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® Considerable research supports the widespread complaint
of mood and behavioral changes during the menstruai cycle.
However, thare Is liltla evidence of elfects on intellectual per-
formance, aven though sludents commonly complain of it. We
studied the results obtainad by 244 temale medical and para-
medical students in al examinations taken during one year. In
view of suspeciad correlations betwean personality characteris-
tics and degree of dyamenorrhes, an Eysenck Peraonality Inven-
tory, measuring extroversion and neurctlcism, was administered,
The examination results ol high and low scorers on theas
persanality scales and of those women with proionged (= six
days} menses were reanalyzed. Not one of theses analyses
revealed signiticant mensirual-cycle efiects on examinallon per-
termance. Thus, while some persons may sulfer, it does nol
saem that mensirual cycle elfacts are sulficient to handicap
signiticanlly the examinalion performance oi the majority ol
fermale sludents. '

{Arch Gen Psychlatry 38:218-221, 1981)

he eoncept that mood and behavior chungre during the

menstrual evele has been gencrally aceepted for many
eenturies, hut the cinieal syndromes of menstrual and
prewenstruad distress were not delinented until the 19505,
Although there is consideruble difference of opinion con-
eerning their prevalence, these syndromas have been iden-
tifien] in ali cultures shidied to date, though the incidence
and severity of specific symprloms seem to show eonsider-
able cross-cultural variulion.® In Western sociely, the prev-
alence of these syndromes has been variously estimated
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between extremes of 25% and 100%, depending on the
symptomatic severity considered diagnostic and the dili-
gence with which symptoms were sought.*® However the
clinteal syndromes are defined, it is evident that a large
preportion of women experience recurrent cyclical feelings
of reduced well-being and performance.

Accompanying and underiying these feelings is a wide
ranyge of affective, physiological, and behavioral changes.
During the paramenstruum (that phase of the evele during
menstruation or within four days on either side of it),
affective changes include an increase in anxiety, depres-
sion, and aggression and a reduction in sexual drive»-
Phvsiologically, the range of variables extends from the
amount of motor activity,* through autonomie reactivity
and] halance,™' hormunal and other bloud constituent lev-
els,'' sensory thresholds,"'' and CNS electrical activi-
ty.'~= Behaviorally, the paramenstrual concomitants iden-
tified to date range from alterations in dream content to
an increased incidence of antisocial activity, accident
proneness, and suicide.”' -

Perhaps because of the wide-ranging nature of thesa
changes, the complaint-voiced by some women that the
paramenstrieum represents a significant intellectual and
examinatinn handicap has been widely and uncritically
acceptred. However, empirical investigation and suppurt of
this contention is almost nonexistent. The only congruent
reports are the widely cited studies of Daltern.’’® She
reporled impaired academic performance in schodigirls
during byth the menstrual and premenstrual phases, with
most effuct in those girls with prolonged cycles or pro-
longed menses, or buth, Unfortunately, a number of meth-
odological and statistical problems, inciuding the lack of
standardizing scores and statistical analyses, render thesa
eonclusions questionable. Indeed our close examination of
her data supggests little or no effect. Furthermore, the only
other study in this area®™ failed to detect eycle effects on
either examination performance or the Watsnn-Glaser
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Correlation Matrix

Parameter 2 3 4
Marilal status 0.34" . =010 —=0.03
Age ... 0.1 —0.04
Neuroticlsm score -0.01

Extravetsion score
Cycla leugth

Cyele length variability
Duration ol menses
Premensirual wall-being
Menstrval well-being
Academic raling

P 01,
1P < .02

Critical Thinking Appraisal test in university students.

Unfortunately, while methodolegically sound, Sommer’s
study®™ examined only an unselected sample of students
and therefure did not test the possibility that certain
women who are particularly susceptible to cycle effects
may indeed labor under an examination handicap. One
might expect that the most vulnerable groups would
consist of women who exhibit severe paramenstrual symp-
tomatology or possess extreme personality characteristics
known to be associated with a proclivity to psychosomatic
dysfunction. eg, high levels of neuroticism. The present
study. therefore, aimed at both replicating previous studies
and at extending them to include an investigation of those
women deemed most vulnerable.

SUBJECT.S AND METHODS

A.10nal of 244 female medical (147) and paramedical (97) B

students, ranging in age from 17 to 27 years, and who were not
taking hérmones, were studied. At the completion of their final
annual examinations, thex.were given an introductory letter and
asked to complete a menstrual cycle questionnaire and the
Eysenck Personality Inventory (EPI). The questionnaire sought
.information on the most recent cycle, as well as averape values for
previous cycles. Questions related to the duration and variability
of both the cycle and the menstrual phase, menrtrual and premen-
strual well-being, and amount of menstrual blood less. The EPI
measures the dimensions of extraversion-introversion and neurot-
icism. No attempt was made to standardize the phase of the cycle
in which the EP1 was administered, since previous research at_the
University of Queensland™ and elsewhere® has indicated that,in
contrast lo mood states, basic personality traits such as these do
not seem Lo have significant eyclical variation, :

The ecycle was divided into four phases: menstrual, premen-
strual, midfollicular, and luteal (time of ovulation). To maximize
the sensitivity of interphase comparisons, critical davs at the
midpoint of each phase were identified. These corresponded 1o day
two of menses {menstrual), five davs before {premenstrual), 15
days hefore (luteal), and midway hetween the menstrual and luteal
{midfellicular). Only examinations taken on or within one day of
these points were considered as falling within the critical periods.
Subjects sat for a number of examinations throughout the year
and for a series of examinations during the final two wecks, The
results obtained by each siudent for each examination were
standardized, & precaution that has nnt heen 1aken in previous
research,”* but which is essential for valid comparison across
different examinations. Final examinations falling during critical
periods were identified, and for euch sludent the difference
b_etweun these scores and the average for all her other examina-
tiong was compuled. Each student's academic rating within her
peer group was also calculated. '

Several forms of statistical analvsis were performed. Normative
data (means and standard deviations) were ohtained on the

220 Arch Gen Psychiatry—Vo! 38, Feb 1981

5 [ 1 '8 9 10
~0.15 —0.12 -0.09 0.04 —0.03 —-0.n
—0.06 —0.07 ~0.12 —0.02 -0.01 0.02
—0.03 005 0.01 0.34 025t -0.01

0.02 0.01 0.10 —0.08 -002 0.11
0.15 0.05 0.05 -0.03 —~0.10

0.08 0.11 006 -0.08

0.09 0.07 ~003

0.244 0.00

0.00

variables under investigation, and interrelationships between
them were examined by drawingz up a correlation matrix between
marital status, age, extraverzion and neurotlivism scores, cycle
duration and varigbjlity, duration of menses, menstrual and
premenstrual well-being, and academic rating. The effects of the
cyvele on examination pferformance were examined by performing
one-way analyses of variancy, using cvele phase as the indepen-
dent variable and the previously calevlated difference bevween
examination perfermance at u critical period and the average for
all other examinations as the dependent variable. Six such anal-
vses were performed; first for all students, then for high und lew
scorers on the two EPI personality dimensions, and finally for
thuse subjects with prolonged {2 six days) menses. In addition,
those students were selected whio sat for 4 final examination on a
menstrual day on which they experienced most diseomfort and
who rated their discomfort as scvere. The result obtained on this
examination was compared hy a paired test, with the average
results obtained in all other ¢xaminations throughoul the year.

RESULTS

The normative analyses un cvcle and personality charac-
teristics showed .values close Lo the previously published
norms. Mean cyclé length was 26.8 = 7.6 days,- while the
mean variability in cycle length reported by students was
2110 days and the duration of  menses averaged
5.0 = 1.0 days. These valucs, and those for average men-
strual and premenstrual well-heing, did not differ signifi-
cantly from those reported by 'subjects for their most
recent (final examination) eyecle, ~which suggests that
examination stress exerted little—effect on the cveles of
these women. Mean extruversion and neuroticism scores.
were 116 = 4.0 and 10.7 = 4.3 days, respectively; svores
that are very similar to those ‘of the general university
population from which these students were drawn.* The
correlation matrix revealed  significant © relationships
between age and marital status (r = 34; P < .01), men-
strual and premenstrual well-being (r = .24; P < .02), and
menstrual well-heing and neuroticism (r = .25, P < .02)
(Table). ’

None of the analyses of variance, either for all students
taken together (F = 1.07; df = 3,240), or of the various
subgroups of medical students, paramedical students, high
(F' = 1.56; df = 3.25)_and low (F = 2.63; df = 3.29) extra-
version scorers, high (F =263; df = 330 and low
(F = 1.07; df = 3,45) neurnticism scorers, and those sub-
jecets  with prolonged menstrual phases (F = 0,07,
df = 3,41), exhibited significant elfects. Netther were the
performances of those siudents who sat an eximination
during severe menstrual discomfort stgnificantly affected
{t = 0.39; not significant). Thus, none of these analvses
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showed significant menstrual cycle etfects on examination
per[ormance.

COMMENT

The present study fails to find any support for the
widespread beliéf that the menstrual C)cle exerts signifi-
cant effects on intellectual functioning in general and
examination performance in particular. Even those women
whom by virtue of severe symptomatology or personality
predisposition one might expect to be most vulnerable
were not significantly affected. The fact that the values
obtained for personality and menstrual eyele characleris-
tics and well-being are similar to those previously
reported, -1 that neither medical nor paramedical stu-
dents were affected, and that examination stress did not
geem Lo alter menstrual symptomatology, support the
gencralizability of. the- -implivations of this study to other
normal populations. Of ‘course, it remains possible that
there exists a small ‘group of women suffering from
extremes of menstrual and persenality dysfunction who do
suffer intellectual impairment:-Although there is no "men-
strual psychosis,” rure cases of manic-depressive iliness
and periedic.catatonia whose periodicity is.linked to the
menstrual cyecle have been reported,” and one would
certainly expect inteliectual impairment in cases such as
these. Although the chotce of the EPI in the present study
was supported by the finding of a significant correlation

between neuroticism and menstrual symptomatology both
here and in previous studies,*® it may be that in more
disturbed populations clinical profiles, eg, the Minnesota
Multiphasic Personality Inventory, aimed at detecting
more severe psychopathology may be more appropriate for
the identifieation of high-risk subjects.

In view of the wide-ranging behavioral and physiological
effects of the menstrual cycle, it may be somewhat surpris-
ing at first sight that no effects were ietected in a highly
competitive situation, such as examinations. There seems
to be no comparable studies of other comnpetitive areas
apart from Bausenswein’s™ ohservation that manv a .
female athlete’s best performance has been achieved dur-
ing menstruation, even to the extent that records have
heen established and Olympic medals won. Perhaps the .
reason for this apparent lack of influence is to be sought in
the overdetermined nature of competitive success. So
many factors, including basic abilities and training, are
influential in determining competitive outcome that any
one additional variable, such as a biorhythm: éannot be
expected to contribute more than a very smalt proport:on
of the- variance, and hence its influence may remain
undetected:

In 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 examination handi-
cap to the majority of female students.
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