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Abstract

Purpose: It is known that women and men
may have different performance in some
cognitive tasks and different hemispheric
specializations. However, results of the sex
difference studies are not always consistent.
Recent studies indicate that some cognitive
abilities of women fluctuate throughout
menstrual cycle. In this study, it is aimed to
find out if men and women in ovulation and
menstruation phases perform differently in
semantic priming (SP) task and remembering
task. Additionally, it is aimed to find out if
there is any hemispheric specialization in SP.
Methods: Seventy two women and 29 men
undergraduate students participated to the
study. Two  pictures were presented
successively to participants for SP. The first
picture was presented for 100 msec on the left-
side, right-side or the center of the screen
according to the experimental condition by
using visual half-field technique and the second
picture was presented on the center.
Participants were required to report if two
pictures were related or unrelated. After the SP
task, participants chose stimuli that they had
rememberred from a list of the stimuli in the

Anlamsal hazirlama ve
hatirlamada cinsiyet farki ve
menstural donem etkileri

Ozet

Amag: Kadinlarin ve erkeklerin bazt biligsel
islemlerde ve hemisferik 6zellesmelerde farkliik
gosterdigi; buna karsin, cinsiyet farkliliklarina
iliskin calismalarin  her zaman c¢ok tutarh
olmadig1 bilinmektedir. Son dénemlerde yapilan
calismalar, kadinlardaki bilissel — becerilerin
menstural doneme baglt olarak dalgalanma
gosterebildigine  isaret  etmistir.  Sunulan
calismada  erkeklerin farklt  menstural
donemdeki  kadinlarin  (yumurtlama  ve
mensturasyon) anlamsal hazirlama (AH) ve
hatirlama gorevindeki peformanslart yoniinden
farklilk  gOsterip  gbstermedigini  incelemek
amaclanmistir. Ayrica AH gorevinde cinsiyete
Ozgli  hemisferik  6zellesme olup  olmadig:
incelenmistir.

Yontem: Calismaya 72 kadin ve 29 erkek
Universite Ogrencisi katdmistir. AH gérevi i¢in
katilimecilara arka arkaya iki resim gosterilmistir.
Gorsel-yart alan teknigi kullanidarak ve deney
gruplarina uygun olarak ilk resim sol gorsel
alanda, sag gorsel alanda ya da merkezde100ms
sunulmus; katithmcilardan merkezde sunulan
birinci resimle ikinci resmin iligkili olup
olmadigini belirtmeleri istenmistir. AH gérevinin
ardindan katiimcilara deneydeki uyaricilarin bir
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experiment in one-minute period.

Findings: Results indicated that all groups had
shown SP and there was no hemispheric
specialization. Men responded related pictures
faster than women in ovulation period
however, no difference was observed between
men and women in menstruation phase.
Similarly, men remembered more stimuli than
the women in ovulation phase. But no
difference was observed between the number
of stimuli remembered by the men and women
in menstruation phase.

Discussion and Conclusion: Generally
findings indicated that cognitive sex differences
might change according to the menstrual phase
of women and these cyclical changes should be
considered in reviewing the results of sex
difference studies or conducting new research.
It was proposed that cyclical cognitive sex
differences might be related to hormonal levels
those fluctuate across the menstrual cycle. The
findings were discussed in the context of the
negative effects of increasing luteinizing
hormone (LH) levels on attentional and
executive functions in both ovulatory phase
and Alzheimer’s disease.

Keywords: Sex difference, menstrual cycle,
semantic priming, remembering,.

(Extended English abstract is at the end of this
document)

listesi verilmis ve bunun icinden hatirladiklarin
bir dakikalik stirede isartlemeleri istenmistir.
Bulgular: Tim gruplarda AH etkisinin oldugu;
ancak bu goreve iliskin  bir hemisferik
Ozellesmenin olmadigt bulunmustur. Erkekler
iligkili ~ resimleri  yumurtlama doénemindeki
kadinlardan ~ daha  hizh  degerlendirirken,
mensturasyon donemindeki kadinlarla boyle bir
farklilik  gbzlenmemistir.  Benzer  sekilde
erkeklerin hatirladiklart genel uyarict ve iliskisiz
uyarict  saytst, yumurtlama  dénemindeki
kadmnlardan daha fazlayken, mensturasyon
donemindeki  kadinlarla  erkekler —arasinda
hatirlanan uyarict sayist bakimindan bir farkliik
bulunmamustir.

Tartisma ve Sonug: Genel olarak bulgular,
bilissel gorevlerde gozlenen cinsiyet
farkliliklarinin - kadimin  igerisinde  bulundugu
menstural doneme baglt olarak degisebilecegini;
cinsiyet  farki  calismalarinin  sonuclarinin
degerlendirilmesinde  ve yeni  caligmalarin
kurgulanmasinda bu donemsel degisimin g6z
ontinde bulundurulmasinin gerekliligini ortaya
koymaktadir. Incelenen gorevlerdeki cinsiyet

farkinin  menstural doneme bagh olarak
degismesinin  kadindaki  dongtisel hormon

dizeyleri ile iliskili oldugu distunilmektedir.
Ozellikle kadinlarin  yumurtlama déneminde
erkeklerden daha disiik performans gostermesi,
kadinlarda yumurtlama doéneminde yiikselen ve
Alzheimer hastalarinda da yutkseldigi bilinen
luteinizing hormonun (LH) bellek ve yuritict
islevler tzerindeki olumsuz etkisi baglaminda
degerlendirilmistir.

Anahtar kelimeler: Cinsiyet farki; menstural
doénem; anlamsal hazirlama; hatirlama.

Giris

Anlamsal (semzantic) bilginin insan beyninde ve bilissel sisteminde nasil temsil edildigi

noéropsikolojideki en ilgi ¢ekici ve tartismalt konulardan birisi olmustur (Laiacona, Barbarotto ve

Capitani, 2006). Anlamsal bilginin islenmesi, karar verme, kategorilendirme, problem ¢6zme gibi

islevlerle iliskili olmast bakimindan da tzerinde ¢ok ¢alisan konulardan birisi haline gelmistir. Ayrica,

Alzheimer, demans gibi norolojik rahatsizliklarda anlamaya iliskin kayiplar yasandigi icin bu

hastaliklarin altinda yatan mekanizmanin anlagilmast bakimindan anlamsal bilginin ¢alistimasi faydalt

gorinmektedir.
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Anlamsal bilginin islenmesine iliskin 6nemli deneysel islem yollarindan birisi anlamsal
hazitlama (semantic priming) proseduridir.Hazirlama(priming) bir uyarict (sézcik, yuz, nesne) ile
karsilasmamizin ardindan, o uyarictya veya iliskili bir baska uyariciya verdigimiz sonraki tepkimizin
bilingsiz olarak degistirilmesidir. Bu degisiklik tepki hizinin artmasi, dogru tepki oraninin artmast
veya tepkinin dogasinin degismesi seklinde olabilir (Smith ve Kosslyn, 2007). Anlamsal hazirlama
(AH) ise, bir hedef uyaricinin (6rnegin, sandalye), kendisinden 6nce anlamsal olarak iliskili bir
hazirlayict (6rnegin, masa) sunulmast durumunda, iliskisiz bir hazirlayict (6rnegin, at) sunulmasina
gore daha hizli hatirlanmasidir. Aktivasyonun yayilmast gorastine (Laisney ve ark., 2011) gore belirli
bir uyaricinin geri getirilmesi, onun igsel temsilini harekete gecirmekte ve bu aktivasyon, bir
kavramdan iligkili olan diger kavrama dogru yayilma goéstermektedir. Bunun sonucunda iligkili
kavramlara ulasmak kolaylasmaktadir. Dagitilmis ag modeline gore ise, hazirlayiciyt islerken hedef
uyaricinin islenmesine iliskin belli bir aktivite 6rtintiisii harekete ge¢meye baslar; dolaysiyla eger
hazitlayict uyaricy, hedef uyarict ile benzer ise ona daha hizlt bir sekilde tepki verilir (Bermeitinger,
Wentura ve Frings, 2008). Hazirlama gorevlerinde hedef ve hazirlayict uyarict olarak kelimeler ve
resimler kullanilmaktadir. Deneklerden sunulan iki uyaricinun iligkili olup olmadigint belirtmesi veya
hedef uyaricinin hangi kategoriye (6rnegin canlt/ cansiz) dahil oldugunu se¢mesi istenir. Laisney ve
arkadaslarinin (2011) yurittiigi bir ¢alismada, deneklere ayni kategoriye ait bir resim ve sézciik ard
arda sunulmus; deneklerden hedef uyaricinin dogal mi (hayvan) yoksa yapay mu (esya) kategoriye ait
oldugu sorulmustur. Bulgular, ayni kategoriye ait olan uyaricilara daha hizli tepki verilerek hazirlama
etkisinin ortaya ¢iktigini gostermistir.

Normal 6rneklemlerde gbzlenen AH etkisinin sizofreni (Mathalon, Roac ve Ford, 2010),
Alzheimer (Dell’Aqua ve Grainger, 1999; Garrard, Ralph, Patterson, Pratt ve Hodges, 2005; Laisney
ve ark., 2011; Rogers ve Friedman, 2008; Small ve Sandhu, 2008), semantik demans (Laisney ve ark.;
Nakamura, Nakanishi, Hamanaka, Nakaaki ve Yoshida, 2000; Rogers ve Friedman, 2008) ve hafif
bilissel bozukluk (Barbarotto, LLaiacona, Macchi ve Capitani, 2002; Laws, 2002) gosteren hastalarda
ortaya ¢itkmadigt rapor edilmistirt. Bu bakimdan AH gorevleri semantik bellek bozukluklart igin
dogru, temiz ve 6rtiik bir 6l¢im olarak degerlendirilmektedir. Alzheimer ve semantik demansta
anlamsal bellekte bozulmalar oldugu; buna ek olarak semantik demansta ytizleri, nesneleri, kokulart
ve tatlart hatirlamakta da bozulmalar oldugu ifade edilmektedir (Laisney ve ark., 2011).

Ote yandan bazt arastirmalar (Barbarotto ve ark., 2002; Bermeitinger ve ark., 2008; Laws,
2002) AH gorevlerinde cinsiyet farklihigi olduguna isaret etmektedir. Ornegin, kadinlar dogal
kategorilerde erkeklere gére daha porzitif hazirlama etkisi gosterirken; erkekler hem yapay hem de
dogal kategorilerde hazitlama etkisi gostermistir (Bermeitinger ve ark., 2008). Alzheimer hastalari,

afazik hastalar ve herpetik ensafalitis hastalart icerisinde de erkeklerde biyolojik maddelere iliskin
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bilgilerde daha fazla bozulma oldugu gézlenmistir (Laiacona ve ark., 2006). Ozellikle beyin-hasarli
hastalarda erkeklerin bitki kategorisine iliskin olarak daha fazla bozulma gosterdigi (bu sekilde
bozulma gosteren hicbir kadinin olmadigr); ancak hayvanlara iliskin benzer bir 6riintiiniin olmadigi;
normal deneklerde ise kadinlarin meyve-sebze kategorisinde daha avantajli oldugu ifade
edilmektedir. Kadimnlarin pozitif duygusal anlamlar iceren hazitlayici kelimelerde daha fazla;
erkeklerinse negatif duygusal anlamlar iceren kelimelerde daha fazla hazirlama etkisi gosterdigi
bulunmustur (Gohier ve ark., 2013).

Ote yandan, bazt AH calismalari (Bermeitinger ve ark., 2008; Meyer ve Federmeier, 2007) bu
goreve sag ve sol hemisferin farkli katkilarda bulunabilecegine isaret etmektedir. Ornegin sol
hemisferin baglamsal olarak iliskili tek bir anlama odaklandigr g&sterilmistir (Meyer ve Federmeier,
2007). Diger bir c¢alismada (Koivisto ve Revonsuo, 2000) resim ve sézcik uyaricilart icin sol
hemisferin hazirlama etkisi ile iliskili oldugu gosterilmistir. Buna karsin, her iki hemisferin de
anlamsal kategorilendirmeye katkida bulundugunu gésteren veriler de (Koivisto ve Laine, 1999)
mevcuttur.

Hemisferik 6zellesme calismalart dil (Bayer, Kessler ve Guntiirkin, 2008; Gizewski, Krause,
Wanke, Forsting ve Senf, 2006; Hausmann ve Guntirkin, 1999; Hausmann ve Guntirkin, 2000,
Shaywitz ve ark., 1995), yiz algist (Bourne, 2010; Hausmann ve Guntirktn, 2000; Proverbio,
Mazzara, Riva ve Manfredi, 2012), sekil karsilastirma (Hausmann ve Gunturkin, 1999; Hausmann
ve Gunturkin, 2000), zihinsel dondirme (Gizewski ve ark., 2006; Schoning ve ark., 2007)
gorevlerinde ve sayisal islemlerde (Pletzer, Kronbichler, Ladurner, Nuerke ve Kerschbaum, 2011)
kadinlarin ve erkeklerin farkli hemisferik 6zellesmeler gosterdigine isaret etmektedir. Ayrica ylz
hatirlama (Guillem ve Mograss, 2005) uzamsal bellek (Postma, Winkel, Tuiten ve van Honk, 1999)
ve epizodik bellek (Gohier ve ark., 2013) gibi bellek gérevlerinde de cinsiyet farkliligr olduguna dair
calismalar mevcuttur.

Buna karsin, son donemlerde cinsiyetler arast farkliligin kadinlarin 6l¢im alinan menstural
donemine gore degisebilecegi distnilmektedir. Cesitli ¢alismalar (Chabanne, Peruch ve Thinus-
Blanc, 2004; Farage, Osborne ve MacLean, 2008; Ferree, Kamat ve Cahill, 2011; Hatta ve Nagaya,
2009; Kimura ve Hampson, 1994; Maki, Rich ve Rosenbaum, 2002; Solis-Ortiz ve Corsi-Cabrera,
2008; Vranic ve Hromatko, 2008) kadinlarin bilissel becerilerinin bir ay boyunca salinan hormon
kanamasinin goraldigi; progesteron ve Ostrojenin en disik diizeye ulastigt donemdir. Hemisferik
6zellesme calismalart (Chabanne, Peruch ve Thinus-Blanc, 2004; Hausmann ve Guntirkiin, 1999;
Hausmann ve Guntirkin, 2000) bu dénemde gesitli bilissel gorevlerde kadinlarin erkeklere benzer

performans gosterdigine isaret etmektedir. Ostrojen ve progesteronun en yiiksek seviyeye ulastigt
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luteal donemde ise kadinlarin erkeklerden farkli olarak iki hemisferinin de benzer performans
gosterdigi gozlenmistir. Hayvan calismalart (Daniel, Fader, Spencer ve Dohanich, 1997) ve
insanlarda yapilan menapoz sonrast 6strojen replasman ¢alismalart (Bryan ve ark., 2010; Newton,
Slota, Yuzpe ve Tummon, 1996) Ostrojenin bellek tzerinde olumlu yonde etkileri oldugunu
gostermistir.

Kadinlarin mesturasyon baslangicindan sonraki 12.-14. gintinde gergeklesen yumurtlama
evresinde ise progesteron diismekte, Ostrojen kisa siireli olarak artmaktadir. Bu doénemde
yumurtlamanin gerceklesmesi icin kritik hormon olan luteinizing hormon (LH) en yuksek diizeyine
ulasmaktadir. LH saliverici hormon (LHRH) analoglar1 ve agonistlerini igeren ilaglart kullanan
kadinlarin bellek performanstyla ilgili subjektif (Kortepeter, Macmillan ve Ferrell, 1992; Newton ve
ark.,1996) ve objektif dlgimler (Green, Pakenham ve Gardiner, 2002; Sherwin ve Tulandi, 1990)
ilaglarin bellek performasini azalttigini gostermistir. Arastirmaciar (Sherwin ve Tulandi, 1996)
LHRHnin bellek tzerindeki olumsuz etkisinin, Ostrojenin azalmast ile agiklanabilecegini 6ne
surmektedir. Ancak, Alzheimer hastaligiyla yiiksek LH degerleri arasindaki iliskiyi gosteren hayvan
calismalart (Berry, Tomidokoro, Ghiso ve Thornton, 2008; Casadesus ve ark., 2006; McConnell ve
ark., 2012; Ziegler ve Thornton, 2010) LH’nin bash basina bellek performansinda bozulmayla iliskili
olabilecegine isaret etmektedir. Calismalar (Bowen, Isley ve Atkinson, 2000; Short, Bowen, O’Brien,
Graft-Radford, 2001) Alzheimer hastalarinda, bu kisilerle yas bakimindan eslestirilmis kisilere gore
LH duzeyinin iki kat fazla oldugunu gostermistir. Ayrica LH igeren ilaglarla tedaviden sonra erkek
hastalarin da bellek, dikkat ve yuritiicii islevlerinde bozulma oldugu gosterilmistir (Green ve ark.,
2002; Short ve ark., 2001).

Ilgili literatlir 1s1g1nda, sunulan c¢alismada, erkeklerin ve kadinlann (LH’nin digik oldugu
mensturasyon doneminde ve LH’nin yiiksek oldugu yumurtlama doneminde) AH ve hatirlama

performansinda farklilik gosterip, gostermedigini incelenmek amaglanmustir.

Yoéntem

Deneyde, erkekler, yumurtlama ve mensturasyon déneminde bulunan kadinlar, AH’ya iliskin
Olcimler olan uyaricilart degerlendirme siiresi, dogruluk orani ve uyaricilart hatirlama duzeyleri
bakimindan karsilastirilmistir. Calismada hemisferik 6zellesmelere iliskin bilgi edinilmesi amactyla
gorsel yari-alan teknigi kullanilmigtr.
Katilimcilar

Calismaya Izmir Ekonomi Universitesinde ve Ege Universitesinde egitim géren, sag elini
baskin olarak kullanan 18-26 yas ranjinda heterosekstiiel 72 kadin ve 29 erkek lisans 6grencisi

katilmistir. Katilimeilar -kendi 6z-raporlarina gére- normal gérmeye sahip ya da goézlik veya lens
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ile normal gérmeye sahip olan kisilerden olusmustur. Ayrica, kadinlar verdikleri 6z-rapora gore
diizenli bir adet dongtist (28-32 glin) gostermektedir ve hormonal tedaviye maruz kalmamistir.
Araclar

Mliskili ve iliskisiz resim ciftlerini hazirlamak icin 42 adet resim cifti olusturulmustur. Resimler
45 lisans 6grencisi tarafindan 5’li Likert tipi Ol¢ek tzerinden degerlendirilmistir. Verilere gére en
iliskili ve iliskisiz bulunan 10 iligkili—10 iliskisiz resim secilmistir. Resimler siyah-beyaz olup, boyut,
stk ve ¢ozunurlik bakimindan Adobe Photoshgp programi kullanilarak esitlenmistir. Resimlerin
boyutu 291x335 pikseldir. Deney ve veri toplama islemleri icin MicrosoftVB 6.0 programi
kullanilmistir.

Islem Yolu

Deneyden 6nce katiimcilarla 6ngoruasme yapilmus; bilgi formlarinin ve aydinlatlmis onam
formlarinin doldurulmast istenmistir.

Katilimcilarin el kullanimint belirlemek iizere Edinburgh El Kullanim Olgegi (Oldfield, 1971)
uygulanmis; Lateralite Orant (Laterality Quotient) +60'n altinda olan (baskin olarak sag elini
kullanmayan) katilimecilar, sonraki isleme alinmamugtir.

Kadin katilimcilara menstural dénemlerine gbre uygun bir tarth verilmis ve deneye ilgili
donemde katilmalart istenmistir. Mensturasyon evresi i¢in kadmlarin kanamanin ilk ti¢ giniinde ve
yumurtlama evresi i¢in, kanamanin ilk giininden sonraki 12.-14. gtnler arasinda deneye katilmalari
saglanmustir.

Denekler deney gruplarindan birine [sol gorsel alan (SOGA) grubu, sag gorsel alan (SAGA)
grubu ve bilateral gorsel alan (BIGA) grubu] seckisiz olarak atanmustir. Denegin bilgisayar ekraninin
karsisina oturmast ve g¢ene sabitleyici kullanidarak baginin sabitlenmesi saglanmistir. Katiimcilara
bilgisayar ekranindaki odaklanma noktasina (yaricap=0.84°) iki saniye bakmalari séylenmistir. Daha
onceki bir AH ¢alismasinda (Meyer ve Federmeier, 2007) kullanilan islem yolu izlenerek deneklere
arka arkaya iki resim gosterilmistir. Tlk resim deney gruplarina uygun olarak SOGA’da, SAGA’da
veya merkezde sunulmustur. Birinci resim 100ms gosterildikten sonra, ikinci resim merkezde
sunulmus ve denekten kendisine sunulan iki resmin iliskili olup olmadigini belirtmesi istenmistir
(Sekil 1). Katilmcilar klavye tzerinden iliskili resimler icin “a”; iliskisiz resimler icin “k” tusuna
basmislardir. Tliskili ve iliskisiz resim ¢iftleri seckisiz bir sirada sunulmustur. Katiimcilarin tepki
suresi ve tepkilerin dogrulugu kaydedilmis ve AH’nin Ol¢utleri olarak degerlendirilmistir. Ik iki
deneme katithmecilarin aligmalar igin hazitlanmis ve degerlendirilmeye alinmamustir. Uyaricinin
bilgisayar ekranindaki gorsel acist, 10.94°(yatay), 14.61°°dir (dikey) ve uyaricinin merkezi, odaklanma
noktasindan 14.98° wuzaklikta yer alacak sekilde sunulmustur. Sekil 2’de uyarict sunumlati

gosterilmektedir.
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Fiksasyon

noktast (2sn)

Fiksasvon

gl

noktas: (2sn)

10O msn
100 msn

Iligkili Uyarict Sunumu lliskisiz Uyarict Sunumu

Sekil 1. Ornek uyarict sunumu. Sekilde sol gorsel alana (SOGA) sunulan iligkili ve iliskisiz uyarici

ciftleri gosterilmektedir.

Deney sonrast hatirlanan uyarict sayisini tespit etmek tizere bir test uygulanmistir. Deneyde
sunulan uyaricilar bir kagitta yazili olarak deneklere verilmis ve bir dakika icinde deneklerden

listedeki uyaricilardan hangilerini gérdiklerini isaretlemeleri istenmistir.

Sol-gorsel alan (SOGA) Sag-gorsel alan (SAGA) Bilateral-gorsel alan (BIGA)

Sekil 2. Sol gorsel alan (SOGA), sag gorsel alan (SAGA) ve bilateral gorsel alan (BIGA) uyarict

sunumlari.

Sonuglar
Aunlamsal Hazurlama Sonuglar:
“Anlamsal hazirlama, bir hedef uyariciya, kendisinden 6nce anlamsal olarak iliskili bir
hazirlayict sunulmast durumunda, iliskisiz bir hazirlayict sunulmasina gére daha hizli tepki

verilmesidir”.seklinde tanimlanmaktadir.
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Bu baglamda AH etkisini test etmek icin katthmcilarin iligkili ve iliskisiz uyaricilar
degerlendirme stresini karslastirmak hedeflenmistir. Bunun icin 3 (grup) X 3 (gorsel
alan/hemisfer) tekrarlt Slcimler icin ¢ift yonli ANOVA uygulanmustir. Analiz sonuglari iligkili ve
iliskisiz uyaricilart degerlendirme stresi (F(1, 92=74.9, p<.05) ve grup X degerlendirme stiresi
arasindaki etkilesimin (F(2, 92)=3.01, p<.05) anlamli olduguna isaret etmistir. Gorsel-
alan/hemisfer ve ilgili etkilesim etkileri anlamli bulunmamustir (p>.05).

Veriler grup degiskenine gore boliinerek tekrarlt olctimler icin ANOVA uygulandiginda
erkekler (F(1, 28)=35.11, p<.05); mensturasyon donemindeki kadinlar (F(1, 36)=15.34, p<.05) ve
yumurtlama dénemindeki kadmlar (F(1, 34)=21.09, p<.05) i¢in anlamli bir siire etkisinin oldugu
gorilmustir. Tim gruplarda iliskili uyaricilanin, iliskisiz uyaricilardan daha hizli degerlendirildigi,
dolayistyla AH etkisinin ortaya ¢iktigt gézlenmistir (Sekil 3).

20.000
19.000
18.000 |
17.000
16.000
15.000 .
14000 | O Iligkili
13.000 | W lliskisiz
12.000 |

11.000

Uyaricillar1 Degerlendirme Siiresi
(ms)

10.000 : : !

erkek mens yumurtlama
Grup

Sekil 3. Gruplara gore anlamsal hazirlama etkisi

Degerlendirme Siiresi, Dogruluk Puanz ve Haterlanan Uyarier Sayisina Uiskin Sonuglar

Bagimsiz degiskenler olan grubun (erkek, mensturasyon donemindeki kadin, yumurtlama
donemindeki kadin) ve gorsel alan/hemisferik uyarimin (SAGA, SOGA ve bilateral), bagiml
degiskenler olan tepki stiresi (iliskili x iliskisiz), tepki dogrulugu (iliskili x iliskisiz) ve hatirlanan
uyarict sayist (iliskili x iliskisiz) tizerindeki etkisini incelemek icin 3 X 3 cok yonli varyans analizi
(MANOVA) uygulanmustir. Sonuglar, grubun anlamli bir etkiye sahip oldugunu gostermistir
(Wilk's x=0.93, F(12, 174)=2.04, p<.02, kismi ¢’=.12). Ancak, gorsel-alan/hemisferik uyarimin
(p>.05) ve grup X gorsel-alan/hemisferik uyarim etkilesiminin (p>.05) etkisinin anlamli olmadigt

bulunmustur.
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Grubun, tepki stresi, tepki dogrulugu ve hatirlanan uyarict sayist tzerindeki etkisini test
etmek uzere tek-yonli varyans analizleri (ANOVA) yapimistir. Analizler, grubun, hatirlanan
uyarict sayst iizerinde (F(2, 92)=3.42; p=.03; kismi ¢°=.08); hatirlanan iliskisiz uyaricilarin sayst
tizerinde (F(2, 92)=3.37; p=.04; kismi ¢’ =.07) ve iliskili uyaricilarin hatirlanma siiresi iizerinde
(F(2, 92)=3.76; p=.03; kismi ¢ =.08) anlamli etkiye sahip oldugunu; fakat toplam dogru sayist (F
(2, 92) = 3.37; p > .05) ve tepki stresi (F (2, 92)=1.66; p>.05) bakimindan gruplar arasinda
anlamli fark olmadigini géstermistir

Tek-yonli ANOVA’y1 takiben, hangi gruplar arasinda fark oldugunu anlamak icin
Bonferroni ¢oklu karsilastirma testleri yapilmistir. Hatirlanan toplam uyarict sayisina gore yapilan
coklu karsillastirma testine gore, yumurtlama doénemindeki kadinlarin hatirladigt uyarict sayist
M=12.31, SD =2.82) ile erkeklerin hatirladiklart uyarict sayist (M =14.03, SD =2.56) arasinda
anlamli bir fark bulunmustur p=.03 (Sekil 3). Ote yandan, erkekler ve mensturasyon dénemindeki
kadmnlarin (M =13.05, SD =2.14) hatirladiklar uyarict sayist arasinda (p>.05) ve mensturasyon
donemindeki kadinlar ile yumurtlama donemindeki kadinlarin hatirladiklart uyarict sayist arasinda

(»>.05) anlamli bir farklidik bulunmamustir (Sekil 4).
14,5
14,0 |

135 ¢

Hatirlanan Toplam Uyarici
Sayi1s1

erkek mens yumurtlama
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Sekil 4 Gruplara gore toplam hatirlanan uyarict sayilart
Hatirlanan iliskisiz uyaricilara iliskin yapilan Bonferroni ¢oklu karsilastirma testlerine gore
yumurtlama dénemindeki kadinlar (M =4.72, §D =1.78) ile erkekler (M =5.72, §D =1.85)
arasinda anlamli bir fark bulunmustur p =.05 (Sekil 3). Ote yandan, erkekler ve mensturasyon
dénemindeki kadinlarin (M = 4.97, §D =1.40) arasinda (p>.05) ve mensturasyon dénemindeki
kadinlar ile yumurtlama dénemindeki kadinlar arasinda (p>.05) anlamli bir farklidik bulunmamustir.
Mliskili uyaricilarin  degerlendirme stiresine iliskin yapilan Bonferroni ¢oklu karsilastirma

testleri ayni Oriintiiye isaret etmistir. Buna gére yumurtlama dénemindeki kadinlar (M =13517.6,
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SD =4663.99) ile erkekler (M =11979.96, SD =3013.51) arasinda anlamli bir fark bulunmustur
=05 (Sekil 3). Ote yandan, erkekler ve mensturasyon dénemindeki kadinlar (M =12377.19 SD
=4365.99) arasinda (p>.05) ve mensturasyon donemindeki kadinlar ile yumurtlama dénemindeki

kadinlar arasinda (p>.05) anlamli bir farklilik bulunmamistir (Sekil 5).
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Sekil 5. Gruplara gore iliskili uyaricilart degerlendirme strelerinin ortalamast

Tartigsma

Sunulan calismada erkeklerin ve farkli menstural evrelerde bulunan kadinlarin AH
performanst ve hatirlama miktarlart arasinda bir fark olup olmadigr incelenmistir. Ayrica, AH
performansinda herhangi bir hemisferik 6zellesmenin olup olmadigini test etmek amaciyla gorsel
yari-alan teknigi kullanidarak hazitlayict uyaricilar SAGA, SOGA ve bilateral kosulda sunulmustur.
Ancak elde edilen veriler anlamsal hazitlama gorevinde gorsel alan/hemisfer etkisinin olmadigina
isaret etmistir. S6z konusu bulgular, AH islemine her iki hemisferin de ortak katk: yaptigi yéntindeki
gorist (Koivisto ve Laine, 1999) destekler niteliktedir.

Calismadan elde edilen veriler tim gruplarda AH etkisinin oldugunu gOstermistir.
Katilimcilar, anlamsal olarak iliskili uyarict ¢iftlerine, anlamsal olarak iliskisiz uyarict ¢iftlerinden daha
hizlt tepkide bulunmuslardir. Uyaricilarin iliskili olup olmadigina dair verilen dogru tepkiler
bakimindan da gruplar arasi farkliligin olmadigi gézlenmistir.

Ancak, arastirmanin 6nemli bulgularindan birisi iligkili uyaricilann degerlendirilme  stiresi
bakimindan gruplar arasinda bir farkliligin olduguna yoneliktir. Buna gore erkekler, iliskili uyaricilari,
yumurtlama doénemindeki kadinlardan daha hizli degerlendirirken; mensturasyon doénemindeki
kadinlardan farkli degerlendirmemektedir. Yumurtlama doénemindeki kadinlarla, mensturasyon

donemindeki kadinlar arasinda iliskili uyaricilart degerlendirme hizi bakimindan anlaml bir degisim
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bulunmamasina karsin, cinsiyetler arast farkliligin kadinlarin icinde bulundugu déneme gére degistigi
gozlenmistir. Dolaysiyla kadinlar mensturasyon doneminde iken AH gorevinde iliskili uyaricilari
erkekler kadar hizli degerlendiriken; yumurtlama doéneminde erkeklerden daha yavas
degerlendirmektedirler.

Arastirmada 6ne ¢tkan ikinci 6nemli bulgu, genel olarak erkeklerin yumurtlama dénemindeki
kadinlardan daha fazla uyarict hatirlamasiy; ancak mensturasyon dénemindeki kadinlarla boyle bir
farkliigin ~ bulunmamasidir.  Benzer sekilde erkekler, iliskisiz olan uyaricilart  hatirlama
performansinda da mensturasyon donemindeki kadmlardan farkli degilken, yumurtlama
donemindeki kadinlardan daha iyi performans gostermislerdir.

Kadinlar ve erkekler arasinda dénemsel olarak degismekte olan bu cinsiyet farkliliginin
hormonal dalgalanmalarla iligkili oldugu dustintlmektedir. Kadinlarda mensturasyon dénemi,
kadinlik hormonlar olan 6strojen ve progesteronun en diisitk seviyede seyrettigi donemdir. Bu
donemde kadinlar uyaricilart degerlendirme stiresi ve hatirlama sayist bakimindan erkekletle benzer
performans gostermistir. Tutarli olarak, menstural donem c¢alismalart (Hausmann ve Guntiirkin,
1999; Hausmann ve Guntirkin, 2000) farkli bilissel islemlerde mensturasyon doénemindeki
kadinlarin erkekletle benzer performans gosterdigine isaret etmektedir.

Ote yandan, yumurtlama dénemi, kadinlardaki progesteron hormonun diisiik oldugu; ancak
Ostrojen ve LH hormonlarnin yiksek oldugu bir dénemdir. Calismadan elde edilen bulgular
kadinlarin bu doénemde uyaricilarnt degerlendirme stiresi ve hatirlanan uyarict sayist bakimindan
erkeklerden diisiik performans gosterdigine isaret etmistir. Literatiirde yer alan Ostrojen ile ilgili
calismalar (Daniel ve ark., 1997; Fillit, 2002) 6strojenin bellegi destekleyici bir etkisinin oldugunu
ifade etmektedir. Dolayisiyla kadinlardaki bu dénemde gozlenen performans disikliginin kisa
sureli yukselen Ostrojen seviyesi ile agiklanamayacagr dustntlmektedir. Ancak bu dénemde en
yuksek seviyesine ulasan LH’nin bellek ve uyarict degetlendirme siiresindeki dustik performans ile
iligkili olabilecegi dustiniilmektedir. LH ile ile ilgili yapilan calismalar (Bowen ve ark., 2000,
Casadesus ve ark., 2006; Short ve ark., 2001) LH nin bellek, yurttici islevler ve dikkat tizerinde
negatif bir etkiye sahip oldugunu gostermistir. Yine Alzheimer hastalarinda LH oraninin eslestirilmis
orneklemin iki katt oldugu bulunmustur (Bowen ve ark., 2000; Short ve ark., 2001). Alzheimer ve
semantik demansta genel olarak anlamsal bellekte de bozulmalar oldugu ifade edilmektedir (Rogers
ve Friedman, 2008). Alzheimer hastalarinda gézlenen anlamsal bellek performansindaki disis ile
calismamizda yumurtlama doéneminde gozledigimiz anlamsal bellek performansina iliskin
Slcimlerdeki dustik performansin tutarli oldugu gérilmektedir. Her iki durumda da LH hormon
diizeyinin yiikselmis olmasinin, AH gorevindeki ve uyaricilara iliskin bellekteki disiik performansin

altinda yatan nedenlerden biri olabilecegi dustinilmektedir. Calismamizda yumurtlama dénemini


http://dx.doi.org/10.14687/ijhs.v12i1.3197

754
Gilbetekin, E., Cetinkaya, H., & Dural, S. (2015). Anlamsal hazirlamada ve hatirlamada cinsiyet farki ve menstural
donem etkileti. International Journal of Human Sciences, 12(1), 743-760. doi: 10.14687 /ijhs.v12i1.3197

belirlemek icin duzenli adet dongtistine sahip olan kadinlarin adetlerinin ilk gliniini takiben 12-14.
guniinde 6l¢tim alinarak, LH dizeyinin yiikselmis oldugu varsayilmaktadir. Ancak ¢alismada LH
diizeyi dogrudan oSlctilmemistir. Gelecekte yapilacak olan calismalarda yumurtlama dénemindeki
kadinlarin bellek ve bilissel performanslar ile birlikte ILH diizeylerinin objektif olarak 6lciilmesi bu
konuda aydinlatict olacaktr.

Sunulan ¢alismanin bulgulart bilissel gorevlerde gozlenen cinsiyet farkliliklarnin kadinin
icerisinde bulundugu menstural doneme baglt olarak degisebilecegini; cinsiyet farki ¢alismalarinin
sonuclarinin degerlendirilmesinde ve yeni ¢alismalarin kurgulanmasinda bu dénemsel degisimin g6z

ontinde bulundurulmasinin gerekliligini ortaya koymaktadir.
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Extended English Abstract

How semantic knowledge is represented in the human brain and in our cognitive system is
one of the most intriguing and debated topics of contemporary neuropsychology (Laiacona,
Barbarotto, & Capitani, 20006). Processing of semantic knowledge also became a frequently studied
subject due to it’s close relations to decision making, categorization and problem solving.
Additionally, studying semantic knowledge seems to be critical to understand the mechanisms
underlying diseases such as dementia and Alzheimer’s disease in which there is big loss of
understanting.

Semantic priming is one of the experimental methods for studying semantic knowledge.
“Priming” follows an encounter with a stimulus (a word, a face or other object) and constitutes
unconscious alterations in our subsequent response to that stimulus or a related one. These
behavioral changes can include increase of speeding response, increasing the accuracy of response,
or biasing (Smith & Kosslyn, 2007). Semantic priming (SP) is remembering a target stimulus
(‘chair’), faster when it is preceeded by a related stimulus (‘table’), than it is preceeded by an
unrelated stimulus (‘horse’). Usually, words or pictures are used as prime or target stimuli in SP
tasks and subjects are required to state if the two stimuli are related or which category the target
stimulus is belong to.

In an SP study (Laisney et al., 2011), a picture and a word those belong to same category
were presented to subjects and they were asked if the target stimulus was belong to a natural
(animal) or artificial (object) category. They (2011) found an SP effect showing that the subjects
responded faster for the same category stimuli.

It was reported that SP effect that is observed in normal population could not observed in
patients who suffer from schizophrenia (Mathalon, Roac, & Ford, 2010), Alzheimer’s disease
(DellAqua & Grainger, 1999; Garrard, Ralph, Patterson, Pratt, & Hodges, 2005; Laisney et al.,
2011; Rogers & Friedman, 2008; Small & Sandhu, 2008), semantic dementia (Laisney et al;
Nakamura, Nakanishi, Hamanaka, Nakaaki, & Yoshida, 2000; Rogers & Friedman, 2008) and mild
cognitive impairments (Barbarotto, Laiacona, Macchi, & Capitani, 2002; Laws, 2002) Therefore,
semantic priming (SP) paradigm is considered as a pure and precise implicit measurement of
semantic memory impairment.

On the other hand, some studies (Barbarotto et al., 2002; Bermeitinger et al., 2008; Laws,
2002) indicated that there was a sex difference in SP tasks. For instance, women had more positive
priming effect than men in natural categories while men had priming effect in both natural and
artificial categories (Bermeitinger et al, 2008). The data concern Alzheimer patients, aphasic
patients and an unselected series of patients affected by herpetic encephalitis indicated
disproportionate impairment of knowledge of biological items in males (See in Laicona et al., 2000).
In another sex difference study, Gohier and colleagues (2013) found that male participants
demonstrated significantly stronger priming effects in emotionally negative conditions, compared to
females while female participants demonstrated significantly stronger priming effects in emotionally
positive conditions.

Some EP studies (Bermeitinger et al., 2008; Meyer & Federmeier, 2007) showed that right
and left hemispheres might give different contributions to semantic priming. Meyer and
Federmeier, (2007) proposed that left hemisphere focused on only one context-related meaning in
SP task. In another study (Koivisto & Revonsuo, 2000) left hemisphere was found to be related to
priming effects for both picture and word stimuli. However, there is also data (Koivisto & Laine,
1999) showing that both hemispheres contributed to sematic priming.

A large body of hemispheric asymmetry research have shown that men and women posses
different hemispheric asymmetries in language, (Bayer, Kessler, Gunturkin, & Hausmann, 2008;
Gizewski, Krause, Wanke, Forsting, & Senf, 2006; Hausmann & Guntiirkiin, 2000; Hausmann &
Guntirkiin, 1999; Shaywitz et al., 1995), face perception (Bourne, 2010; Hausmann & Gintirkiin,
2000; Proverbio, Mazzara, Riva, & Manfredi, 2012), figure comparison (Hausmann & Guntirkin,
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2000; Hausmann & Giuntiirkiin, 1999); mental rotation (Gizewski, Krause, Wanke, Forsting, &
Senf, 2006; Schoning et al., 2007) and number processing tasks (Pletzer, Kronbichler, Ladurner,
Nuerke, & Kerschbaum, 2011). In addition, sex difference was found in memory tasks such as
memory for faces (Guillem & Mograss, 2005), spatial memory (Postma, Winkel, Tuiten & van
Honk, 1999) and episodic memory (Gohier et al, 2013).

However, recently, it is thought that these sex differences can be altered by menstrual periods
of women subjects. A group of study (Chabanne, Peruch, & Thinus-Blanc, 2004; Farage, Osborn,
& MacLean, 2008; Ferree, Kamat, & Cahill, 2011; Hatta & Nagaya, 2009; Kimura & Hampson,
1994; Maki, Rich, & Rosenbaum, 2002, Solis-Ottiz & Corsi-Cabrera, 2008; Vranic & Hromatko,
2008) indicated that women’s cognitive abilities vary across the menstrual cycle due to the changing
hormone levels. The levels of progesterone and estrogen decrease in menstruation phase when the
bleeding occurs. Hemispheric specialization studies (Chabanne, Peruch, & Thinus-Blanc, 2004;
Hausmann & Guntirkin, 1999; Hausmann & Gunttrkiin, 2000) showed that men and women
performed similarly in the menstruation phase while they do not in the luteal phase of menstrual
cycle. Researchers (Hausmann & Guntirkin, 2000) explain this changing cognitive pattern with
changing levels of progesterone throughout the menstrual cycle.

Ovulation occurs 12-14 days after the first day of menstruation. In this phase, progesterone
decreases and estrogen increases for a limited short time. However, luteinizing hormone (LH)
which was critical for ovulation peaks in this period. Casadesus and colleagues (2006) showed that
Alzheimer’s disease was correlated with high LH levels. Other studies (Bowen, Isley, & Atkinson,
2000; Short, Bowen, O'Brien, & Graff-Radford, 2001) also showed that Alzheimer’s patients have
LH levels two times more than the paired healthy sample. Research on women who are treated
with LHRH (luteinizing hormone releasing hormone) analogs showed that objective (Sherwin &
Tulandi, 1996) and subjective (Newton, Slota, Yuzpe, & Tummon, 1996; Kortepeter, Macmillan, &
Ferrell, 1992) memory scores decrease. Green and colleagues (2000) also found that memory,
attention and executive functions of men who treated with LLH agonists due to prostate cancer
impaired.

In light of the presented literature, we aimed to find out if men and women in different
menstrual phases (low LH level menstruation phase; and high LH level ovulation phase) would
have different performance in SP and remembering task.

Method
Participants

Seventy five hetereosexual women and 29 heterosexual men who were right-handed
undergratuate student in Ege University and Izmir University of Economics volunteered to
participate the study. Their age ranged 18-26. Ediburg Handedness Inventory (Oldfields, 1971)
was used to determine the hand use. Those who had +60 and above Laterality Quotient
participated the experiment.

According to their self-report, participants had normal vision or corrected to normal vision.
Women participants had regular menstrual cycle and they had no hormonal manipulation
according to their self-report.

Apparatus and Materials

Fourty two related and unrelated visual stimulus pairs were used. In a preliminary study, we
gave a 5-point Likert Scale to 45 undergratuate students to determine the degree of relationship
between the pairs. The most related 10 and the most unrelated 10 stimulus pairs were selected for
the original experimental presentation. The visual stumuli were black and white colored, they were
equalized by their size, color and resolution. The size of the pictures was 291 x 335 pixel (wide x
lenght). Microsoft VB 6.0 software was used for stimulus presentation and data acquisition.
Procedure

Prior to the experimental session, a meeting was appointed with women to have information
about their menstrual cycle to arrange the next meeting. Edinburgh Handedness Inventory
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(Oldfield, 1971) was applied in order to determine the hand use and the subjects whose laterality
quotient was above +60 (right hand users) voluteered the study. Women for the menstrual period
were participated on one of the first 3 days of their bleeding while women for the ovulation period
were participated 12-14 days after the first day of their bleeding. Participants filled the informed
consent form.

Microsoft VB 6.0 software was used for stimulus presentation and data acquisition. Subjects
were randomly assigned one of the experimental groups: left viusal field (LVF) group, right visual
field (RVF) group and bilateral (BIVF) group. Subjects were instructed to fix their heads on the
chin rest and focus on the fixation point (radius=0.84°) on the computer screen. After presenting
the fixation point for 2s, a stimulus was shown in one of the visual fields (left, right or center) for
100 msec. The stimuli subtended a visual angle of 10.94° horizontal by 14.61° vertical and the
center of each stimulus positioned 14.98° from the fixation point for the lateral presentations. For
the bilateral presentation the stimulus was presented at the same position with the fixation point.
After the presentation of the first stimulus, the second stimulus was presented in the center of the
screen and the subject was asked if the first and the second picture were related or unrelated.

The related and unrelated stimulus pairs were presented in a mixed fashion. Subjects
responded by using the keyboard (a and k). We recorded the correct response ratio and response
time of the subjects. The first two trials were not considered due to the habituation process.
Subjects’ evaluation time and evaluation scores were recorded.

After the experimental session subjects were given a list including the names of the stimuli
presented in the experiment. The subjects were asked to mark the names of the stimuli that they
had seen in the experiment.

Results
Semantic Priming Results

We compared the reaction time for related and unrelated stimuli to find out if SP effect
occurred.

We conducted 3 (group) X 3 (visual field/hemisphere) two-way repeated measures
ANOVA. The results of the analysis showed that reaction time for related and unrelated stimuli
(F(1, 92=74.9, p<.05) and group X reaction time interaction were significant (F(2, 92)=3.01,
$<.05). Visual field / hemisphere and the other interactions were not significant (p>.05).

The data was splitted in respect to group and repeated measures ANOVA was conducted.
According to this analysis, we found a significant reaction time effect for men (F(1, 28)=35.11,
»<.05); women in menstruation phase (F(1, 36)=15.34, p<.05) and women in ovulation phase
(F(1, 34)=21.09, p<.05). Related stimuli were responded faster than than the unrelated stimuli in
all of the groups indicating an SP effect.

Results for ResponseTime, Correct Response Rate and Numiber of Rementbered S timuli

We conducted 3 X 3 MANOVA in order to find out the effects of our independent variables
group (men, menstruation, ovulation) and visual field /hemisphere (RVF, LVF and BVF) on the
dependent variables response time, correct response rate and the number of rememberred
stimuli. We found a significant group effect (Wilk's A=0.93, F(12, 174)=2.04, p<.02, partial
¢’=.12). However, we did not find any significant effects of visual field/hemisphere (p>.05) and
interaction of group X visualfield/hemisphere (p>.05).

One-way ANOVA s were conducted for each of the dependent variable. Results indicated
that group had significant effects on the number of remembered stimuli (F(2, 92)=3.42; p=.03;
partial ¢°=.08); number of remembered unrelated stimuli (F(2, 92)=3.37; p=.04; partial ¢* =.07)
and number of remembered related stimuli (F(2, 92)=3.76; p=.03; partial ¢* =.08) but; no group
effects were found on correct response rate (F (2, 92) = 3.37; p > .05) and response time (F (2,
92)=1.606; p>.05).

Following the main effect of group in ANOVA we conducted Bonferroni pairwise
comparisions. There was significant difference between the number of stimuli remembered by
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the women in ovulationary phase (M=12.31, §D=2.82) and the number of stimuli remembered
by men (M =14.03, SD =2.56) P=.03. On the other hand, no significant difference was found
between the number of stimuli remembered by the women in menstruation phase (M =13.05, §D
=2.14) and men (p>.05). We also did not observe significant difference between the number of
stimuli remembered by the women in menstruation phase and the women in ovulation phase.
(»>.05).

The results of Bonferroni pairwise comparison tests for the number of remembered
unrelated stimuli indicated that there was significant difference between women in ovulation
period (M =4.72, D =1.78) and men (M =5.72, §D =1.85) p=.05 . On the other hand, no
significant difference was found between men and women in menstruation phase (M = 4.97 D
=1.40) (p>.05) and women in ovulation phase and menstruation phase (»>.05).

The same pattern was also observed in the reaction time for related stimuli. Bonferroni
pairwise comparison test showed that respose time of women in ovulation phase (M =13517.6,
SD =4663.99) and men (M =11979.96, SD =3013.51) was significantly different p =.05. But, no
significant difference was found between the response time of men and women in menstruation
phase (M =12377.19, §D =4365.99) (p>.05) and response time of women in ovulation phase and
women in menstruation phase (p>.05).

Discussion
Results of the presented study indicated that all groups had shown SP and there was no
hemispheric specialization. Men responded related pictures faster than women in ovulation period
however, no difference was observed between men and women in menstruation phase. Similarly,
men rememberred more stimuli than the women in ovulation phase. But no difference was
observed between the number of stimuli rememberred by the men and women in menstruation
phase.

The most interesting finding of our study is changing sex difference in memory performance
regarding to the menstrual cycle. We found that women in ovulation period remembered less
stimuli than men did while, there was no significant difference between men and women in
menstruation period. One of the explanations for this finding is, negative effect of LH on memory
which is known to be secreted maximally in ovulation and not secreted in menstruation phase.
Alzheimer studies (Bowen, Isley, & Atkinson, 2000; Short, Bowen, O'Brien, & Graff-Radford,
2001), showed that LH was secreted two times more than the matched population in patients with
Alzheimer’s diesease. Additionally, LH containing drugs have also negative effects on memory
performance (Green et al., 2002; Newton, Slota, Yuzpe, & Tummon, 1996; Kortepeter, Macmillan,
& Ferrell, 1992, Sherwin & Tulandi, 1996). Animal studies (e.g. Casadesus et al., 2000) support the
relationship between LLH levels and Alzheimer’s diesease. They show that high ILH levels diminish
the memory performance (Berry, Tomidokoro, Ghiso, & Thornton, 2008). Thus, in our study we
speculate that the poorer memory performance of women in ovulation phase might be correlated
with the LH levels that was assumed to be highest in ovulatory phase of the menstrual cycle.

We collected data on the 12" - 14" day of menstrual cycle from the women who had regular
cycle to detect the ovulation period. However, if we had measured the hormone levels in the
ovulation period, we would show a more precise relationship between memory performance and
LH levels. Therefore, we suggest to measure hormone levels for the future studies.

Generally, our study indicated that sex difference in cognitive proceses such as SP and
memory can be altered by the menstrual cycle of women. Our findings pointed out that menstrual
phases of female subjects should be taken into account in evaluating and conducting cognitive sex
difference studies.
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