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Conalderable research supports the widespread complalnl 
01 mood and beharlorel changes durlng the menstrual cycle. 
Hwcrar ,  th-re Is llltla erldence of enects on lnlellectual per- 
lormance, even lhough sludrnls commonly complaln of It. We 
studled the resvlls oblalned by 244 lemale medlcal and para- 
mrdlcal sludents In all eramlnatlons laken durlng one year. In 
v1.1 01 suspected correlations between personality characteris- 
tics and degree ot dysmenorrhea, an Eysanck Personality Inren- 
tory. measuring exlrorerslon and neurollclsm. was administered. 
The examinallon results ol high and low scoren on these 
permnallty scales and 01 those women wllh prolonged (? six 
days) menses were reanalyzrd. Not one 01 these analyses 
revealed signlllcanl menslrual-cycle ellects on elaminallon per- 
Icrmance. Thus, white soma persona may suller, il does no1 
Beem that mcn.lrual cycla ellacla are aultlc!enl lo handlcap 
slgnllicanlly the examlnallon pedarmanca 01 lhs majority ol  
lemale students. 

(Arch Gen Psychlalv 38:219-221, 1981) 

T he w,nct.pt that m ~ o d  and I~ehavior c l l a n ~ e  (luring the 
tnc~~stru:tI cycle 113s Iwen xe~~t:ral ly :it:ccptt.d for inally 

ccr~tl~ri,!>. IIII~ thr  r.lini,.:ll syndr,~~no..+ tsf mcnslrulrl a1111 
p r ~ . ! ~ ~ : t : ~ i . . t ~ ~ ~ ~ l  clistrc<s w:rc 11ist d1!lir16::ata:nl unt i l  [he lLl:$(b,b 
A l t l ~ t j u ~ l ~  t l l r rc i:; cn~r~si~ler;tl,le dillcrence of n p i n i n ~ ~  cull- 
c c l . ~ ) i l ~ ~  t l lcir i~rvv:ilc~l~:e. Lllese sy nrlrrlmes l~ave 11~.en irlen- 
tih::al i r ~  ali ru l t r~rcl i  s l~ l t l iw l  18, r l r ~ e ,  tllauyh ihc itlridence 
;1n4 sc.;rl.iLy of sl,ecili~: symptoms sw:m to shu\\. cnvnsi(ler- 
al,l,! a:ros-ct~I t~~r: l l  v : t r i : tL iu~~.?. l~~ !Vestern swicty, the prcv- 
:ilunr.~! r,f l h r j r  s)-nilrrn~~lt.s !1:1s lrcen variously uatin~ated 
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hetween extremes of 25% and IN%, depending on the 
symptomatic severity considered diagnostic and the di l i-  
grnee with which symptoms were sought.'-, However the 
cltnical syndromes are defined, i t  is evident that a large 
proportion o f  women experience recurrent cyclical feelings 
of red~lced kvell-king and performance. 

Acconipanying and underlying these feelings is a wide 
n n y e  of affective, physiological. and behavioral changca. 
During thc paramcnstruum (that phase of the cycle dur ing 
menstruatiun or within four d a ~ s  on either side u f  it). 
affective changes include an increase i n  anxiety. depres- 
sinn. and aggression and a reduction i n  sexual drive:-. 
Physiulngically. the range of variables extends from the 
amount of nlotnr activity,' thmugh a~tonomic  reactivity 
anll ln:~lance.'-," hurmainal and other blwjd cnnstituent lev- 
els."-" sensory thresholds."-" and CNS electrical activi- 
ty."-" Behaviorally. the pardmenstrual concomitants iden- 
lil ied to date range from alterations i n  dream content to 
an increased incidence of antisocial activity. accident 
pmnenes, and suicide."." 

Perhaps because of the aide-ranging nature o f  these 
ch:in~es, the complaintvoiced by some women that thr  
par:ll l lrl lstrllunl represents a significant intellectual and 
csa~ninnl in:~ handicap has been widely and uncr i t i ca l l~  
accepted. Howe\.er. en~pirical investigation and suppurt uf 
this contrntion is almost nonexistent. Thc only cangruent 
reporl- are the widely cited stcdies o f  Daltor..nl' She 
r e p r l e d  impaired academic performance i n  selladgirls 
during b 3 h  the n~enstrual and premenstrual pl~ases, w i th  
nlost rITcct i n  those ~ i r l s  w i th  prolonged cycles or pr- 
lunged menses, or buth. Unforttlnately, a number of meth- 
dulogic;il and statistical problems, including the lack of 
standardizing scores and statistical analyses. render these 
conc.lusiuns ~luestionahle. Indeed our close examination of 
her data suggests l i t t le or no effect. Furthermore, the only 
other study i n  this area'* failed to detect cycle effects 011 
either examination performance or the Watvrn-Glaser 
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Correlation Matrix 

Paramalar 
Marital status 

42s  
NeuloliclYn score 
Ertrarrrrion score 

Cycle icttg:h 
Cycle lenglh variebnlih 
~uralion 01 menses 
Premenstrual wpll-being 
Menstrual well-belng 

Academic rating 

.P < 01. 
t P  c .O?. 

Cri t ica l  Th ink ing  A ly~ra isa l  test i n  university students. 
Unfor t t~nate ly .  while meth~dological ly  sound. Somn~er 's  

study" examined only a n  un.st.lected sample u f  students 
and thrrefure did no t  test l h c  possibil ity that  certain 
women who are part icularly susceptible t o  cycle erects 
may indeed labor under an esamination handicap. One 
migh t  expect that  the  most vulneral~ le Eroups tvould 
consist o f  women \vho eshibit  severe paramenstrual s y m p  
tomatology o r  lmssess extreme personality characteristics 
knoivn to be assnciated u.ith a procl ivi ty t o  psychosomatic 
dysfunction. eu, high levels o f  neuroticism. The present 
study. therefore, aimed a t  both repl icat ing previous studies 
and a1 extending them to inclttde an investigation o f  those 
women deemed most \.ulnerable. 

SUBJECTS AND METHODS 

A.  tom! of 244 female medical ( I4 i )  and naramedical 19i)  . . . . 
studenta, ranging in age fmm 17 to 27 years. and who werc nor 
taking hormones, were studied. A t  the completion 01 their final 
annual examinations. tha.+were given an intrrducton. letter and 
asked to complete a menstrual cycle qwstionnaire and the 
Eysenek Personality Inventof?. (EM). The questionnaire sought 
inlormation on the m a t  r m n t  rrcle. as well as averare values for ~ ~ , . ~ ~"~ 
preytous cycles. Quectio~~s related to the duration and vanallility 
o i  lmth thv cycle and the menstrdal pllase, menstrual and premun- 
svual well-beinp. and amount of menslrual b i d  10s. The EI'I 
nenures thedimensions of ertrarersion-introversion and neurot: 
icism. No attemot war made to standardize the ohase of the rrcle . ~ ~ 

~ ~~~ 

in which the EPl was administered, sinre previous rcrarch et:tlle 
University of Queensland" and else~vhere'~ has ~nd~cated that. ii, 
contrast l o  m d  states, basic prxlnality traits such as th& do 
not seem lo have significant cycliral variation. 

The ryck a.as'di\.ided into four phases: menstrual, premen- 
strual, midfollirt~lar, and luteal (time of orulatinn). To maximize 
the rensiliri ly or interphase coml,ariwnr, critical days at the 
m idp in t  01 each phase were identified. These rorrespnndrd tu day 
two of menses (menstrual). f i ~ e  days before [premenstrual), I5 
days k f o r e  Iluteal),and midway Irtween the menstrual and luteal 
(midfollicular). Only examinations taken on or within one day of 
Lhepe points were mnsidered as falling within the critical periods. 
Subjecu sat for a numher o i  examinalions throughout the year 
nnd for a series of examinstions during the final two wreks. The 
rpsulls obtained by each student lor  each examination sere 

\-sriaMes under in\.estigatinn. and interrelationships Lrl\vern 
them were examined by dran inl: up a rorrclation matrix L*.tu.crn 
marital status, age, cxt ra~vr .~ ion and n ~ u m t i ~ i s m  scores, v!elc 
duratiun and variahlitr. duratiinn I I ~  mcnws. menstrual and . . 
prcmvnrtrual urll-lneing. and xgudrn~~r rdllnrs Tlw ellrctx of thv 
q r l e  oo esaminnt~on ccrfnrm;lo~#r. u u n  ckamlnrd h ,  ~writ)rrn;,~g 
one-way analyses of rarian~.c, using cycle phase as the indqwn- 
dcnt variable and the pre\-iasu+ly calculated dilTerenre he~wrun 
examination performanec at :I critical lwricd and the average lor  
all other examinations as t l ~  dclstbdent rarial~le. Sis such andl- 
yso!s were performed: first fur all students, then for h i ~ h  and low 
xorers un the two EPI pcr4,nality dimensions. and finally fur 
thuw subjecb with prolonctd 15. sis days) menses. I n  addition. 
those students u.cre selected a-lltj sat for tl final esaminatiun on a 
menstrual day on which thry rrlnerienced most dirmmfort and 
who rated their d i w m f n r l  as revere. The result ohtained on this 
examination was mmpawl  hy a paired test. with the average 
results obtained i n  all other c\:aminations 1hroup;huut the year. 

RESULTS 

Thcnormat ive  analyses un cycle and' personality charac- I 
teristics showed values clltsc t o  the previously puhlinhed 
norms. Mean cycle length rvas 26.8 2 5.6 days.-while the 
mean var iabi l i ty  i n  cgclc lenflh reported bys tudcnts  was 
2.1 -t 1.0 days and' thc iluralio>-of: menses averaged , 
5.0 % 1.0 days. These valucs. and those frir average. men- 
strual and premenstrual n-ell-heinp, d id  n o i d i f l e r  s i g ~ ~ i f i -  
cantly f rom those reported b y  subjects for the i r  most  
recent (final examination) cyc le, -which suggests tha t  
esamination stress esertvd I i t t le-eKert on  the cycles o f  
these women. hlean extraversion and neumticism scores, 
were 11.6 + 4.0 and 10.i 4.3 days, respectively; scores 
tha t  are very s imi lar  LIB those o f  the general university 
population f rom which t h r w  students r rcre dra~vn." The 
cr~rrelat ion mat r i x  rervaled significant ' relalionships 
hetween age and mar i ta l  status ( r  - 3 4 ;  P C  .01), mcn- 
strual and premenstrual w l l - b e i n g  ( 1 .  = 24;  P  c .02), and 
menstrual w e l l - k i n g  and neumticism ( r  = .25; P < ,021 
(Table). 

None o f  the analyses uf variance, either f o r  all students 
Laken together ( F  = 1.07; d f  - 3,240). o r  o f  the various 
subrrouns of medical s l u t l r t ~ ~ .  ~ iaramedical  students. hirh - .  . ., 

standardiztd. a precaution that has nnt k e n  taken in previous ( F  = 1.56: df = 3.25) and lntv (k  = 2.63: df - 3.29) extra-  
research."" but which is ssentisl for valid comparison across version scorers, 1,iih ( F  = 2.63: d f  = 3.30) and lo,v 
diflerenr crsrninntions. Final examinations falling during critical (F = 1.0:; = 3.45) neur,,ticism scorers, a,ld those suk,- per ids sere identified, and for each sludcnl the diflrrcnre 
Lwtsecn tl!ese scores and the averace for all her other rxamina- jects w i t h  prnlonged mensrrual phases ( F  = 0.Ui. 
tions ramputed, ~~~h stude,,t,s ecadem;c rati,,g d f  = 3,411, eshibi lcd significant elrecls. h 'e i t l~cr  \rere tltc 
w r  ~ U D  waq elso r ~ ~ r ~ ~ ~ ~ t ~ r l  nerformances of those stuilents who sat an  cx;tniination . - ~~7 - ~ ~ 

Several ormsafstatistical nnal?sis were performed. xormative dur ing  severe menstrual i l iwomfo r t  slgni l icantly affected 
data lmeans and standard deviations) were ohtained on the ( 1  - 0.39; not  significant!. Thus, none of these analyses 
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shntecd significant menstrual cycle efects on examination 

performance. 

COMMENT 

The present study fails to find any support for the 
nidesprcad be1it.f that the menstrual cycle exerts signifi- 
cant ellccts on intel lwtual functioning i? general and 
e x u n i ~ ~ a t i o n  performance i n  particular. Even those numen 
whlim hy virtue of severe symptomatology or  personality 
prdisponsition one might expect to he most vulnerable 
ruere nut signilicantly alfected. The fact that the values 

ol~tainetl for personality and menstrual cvcle characleris- 
tics an11 well-being are similar to those previously 
reii)rted,'.""" that neither medical nor paramedical stu- 

dents were aflected. and that examination s t r e s  did not 
wem tn alter menstrual symptomatology, support the 
gencralizability of.the-implications of th is  study to other 

~ ~ o r m a l  populations. Of.cou,rse, it remains possible that 
there exis& a small ' ~ r o u o  o f  women suffering from - .  
extremw of menstrual nntl personaltty dysfunct ion~~.ho do 
suffer intellectt~nl imoairment.-Althoueh there i s  no "men- - 
strual psychosis." rare cases o f  manic-depressive illness 
and periodic.catatonia whose periodicity is l inked to the 

menstrual cycle have been reported." and one would 
certainly espect inteliectual impairment i n  cases such a3 
these. Although the choice oF_t_heEPl in the present study 
was supported b r t h e  finding o f  a significant correlation 

hetween neuroticism and menstrual symptomatology both I 
here and i n  previous studies.'-" i t  mag be that i n  more , 
disturhed populations clinical profiles, eg, the Minnesota 
Multiphasic Personality Inventory, aimed at detecting 
more severe psychopathology mag be more appropriate for 
the identification of high-risk suhjwts. 

I n  r i e a  of the wide-ranging hehavioral and physiological 
effects of the menstrual cycle, it may h@sometchat surpris- 

inp a t  f i rst  sight that no elfectv were detected in a h i ~ h l y  
competitive situation. such a examinations. There seems 
to be no companble studies o f  other cotnpt i t i re  areas 

airart from Bausenswein's" ohservatir~n that many a 
female athlete's best performance has been achieved dur- 
ing menstruation, even to the extent that records have 
been estahlivhed and Olympic medals won. Perhaps the 
reasun f o r  this apparent lack of influence i s  to  be sought in 
the overdetermined nature of competitive success. So 
many factors, including basic abilities and training, are I 
influential in determining competitiveoutcome.that any 
one additional variable, such as a biorhythm:.&nnot be 
espected t o  mni r ibute  more than a very small proportion 
of the. variance, and hence its influence may remain 
undetected: 

I n  .summary; although its effects are manifold and 
sufficient to cause both mental and physical distress in a 

large proportion of women, it seems that the menstrual 
cycle does not represent a significant exaniination handi- 
cap to the majorit? of female students. 
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