous stimuli, compared to
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subjects with low levels of neuroticism. These data are corroborated in several research
domains, since, e.g., activity in the amygdala is observed when the contingencies between a
stimulus and a negative result are unpredictable (LaBar et al., 1998). This is one of the main
reasons why exposure treatment is used to overcome fears and phobias. New experiences will
create new memories, experiences, and control over the feared stimuli (McNally, 2007; Telch
et al., 2017).

We observed that the NR Experience subscale was correlated with SNAQ and SPQ scores,
suggesting experience as the main ingredient to overcome or inoculate fears. We further
showed that the image valence scores of snakes and spiders (positive-negative) were
significantly affected by the SNAQ and SPQ, and again, there was a significant effect of NR
Experience. It is also important to remind that exposure-based therapies (e.g., cognitive
behavioral therapy) might profit from incorporating both natural and contextual cues and
triggers to treat fears and phobias. During a fearful situation, the amygdala recruits the
hippocampus into remembering contextual information about the event (Rodrigues et al.,
2009). Stress strengthens this recruitment, and facilitates learning a fear association, and
consolidates it into a long-term memory, causing a positive glucocorticoid stress response
feedback loop (Sapolsky, 2017) and impair fear extinction (Milad & Quirk, 2002; Phelps et al.,
2004). Practicing extinction (e.g., by systematic desensitization) in different contextual
environments from the therapist’s office can benefit twofold: by 1) creating new
hippocampus-driven contextual memories related to the feared stimuli and 2) using nature
itself as a stress-reducing environment.

Some limitations of the present study shall be noted. First, although the large sample is a
strength of our study, the gender imbalance may have confounded the results and could have
made the comparison of females and males problematic. The gender difference in snake and
spider phobias we found, i.e. females score higher than males, is a consistently reported
pattern throughout the literature (Becker et al., 2007; King et al., 1998; Moracco & Camilleri,
1983; Polak et al., 2016; Zsido, Arato, et al., 2018). Additionally, although we used structural
equation modeling for statistical analysis, our study was still correlational in design. Therefore,
the direction of the relationship between nature-relatedness and APs is still up to debate. That
is, nature-relatedness protects against developing APs, or APs lead to lower nature-
relatedness (probably both as avoidance of a potential encounter with the phobic object is a

decisive necessity in all phobias). Future studies should try and gather longitudinal data.
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Finally, we used self-report surveys and questions rather than structured diagnostic
interviews.

Notwithstanding some limitations, our study is the first to show that nature-relatedness —
previous experience with nature and a pro-environmental mindset in particular — may serve
as a protective factor against APs. It is still unclear if exposure to nature itself or exposure to
snakes and spiders in nature brings protection against the acquisition of specific fears or if
snakes and spiders are less threatening in those environments. Further studies could
dissociate these experiences and measure if subjective discomfort could vary if participants
observed snakes and spiders in urban vs. natural environments. Nevertheless, this study is yet
another shred of evidence on the positive effects of being close to and spending time in
nature. Our results might suggest that facilitating a positive attitude towards nature by nature-
related experiences and pro-environmental education may help prevent the acquisition of
animal-related fears or the development of APs, thus lowering the prevalence of the most

common SP.
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