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CHAPTER 1
INTRODUCTION

Despite optimai anticcnvulsant therapy, many epileptic patients
continue to experience seizures, The reasons seizures occur on any given
day or specific time of day often are not recognized or understood.
However, missed medication, alcohol abuse, sieep loss, the menstrual
period, and emotional upsets are among the facters that have been
suspected as being important in modifying seizure threshold (Bennett,
Mattson, Ziter, Calverley, Liske, & Pratt, 1964; Gastaut & Tassinari, 1960;
Glass & Mattson, 1973; Gowers, 1835; Mattsoh, Heninger, Gallagher, &
Glaser, 1970; Mattson, Lerner, & Dix, 1974; Mattson, Pratt, & Calveriey,
1965; Pratt, Mattson, Weikers, & Williams, 1968; Servit, Dudas, Machek,
Stercova, Kristof, & Cervenkova, 1962; Symonds, 1959). Infrequently,
specific sensory stimuli such as Tight, sound, or touch may trigger
attacks (Mattson et al., 1974; Servit et al., 1962).

Despite general agreement that these factors are important, littie
careful statistical data are available to suppert these clinical
impressions, and it is not known whether certain precipitating and
inhibiting factors are important for specific sejzure types or
electroencephalographic patterns, Information about precipitating and
inhibiting factors of epileptic sejzures is based Targely cn clinical
imoressions or anecdstal case reperts (Daube, 1966 Gastaut & Tassinari,
1966; Gowers, 1885; Servit et al., 1962: Symonds, 1959).

1
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For at least 100 years it has been recognized that seizures occur
with menstruation (Gowers, 1885). Irntensive studies of precipitating
factors of epileptic seizures conducted at the Yale Epilepsy Center have
indicated that 54% of a group of 100 epileptic women observed an associa-
tion between seizure occurrence and the menstrual cycie, and 85% of these
women noted an increase in seizures during the premenstrual and menstrual
pnases of their cycles. In addition, 58% of the samc group of epileptic
women observed an increase in their szizures when they were emntionally
upset (Mattson et al., 1974; Glaser, Note 1), However, this data, like
that from previous studies examining the relationship between seizures
and the menstrual cycle, is based only on retiospective anecdotal reports
Ncnetheless, many investigators have concluded that the increase in
seizures near the time of the menstrual period has been related to
emotional factors (Bandler, Kaufman, Dykens, Schleifer, & Shapire, 1957;
Gastaut & Tassinari, 1966; lLaidlaw, 1956; Logothetis, Harner, Morell, &
Torres, 1959).

Recently, however, reports have indicated that changes in seizure
frequency near menstruation have been related to hormonal changes.
Specifically, research has indicated that seizures tend to be more
frequent and severe Jjust prior to and during menstruation when estrogen
and progesterone levels are low, and less frequent during the Tuteal
phase when progesterone activity is maximal (Backstrom, 1976a, 1976b;
Backstrom & Carstensen, 1974; Backstrom & Jerpes, 1972: Hall, 1977;
Laidlaw, 1956: Logothetis, Harner, Morell, & Torres, 1259). The
probable anticonvulsant action of progesterone and Towered seizure
threshold due to estrogen which has been demonstrated in animal studies

suggest a 1ink between changes in hormone lavels and epileptic seizures



(Sanchez & Saldana, 1966). Increased stressful iife experiences appear
to result in increased levels of extra-gonadal estrogen (Speroff, Glass,
& Kase, 1973), so that a combined effect of stressful T1ife experiences
and fluctuating horione levels due to phase of the menstrual cycle may
interactively result in increased seizure frequency. Fluctuations in
bioavailablie antiepileptic drugs may also be a factor in seizure
incidence (Fernandez & Zaninovich, 1975).

Werboff (1961) postulated that sex steroids may exert direct
effects on brain excitability by altering threshold and cenvulsive
patterns, thus causing changes in seizure frequency as levels of sex
steroids change. Espir (1969) also suggested a second mechatism by
which sex steroids may influence seizure freaquency: estrogen and proges-
terone may compete for binding sites with anticonvulsant drugs, thus
causing'a changed binding of anticonvulsant druus and consegquently changed
brain excitability.

Previous studies have not sufficiently contrelled for hormonal and
tife stress correlates of seizures during the menstrual cycle. The
purpose of the present study was to determine the hormonal and 1ife stress
correlates of increased seizure frequency in epileptic women with relation-
ship to the menstrual cycle. |

The principal hypotheses were:

HI: Progesterone inhibits seizures and estrogen increases seizures;
consequently, epileptic women should have the fewest seizuras during the
mid-luteal phase of their menstrual cycles when progesterone is high
relative to estrogen; and conversely, seizure frequency should be greatest
menstrually and premenstrually when progesterone levels are rapidly falling.

A second seizure peak might be expected to occur during ovulaticn, when



estrogen is nigh relative to progesterone.

HZ: Stressful 1ife experiences wil]l be asscciated with increased
seizure frequency independently of the phase of the menstrual cycle.

H3: An interaction between Tow levels of progesterone and high
levels of stress result in the highest seizure frequency.

The specific questicns addressed by this study were: {a) Does
progesterone inhibit seizures? (b) Does estrogen exacerbate seizures?
(c) Does emoticnal stress result in increased sejzure frequency? (d)
Does an interactive effect occur between fluctuations in steroid hormone
lTevels and nigh Tevels of Tife stress that results in increased seizure

frequency?



CHAPTER 11
REVIEW OF THE LITERATURE

Factors Facilitating Epileptic Seizures

The epileptologist is concerned with the questions "What determines
the onset of the seizure?" and "Once a seizure has begun, why does it
stop?" Symonds (1970) discusses a variety of patterns in the onset
of seizures. Some epileptics experience seizures only at night; others
only during the day. A large group experiences myoclonic jerks upon
waking, and rave learned that if they remain in bed for a haif-hcur after
waking withcut engaging in any mental or bodily activity, they will not
experience any seizures. Other groups of patients are particularly apt
to have seizures after a short night's sleep; while dropping off toc sleep;
and during sustained and concentrated mental activity of any kind.
Symonds (1970) hypothesizes that in the transition between sieeping
and waking the brain's arousal mechanisms are in a greater state of
functional activity than usual, and are thus more easily excited to a
pathological level.

Various methods have been used to precipitate seizures for the
purpose of diagnosis. One such method has been the combiration of a
maximal fluid intake with injections of pitressin., The physiological
basis fer this remains obscure but may be due to an excessive watey

-
{
L)

intake and retention upsetting the electrolyte balance in the brain,

favoring excitation and seizures,



Seizures are alsc commonly brecipitated by overoreathing. A
proposed mechanism involves gamma-amino-butyric acid (GABA} which has
a powerful inhibitory effect at synaptic junctions and is formed in
the brain from glutamic acid by the action of a decarboxylase and subse-
quently destroyed by a transaminase. Both enzymes are effective at
the normal pH, but the decarboxylase becomes less effective and the
transaminase more sc with increasing alkalinity., Under normal conditions
there is a steady state between the formation and decomposition of GABA
so that its level in the brain remains constant. It is possible, there-
fore, that the alkalosis resuiting from hyperventilation may facilitate
convulsive activity by removing the campening effect of GABA.

Photic stimulation is another widely usec method to evoke epileptic
seizures on EEG recording, and is recognized as a precipitating cause
of petit mai seizures., Precipitation by visual stimuli of a more
eiaborate kind is less common, but includes staring at patterns of
fabric or clothing (Bickford, 1956), staring at small objects (Mitcheil,
Falconer, & Hi11, 1954), ond looking at 1ines converging to a point
and rotating wheels. Seizures may also occur after prolonged reading.

Auditory stimuli as precipitants of seizures vary from the most
simple to the very complex, and sometimes the stimulation has to be
prolonged. Examples include unexpected loud noises, prolonged musical
sounds, repetitive monotonous sounds. and the noise of machinery
(Critchley, 1937; Symonds, 1959),

The precipitation of attacks by tactile stimuli applied to the
area primarily involved in focal seizures has been recorded, and it
is generally observed that the stimulus has to be unexpected (Symonds,

1959). Painful stimulation of the part involved in the seizure is also
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a well-reccgnized precipitant. Péssive stretch of the muscle or tendon
is known to provoke seizures especially of the myoclonic type; sudden
voluntary movements can also precipitate seizures. Other precipitants
of seizures include visceral stimulation, coughing, intestinal contraction,
distention of the urinary bladder, and sexual orgasm (Symonds, 1959, 1970).
Investigating the phenomenon of the facilitation of seizures by‘
psychological factors is one of the main purposes of the present study.
Of the long-lasting emotional states, pent-up anger appears to be mcre
effective than any other emotion in facilitating seizures (Symonds, 197G).
Some patients with temporal lobe seizures state that a particular thought
will start an attack, but some researchers have theorized that more
probably the thought is the first symptom of the attack (Symonds, 1970).
However, among those patients whose seizures begin with particular
thoughts, many are ablie to arrest their attacks by a deliberate switching
of attention; or by some form of activity or stimulation related to the
mode of onset of the attack and therefore presumably to the cortical
cells in which the discharge arose (Symords, 197G). For example, a
patient whose attacks began with a forced movement of the eyes to the
left, might be able to stop his seizures by forcing his eyes back to the
midline. In cases of this type, the promptiness of the corrective action
taken is a condition of success in stopping the seizure. A hypothesized
mechanism is that the stimulus emplcyed sets up an inhibitory process in
the cortex which determines the cessation of excitatory discharges
(Efron, 1956, 1957). Therefore, seizures can be suppressed by means of
a training procedure, resulting in changes in patterned neural activity
which would otherwise be outside voluntary control (Efron, 1956, 1957;

Kugelberyg & Hagbarth, 1958),
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Another example of the mechanism of & training procedure in the

inhibition of seizures is provided by Efron (1956, 1957). Efron's

patient suffered from seizures arising in the left temporal Tobe which
included a transitory olfactory aura. He found that olfactory stimulation
by essernce of jasmine during the phase in which his patient was expecting
her olfactory aura would arrest the attack. Subsequently a conditioned
reflex was established between the smell of jasmine and the sight of a
particular bracelet, and then between the smell of jasmine and the

thcught of the bracelet, until eventua]ly the thought of the bracelet alone
inhibited the seizure. In this case, repeated alteration of the sensory
pattern eventually resulted in a reduction of epileptic activity, and

the a1teration was such that it might be expected to have an effect upon
cortex in the immediate vicinity of the discharging focus. In the case

of Efron's patient who had an olfactory elemert in her aura, an olfactory
stimulus was employed. However, no one has ever successfully repeated
Efron's training procedure.

Symonds' (1970) interpretation of these phenomena is that what
happens to an afferent impulse once it has entered the central nervous
system depends not only upon its own intensity and quality, but upon
the quality and intensity of all other afferent impulses entering at
the same time as well as upon what has previously happened, Epileptic
seizures which appear to occur spontanecusiy are determined by a coinci-
dence of many factors, among which afferent impulses are important.
Symonds (1970) hypothesizes that most afierent impuises are outside the
field of perception, Thereforz, if certain stimili are observed to
precipitate attacks in some cases (nlfactory, touch, pain, photic

stimulation, and <o on) it is reasonable to assume that many more seizures
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are precipitated by afferent impuises of which we may not he currently

aware.

major hypothesis of this study is that epileptic sejzures are precipitated
by psychological stress, as reported by the patients themselves, when such
stress causes a high degree of excitation cor change frem everyday, usuai
Tevels of emotional functioning. Pruyser (1953) proposed that studies of
psychological precipitants of epileptic seizures should take into account
the following:

1. A longitudinal approach to the psychological correlates of
seizures is appropriate, in which the patient is studied from day to
day, or from hour to hour, and the focus of the study is on the changes
that take place in the important psycholcgical variables. The patient
should be his own control subject.

2. Post-seizure states are just as important to consider as pre-
seizure states, and a more or less normal baseline has to be established
from observations in the inter-seizure period.

3. The assessment of facts at any point on the time axis should
be comparable, based on identical techniques and cast in an identical
conceptual system.

4. Inferences from data thus obtained do net impily a causal
relationship between psychological and somatic events, but rather at
best a synchronous reiaticonship. Only when a definjtely synchronous
relationship has been established can one begin to think in terms of
causality.

However, not all studies of psychological variables associated

with epileptic seizures have employed Pruyser's (1953) recommendations,
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which may be one of the reasons for the equivocal findings of different

studies,

Allen (1956) studied two large groups of epileptic patients to
determine the precipitating causes of their seizures, In the first
group of 622 cases he determined through history and clinical examination
that emotional factors influenced the occurrence of epileptic symptoms
in 20.8 percent of the cases. In a second serijes of 182 cases he found
emotional precipitants of seizures in 27.5 percent. Detailed examination
of these cases revealed the following factors occurring in some of the
instances: (a) Some patients manifested a steady increase of emotional
tension for periods which varied in duration from two or three days up
to three months before the epileptic seizure or a series of seizures
occurred; and relief from this increase of emotional tension for an
appreciable time after the seizure or the end of the series of seizures.
(b) Another pattern was a rapid increass of emoticnal tension, sometimes
with the appearance of manifest emotion, for a short time and at most
for a few hours before the onset of the attack or series of attacks,
followed by relative relief after the attack or series of attacks had
ended. (c) In some cases the patient manifested anxiety in the form of
hyperventilcetion, which resulted in alkalosis and other biochemical
changes and then the appearance of an epileptic sejzure. (d) Cases were
seenn in middle-aged individuals in which a rise in systolic blood pressure,
sometimes accompanied by & rise in diastolic pressure and pulse rate,
appear on a background of anxijety and tension. The patient becomes more
Tikely to develop sejzures during periods of tension compared to other

times.
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Allen (1956) reports that in almost all the cases in which the
emotional factor was reiated in some way to the occurrence of the epilep-
tic attack or a series of such attacks, the emotional tension with its -
accompanying symptoms appeared to be of a general character and not of
a type associated with and due to the occurrence and site of the epilep-
tic discharge. 1In some patients a background of a 1ifelong accumuiation
of emotional tension existed, epileptic seizures occurred, anxiety
relating to the sejzures developed, and eventually a vicious circle was
set up with rapid aggravation of the patient's epileptic symptoms.

These data naturally suggest a central hypothesis of the present

study, namely, that patients with higher 1ife stress scores (as measured

seizures than do patients with lower 1ife stress scores. Patients who
have more seizures might also be expected to have higher life stress
scores on a yearly, as well as on a weekly basis.

In 1937, Critchley observed that in musicogenic epilepsy, fear or
other negative emotions or physioleogical accompaniments of emotion
intervened between the appropriate stimulus and the epileptic discharge.
Allen's (1945) observations on reflex epiiepsy showed that cases in
which there was some manifest emoticn or symptoms usually associated
with emotion after the stimulus and before the seizure were characterized
by a delay between the stimulus and the seizure. Allen {1948) also
found that the onset of myoclonic seizures was often precipitated by an
emotional crisis or the deyclopment of'a stete of anxiety tension. Attecks
accompanied or foilowed by automatisms (Aiien, 1951) occurred in &ll but
two of 35 patients who showed clear evidence of emotional stress; in

some patients automatisms occurred in conjunction with their seizures
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only during periods of strong emotional tension,

Fremont-Smith (1934) showed that in 31 of a series of 42 patients
some emotional situation relatad to the occurrence of the convulsion,
and also showed that alleviating the emotional tension lessened the
frequency of seizures in his cases. Cobb (1936) stated categorically:
“Emotional stress often precipitates a convulsion in a patient who has
a tendency to such a seizure. This does not mean that 'epilepsy' is
'nsychogenic', but it does mean that psychological factors act physically
on the organism and produce symptoms;“

Bridge (1947) reviewed 22 cases of epilepsy in children and examined
the influence of emoticnal factors. Bridge found that commenly the first
seizure followed some emotional episode; recurrence of attacks could
often be related to placement of the child in foster homes or adoption;
and many children improved with psychotherapy alcne and remained free
from seizures. Richardson (1952) surveyed cases of epileptic seizures
with predominantly psychic symptoms and described the emotional precipi-
tation of attacks in some cases of reflex epilepsy. Parland (1953)
illustrated the influence of emotional factors by describing the occurrence
of seizures following emotional experiences accompanied by inner conflicts
and guilt; and peinted out that the preliminary emoticnal tension might
arise from fear, resentﬁent, or guilt. Other writers who described
cases in which epileptic seizures occurrad subsequently to stressful
emotional experiences are Barker (1948), Edelston {1949), and Gottschalk
(1953, 1955).

Liberson (1954) proposed several mechanisms tc exslain emotionally-
induced sejzure activity. Emotional stimuli may induce a convulsion

through the creation of a general excitatory state with an excessive



formation of either acéty1cho]ine'or insulin, Acéty1cho1ine is a
powerful convulsant; and excessive insuiin can lead to hypoglycemia,
which can also precipitate seizures in susceptible individua]s. Another
general mechanism may be through the influence of stress and emotion
upon coriico-adrenal activity which is known to participate in the
control of electrolytic balance and water metabolism. A disruption of
this balance may contribute to the triggering of a seizure.

Another mechanism as discussed by Liberson (1954) is that brain
structures which mediate emotional experiences, such as the rhinencepha-
lon (olfactory brain), may be sensitized because of some local patholo-
gical process. If this occurred, then these areas could be induced into
an epileptic discharge by stimuli having an emotional significance for
the individual. The stimulus may be highly individualized and constitute
a conditioned stimulus of certain types of affective states, which
produces epileptic seizures coming from those areas of the brain which
participate in the control of emotional processes.

Caveness (1955) differentiates between emotional problems that
arise as a reaction to seizures; emotional problems that act as a
precipitant to seizures; and emotional problems that contribute to the
pattern of seizures, which in order to be interpreted correctly must
be made with full appreciation of the anatomical and physiological
substrata. Caveness (1955) reports on two cases in which emotional
facters precipitated seizures, and in which personality changes later
occurred as a reaction to the stress o7 recurrent seizures,

Friis and Lund (1%74) studied 1,250 pacients with convulsive
disorders over a 13-ycar period, and identified 37 patients who had

corvuisive attacks preceded by severa stress. The method of identifying
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these patients and their seizures was by clinical interview and review
of case records. In this group, stress convulsions were twice as
frequent in mer as in women; no explanaticn for this phenomenon was
given. Friss and Lund (1974) found that lack of sleep was the commonest
stress factor precipitating seizures, followed by emotiona]vstrain and
somatic over-exertion. However, the authors failed to further define
"ehotiona] strain.” One of more of théée three stress factors was
reported prior to all convulsive attacks in this group of patients. The
authors suggested avoidance of the provoking factors as prophylaxis;
therapeutic doses of anticonvulsants did not prevent recurrence of
stress-provoked seizures, Barker and Barker (1950, pp, 90-113) and
Stevens (1959) have shown that mental stress may cause EEG changes in
patients suffering from epilepsy.

Williams (1975) observed that in surveying his own neurological
practice over a period of twenty years, only about two percent of his
patients had neurosurgical causes for convulsions or advancing gross
structural disease. This being the case, Williams (1975) considered
what might be the precipitants of seizures in any particular instance for
the vast majority of epileptics, and advanced the hypothesis that most
seizures are the result of an accumulation of physical and emotional
stress factors: "Either é set of predisposing events will anticipate
immediate serjal misfortunes in a predisposed person to culminate in a
fit; or the wrath of God in the form of fatigue, fevers, furies, frustra-
tions or fates will together make a 7it 2gually inevitgbie,” From
Williams' (3978) observations of the patients in his own practice, he
further asserts that controlled, obsessional epiieptics who do not

ventilate their emctions but keep them inside wheve thelr feelings build up,
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are especially prone to seizures when stressful 1ife experiences intervene.
A difficulty in assessing Williams' observations occurs, however, because
he presents no experimental measures of stress, or of the relationship
of stress to seizures. His statements are limited to clinical observations.
Glass and Mattson (Note 2) compared temporal jobe epileptics, focal
non-temporal-Tobe epileptics and centrencephalic epiieptics on a variety
of measures. They found that the Wechsler Memory Quotients of the
temporal lobe epileptic (TLE) group were significantly below those of
the generalized group, while the focal group did not differ significantly
from the others. Comparisons between pairs of groups showed no significant
differences on any of the validity and clinical MMPI scales, although the
TLE group generally showed the most elevated scores, and the generalized
group the least elevated.
In the Glass and Mattson study (Note 2) all groups were asked to
make self-reports on the extent to which they believed nine different
emotional states caused an increase in seizure frequency. Roughly
equivalent percentages of subjects in the Temporal Lobe Epilepsy grcup
(75%), the Focal Non-Temporal-Lobe Epilepsy group (65%), and the
Generalized group (75%) reported that some emotional states caused an
increase in seizure frequency. Although none of the individual category
differences reached significance, the Temporal Lobe Epilepsy group
reported a mean of 2.5 of the 2 possibie states as resulting in increased
seizure frequency, as compared to the mean of 1.6 for the Generalized
group and 1.9 for the Focal group. - The results suggest that temporal
lobe epilepsy, and to a Tesser degree other focal epilepsy, are related
to both heightened MMPI psychepathology and sensitivity of seizures to

emotional precipitation. In the analysis of the effects ¢of emotional
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states on seizure frequency, the inter-aroup diffarences found here

indicate that range o7 sensitivity across a spectrum of emotional states,
rather than simply presence versus absence of such effects, may be
intrinsically reiatedlﬁo sejzure type.

Mazurowa and Popielarska (1976) studied the effect of parental
attitudes on the occurrence of psychological problems in epileptic
children. In studying the case reports of 272 patients (146 boys and
126 girls) treated in the psychiatric department and out-patient clinic
at the Institute of Paediatrics of the Medical Academy in Warsaw for at
least three years, three main patterns of parental attitudes tcwards the
epileptic child were recognized: (a) an overprotective attitude (58%);
(b) an inconsistent attitude (32%); and {c) a rejecting attitude (8%).
The authors assert that certain psychological disturbances occurred as
a function of these parental attitudes, in the form c¢f abnormal develop-
ment of emotions and cognitive functicns as well as abnormal social
adaptation. Mazurowa and Popielarska (i976) stress the widespread
occurrence of incorrect parental attitudes and the necessity of psycho-
therapeutic influence on the parents.

Mood disorders present in epileptics may be qualitatively or
quantitatively different from mood disorders in non-epileptics.

Taylor (1977) notes that the consensus of current literature is that
there is an increased risk for schizophrenia in people with temporal Tobe
epilepsy. Cazzullc (1959) discussed the alterations in conscicusness
that occur in epileptics as a direct consequence of their sejzures.

Scott (1977) discusses the interrelatedness of psychiatric
problems and seizures in epileptic children and adolescents. He

observes that seizures and psychiatric oroblems can combine to produce
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both genuine epileptic attacks and functicnal attacks in the same

patient. Scott (1977) emphasizes that children who are incapacitated
for whatever cause have an increased psychiatric morbidity, and
epilepsy is.one of the disorders of the brain which leads to psychiatric
problems. However, these psychiatric problems are not of a particular
type and there is no evidence of what has been called the epileptic
personality. The cause of psychiatric disturbance is the same in both
epileptic and non-epileptic children, including such factors as maternal
psychiatric il1lness and broken homes. Points of importance in the genesis
of psychiatric morbidity appear to be early onset of epilepsy, chronicity,
and brain damage. Seizures with EEG evidence of temporal lobe dysfunction
are particularly likely to be associated with psychiatric discrder.
Semenov and Kamenskaya (1973) studied the effects of mental and
emotional stress on the convulsive susceptibility of 100 epileptics with
various types of seizures. Emotional stress was induced by stimulating
recall of mental images of situations associated by the patient with
positive or negative emotions; an EEG recording was made during the
stimulation of emotional stress. Semenov and Kamenskaya (1973) noted
no constant specific factors which may cause seizures; any afferent
stimuli, mental activity, or emotional stress, depending on the degree
of the changes in the state of brain function and reactivity and the
localization of the pathologicai focus, can erhance convulsive suscepti-
bility and brovoke paroxysms, However, the authors did find that emotion-
al factors may provoke and increase the frequency of paroxysmal activity
in patients with multiple foci, and also in patients with subcortical ard
temporal foci. The mental recall ¢f negative emotions induces responses

with increased paroxysmal activity more frequently than the recall of
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positive emotions. This result suggests that not only the strength of
emotional stress, but also the quality of emotional reactions is
important.

The general relationship between epiieptic seizures and menstruation.

Gastaut and Tassinari (1966) discuss various triggering mechanisms they
have found in epilepsy by reviewing their own cases and by reviewing the
Titerature. They found that all types of seizures have been repcrted to
increase in frequency and intensity as menstruation approaches. These
authors also found that puberty plays an important role in the genesis

of seizures, especially in females, often coinciding with the appearance

of generalized tonic-clonic seizures or, less commonly, of partial
seizures. On the other hand; puberty often marks the disappearance of
generalized non-convulsive absence seizures which can sometimes be

replaced by generalized tonic-clonic seizures. Menopause can lead to

the reappearance of seizures which had disappeared long ago. Pregnancy
may reduce or entirely repress seizures, which appear again after

delivery (Klessens, 1948). Gastaut and Tassinari (1966) conclude that
cyclic seizures depend on factors modifying generalized biologic constants,
especially a global modification of the threshold of cerebral excitability,
which are extrinsic to the epileptogenic focus.

Gastaut and Tassinari (1966) also cite episodes of rest following
sleep deprivafion, or physical or intellectual fatigue as precipitating
the appearance of epileptic seizures, Emotions may also trigger
seizures, but Gastaut and Tassinari (1966) note that in none of their
own cases were they able to collect objective proof of the relationship

etween the emotion and the seizure,- Their observations of the reiation-

ship between emotions arnd seizures were based exclusively on the subjective
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report of the patients or their families. They also noted that they
have been able teo collect only ten patients whose seizures were reguiarly
prcvoked by emctions.

Dickerson (1941) followed 269 female epileptics for one year, and
- found that only 10% showed a relationship between menstruation and
seizure incidence. During this calendar year, Dickerson noted an average
of only four periods per patient, 1ndicatfng marked menstrual irregularity.

Sutter and D'Eshougues (1949) discussed the relationship of
menstruation to epileptic seizureé, and stated that the slighter the
local, nervous system predisposition to seizures, the more pronounced
will the general disturbance have to be, such as hormonal changes during
menstruation, before general disturbances can produce an attack.

Aird and Gordan (1951) obtained an anticonvulsant effect in eleven
patients with refractory epilepsy using desoxycorticosterone acetate
in the form of oral tablets in a double blind study using placebos.
While desoxvcorticosterone acetate was shown to be a good anticonvulsant
by its increasing of the threshold of electroshock, cortisone and cortisol
were found to be convulsant using the Same method. In vitro studies by
Michaelis and Quastel (1941) showed an anesthetic effect of stercids which
was dependent upon the inhibition of the utilization of glucose and
oxygen by brain tissue. Brain cells respiring in a glucose substrate
take up oxygen at a fairly constant rate and the addition of steroids
produces a prompt inhibition of the rate of oxygen uptake by these cells,
The most potent steroids producing the effect were desoxycorticosterone
and progesterone. The site of jnhibition was shown to be probably at
the dehydrogenase Jevel rather than the cytochrdmeé where other

anestnetic agents exert this effect.
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If steroids can inhibit the oxygen uptake of the brain, the

hypothesis seems reasonable that stercids can act as brakes on cerebral
metabolism (Sanchez lLcngo & Gonzalez Saldana, 1966). Since progesterone
~is one of the steroids that lowers oxygen urtiake and reduces ceivebral
metabolism, increased progesterone should tend to raise the convulsive
threshold and produce an inhibiting or pretective effect against seizures.

Tsung-Yi, Greenblatt, and Sclomon (19252) report on one case of
petit mal epilepsy, and found that petit mal EEG discharges were the
most irregular when their patient was menstruating, even mcre irregular
than when she missed her medication.

Laidlaw (1956) surveyed fifty wemen who had 33,468 seizures over
939 patient years, and concluded that 72% of these patients had an
increased incidence of seizures immediately before, during, and after
menstruation, with a markedly reduced incidence of seizures during
ovulation and the mid-luteal phases of the cycle. Unfortunately,
Laidlaw (1956) did not take blood samples from his subjects to analyze
their estrogen and progesterone levels, so he could not prove that the
women had ovulated., The present study indicates that epileptic women
have a high incidence of anovulatory cycles, so hypotheses about
changes in seizure frequency due to or correlated with changes in hormone
levels need to be subst&ntiated by measurement of hormenal levels at
different stages of the cycle.

Ansell and Clarke (1956) investigated the role of water retention
and scdium metabolism in epileptic seizures duriag the menstrual cycle.
Of the 148 female epileptics they studied, 63% reported more seizures
during menstrual bleeding or during the twenty-four hours immediately

preceding it; in fact, in some cases the seizures occurred more commonly



21
with the pericds than before them. This relfationship seemed to be

equally common in both idiopathic and symotomatic groups. The premenstrual
syndrome was no more common in epileptics than in healthy women, and it
seemed to be as common in those with as in those withcut a menstrual
aggravation of seizures.

In investigating water retention,‘Anse11 and Clarke (1956) found
no differences in changes in water retention between epileptics and
non-epileptics, and there was no difference between those with and those
without a menstrual exacerbation of seizures. When body weight and
seizures were charted, there was no correlation between the greatest
increase in weight and increased incidence of seizures; nor was there a
correlation between the degree of premenstrual stress and the edema.
Ansell and Clarke (1956) conclude that premenstrual edema does nct
play a primary roie in the pathcgenesis of menstrual epilepsy. The
authors alsc found that alteration of sodium metabolism, with conseguent
retention of water before and during the menstrual period, was aiso not
a prime factor in the pathogenesis of menstrual epilepsy. If water
retention is not directly resconsible for the premenstrual and menstrual
exacerbation of epileptic seizures, Ansell and Clarke (1956) suggest that
the complex hormonal changes that produce water retention may play &
prominent role,

Bardler, Kaufman, Dykens, Schleifer, and Shapiro (1957) reyiewed
the literature relating epjleptic seizures to menstruastion, and noted
that in most instances up to the time of their report the relatedness is

2 clinical impression rather than a statistical conclusien, Bandler

[

et al. (1957} also noted that up to the time of their report, no studies

were availabie which offered data about the normality of the menstrual



cycle in epileptic women with respect to length and ovulation; thus,

no knowledge was avajlable as to whether epiieptic woren es a group
‘ovulate or nct. Bandler et al. (1957) defined each menstrual cycle by
. meanrns of daily vayinal smears and basal tcmpefature records into five
phases: ovulation, progestation, premenstiruation, menstrﬁation, and
proliferation. They fcund that 23 of the 29 subjects studied over a
period of three years ovuiated avery cycle, and the remaiaing six
ovu]afed in at least half the cycles; they ccnclude that epileptic
women have normal ovulatory menstrual cycles. The present study will
demonstrate that the group of women that were followed do not have
normal ovulatory menstrual cycles., Bandler et al. (1957) also examined
the relationship between phases of the menstrual cycie and seizures by
applying the chi square method to a comparison of the percent time
represented by each phase and the percentage of all seizures occurring
in that phase for each woman. By using this method, they found no
significant increase of seizures during any phase. For Bandler's sample,
seizures occurred at random throughout the menstrual cycle.

Bandler et al. (1957) also raise the issue of why their sample of
women have a tendency to relate seizures to the menstrual cycle, when
statistical analysis shows no relationship. They believe tne answer
iies in the psycho]ogicai significance of menstruation and the dynamic
meaning of a particular phase of the cycle to the patient at that
particular time; for example, g patient with a styong unconsciocus wish for
a child may suddenly have many seizures at the time of ovulation, These
hypotheses, however, remaih specuiative,

Zaichkina (1963) studied sixty patients suffering from menstrual

epileptic seizures. In twenty-five cases the connection between the
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menstruai cycle and epilepsy was apparent only at a definite period,

namely at puberty, in pregnancy or during the puerperium, During the
pre-menstrual period 40 of the patients had severe vegetative disorders
and 30 suffered from nerveous tension. Many were found to have endocrine
_disorders and 1ow‘b1ood prassure, Seria1_eva]uation of sex hormones

in the urine at various stages of the menstrual cycie revealed two

types of deviation from normal excretion according to which the patients
could be divided into two groups: one with hyperfolliculinuria (200 to
250 mg. of estrogens excreted) and the other with hypofolliculinuria (70
to 130 mg. of estrogens excreted). In the first group the excretion of
pregnanedioi was decreased, especially during the premenstrual pericd,
while in the second group pregnanedio? was excreted in excess. It was
noted, however, that over a number of cycles the hormonal activity
varied in one and the same patient. Zaichkina (1963) concludes that the
deterioration of the patients' condition during the premenstrual and
menstrual periods is not due to an increase or decrease in one or the
other hormone, but to a disturbance of their balance. Zaichkina (1963)
postulates that because of the role of hormonal disturbances in cata-
menial epilepsy, a combination of cortical temporal and diencephalic
factors operate in these cases. Treatment should therefore consist of
both anticonvulsants and hormonal preparations,

Sanchez Longo and Gonzalez Saldana (1966) report on three
epileptic women who had sejzures which occurred during menses or just
prior to the onset of menses, In one of their patients, administration
of the oral contraceptive Enovid, which contains both estrogen and

progesterone, resulted in complete control of all her seizures,
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Enovid contains 65 times more pregestercne than estrogen in the mixture.

Sanchez Longo and Gonzalez Saldana (1966) also report on their
overall clinical experience with epileptic women and observe that
ovariectomy reduces epileptic seizures in patients; seizures often begin,-
or preexisting attacks recur or worsen at the menarche; seizuré incidence
is significantly depressed at the menopause in some jnstances; and
estrogens appear to aggravate the epileptic condition. .

Sallusto and Pozzi (1964) renorted the case of a female patient
who suffered convulsive seizures before puberty and later at m2nopause,
but not a* all during her reproductive years. The authors attributed
the occurrence of the seizures at these times to the absence of proges-
terone activity, and hypothesiéed that during the fertility years the
balance of estrogen-progesterone prevented the occurrence ¢f seizures.

Backstrom (1976) made comparisons between the number and severity
of seizures in epileptic women and their estrogen/progesterone ratios
across different phases of thejr menstrual cycles. A comparison between
10 days with high estrcgen/progesterone ratios during the feollicular
phase, and low estrogen/progesterone ratios during the luteal phase
- showed that both the number and severity of seizures was significantiy
higher during the follicular phase than during the luteal phase. This
is in agreement with Laidlaw's (1956) demonstration that seizures are
mildest during the luteal phase, and Logothetis et al.'s (1959) induction
of grand mal sejzures by treatment of epileptic patients with estrogen.

Rosciszewska, Dudkiewicz, and Blacharz (1976) carried out cyto-
hormonal investigations during the menstrual cycle in 16 epileptic women
aged 18 to 38, Estrogen and progesterone levels were cajculated, and

the authcrs found that in all but two cases the hormonal fluctuations
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were abnormal. 1In 13 patijents hypoestrogenic cyclies were obseryed

without adequate progesterone activity in the luteal phase; and in one
patient estrogen levels were abnormally high, The authriors hypothesized
that very long anticonvulsant treatmerit as well as Tower efficiency of
- the hypothalamo-hypophyseal system may reduce the leve] of steroid
hormones produced by the ovaries.

Backstrom and Jorpes (1979) studied the relationship of serum
anti-epileptic drug levels to the plasma concentrations of estrogen and
progesterone. Six ovulatory and three anovulatory cycles were studied
in seven patients with epilepsy, all of whom had been maintained on a
constant dosage of anticonvulsant medication for at least one month prior
to the investigation. Blood samples were taken every day. No correlations
were obtained between the plasma hormone concentrations and the serum
levels of the anti-epileptic drugs. Backstrom and Jorpes (1979) conclude
that there is no evidence that the relationship between the seizure fre-
quency and plasma hormone concentraticns shown in a previous study
{Backstrom, 1976) was related to a change in serum levels of the anti-
epileptic drugs.

Summarizing the material presented in this section, the majority
of authors have observed more seizures to occur just prior to and during
menstruation in epileptic women, These authors have also observed that
progesterone tends to inhibit seizures, while estrogen tends to exacerbate
seizures., However, none of the studies presented above are carefully
controlled statistical studies in which hormone levels and seizure frequency
are systematicaily recorded, Most of the studies done to date re]afing
epileptic seizures to the menstrual cycle are clinical case feports,’

rather than studiss following a iarge number of women cver an extended time.
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The hormonal organization of the menstrual cycie, and its relation-

menstrual cycle occurs through the interplay of hormones produced in
the hypothalamus, the pituitary, the ovaries, and the placenta. During
menstruation, the hypothalamus responds to the low Tevels of estradiol
with the production of the follicle-stimulating hormone {FSH} secreted
by the anterior pituitary. The singie égg‘discharged each month from
one or the other ovary matures in a follicle. This follicle grows in
size and in number of cells during the early part of the menstrual éycie
under the influence of FSH. As the follicle grows, its cells secrete
the estrogenic hormones, chief ameng them estradiol, that act on both
the pituitary and the uterus. The feedback to the pituitary reduces the
output of FSH; the effect on the uierus is to stimuiate the growth of
the uterine wall and its glands.

As the follicle approaches full size, FSH output decreases while
levels of estradiol increase, finally reaching a critical level at
vihich a positive feedback on the hypcthalamus results in the midcycle
1uteinizfng hormone (LH) surge necessary for ovulation and the formation
of the corpus Tuteum. LH completes the maturation of the egg and triggers
the rupture of the follicle, discharging the egg into the oviduct. It
also causes the residual follicle cells to be transformed into the
corpus Juteum, which secretes a second ovarian hormone, progesterone,
that acts on the uterine wall to sensitize the uterus to contact with
the blastocyst cells if fertilization occurs., If pregnancy does nct
occur, a new set of ovarian follicles begin to grow, and the corpus Tuteum
derived from the ovulated follicle begins to decline. The demise of the -

corpus luteum results in a fall in orogesterone ‘tevels, which produces
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degenerative changes in the uterine wali, and menstruation begins. The

low levels of progesterone and estradiol cause the hypothajamus to begin
preducing FSH again, and a new cycle is initiated (Grobstein, 1879).-

This recycling mechanism is regulated in large part by estradiol.
The negative feedback relationship of estradiol with follicle-stimulating
hormone (FSH) results in the critical initial rise in that gonadotropin
during menses, and the positive feedback relationship of estradiol with
luteinizing hormone (LH) is the ovulatory trigger. Estradiol may there-
fore be viewed as the signal for appropriate hypothalamic-pituitary
responses in this system. Two possible types of signal failure may
occur: (a) levels of estradiol may be inadequate to produce the pesitive
stimulatory effects necessafy to induce the cvuiatory surge of LH; and
(b) estradiol levels may not fall low enough to allow sufficient FSH
responses for follicular stimulation.

In this second instance, the necessary deciine in blood estradiol
requires cessation of secretion, appropriate clearance and metabolism,
‘and the absence of a significant contribution of estradiol to the
circulation by extragonadal sources.

Extragonadal contribution to the blood estrogen ievel has assumed
recent and significant importance (Speroff, Glass, & Kase, 1973).

While the adrenal gland does not secrete appreciable amounts of estrogen
into the circulation, its normal function contributes to the total
circulating leyels of estrogen, This is accomplished by the extragonadal
peripheral conversicn of C-19 androgenic precursors, such as androstene-
dione; to.estrogens.‘-In this manner, psychological or physical stress
may increase the adrenal contribution of estrogenic precursor, and

subsequent conversion to estrogen may sustain the blood Tevel of estrogen
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at a time when a decline is necessary for successful reeycling of the

menstrual system, Ancvulatory cveies will resuTt;

From the abcve, the author suggests that greater reported stress
would be associated with a Targer number of anovulatory cycles for
the epiieptic women in the current study. Also, since high estrogen
levels are associated with an increased frequency of seizures among
epileptic women, one could expect a higher incidence of seizures during
anovulatory cycles than during ovulatery cycles, when the protective
effect of progesterone is pbesent. Theh,”if'stress produces anovu]atory'
cycles which are characterized by high'levé1s of estrogen, and if high
lTevels of estrogen produce seizures, then high levels of stress should be
associated with a high frequency of seizures, even when only the hormonal
mechanisms are taken into consideration.

Beta-biockers and their proposed reiationship to stress and

epileptic seizures. Beta-blockers are substances which competitiveiy

and reversibly block beta-adrenergic receptors in the sympathetic nervous
system, therefore acting as antagonists of noradrenaline and adrenaline
(Brunner, 1977). As such, beta-blockers have anxiclvtic (anti-anxiety)
effects, since increased adrenaline and noradrenaline reiease is-
specifically associated with anxious emotional states {Carruthers, 1977).
Beta-blockers have been proven to be useful in combating clinical

anxiety and phobias (Gosling, 1977; Lader, 1977). The effectiveness of
small doses of oxprenolol (Trasicor) in reducing anxiety symptoms couid
be accounted for by postulating that this treatment interrupts a self-
perpetuating spiral in which ahxiety leads to adrenaline secretioh and
learned peripheral sympathomimetic symptoms increase the anxiety still

further (Breggen, 1964), Hypothetically, then, the author suggests
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that beta-biockers such as oxprenolol {Trasicor) might be used by

epileptics who are experiencing high degrees of stress, as a way of
reducing seizures precipitated by stress. A possible side effect, which
should occur only rarely if at all (Pichot, Olivier-Martin, & Poggioli,
1977), is drowsiness. However, Krishnan (1975) administered oxprenolol
to nervous students studying for an examination, and concluded that the
oxprenolol did not interfere with the students' critical faculties and
therefore may be of value in treating people who have to face stressful
situations calling for unimpaired cerebral function.

Since increasad siress in epileptics should lead to increased
adrenal preduction, and since increased adrenal production causes extra-
gonadal production of estrogen, which leads to a higher seizure frequency
and anovulatory cycles as already discussed, administration of beta-
blockers to epileptics may result in & positive feedback loop in which
seizures due to both increased stress and increased estrogen productien,
and to the cause-and-effect relationship between stress and increased
estrogen production, are controiled.

Beta-blockers have already been given a trial in the prevention
of the occasional tachycardia provokéd by driving in busy traffic, the
correction of cardiovascular and metabolic changes caused by public
speaking, the treatment of catecholamine-induced symptoms in professional
musicians, and the relieving of examination nerves in students (Siitonen
& Janne, 1977). Beta-blockers can be used with success jn cases of
anxiety and tension, especially since they seldom produce unwanted side
effects and do not giverrise to drowsiness. Beta-biockers have been used
in sports medicine in order to prevent the cardiovascular effects of

intense emotional stress, such as that associated with car racing or
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ski jumping. From most of. the studjes published it appears that small
doses of beta-blockers do not impair either mental or physical performence; -
on the contrary, they may even improve it (Siitonen & Janne, 1977).

Theories explaining catamenial epilepsy. Thiry, Heusgem, and

‘Legentil (1954) found one-third of a group of 58 women with catamenial
epilepsy {seizures aggravated during menstruation) to suffer from
hyperestrogenuria, further evidence for the disruptive role of estrogen
in causing increased seizure ffequency. Thiry et.a1. (1954) also raised
the question of whether the endocrine disturbances observed are the
consequence of disturbance or dysfunction of the diencephalic centers

" reacting on.the hypothalamohypophyseal system. Their results suagested
some‘degree of depression of the hypothalamohypophyseal system from the
barbiturate treatment which the majority of these patients received for
their seizures.

Logothetis, Harner, Morell, and Torres (1959) reviewed the main
theories to explain the increased incidance of seizuras shortly before
or during menstruation in about 50% of epileptic women: (a) Premanstrual
psychic disturbances and emotional instability have been thsught to be
of primary importance in the precipitation of seizures. Against the
‘exclusively psychogenic theory is the fact that, although psychic pre-
menstrual disturbances ugual}y disappear with the onset of menses,
exacerbation of seizures usually continues during the menstrual flow,
(b) Water retention has bzen thought to be partly responsible for the
symptems of the premenstrual syndrome, (c) Pregestercone is suggested to
have anticonvulsant properties; since seizures are fewest when progesterone
Tevels are greatest. (d) Estrogens appear to aggravate seizure frequency;

winen they are given to epileptic women premenstruaily, seizures increase,
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Logothetis et al, (1959) injected Premarin, an estrogen, into 16 epileptic

women, and observed ¢1éar activation of eleetroencephalographic abnormal-
jties in eleven of these women within 20 minutes of injection. Thirteen
patients were given 20 mg. of Premarin, resulting in clinical seizures

12 to 24 hours after injection in one patient. Three paﬁients were given
40 mg. of Premarin; all three had seizures fifteen minutes to a few
~hours after injection. The occurrence of seizures hours after injection
of Premarin suggests a convulsive effect of estrogenic substances. If
naturally occurring estrogen does precipitate seizures, one would expect
seizure frequency to be greatest shortly before ovulation, when estrogen
levels are highest. If, .on the other hand, high levels of estrogen
increase seizures while at the same time progesterone acts as a seizure
inhibitor so that rapidly falling Tevels of progesterons increase seizures
two peaks of seizure activity during the menstrual cycle might be noted:
(a) the first, shortly before ovu]ation when estrogen is at its peak; and
(b) the second, immediately pre-menstrually and menstruaily when proges-
terone levels are lcwest.

Logothetis et al. {1959) note that if seizures are precipitated by
increased estrogenic activity, administration of hormones having anta-
gonistic properties to estrogen, such as testosterone and progestercne,
may help prevent attacks. Logothetis et al. (1959) observed improvement
in 3 out of 5 patients placed on 10 mg. of progesterone tnree times a day
for 4 to 6 days before menstruaticn, after following these patients for
six months, Costa and Bonnycastle (1952) had earlier found that
progesterone prevented the appearance of‘convu1sions following administra-
tion of a convulsant agent, Spiegel and Wycis (1945) also found that

progesterone has an anticonvuisant effect,



32
Sanchez Longo and Gonzales-Saldana (1966) reported the relaticnship

* between frequency of epileptic seizures and the menstrual cycle in threa
patients. Control with therapeutic'1evé1s of anticonvulsant drugs in
these patients was poor, but striking improvenent occurred after an

oral contraceptive containing mestranol (an estrogen) and norethynodrel
{a progesterone) was given. Seizures recurred on withdrawing this
contraceptive and ceased when the contraceptive was resumed. Sanchez
Longo and Gonza]es Saldana (1966) réviewed the Titeréture on the effects
of hormones on brain activity, and concluded that, in general, estrogens,
ACTH, and cortisone lower the threshold for seizures, while testosterone,
progesterone, and desoxycortone acetate rajse the seizure threshold.

Here is a case in which a combination estrogen-progesterone
contraceptive reduced seizure freguency, which is in contrast to most
of the Titerature in which combination drugs either have no effect on
seizures or increase seizure frequency.

Stitt and Kinnard (1968) found that estrogen, administered in the
form of estradiol benzoate, lowered the electroshock threshold in rats..
Administration of progesterone had 11tt1e éffect on electroshock threshold.
Werboff and Corcoran (1961) found that estradiol administration to cas-
trated male rats resulted in an increase of audiogenic seizures, while
in female rats testosterone administration and ovariectomy resulted in a
decrease in sejzure responses,

w1eczorek, Bock, and Kluge (1969) studied the effect of the ovula-
tion inhibitor Ovosiston on 31 femaie epileptics. Ovosiston is a combin-
ation contraceptive that coniains botih esirogen- and progesteiona,-in the
forms of mestranol and pregnanediol, respectively. In the large

majority of the cases reported by Wieczorek et al., (1969). the epilentic
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women failed to show eitheyr a decrease or increase in the freauency of
their seizures following a drug regimen of both ovosiston and their
usual therapeutic dosage cf anticonvulsant drug. In some individual
cases an increased susceptibility to seizures occurred following the
administraticn of Ovosiston. This study lends. support to the thesis
that combination estrogen and progesterone preparations have no effect
or increase susceptibility to seizures in epileptic women,

‘Knight and Rhind (1975) investigated the relationship of epilepsy
and pregnancy in 153 pregnancies of 59 epileptic patients. Six patients
showed a tendency to have more frequent convulsions in relation to
menstruation. Rosciszewska and Grudzinska (1975) found the reiationship
between increased seizure frequency.and menstruation to be paftiéu]arTy
marked in those patients who experienced their first convulsions during
pregnancy. OGver one-third of the weight gained in pregnancy is due to
fluid retention; Dimsdale (1959) showed that rapid and excessive weignt
gains preceded mere frequent seizures. The same mechanism may underlie
seizures that occur predominantiy at the time of menstruation, but
such patients do not necessarily experience more frequent attacks when
pregnant. A mechanism of increased seizure frequency during pregnancy
may be as follows: increased secretion of estrogens, glucocorticoids,
and aldostayrcne may be found during preanancy, and all wouid tend to
cause water and sodium retention which might dehydrate brain cells and
cause seizures, However, a clear relationship between hormonal levels
and clinical events has not yet been fcund (Knight & Rhind, 1975),

Hall (1977) reports a patient who sutfered from aﬁ-increased fre-
quency of seizures befere and during menstruation (catemenial epilepsy},

associated with severe dysmenorrhea. Total control of seizures was
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achieved by continuous adminisiration of a lTow dose of progesterone,

namely 0.35 mg. dajly of Norethisterone, while she continued on her
original dose of 90 mg. daily of phenobarbital. Norethisterone is a
progesterone-oniy preparation. The patient was completely seizure-free
for the seven months she had taken Norethisterone, and in addition had
only mild dysmenorrhea.

Menstrual exacerbation of epilepsy occurred in 72% of the patients
studied by Laid1aW‘(1956). Laidlaw éuggested that the reduction of
seizures in the luteal phasé of the cycle is due to an anticbhvu]sant
action of progesterone; the increase of seizure frequency before and
during menstruation would then be explained by the diminishéd secretion
of progesterone at that time.

Bickerstaff (1975, pp. 87-90) reported complete contrcl of sejzures
using estrogen-progesterone combinations in some epileptics, but also
noted that certain groups of epileptics are liable to an exacerbation of
their seizures when using combined oral contraceptives., Zimmerman et al.
(1973) reported complete control of seizures using injectable medroxy-
progesterone acetate (Depo-Provera). Hall (1977) is the first repert
of complete seizure controi‘with an oral progesterone-only preparation.
The Titerature suggests that a trial of prcgesterone-only preparations
may be warranted for control of catamenial epilepsy.

Backstrem (1977) studied nine perjods in seven female epileptics,
Six menstirual cycles were ovulatory and consequently accompanied by a
rise in plasma pregesterone after ovulation, and three cycles were
anovulatory. Two periods of increased generalized seizure frequency
were observed in the ovulateory cycles: one shortly after the rapid

decrease of progesterone menstrually; and the second curing the preovula-
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tory elevation of estrogen, Partial seizures were observed to occur
more evenly throughout the cyc1é; but with a trend towards peaks in
increased seizure frequency al the same points as the gereraiized
seizures. During times of high progesterone the number of generalized
seizures was very low. A comparison between the follicuiar and luteal
phases showed the greater number of generalized seizures occurring
during the follicular phase, and fewer days were completely free from
generalized seizures during the fo]iiéular phaée. The three ahovu!atory
cycles all showed an increased number of seizures during estrogen peaks.
Backstrom (1977) notes that his findings are compatible with Laidlaw's
(1956) hypothesis that progesterone inhibits seizures while falling
levels of progesterone result in increased seizure frequency; and
Logothetis et al. (1959) who’found that estrogen activates seizures.
Backstrom (1977) also suggests that further studies are needed to exclude
a possible effect of hormones on changed serum concentration or binding
of antiepileptic drugs.

In addition to the adverse effect estrogen seems to have on
seizure frequency in epileptics, Backstrom (1977) believes that it also
has an effect on premenstrual tension in non-épi?eptic women. Backstrom
and Carstensen (1974) compared women who suffered from a pre-menstrual
tensicn syndrome with a control group, and found that during the 2 to 5
days before the first day of menstruztion the pre-menstrual tension
group had significantiy higher plasma estrogen levels than the cconirols.,
The plasma progesterone levels in the pre-meastrual tension Group were
significantly lower than in the controls during the whole mid-Tuteal
phase. 7Thz estrogen/progesterone ratios were alsc significantly higher

on days 3-6 before mensciruation, This difference in plasma zstrogen levels
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between the pre-menstrual tension group and the control group was not
due to changes in the plasma binding activity of eStrogen, Backstrom
and Carstensen (1974) alsc found a correlation between symptoms of
anxiety and irritability and the plasma estrogen level on the third day
before menstruation, suggesting that estrogen may Tnf]uence emotional
states in women.

An interesting extension of Backstrom (1977) and Backstrom and
Carstensen's (1974) work would be to compare estrogen and progestercne
Jevels between epiieptics who have the greatest seizure frequency and
those who have the least seizure frequency. Do women with the greatest
number of seizures have significantly higher plasma estrogen levels
and lower plasma progesterone levels?

Stress

Stress contributes to menstrual dysfunction and seizures, The

concept of stress, first put forward in definite form by Selye (1946),
has undergone radical revision in recent years. The original concept,
developed solely from observations in the experimental animal, foretold
in general the results of the non-specific reactions to various forms
of stress, particularly those concerned with endocrine and metabolic
transformations. The essence of Selye's hypothesis was that all stimuli
resulted in either mental or physical stress, the reaction to a stimulus
peing determined by the integrated sum of the stresses induced.

This basic concept was extended by Levi (1972) and his colleagues,
They have propesed that the stress induced by psychic étimuii originating
from ehviPOnmenta1 cauées or society-related events is defefmined-by the

Properisity of each individuai to react in the Tight of his experience,



37
with "genetic factors" influencing this psychobiological response. to

stimuli. The stress engendered by this composite reaction may under
certain circumstances increase the subject's susceptibility to disease
and may even Tead to disease itself. This sequence of events may be .
promoted or neutralized by a number of negative feedback interactions.

In its usual connotation, "stress" is almost universally accepted as
being an accompaniment of noxious stimuli. One of the crucial points

in the chain of reasoning presented above, however, is that nearly all
psychic changes, whether pleasant or unp]éasant, can be expected to evoke
a stress reaction. This is an aspect of the stress thesis that has been
largely ignored in the past.

The studies of Rahe (1969) lend support to the concept that the
relationship between stimulus and stress is U-shaped. Rahe found that
the relationship between 1ife change (sum of pleasant plus distressing
changes) and morbidity is unipolar, i.e., the higher the sum of stimuli
the greater the morbidity risk. However, no one has subjected the
evidence 1inking the many and complexly interrelated factors involved
in such proposed mechanisms to critical analysis; extreme caution is
necessary beftore such argumenté are accepted as fact and before unwar-
ranted cause-effect relationships are extrapolated. |

Considerable difficulties exist in attempting to differentiate
the primary effects of physical stimuij, or the physical reactions
induced by stress, from the secondary or tertiary effects ejicited by
psychclogical reactions to these stimuli (Mascn, 1977). Every factor
stands in a cause-effect re]atioashib to others; and, since it is rareTy
possible to define and measure all of them, their interactions and

resulting biolegical activity can only ke guessed at. Moreover, if
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disease is indeed produced by psychic stress, then the disease itself
can be expected to alter the response of the organism to the same stimulus.
However, at a clinical therapeutic level the probiem is more straight-
forward. Whatever may be the interplay of the primary, secondary, and
other mechanisms concerned, and whatever may be the complex neuronal
pathways followed by such stimuli in the central nervous system, the
efferent effector pathways are clear; they predominantly involve the
autoncmic nervous system and, in particular, its sympathico-adrenal
component. Selective interventions in the final common pathway of the
physiological accompaniments of stress are thus possible and provide a
useful therapeutic tool with which to analyze the 1ink between psychic
stress and its postulated disease potential (Taylor, 1977).

Various usages of ithe word "stress" have given rise to misunder-
standings between the scientist working in animal-experimental research
and the clinician. Both speak of "stress," but forget that, in the case
of animals, cognitive factors can be disregarded under certain circum-
stances, with the result that the intensity of a stimuius may well cor-
respond exactly to the intensity of the resultant "stress," whereas in
man it is the cognitive factors associated with the stressful situvation
that have a decisive bearing on the strain involved, j.e., on the "stress.
In clinico-experimental medicine an additional point to be considered
is that the effect of stresstul situations on the patients participating
in a trial varies from cone individual to ancther, the degree of variation
being all the more pronounced the more closely these situations approxi-
mate to real life and thus resemb]é thosé §ccurr1ng in genuine social
interactions. The amcunt of strain imposed by such situations alsc

depends on the patienv's past history and on his ability to resist or



cope with strain.

Psychological stress can provoke symptoms, providing a setting
for disease and sometimes even death; Engel (1968) collected 100 items
from newspapers around the world, over a pericd of six years, reporting
the occurrence of sudden death under unusual circumstances. . One half
of these deaths occurred in husbands or wives soon after the sudden
death of their spouses. An additional ten died anticipating such a
bereavemeht; 32 died suddenly during situations of danger; and 6 died
on c¢ccasions of extraordinary joy. when'psychological defenses crumble,
neurally regulated, biological, emergency reacticns take over; and in
extreme cases these reactions may be catastrophic. |

Cox (1978) reviewed the various approaches in the scientific
Titerature to the study of stress and delineates three main approaches:
(a) The first approach treats stress as a dependent variable for study,
describing it in terms of a person's response to disturbing or noxicus
environments. (b) The second approach describes stress in terms of the
stimulus characteristics of those disturbing or noxious environments,
and thus usually treats it as an independent variable for study. (c)
The third approach views stress-as the reflection of a lack cf fit
between the person and his envirorment, Stress in this form is studied
in terms of its antecedent factors and its effects, - It is seen as an
intervening variable between stimulus and response. Much of the physio-
logical response to stress is not directly determined by the actual pre-
sence of the stressor agent but by its psychological impact on the persen.
This last approéch to stress is the one favored by the present‘authar.v

In 1970, Weitz reviewed and classified the djfferent types of

situaticns which have been treated as stressful in current research.



’ 4y
He described eight: (a) speeded information orocassing, (b) noxious

environmental stimuli, (c) perceived threat, {d) disrupted physiological
function (as a result of disease, drugs, sleep loss, and so on), (e)
isolation and confinement, (f) blocking, (g) group pressure, and (h)
frustration. In addition, Lazarus (1966, 1974) sees perceived threat

as the central characteristic of stressful situations and, in particular,
threat to & person's most important ‘'values and goals, while Frankenhaeuser
(1975a, 1975b) would add lack of control over events to Weitz's list.

Cox (1978) gives a working definition of stress which the present
author views as a good framework for conceptualizing the present research
results:

Stress, it is argued, can only be sensibly defined as a perceptual

phenomencn arising from a comparison between the demand on the

person and his ability to cope. An imbalance in this mechanism,
when coping is important, gives rise to the experience of stress,
and to stress response. The latter represent attempts at coping
with the source of stress. Coping is both psychological {involving
cognitive and behavioral strategies) and physiological. If normal
coping is ineffective, stress is prolonged and abnormal responses
may occur. The occurrence of these, and prolonged exposure to
stress per se, may give rise to functional and structural damage.

The progress of these events is subject to great individual

variation. (p, 25)

Viewed in this way the physiological response to stress is itself
a form of coping mechanism, ‘The physioiogical response is dominated
by the major psychoendocrine systems, the sympathetic-adrenomeduilary

and pituitary-adrenccortical systems. Both are influenced by hypothalamic
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~and higher brain activity, Beginning with Cannon (1927) and repeatedly

demonstrated by his xuccessors; the sympathetic-adrenomedullary system
has been shown to be responsive to environmental stimuli, both physical
and psychological, and that 1ts function should be discussed. in re]ation
to the individual person's behavior.

Qualitatively different stressors, but of the same potency, do not
elicit exactly the same syndrome, and the same degree of stress induced
by the same stressor may have different pathological effects in
different individuals. Selye (1975) has addressed the issue cof individual
variations to stressors by observing, first, that different stressors
may only differ in their specific effects and not in their non-specific
stress effects. For example, cold produces shivering and heat produces
sweating. These are specific effects. They both produce increases in
adrenocortical activity, which is a non-specific stress effect. It has
to be accepted that in some instances the specific effects may modify
the non-specific effects. Individual differences in the pathogenic
effects of the stress response Selye (1975) ascribes to conditioning
factors, both endogenous (genetic predisposition, age, sex, personaiity)
~ and exogenous (learning, drug and other physical treatments, diet).

Such conditioning factors can selectively enhance or inhibit different
aspects of the stress reéponse.

Cox (1978) discusses the mechanism of physiclegical reaction to
stress. The initial alarm reaction inyolves increases in sympathetic-
adrenomedullary activity, while the stage of resistance is characterized
by increased adrenccortical activity,

The actiyity of the adrenal cortex appears to be regulated to a

large extent by the level of adrenocorticotrouic hormone {ACTH) in the
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blood. Adrenocorticetropic hormone is released by the anterior pituitary,
its output being centrolled by the secretion of corticotropin releasing
factor (CRF) into the pituitary portal blood vessels by the hypothalamus.
Overall, the anterior pituitary releases two hormones which act in their
own right, growth hormone and prolactin, and four tropic hormones,
including ACTH, which act by contro]]ing'the oehavior of other glands.
A11 have been related to the response to stress, and might appear to be
involved in the stage of‘resistance.‘ Howevér, it is the anterior
pituitary-adrenocortical system which appears to dominate. -

The adrenal cortex through the action of ACTH produces glucocorti-
coids, which during stress are produced in high concentrations and
have the effects of blocking the inflammatory response, interfering with
the manufacture of proteins, causing the loss of calcium and phosphate
from the kidneys, and raising blood sugar levels. The latter action may
be necessary to fuel the activity of coping during the stage of resistance,
wnile the other actions may account for part of the cost of the coping.

Urinary catecholamines represent estimates of sympathetic-
adrenomedullary activity, when integrated over extended time periods,
usually 1-3 hours. Using urinary catecholamines as a measure of the
stress response, many laboratory experiments and field studies have
been carried out in the fnvestigation of the occurrence of the effects
of stress (0'Connor-Miller, 1980). Enhanced sympathetic-adrenomedulliary
~activity has been shown to occur in subjects exposed to a variety of
stresses (Kagan & Levi, 1975). From his review of many studies, LeVi
(1972) concludes that there can be 1ittle doubt that psybhosocia! stimuii
can effect changes in sympathetic-adrenomedullary activity and adrenaline

secretion. Most importantly for studies of the response to stress, he
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also concludes that, although intersubjcct variability is great, within
the individual subject catecholamine ex retion‘fdughly paraiieis the
degree of reported emotional arousal.

Cox (1978) organized a table in which he lists some of the many
behavioral, physiclogical and neaith effects which have been variously
suggested to be linked to the experience of stress:

1. Subjective Effects: Anxiety, aggression, apathy, boredom,
depression, fatigue, frustration, guilt and shame, irritability and
bad temper, moodiness, low seif—esteem, threat and tension, nervous-
ness, and loneliness.

2, Behavioural Effects: Accident proneness, drug taking,
emotional outbursts, excessive eating or loss of appetite, excessive
drinking and smoking, excitability, impulsive behaviour, impaired
speech, nervous laughter, restlessness, and trembling.

3. Cognitive Effects: Inability to make decisions and concen-
trate, frequent forgetfulness, hypersensitivity to criticism, and
mental blocks.

4. Physiological Effects: Increased blood and urine catechola-
mines and corticosteroids, increased blood giucose leveis, increased
heart rate and blood pressure, dryness of mouth, sweating, dilation
of pupils, difficulty breathing, hot and cold spells, "a lump in
the throat," numbness and tingling in parts of the limbs.

5. Health Effects: Asthma, amenorrhoea, chest and back pains,
coronary heart disease, diarrhoea, faintness and dizziness, dyspepsia,
frequent urination, headaches and migraine, neurcses, nightmares,
insomnia, psychoses, psychosomatic disorder, diabetes meiiitus,

skin rash, ulcers, loss of sexual interest and weakness,
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6. Organisational Effects: Absenteeism, poor industrial

relations, and poor prcductivity, high accident and labour turn-

over rates, poor organisational climate, antagonism at work and

job dissatisfaction. (p. 92)

The chain of events which lead up to pathological reactions to
stress can be broken in several ways. First, the elements which contri-
bute to the cognitive appraisal of demand and capability and of the
consequences of coping can be altered. This may be achieved by restruc-
turing the external envirorment, by changing the person's level of mental,
physical and social skill, by supporting him in the use of those skills,
or by altering his perceptual and cognitive processes. Second, if the
occurrence and experience of stress cannot be avoided then its psycholo-
gical and physiological effects may be modified, as may be the actual and
perceived consequences of those effects. These prescriptions can be
elaborated on by considering the specific points in the stressful event
and its aftermath where an entry can be made to break the critical
progression to pathology. These entries can be made by the person himself,
or by another person, a therapist, or a group of people. Meichenbaum
(1974) has developed a self-instructional approach to stress management,
among other researchers.

Another approach to the treatment of stress is the psychopharma-
cclogical. Kielholz (1975) has argued that antidepressants can be use-
Tfully classified in terms of their effects on three different types of
symptoms: inhibited drive, hasic feeiinas of sadness, and anxiety.

For example, clinical and experimental studies suggest that the effects
of monoamine oxidase inhibitors (MAOIs), such as iproniazid and pargyline,

are dominated by increased drive and by mood enhancement, the Tormer
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being the greater effect. Thus MAQ increases with stress, while MAGI's

irhibit the effects of stress by increasing drive and mood enhancement.
The tricyclic compound, imipramine, has relatively little effect on
drive, but has a powerful effect on moed. HMeither of these two drugs
produces much relief of anxiety; this can be achieved through the. use of
trimeprimine or chicrprothixene. The prescription of the wrong drug can
have disastrous effects: in depressive states involving anxiety, the

use of a drug which increases drive may aggravate the anxijety and by
releasing inhibition may increase the risk of suicide.

In treating the different types cf neﬁrosis, the minor tranquilizers,
in particular -the benzodiazepines, and both tricyclic and monoamine
oxidase inhibiting antidepressants are used. The benzodiazepines have a
muscle-refaxant effect. Perhaps their major clinical effect is due to
their relatively selective action on the limbic system and they are used
extensively in combating anxiety and tension. Of the antidepressants,
the tricyclic compounds appear to have fewer major side effects than the
MAOI's, and are therefore the drugs of first thoice. The MAOI's are
more effective in reactive than in endogenous depression.

The use of drugs in the treatment of neuroses is usually seen as
a short-term crutch to allow patients to deal more effectively with the
demands they are experiencing. The anxiety experienced by a person as a
result of stressful demands may exaggerate the problem by reducing capa-
bility. Without benzodiazepine treatment the patient may not cope; with
the drugs he might cope effectively.

No specific hormonal pattern is uniquely characteristic of
menstrual disorders arising from psychogenic factors. Indeed, the

Titerature indicates a variety of hormonal patterns, and presumably a
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number of different mechanisms by which psychogenic factors may cause

menstrual dysfunction; Rakoff (1953). surmarizes the clinical observations
suggesting a relationship between psychogenic factors and disorders of
menstruation:

1. Amenorrhea or dysfunctional bleeding occurs in previously
normally menstruating women immediately following an acute psychic
trauma. The spontaneous return of normal cycles follows alleviation of
the trauma. |

2. An increased frequency of menstruai disorders occurs in
psychotic and psychoneurotic women.

3. A high incidence of amenorrhea is present in the female popula-
tion during periods of prolonged psychic stress, such as during wars.

4. Amenorrhea occurs with concomitant symptoms of pregnancy in
situations in which there is a great desire for or fear of pregnancy.

On the basis of clinical observaticons and hormonal studies, Rakoff
(1968) also suggests several pathways by which psychogenic factors may
influence menstruation. These include:

1. Stimuli operating by way of the hypothalamus to influence the
gonadotropic-releasing factors (Martini, Fraschini, & Motta, 1968).

2. A direct influence on the ovary by way of the sympathetic
nervous system or by some other route (Richter, 1968].

3. A direct action on the endometrium (Richter, 1968}.

4. The hypothalamic-pituitary-ovarian mechanism may be indirectly
disturbed by extra-gonadal endocrine dysfunction of psychogenic origin
involving particularly the adreral cortex and possibiy the thyroid

(Gibbons, 1968; Eayrs, 1968; ‘Levi, 1968),
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Selye (1947) suggested that stress increases ACTH in the pituitary

at the sacrifice of gonadotropin secretion. The mechanism may be that
emotional stress or trauma induces nypersecretion of corticotropin-
releasing factor at the sacrifice of secretion of FSH- and LH-releasing
factor at the hypothalamic level, resulting in hypersecreticn of ACTH
and hyposecretion of F3H and LH at the pituitary Tevel, which could
result in arcvulatory cvcles,

Several other investigators suggest that one common denominator
of the stress response is the increased reiease of adrenocorticetropic
hormone {ACTH) from the pituitary, initiated by the corticotropin-
releasing factor of the hypothalamus (Harris, 1948; Pincus & Elmadjian,
1954; Vernikecs-Danellis, 1964). Adrenaline and noradrenaline secretion
also have been taken as an index of the same response {(Elmadjian, Hope,
& Lamson, 1958; Euler, 1960; Swan, 1958, pp. 142-162).

Sympatho-adrenomedullary and related biochemical reactions during

experimentally induced emoticnal stress, Homeostatic neuroendocrine

regulation in man is affected by psychic stimuli (Roessler & Greenfield,
1962 Selye, 1950; Simon, Herbert, & Straus, 1961; Tanner, 1960). Man
reacts not only to the actual existence of danger, but to threats and
symbols of danger experienced in the past. Man wants to be prepéred to
meet a new situation the moment it occurs. This creates a situation in
which homeostasis is adjusted not only to the needs of the organism in the
prevailing conditions, but to the anticipated needs as well, Irrespective
of whether this preparedness 4s adequate or nct, it affects ihe adaptive-
protective mechanisms of the 1iving organism (Lévi, 1967, pp. 78-105).
The organism's pattern of vespense involves physiological as well as-

6

psychic processes {Bajusz, 1967),
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In most of the psychosomatically-oriented medical Titerature

various disorders have been related to a number of stressors to which the
patients state that they were exposed prior to and/or in conjunction

with the onset of the particular disease (Levi, 1967). The constellations
of stressors inherent in everyday life are, however, very complex as a
rule and it is, therefore, difficult from clinical data alone to
distinguish between cause and effect in the medical chain of events.

The assessment of causal connections has been made easier by the
use of psychophysiological experiments, in which various emotional
reactions are first induced and then studied together with the accompany-
ing physiological phenomenon (Levi, 1967). The results of Levi's series
of experiments have proved a valuable complement to clinical observetions.

The use of dirferent kinds of functional and provocation tests
has long been practiced in physiology and clinical medicine, the patient
being exposed to such stimuii as physical! work, ACTH, insulin, cold,
allergens, and so on. The psychophysiclogical experiments make use of
mental stimuli in a corresponding way. These stimuli include induced
failure and induced disturbance in a task, stimuli that elicit anxiety
and physicail discomfort, working aginst time, isoiation and sensory
deprivation, and fatigue arising from prolonged work. A number of inves-
tigations in this field have been performed by Levi at the Laboratory
for Clinical Stress Research in Stockhelm. The experiments conducted
include investigations of sympatho-adrenomedullary responses during
pieasant and unpleasant emotional states; central nervous function and
sympatho-adrenomedullary responée; emotional stress; plasma Tipids and
catecholamine excretion; specific stressor effects of sympaths-adrenc-

medullary function; and long-term stress.
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In all of these experiments, simuitancous recordings were made of
a number of psycholcogical as well as physiological and biochemical
variables. The design usually involved a stress period, flanked by two
control pericds of equal duration or, alternatively, consecutive periods
characterized by different degrees of intensity or quality of stimulus.
The experiments suggested the foilowing conclusions:

~ 1. Psychic stimuli are capable of evcking an increased catechsla-
mine excretion.

2. The between-subject variability in catecholamine secretion is
very considerable, but intra-individuaily the catecholamine excretion
very approximately parallels the degree of reported emotional arousal.

3. The catecholamine excretion rates ¢f each individual during
corresponding periods of different experiments are positively correlated.

4, Experimental stimuli evoking responses of calmness and
equanimity lower the catecholamine excreticon significantly below control
levels.

5. Pleasant stimuli evoking amusement are nearly as potent as the
unpleasant ones in provoking an increased catecholamine excretion rate.

6. Stressors of short duration and moderate intensity are potent
in increasing free fatty acids and triglycerides of arterial plasma.
This response is significantly blocked by treatment with large doses
of nicotinic acid.

7. Stressors of longer duration (three days-or more) are potent in
inducing a number of bodily reactions including changes in erythrocyte
Sedimentation rate (ESR), protein-bound iodine and serum iron, as well

as electrocardiograms (EKG) during work.
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8. Some support has been found for the hypothesis that the
experimentally-induced reactions reflect functicnal changes in the
organism which, if they persist for a long time, may be of pathcgenic
significance in disposed individuals.

Thus, Levi's (1967) results suggest that emoticnal changes produce
physiolouical changes in levels of catecholamines, fatty acids, tri-
glycerides, erythrocyte sedimentaticn rate, electrocardiograms, protein-
bound iodine and serum iron. The psychically produced emotions appear
to be causes, and the physiological changes are the effects.

Levi (1968) conducted ancther series of experiments in which he
demonstrated that (a) stimuli lowering the degree of emotional arousal
below a control level decreased urinary catecholamine output; and (b)
pleasant emotional stimuli were as effective as unpleasant emotional
stimuli in evoking an increased sympatho-adrencmedullary response. Thus,
mental stressors can elicit an increased release of adrenal hormones.

Gibbons {1968) found that a modest but significant increase in
adrenocortical activity was a common accompaniment of all scrts of
emotional disturbances, whether this was in response to the normal
vicissitudes of 1ife or to artificial situations in the experimenta]
laboratory. Similar increases in adrenccortical activity were found in
patients whose emotional disturbance was part of a psychiatric disorder.
Gibbons {1968) also showed a modest increase in adrenocortical activity
when a group of normal subjects encountered various novel experiences.

The results of these studies suggest that the intensity and duration
of psychological stress may be accounted for on the physiological level
by disturbarices in (a) hormonal reguiatory mechanisms, (b) vascular

homeostasis, (c) permeability of histohematic barriers of the internal
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organs, (d) blood-brain barriers, (e) tropic processes in the cells, (f)

efferent and afferent neural transmissions, or {g) interrelationships
between neocortex and subcortex centers.

Physiology of the MenstruaT Cyc]é

The ovary. The ovary is anatomically divided into three separate
compartments: (a) the follicles where germ cell maturation and estrogen
synthesis occur during the first half of the ovarian cycle; (b) the
corpus luteum, which is derived from the ruptured ovarian follicle and
is responsible for progesterone and estrogen secretion during the
latter half of the cycle; and (c) the interstitium which surrounds the
follicles and corpus luteum and is responsible for andrcgen synthesis.
Ovarian function js coordinated in 2 cyciic manner by tne central nervous
system, through tne secretion of pituitary FSH and LH. During an ovarian
cycle a group of follicles are deveicped, a2 single ovum is ovulated, and
a corpus luteum develops and is maintained for a fixed period of time.

As corpus Tuteum function decreases a new set of follicles begins to
develop and a new ovarian cycle begins. During the ovarian cycle the
endometrium proliferates under the influence of ovarian estrogen and
progestins. With regression of the corpus luteum, the endometrium is
sloughed and a menstrual period occurs, The period of time between the
beginning of one menstrual period and the beginning of the next is
termed the menstrual cycle (Bardin, 1973, pp, 7-95 to 7-111),

Although in the strict sense the ovarian cycle and the menstrual
cycie refer to cyclic changes in the ovary and endometrium, respectively,
these terms are often used synonymously with "reproductive cycle" which
implies the cyclic morphologic and hormonal changes which occur in the

central nervous system, anterior pituitary, ovary, and uterus.
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Reproductive hormones,

1. Follicle-stimulating hormone (FSH). ~The function of FSH is to

stimulate growth of the ovarian follicle, FSH promotes mitosis of the
granulosa cells and conversion of the surrounding stroma into a layer

of theca cells. Administration of pure FSH stimulates follicular growth
but ovulation does not occur (McCracken, Uno, Goding, Ichkawa, & Baird,
1969). Furthermore, ovarian foliicles do not reach mature size and
secrete significant quantities of estrogen unﬁi] LH is administered

with FSH {Gemzell & Roos, 1966, pp. 492-517).

2. Luteinizing hormone (LH). In contrast to FSH, LH has a much

more varied action. It is synergistic with FSH in bringing about
follicular maturation and estrogen secretion. The midcycle peak of LH
is believed to trigger ovulation in 16 to 24 hours. Furthermore, recent
studies of hypophysectomized women have demonstrated that LH facilitates
maintenance of the corpus luteum.

3. Estrogens. The most important estrogen secretedrby the ovary is
estradiol. The important biologic activities of estrogen include: {a)
stimulation of growth of both the myometrium and endometrijum; (b)
maintenance of a thick vaginal mucosa and indirectly the acidic vaginal
pH; (c) stimulation of cervical glands to secrete copious quantities of
viscous mucous; (d) stiﬁu]ation of breast growth and develoupment; (e)
deposition of subcutaneous fat which results in a characteristic feminine
habitus; (f) sensitization of the ovaries to gonadotropins; and {g)
retardatijon o7 1inear body growth in association with facilitation of
epiphyseal closure,

4. Eﬁ§g§§§i§§¥ Progestin was the name originally given to the

crude extract of the corpus Tuteum which could prepare and maintain a
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secretory endometrium during the latter half of the repreductive cycle

and during pregnancy. The binlcgic actions of’progesterone and other
gestagens include: {(a) antagonism of the growth promoting effect of
estrogen on the endometrium and conversion of this rapidly proliferating
organ into a secretory structure capable ¢f maintaining an implanted
biastocyst; (b) conversion of the cervical mucous from a very viscous tc
a nonviscous fluid; {c) stimulation of gland growth and development; and
{d) inhibiticen of uterine motility.

During the reproductive cycle and in the first trimester of preg-
nancy, progesterone is secreted almost exclusively by the corpus futeum.
During the latter two-thirds of pregnancy the placenta assumes this
function. The adrenal alsc secretes a small quantity of progesterone.

Hormonal changes during the reprcductive cycie. For descriptive

purposes the reproductive cycle can be divided into a foilicular phase,
which can be subdivided into a first and second half; an ovulatory phase;
and a luteal phase {Ross, Cargille, Lipsetti, Rayford. Marshall, Strott,
& Rodbard, 1970; Vandewiele, Bogumil, Dyrenfurth, Ferin, Jewelewicz,
Warren, Rizkallah, & Mikhail, 1970).

1. Follicular phase, first half. This period begins in the late

luteal phase of the preceding cycle with a rise in the plasma levels of
FSH and a concomitant inftiation of follicular growtn. LH levels also
rise during this phase but the increase starts several days later than
the increase in FSH, It is important to note that during the first nalf
of the follicular phase there is no change in the blood levels of

estrogens or progestins.

2, tollicular phase, second half. This portion of the foilicular

phase begins approximatelv 7 to & days before the preovulatory LH surge



54
and is characterized by an increase in plasma estrogen levels {estradiol

and estrone). Estradicl increases slowly at first and then rapidly
reaches a maximum on the day before the LH peak. The initial rise in
estrone is not as great, but estrogen levels reach a peak concomitant
with the peak of LH. While plasma estrogen levels are jncreasing, plasma
FSH decreases and plasma LH slowly and steadily increases. Several days
before ovulation there is a rise of 17-hydroxyprogesterone which reaches
a maximum on the day of the LH surge. It is significant that plasma
progesterone levels do not increase during this period.

3. Ovulatory phase. During this pericd there is a rapid rise in

plasma LH Tevels which Teads to the finz! maturation of the Graafian
follicle and folilicular rupture some 16 to 24 hours after the LH neak.
Soon after the beginning of the LH surge and pricr to ovulation, plasma
estradiol levels drop precipitously and plasma progesterone increases
slightly.

Both estrogen and i7-hydroxyprogesterone secretion decrease rapidly
in the ovulatory period but both increase again in the luteal phase as
the corpus luteum with both its theca interna cells and luteinized
follicular cells becomes vascularized.

4. Luteal phase. As noted above, luteinization is initiated by

LH. Recent studies also have indicated that ova exert an inhibitory
influence on fellicle Tuteinjzation, LH is required for normal corpus
luteum survival and function. Furthermore, LH administered in high
doses can Tuteinize fellicular cells even without ovulaticn and can
produce a luteinized follicle with a trapped ovum (Ludwig & Horowitz,
1969), These observations indicate that either LH or ovum removai

can luteinize the ovarian foilicle; however, during a ncrmal reproductive



cycle both mechanisms are probably operative.
The sine qua non of the luteal phase is the marked increase in
progesterone secretion which reaches a maximum about 8 days after the

midcycle LH peak.

5. Control of FSH and LH secretion. Both FSH and LH are subject

to negative feedback control as evidenced by the rise in both of these
hormones following castration and from the decrease in their levels
following estrogen administration. Examination of the hormcnal events

of the reproductive cyc]é indicates that control mechanisms in addition

to negative feedback inhibition are operative. This is particularly

true in the second half of the follicular phase when FSH decreases -and

LH increases concomitant with a rapid rise cf blood estrogens. This
paradox may he explained if one assumes that there are hypothalamic centers
for positive and negative feedback control of gonadotropins in man as
there are in the rodent (McCann & Porter, 1969). In addition to the
negative feedback upon gonadotropin secretion, estrogens alsc exert a
positive féedback on LH secretion but not upon FSH. The factors which
determine whether LH will increase or decrease in response to estrogen
administration are nct completely understood at the present timeﬁ Suffice
it to say that from the available data it would appear that both 4
positive and negative feedback control ¢f LH are operative at different
periods during the reproductive cycle.

In light of these sbseryaticns the difference between the behavior
of FSH and LH during the late follicular and luteal phases may be
explained. In the second half of the follicuiar period as estrogens
rise, FSH decreases due to the negative feedback effect. By contrast,

the positive feedback control of estrogen is operative upon LH secretion
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during this period as the level of this hormone increases. Both FSH and

LH decline during the Juteal phase under the negative feedback inhibition
of estrogen and possibly progesterone,

A midcycle LH surge represents still another facet of the complex
mechanisms which are operative in the control of gonadotropin secretion
in women. The available studies support the hypothesis that the rise in
estrogens during the later follicular phase triggers the preovulatory
LH surge. Evidence in favor of this theory has been provided by several
of the above-ramed investigators who demonstrated that estrogen admin-
istration can produce repeated bursts of LH, and in some instances,
ovulation.

Sawyer (1975, pp. 401-408) summarizes some of the brain-pituitary-
ovarian relationships discussed above. Luteinizing hormone-releasing
hormone is produced by neurons in the arcuate nucleus of -the hypophysiotro-
pic area and secreted into the proximal capillary plexus of the pituitary
portal system in the median eminence. Ovarian steroids feed back directly
to the pituitary and to several sites in the brain where they influence
both pituitary-ovarian function and sexual behavior. Electrophysiological
evidence has been presented for "ultrashort" feedback action of luteinizing
hormone-releasing hormone on arcuate neurons as well as the ”shoft”
feedback loop of LH. Evidence has becn presented that adrenergic
mechanisms influence luteinizing hormone-refeasing hormone release with
norepinephrine facilitatory and dopamine inhibitory to the process. Rapid
strides are now being made in these areas of research with the use of
immunological methods such as radioimmunoassay and immunohistochemistry.

Chan and 0'Malley (1976) state that the regulation of protein -

synthesis in the target tissue is the princiral action of steroic hormones.
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The steroid molecule must be transported to the targst tissue via the

blocdstream and tissue fluids, It then penetrates the cell by simple or
facilitated diffusion. On entry of the hormone into the cell, it is
bound to a specific hormone receptor. This hormone-receptor complex is
then transferred to the nucleus, in an "activated" form, where it is
bound to the target-ceil genome. Then the target cell responds by
increased RNA synthesis followed by increased protein synthesis. This
sequence of events is probably the primary mechanism by which the sex
steroids regulate target-tissue metabolism {Chan & 0'Malley, 1976).

The specific sex steroid progesterone is an estrogen antagonist.
The simultaneous administration of these two hormones results in inhibi-
tion or modification of estrogen-induced growth and differentiation of
target organs. Progesterone does not compete for the estrogen-receptor
binding site, and it does not interfere with the cytoplasmic estrogen-
receptor complex tc translocate tha nucleus (Anderson, Clark, & Peck,
1972). One possible effect of progesterone would be the interference
with the replenishment of cytopiasmic estrogen receptors. That such
an effect can indeed occur was demonstrated by Hsueh, Peck, and Clark
(1975). The reduction cf cytopiasmic estrogen receptor rendeved the
uterus much less respon 1ve to additional estrogen.

The Psychoendocrinology of the Mensirual Cycle

While there is 1ittle evidence for serious cyclical deficits in
motor or intellectual performance during the menstrual cycle (Pierson
& Lockhart, 1963; Somner, 1972; Wickham, 1958), many women clearly suffer
from some premenstrual symptoms which may range from mild tiredness and
depression to extreme irritability and fatigue (Dalton, 1964; Lamb, 1953,

Moos, 1968; Redgrove, 1971). Among the physiological explanations for
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these symptoms have been Wineman (1971) who postulated increased sympa-

thetic nervous system activity; MacKinnon {1954) whe found higher post-
ovulatory heart rate with Jess sweat giand production; and Lyons {1969)
who reported a higher respiration rate during the Tuteal phase of the
menstrual cyvcle. Wiener and Eimadjian (1962) found a significant
increase in the urinary excretion of norepinephrine during the .premen-
strual pericd as compared with the preovulatory pericd, which was accom-
panied by irritability and depression. However, Patkai, Johsnnson, .and
Post (1974) failed to find significant cyclical differences in the
excretion of either norepinephrine or epinephrine.

Lamprecht, Matta, Littie, and Zahn (1974) assessed changes in
peripheral sympathetic nervous system activity during the menstrual
cycle as reflected in the activity of plasma dopamine-beta-hydroxylase
(DBH) and compared these changes with peripheral indicators of autonomic
functioning, such as skir conductance and heart rate. Lamprecht et al.
(1974) found that the activity of this enzyme does not paraliel levels of
estrogen, progesterone, skin conductance, or heart rate; but that the
mood "Surgency," as measured by the Nowlis Adjective Check List (Nowlis,
1965, pp. 353-398), showed comparable changes over the cycle. Both
DBH activity and Surgency increased during the foliicular phase, peaked
soon after cvulation, and decreased to a minimum during the premenstrual
pnhase,

Ito (1964), Suwa, Yamashita, Ito, Yoshimura, and Moroji (1966), and
Yoshimura (1964) studied the interrelation between emotional changes and
gonadal hormone secretion, and found some abnormal patterns in the
urinary output of estrogens,-pregnanediol and gcnadetropins during

periods of emotional distress. Yamashita (1964) also reported several
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cases with abnormal endocrine findings,.particulariy the decrease of

pregnanediol levels. It is now generally accepted that the steroidal
hormones produced by the gonads act upon the brain to control the
secretion of pituitary gonadotrophic hormones and to promote sexual
behavior (Donovan, 1968; Martini, Fraschini, & Motta, 1968; Swyer, 1968).

Smith and Sauder (1969) surveyed 300 nurses and found an association
between the occurrence of cravings for food and sweets on the one hand,
and premenstrual feelings of tension or depression on the cther. They
also found an associafion between cravings for food and premenstrual
fluid retention. The authors hypothesized that the basis for the food
cravings might be hypoglycemia, and suggested that this possibility be
investigated.

Patkai, Johannson, and Post (1974) found no significant differences
in adrenaline and noradrenaline excretion between the menstrual, ovula-
tory, post ovulatory, and premenstrual phases of the cycle in six free-
cycling women. Restlessness and disturbed night sleep were greater
and more significant during the premenstrual phase of the cycle than
during other phases.

Rose (1978) notes that an unfortunate tradition in research on
sexual behavior during the menstrual cycle has been the almost complete
isolation of psychological and endocrinological studies, with the work
of Benedek and Rubenstein published in 1939 and 1942 being an outstarding
exception. Psychologists have focused on changes in moods and sexuai
behavior without using appropriate endocrinological markers, and conversely
many papers document daily endocrine changes during the cycle but without
psychological assessment. Because variabiiity o7 the menstrual cycle

is well established, Tevels of estrogen and pregesterone ave difficuit to



&0
infer from estimated cycle day alone. Psychological research without

endocrire data consistently makes these assumptions.

An important aspect of the present study is that both psychological
data and endocrinological data are collected on all subjects, making
nossible the endocrinological validaticn of the stage of the menstrual
cycle at which data are cbtained.

Rose (1978) also points out that the absence of appropriate endo-
crinological data nhas made it difficult to validate or invalidate some
commonly held beiiefs, among them the belijef that women are substantially
and uniformly incapacitated by premenstrual distress because of changing
hormone leveis. When one examines the literature, the paucity of rele-
vant psvchoendocrine data is clearly evident (Pariee, 1973).

Adams, Gold, and Burt {1978) found a thirty percent increas2 in
the average rate of female initiated and mutually initiated sexual
behavior during the pericovulatory phase of the menstrual cycle. Rose
(1978) believes that Adams et al. {1978) might have found even more
substantial differences between female initiated sexual behavior at the
periovulatory phase of the cycle versus other phases of the cycle, if
they had been able to measure the peak of estradiol or the initiation of
the rise in progesterone and thus to define more clearly the time of
ovulation. Rose (1978) found that estimating the time of ovulation from
counting backwards 14 days from the beginning of the next menstrual
bleeding is correct only 70 to 75 percent of the time.

Examination of Adams et al, (1978) data -suggests another peak of
sexual behavior in the early follicuiar stage of the menstrual cycle,
Yhen estrogen levels are Jow. This Tinding raises the issue of mediating

mechanisms., Rose (1772, pp. 251-293) prasents data suggesting that



adrenal androgens may be more importent in Influensing human female ©4
sexuality than estrogens.

Progesterone metabnlism in the menstrual cycle. Estimates of the

prevalence of psychic disturbances in the premenstrual phase of the
menstrual cycle vary considerably, from about 5% (McCance, Luff, &
Widdowson, 1937) to 95% (Pennington, 1957), with a mean perhaps around
50%, if all the many studies are considered (Ladisich, 1977). These
large differences might be due to differences in methodology or to
different sociocultural attitudes in the investigated population.

There is an interesting common feature of the premenstrual and
postpartum disorders: they occur at a time of withdrawal of progesterone
from the system. While this withdrawal is most abrupt at the time of
partuition, a similar though iess dramatic change occurs at the end of
each menstrual cycle. Data on fluctuation of progesterone levels during
the normal menstrual cycle are considerably Tess reliable than those of
pregnancy; smaller amounts of hormones are involved. Nevertheless,
investigations by Short and Levett (1962) and by Woclever (1963) utilizing
recently devised assay procedures, indicate the occurrence of a pre-
menstrual fall in circulatory progesterone levels, as would be predicted
on the assumption that most of this steroid occurs in‘the corpus luteum.
Pre-ovulatory plasma progesterone levels are very low -- about 1 ug.
percent. Progesterone concentration is higher in the second half of the
cycle -- about 2-3 ug. percent, There is often an abrupt rise beginning
about mid-cycle, and a rapid fall starting several days before the onset
of menstruation. The latter point is strengthenad by measurement of
progesterone in human ovarian vein blcod (Mikhail, Zander, & Allen, 1983).

More recent results are consistent with this pattern of cyclic variation
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(Van Der Molen & Groen, 1965), By the first day of menstruation,

there is often no detectable progesterone. In their comprenhensive review
of the existing data, Dorfman and Unger (1965) give the following figures
for progesterone secretion: in the fellicular phase, 4-5 mg. per day; in
the luteal phase, 30 mg. per day. Thus, there is approximately a 7-fold
increase in secretion of progesterone, as compared to a 2-3 fold increase
in blocd levels. One line of inquiry in this area involves the concomi-
tant measurement of progesterone and behavioral variables through the
menstrual cycle, centering attention particularly on the final week of
the cycle, and utilizing comparisons of women who do and do not have
severe premenstrual distress (Hamburg, Moos, & Yalom, 1968). These
investigators have not found differential progesterone levels between
women who do and do not have severe premenstrual distress.

Ladisich (1977} investigated whether there were differences in
physiological reactions to experimental stress at a time in the menstrual
cycle when progesterone production is high compared with a time when it
is Tow. Half the subjects received 10 mg. a day of Provera and the other
half did not. The experimental stress was administered as follows:
the subject sat in a darkened room and was instructed to memorize a
list of words she heard from a tape, and during the six minutes she was
given to do this she received four mildly to moderately painful electric
shocks administered to one hand, Afterwards, she was asked to recall the
words she had heard. Pulse-and respiratory rates were recorded before,
during, and after the stress period. The hypothesis that Targer dif-
ferences in progesterone levels might go along with higher fluctuaticns
in mood was tested by correlating the differences in a mood scale, the

Scale of Well-Being, with progestercne concentrations, but no correiations
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could be found. There was a significantly higher reaction to stress one

day before menstruation than eight days before menstruation for the drug
group only. Thus, the subjects who received Provera appeared to be

more sensitive to emotional stress than the subjects on placebo. This
result is contradictory to the reported beneficial effect of medroxypro-
gesterone on premenstrual tension (Soule, 1960), but there were large
individual differences between subjects, which colors the interpretation.
No correlations were found between mocd ratings, stress reacticn, and
progesterohe Tevels. |

Creutzfeldt, Arnold, Becker, Langenstein, Tirsch, Wilhelm, and
Wuttke (1976) found that an acceleration of the EEG alpha rhythm during
the Tuteal phase of the menstrual cycle was paralleled by an acceleration
and improvement of performance in psychometric tests such as reaction
time, simple arithmetic, and spatial orientation. Creutzfeldt et al.
(1976) hypothesized that the common denominator of these changes during
the Tuteal phase was probably concentration and speed of performance.

The signiticant correlation between the psychometric changes and the
changes of alpha rhythm suggest a common cause,

Creutzfeldt et al. (1976) also found that of all the hormona] changes
observed during the menstrual cycle, the increase of progesterone during
the Tuteal phase appears to be mcst closely related to the alpha
acceleration and the psychological perfovmance acceleration. Tne temporal
correlation shows, however, & delay of the functional acceiesration by
1-2 days as compared with the hormoral data. Furthermore, compariscn of
“individual values of progesterone increase and alpha acceleration did
not reveal a direct correlation, Therefore, if the speeding up of cerebial

functions is caused by the progesterone increase, an intermediary Jink
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should be assumed.

The speeding up of mean alpha frequency and psychometric -
performance, especially during the second half of tne iutzal phase,
might be the physiological basis of the premenstrual psychological
syndrome. The physiological changes may produce different objective and
subjective psychclogical effects in different persons, however, since
basic brain mechanisms, identical in principle, may find variable expres-
sion in different personalities.

Monoamine oxidase and mechanisms of action of behavioral changes

in the menstrual cycle. A mechanism which can hypothetically explain

behavioral changes during the menstrual cycie is monoamine alteration by
increased levels of monocamine oxidase.

Schildkraut's (1965) "catecholamine nypothesis” holds that mental
depression reflects a deficiency of catecholamines at adrenergic recepior
sites in the brain. Monoamine oxidase, found intracellularly in the
mitochondria, is one enzyme believed to regulate catecholamine action in
the brain, and drugs which inhibit high MAO activity are found to
transiently relieve psychological depression and have been also used
to treat ovarian-hormone-linked menstrual depressicns {(Dalton, 1964;
Siitton & Gershon, 1966).

The success of such treatment with MAQ inhititors led several
researchers to investigate the leveis of MAO cver the normal menstrual
cycle and in oral centraceptive users. Endometrial MAQ was found to
fluctuate throughout the human menstrua] cycle in accordance with
hormonal changes in estrogen and progesterone (Cohen, Beiensky, &

Chaym, 1965; Southgate, Grant, Pollard, Pryse-Davies, & Sandier, 1968).

Southgate et al. (1968) found that in normal cycling women, MAO activity
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is highest premenstrually. In orail contraceptive users, endometrial

MAO activity was increasing frcin day 12 of the cycle for woran taking
pills high in progesterone., Fer strohg]y estrogen pill users, MA(
levels remained low throughout the cycle. Grant and Pryse-Davies (1963),
Klaiber, Broverman, Vogel, Kobayashi, and Moriarity (1972), and Youdim,
Holzbauer, and Yoods (1974) found that progesterone acts to increase MAQ
levels and conversely that estrogen has an inaibitory effect on MAO
activity. |

Because estrogen appears to inhibit MAO activity, and since MAQ
inhibitors appear to relieve psychological depression, estrogen therapy
has been utilized and reported to alleviate menopausal depression and
involutional depression. Klaiber et al. (1972) has observed that free-
cycling depressed women have higher plasma MAO levels than nondepressed
women, as measured by the Hamilton Rating Scale of Depression and
clinical psychologists' evaluations of depression.

Plasma and platelet MAO activities in humans and in the rhesus
monkey have been shown to vary during the menstrual cycle (Belmaker,
Murphy, Wyatt, & Loriaux, 1974; Redmond, Murphy, Baulu, Ziegler, & lLake,
1975). Belmaker et al. (1974) found a preovulatory increase in platelet
MAC that peaks during the ovulatory interval and then decreases sharply
and reaches a nadir 5 to 11 days later. This roughly paraliels the
menstrual changes in progestercne levels, However, no statistically sig-
nificant relaticnship was observed between platelet MAO activity and
a global scale of menstrual mood variation.

Carruthers {1977) found that monoamine oxidase inhibitors increase

brain noradrenaline and can alleviate depression.



Emotional Aspects of Menstrual Dysfunction

The menstrual and premenstrual phases of a woman's cycie are a
time of increased stress and susceptibility to injury. Suicides and
accidents are at a peak during the luteal phase of the cycle, as are
the number of attempted suicides, admissions to psychiatric hospitals
for depression, and acute outbreaks of schizophrenia (Daiton, 1959;
MacKinnon & MacKinnon, 1956; Mali, 1958, p. 66). During the menstrual
and pre-menstrual phases the tendency to commit violent crimes is greater
(Dalton, 1961) and symptoms of emotional stress such as anxiety are at
their maximum 2 to 4 days before the onset of menstruation (Moos, Kopell,
Melges, Yalom, Lundh, Clayton, & Hamburg, 1969; C'Connor-Miller, 1980).

It is clinically well known that fluctuations of mood frequently
occur in correlation with the menstrual cycle. Typically, the premenstruum
can be a phase’of‘increased irritability and depression. The phenomena
has attracted considerable clinical attention. Thus, Dalton {1959) studied
the emergency admissions of 276 female psychiatric patients to a londen
hospital and found that the overall rate of admissions during the 4-day
premenstruum and during the 4-day period of menstruation was nearly twice
as high as at the other times in the cycle. More than half (53%) of all
attempted suicides in her sampie took place during the premenstruum or
menstruation. Coppen and Kessell (1963) note that the premenstrual
syndrome occurs in about one-fourth of 211 women,

Moos (1968) undertock a large scale questionnaire study to determine
the incidence and severity of different symptoms in the menstrual, premen-
Strual and intermenstrual phases éf the menstrual cyvcle in a sample
of young married women; Each woman was asked to describe her experience

of 47 symptoms during four different time periods: [a) during her most
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recent menstrual flow;. {b) during the one week before her most recent

menstrual flow; (c) durirg the remainder of her most recent menstrual
cycle; and (d) during her worst menstrual cycle.

Results showed that only about 20% of the women in the sample
complained of moderate, strong, or severe symptoms of irritability, mood
swings, depression, and tension in the menstrual and premenstrual phases
of their most recent menstrual cycle. This is clinically significant
when compared to the sample's intermenstrual sccres, buf by no means an
indication of hormonal determinism. Less than 10% of the sample reported
behavioral changss such as lowered performance, naps in bed, or decreased
efficiency, menstrually and premenstrually.

The questionnaire devised by Moos (1968) was also used to examine
the characteristics of the menstrual cycle in women taking steroid con-
traceptives. Four hundred and twenty women currently taking oral contra-
ceptives were compared with a-matched group of 298 women currently not
taking steroid contraceptives but utilizing other means of contraception.

Results showed that women not on oral contraceptives complained of
greater severity of symptoms in both the menstrual phase and the pre-
menstrual phase of their cycles, as compared to women taking oral contra-
ceptives. These symptoms were mainly 1in the areas of pain (cramps, gener-
al aches and pains), concentration {lowered judgment, distractibility),
negative affect {restlessness, tension, depression, and irritability),
and behavior change {lowered school or work performance, decreased effi-
ciency). For example, 36% of the non-oral contraceptive group compiained
of moderate, severe, or disabling irritability in the premenstrual phase
whereas only 24% of the oral contraceptive group showed similar complaints.

The Tact that there were no conirol symotoms which significantly
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differentiated the groups, and that there were no significant differences

betwgen the two groups in symptoms during the intermenstrual phase. and
only three significant differences ir worst menstrual cycle symptom
reports, indicates that the women not con oral centracepiives are not
merely prone to excessive, generalized complaints,

Kane, Daly, Ewing, and Keeler (1967) reported adverse psychological
effects from progestational agents used Tor contraception. However, the
present author suggests that progesterone compounds such as oral Provera
might have positive psychological affects, so that women taking them
might complain of fewer menstrual and premenstrual symptoms, including
decreased seizure frequency.

Glass, Heninger, Lansky, and Talan (1971) assessed the differential
effect of the menstrual cycle on psychiatric emergencies by completing
a quantified clinical evaluation intermittently over a one year period
on a representative femaie sample of emergency room psychiatric patients.
The actively menstruating patients not on oral contraceptives entered
the emergency room twice as frequently as expected during the premenstrual
week and as frequently as expected during the menstrual week, Suicide
attempts occurred at three times the expected frequency during the pre-
menstrual week and the premenstrual patients were rated higher on
hostility and suicidal ideation and had a more severe past medical history
than the patients seen during the intermenstrual phase of the cycle.
Glass et al. (1971) suggest that their data indicate that the menstrual
cycle does have a differential effect on the psychiatric admissiens of
women, specifically, non-psychotic menstruating women with more severe
Fast medical and gynecological histories who have more sexuel and marital

problems appear to be more susceptible to a premenstrual psychiatric
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emergency characterized by hestility, suicidal ideation, and actual

suicide attempts.

Kramer (1977) reports on psychotic episodes lasting four to seven
days that occurred in an adolescent epileptic girl only at the time of
her period. Unfortunately, in this case the patient was not consistently
compliant on her anticonvulsant regimen of DiJantin; and when therapeutic
blood Tevels of Dilantin were maintained, the psychotic episodes were
eliminated. Nonetheless, this is another example of ncw the orset of the
menstrual period implicates hormonal or metzbolic changes occurring
around the time of the menses in the expressicn of underlying psychopatho-
logical processes.

Kramer (1977) also suggests that various hormonal therapies might
be efficacious in controlling the postulated underlying endccrinological
disturbance. Livingston (1966, pp. 99-119) achieved seizure control in
menstrual epilepsy by means of conventional oral contraceptives, and
Zimmerman, Holden, Reiter, and Dekaban (19732) reported successful treat-
ment of menstrual epilepsy in an 8-year-old precocicus girl with medroxy-
progesterone acetate (Provera).

Check (1978) asserts that psychological factors are the most
cormmon. cause of menstrual dysfunction. He cites instances in which
couples who have been trying unsuccesstully to conceiye for years, do so
after they have adopted a child and quit worrying about pregnancy., In

most of these cases, the mental pressures of failing to conceive induced

[%¢]

such anxjety that ovulation ceased: when anxiety ended, spontaneous
ovuiation and pregnancy followed,
Mild anxieties may lead tc changes in the menstrual cycle, infer-

tility, or habitual abortion by causing an inadecuate development of the
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corpus luteum, This is due to insufficient secretion of progesterone.

The main function of brogesterone i to cause secretory changes in the
endometrium in preparation for implantation of the fertilized egg. With
inadequate progesterone, the endometrial lining is insufficient to
support implantation, and abortion or infertility occurs.

The same emotional factors causing an inadequate corpus luteum
may result in anovulation, irreguiar periods duc to breakthrough bleeding
{oligomenorrhea), or no period at all (aménorrhea). Some of the common
environmental factors leading to these problems that Check (1978) has
documentad include Toss of a loved one, moving to a new environment,
fear of pregnancy, marital strife, and change of jobs.

The mechanism of how emotional problems can lead to irregular
cycles, dysfunctional uterine bleeding, or amenorrhea can be examined
at the hypothalamic level. The basic control of the menstrual cycle
is dependent on a very exact and delicate relationship between the -
hypothalamus, pituitary, and ovary (Check, 1978). The dominant relation-
ship during the preovulatory phase of the menstrual cycle (the follicular
phase) is a positive feedback to the cyclic center of the anterior hypo-
thalamus, resulting in pulsatile release of gonadotropin-releasing
hormone, and thus causing pulsatile release of Tuteinizing hormoﬁe (LH)
and to a lesser degree follicle-stimulating hormone (FSH). This eventually
results in the mid-cycle surge of LH required for ovulation,

Mild dysfunction in the hypcthalamic-pituitary-cvarian axis may
involve production of either slightly less estrogen than needed to cause
the positive stimulation necessary for the mid-cycle LH surge or slightly
Too much estrogen, which exerts a negative fTeedback for FSH, thus

preventing proper follicular maturation.



The hypotnaiamus is not the highest center of controi, however;
the cerebral cortex and 1imbic system both influence hypothalamic control
by means of biogenic amines, and it is through this mechanism that
emotions alter cvulataory function. The main CNS biogenic amines are
dopamine, norepinephrine, and serotonin. They influence all hypothalamic-
releasing hormones. At present, there is evidence that dopamine sup-
presses LH (Lachelin, LeBlanc, & Yen, 1977; Lé81énc,'Lachelin, Abu-Fadil,
& Yen, 1976).

Another horinore involved in control of the menstrual cycle is
prolactin. Elevation of serum prolactin causes reciprocal lowering of
the gonadotropins, especially FSH, resulting in amenorrhea and éometimes
galactorrhea (Bohnet, Dahlen, Wuttke, & Schneider, 1975). Malarkey,
Jacobs, and Daughaday (1971) found that dopamine is the prolactin-inhibit-
ing factor that normally keeps the prolactin-producing cells in a
suppressed state. Psychological stress can result in an increase in
prolactin, which in itself can alter the menstrual cycle by the inhibi-
tory effect that it has on LH (Miyabo, Hisada, Asato, Mizushima, & Ueno,
1976).

Stress may alter ovulatory function through its effect on still
another pituitary hormone, ACTH (Check, 1978). ACTH stimulates sécretfons
of glucccorticoids from the zona fasciculata and androgens from the zona
reticularis of the adrenal gland, There seems to be twc areas of the
hypothalamus producing the corticotropin-releasing factor (CRF), which
is responsible for ACTH secretion. The Tower area is considered the
center responsible for the daily normal diurnal type of secretion of
cortisol; the nigher hypothalamic center causes greater increases of ACTH

undar stress conditions, resulting in greater cortisol secretior necessary
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during fight or flight. An increase in either cortisol or androgens
can inhibit the gonadotropins. Thic adrenal stress syndrome can result
in anovulatory cycies, among cther probiems.

Psychologicel disturbances can thus cause certain somatic manifes-
tations that are difficult to discern from organically caused disease.
However, in most instances the psychological disturbance interfers only
witn ovulation, and the ovary cnntinues to produce estrogen, allowing the
endometrial lining to buiid up. OCepression can occasionally cause
dysfuncticnal uterine bleeding that is extremely resistant to hormonal
therapy. Thus, the psyche appears also to have a direct effect in sone
instances on the endometrial lining, This endomztrial factor can also
be responsible for amenorrhea, which can be very resistant to hormonal
therapy even with high doses of estrogen and progesterone (Goldzieher
& Goldzieher, 1952). For some reason, this condition cccurs frequently
following automcbile accidents, Its etiology has not yet been explained.

Psychological factors also may influence the ovary directly. Check
(1978) reports several cases of women who developed amenorrhea, hot
flashes, elevated gonadotropins, and other symptoms of menopause shortly
after their husbands died. When these women began dating, their symptoms
frequently abated, with return of menstrual function and normal levels
of LH and FSH.

These findings suggest the hypothesis that high emotional distress
should manifest jtself in anovulatory cycles and cycles with inadequate-
luteal production (ILP), in the specific group of epileptic women seen
in this current study., Even more strongly, one may postulate that high
levels of emotional distress cause ancvulatory and ILP cycles. High

ratings on the SRE Weekly Schedule of Recent Experieaces should be



highly correlated with anovulatory and ILP cycles. Since anovulatery "
cycles are by definition deficient in the production of progesterone,
anovulatory cycles should also be highly correlated with increased
seizure frequency, if one accepts that seizures are inhibited by high
levels of progestercne. By this mechanism, increased seizure frequency
should be highly correlated with emoticnal distress.

Schematically, the author preposes that the following relationships
hold: |

1. Emotional distress leads to anovulatory cycles, via the hypo-
thalamic-pituitary-ovarian pathWays outlined above.

2. Anovulatory cycles are deficient in progesterone.

3. Seizures increase when progesterone is low.

4, Anovulatory cycles should therefore be associated with increased
seizure frequency, particularly in the last two weeks (rormal luteal
phase) of the cycle as compared to a normal ovulatcry cycle.

5. Therefore, by this mechanism increased seizurz frequency sheculd
be highly correlated with emotional distress.

Mood changes during the menstrual cycle. Ivey and Bardwick {1968)

tested 26 female college students for differences in anxiety level during
the menstrual cycle. The subjects were asked to talk for five minutes on
any memorable 1ife experience, during their oyulatery phase and z1so
during their premenstrual phase, for two menstrual cycles. Ovulaticon

was determined from basal body temperature records and by history from
the length of previous menstrual cycles. The verbal samples were scored
according to Gottschalk's (1966) Verbal Anxiety Scale and were examinad
for thematic variations. The Verbal Anxiety Scaie showed that anxiety

premenstrually was -significantly higher than at ovulation for all subjects.
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Consistent themes of hostility, depression, and noncoping appeared

premenstrually, as opposed to themes of self-satisfaction, adequacy, and
coping at ovulation. Ivey and Bardwick (1968) conclude that their find-
ings support significant affective fluctuations during the menstrual
cycle which correlate with presumed endocrine changes.

Schell, Roca, McMahan, Bearup, and Pederson (1974) found only very
mild effects of cycle day on mood and symptom variables in a group of
nine free-cycling women, with‘subjects experiencing slightly more negative
affect or lack of activation and water retention during the premenstrual
and menstrual period. Reaction time increased but performance on the
Miiler Analogies test improved slightly premenstrually. Heart rate and
skin conductance were unaffected. These Tindings suggest that chahges in
mood and ANS system activity are not an inevitabie consequence of the
normal menstrué1 cycle in young, heaithy, freemcyciing wormen.

Golub (1976) studied the magnitude of premenstrual and intermenstrual
mood changes 1in SOVparous adult women, using the State-Trait Anxiety
Inventory and the Depression Adjective Check List. Golub notes that none
of the studies done previously to his 1976 sﬁudy assessed the magnitude
of mood changes with respect to the menstrual cycle in a way that would
permit.comparison with ngrmative cata; or evaluated premenstrual anxiety
as a transitory or state phenomencon, as opposed to a manifestation of
trait anxiety, which is a refatively stabie personality characteristic.

Golub (1976) found that premenstrual state anxiety and depression
mean scores were significantly higher than those obtained midcycle, but
were much lower than those of a normative group of patients with
psychiatric disorders} The state anxiety scores of Goiub's sample were

close to normative values for freshmen college women taking an examination.
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Trait anxiety scores were low and were not cignificantiy correlated with
premerstrual depression and anxiety scores.

The Moos Menstrual! Distress Questionnaire. Ciinically, it is well

known that the premenstrual phase of the menstrual cycle is a time of
increased irritability and depression. However, few studies have taken
systematic account of the role of biochemical factors in the premenstrual
syndrome. Hamburg, Moos, and Yaiom (1968} report on the Moos Menstrual
Distress Questionnaire and observe that fhe différentiated menstrual
cycle symptom profile analysis suggested by the eight scales of Pain,
Concentration, Behavicoral Change, Dizziness, Water Retention, Negative
Affect, Positive Arousal, and Control Symptoms would a]]ow'for investiga-
tion of differential treatment effects of drugs or hormones on different
types of menstrual symptoms and investigation of the biochemical cor-
relates of each type. Hamburg, Moos and Yaiom (1968) found that anxiety
is high during the menstrual flow, decreases sharply, and then slowly
increases up to the 90-93rd percentile of the cycle. A sharp and puzzling
decrease occurs in the 94th to 97th percentile of the cycie, and then
anxiety goes up again just befcre the menstrual flow begins. Sexual
arcusal is lowest during the menstrual flow, gradually increases up to
mid-cycle, and then decreases and levels off for the remainder of the
cycle. The pattern of anxjety described above suggests that progesterone
may inhibit or at least be related to anxiety; while sexual! arousal may
be influenced by the amount of estrogen present.

The Moos Menstrual Distress Questiconnaire was designed to assess
changes in several symptom clusters across the various stages of women's
menstrual cycles. Form A and Form T of the Questionnaire appears in

Appendix A, Form T of the Questionnaire was designed to be suitable for
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repeated assessments of symptoms from the same subjects. Subjects note

their experience of each of 47 symptoms on a 6-point scale, ranging from
no experience of the symptom to an acute experience of the symptom.
Since the questionnaire is repeatable, women can differentiate between
their experience of different symptoms in terms of the phases during the
cycle in which they occur. The intercorrelations among the eight scales
are all positive (Moos, 1977), indicating that women who score high on
one scale also tend to score high on the others. The control scale is
positively related to each of the other scales, indicating that women
who tend to complain of relatively frequently occurring menstrual cycle
symptoms also tend to complain about non-menstrually related symptoms.
High inter-cycle symptom correlations suggest women tend to complain of
generally consistent symptomatology from one menstrual cycle to another.
The Moos Menstrual Distress Questionnaire, Form T, is sensitive to
menstrual cycle phase effects: women do complain of more symptoms in
the menstrual and premenstrual than in the intermenstrual phase of their
most‘recent cycle. Voda (1976) used Form T to study 20 ovulating women
every other day for one menstrual cycle. She factor analyzed the
Menstrual Distress Questionnaire (MDQ) and generated four symptom
categories (positive affect, negative affect, concentration, and physical
complaints). Negative affect, concentration, and physical complaints
showed significant phase effects, Other researchers who found significant
phase effects for various scales on Form T have been O'Connor-Miller (1980),
Silbergeld, Brast, and Noble (1971), Stultz (1971), and Wilcoxon, Schrader
and Sherif (1976). Since normal subjects do show phase effects on the
different scales of the MDQ, an important question to ask regarding

epileptic women is whether they also show these phase effects and if
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they do, whether heightened menstrual distress occurs in conjunction

with increased seizure frequency; However, reported relationships
between cycle phase and mood may be independent of underlying physiologi-
cal changes and more a consequence of women's expectations. -Ruble,
Brooks, and Clarke (1976) found that women who believed they were pre-

menstrual reported a significantly higher degree of menstrual distress
than women who believed they were intermenstrual, regardless of whether
the women were actually premenstrual or intermenstrual. Possibly epi-
leptic women may expect more seizures premenstrually and menstrually if
they believe they are in these phases, and the tension -caused by this
expectation may actually produce more seizures, However, Markum (1976)
found that expectations about phase of the menstrual cycle that 2 woman
thought she was in, did not affect responses to the MDQ. Markum argues
that this casts doubt on the hypothesis that the MDQ measures stereotypic
beliefs about menstruation.

Wilcoxon, Schrader, and Sherif (1976) found no substantial evidence
of MDQ deterioration over the course of longitudinal studies.

Several of the MDQ scales are related to complaints of physical
symptoms and of negative affect. Paige (1973) found that women who
complained of physical discomfort and psychological stress during men-
struaticon tended to repdrt such symptoms in other situations as well.

A related question that can be raised with regard to the epileptic popu-
lation is, do women who complain the mbst of physical discomfort and
psychological stress during menstruation also tend to report mere
seizures and have more sejzures. Silbergeld, Brast, and Noble (1971)
found high cerrelations between MDQ anxiety and Mcod Adjective Checklist

(MACL) anxiety, and between MDQ irritability and MACL aggression,
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The MDQ appears to be an adequate instrument to measure psychological
stress in the form of anxiety, at least as anxiety is definad by these
constructs. In terms of the present study, the MDQ has construct
validity as a measure of anxiety and psychclcgical stress. Symptom
scores on the MDQ are positively related to scores on other questionnaires
measuring physical symptoms, general health, and negative affect.
Severa] studies investigated the relatibnships.between menstrual
cycle symptomatology as measured by the MDQ, and attitudes regarding
menstruation, sex, and femininity., Ruble, Brooks, and Clarke (1976)
concluded that a woman's attitudes about menstruation may be related to
her expectations regarding her menstrual cycle symptoms, and that these
expectations may, in turn, infiuvence the actual symptoms she experiences.
However, an alternative explanation is that these attitudes are directly
related to a woman's actual symptoms, since WOmeh who experience more
symptoms probably expect more symptoms in subsequent menstrual cycles.
Di Nardo (1974) suggested that women with fewer MDQ symptom
complaints have more positive attitudes about their bodies, whereas
those with more symptom complaints are less likely to accept certain
aspects of their sexual role (Berry & McGuire, 1972). According to
other studies, however, other important variables are operative. For
example, Gough (1975) found that women with higher MDQ total distress
scores tended to have higher scores on femininity, but lower scores on
well-being, tolerance, good impressijon, achievement yia conicrmity,
intellectual efficiency, and se1f~c0nff01. Paige (1973) also found
that those who believed that & woman's place was in the home, and who
had no personal career ambitions, were the most Tikely to have severe

menstrual symptoms, Paige concluaed that, conirary to popuiar stereotypes,
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the traditionally feminine woman, rather than ambitious career types,

are most 1ikely to complain the most about menstrual and premenstrual
distress.

The foregoing results indicate that any relationship between men-
strual distress and various aspects of femininity may be moderated by
such factors as religicus orientation, somatic concern, social competence,
and self-esteem. Investigations which have attempted to relate MDQ scale
scores to variocus generaT personality characteristics and psychiatric
diagnostic categories have met with Tittle success, since there are
important moderating variables (Gough, 1975; Gruba, 1973).

Gruba and Rohrbaugh (1975) found that the MMPI subscales of
Hypochondriasis (Hs), Psychasthenia (Pt), Hysteria (Hy), and Schizophrenia
(Sc) were significantly related to the MDQ scales of Behavior Change and
Autonomic Reactions in the menstrual phase; and Pain, Negative Affect,
and Autonomic Reactions in the premenstrual phase. They interpret their
rasults as supportive of the hypothesis that premenstrual tension, ir-
ritability, and depression are related to neuroticism. . It should be
pointed out that correlation does not speak to the nature or direction
of causality, but does suggest areas in which causal relationships may
be investigated. Personality variables may influence mood, pain per-
ception, and hormonal changes; but physiological procesées may also
influence bersona?ity variables: or both directions of causality may
operate simultaneously. Hewever, Moos points out that these findings
may simply indicate that women who complain of menstrual and premenstrual
symptoms also tend to complain of other physical symptems and of general
negative affect.

Most studies indicate that wemen's coanitive and perceptual-motor
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performance is not affected by menstrual cycle phase (Dalton, 1969;

Favreau, 1974; Golub, 1976{a); Go]ub; 1976(b); Niesz, 1976; Olasoy, 1972).
However, Sommer (1973) found that women who complain of more symptoms

in the menstrual phase of their cycies tend to perform more poorly on
perceptual-motor tasks. Baisden and Gibson (1975) fcund some relation-
ships betweer performance on complex perceptual-psychomotor tasks and
the Menstrual Distress Questionnaire subscaies. They point out that
the symptoms measured by the MDQ are common reactions to stress for both
men and women, and speculate that people who have a general tencency to
complain and a 1ow toclerance to stress and discoimfori may experience
performence decrements as a reaction to any type of environmental or
physical stress. In regard to the present investigation, then, one
might hypothesize that women epileptics who have & lowar tolerance to
stress, as perhaps manifested in increased -seizure frequency, may exper-
ience performance decrements. An alternative possibility is that when
women epileptics have seizures, a reaction to their seizures may be
performance decrements. Extrapolating from the Titerature, one might
speculate that women who have an increased seizure freguency menstrually
and premenstrually, will alsc complain of a greater severity of other
menstrual and premenstrual symptoms. Women epileptics might'be expected
to show more menstrual and premenstrual compiaints as measured by the
Moos MDQ scales, compared to the intermenstrual phase of their cycies;
Just as non-epiieptic women have been shown in the literature to have
meye complaints menstrually and premenstrually, as compared to intermen-
strually. Epileptic women whose sejzures cluster menstrually and pre-
menstrually might also be expected to have more menstrual and premenstrual

distress than epileptic women whose seizures de not cluster menstrually
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and premenstrually.

Moos (1977), in his review of the Titerature on the Moos Menstrual
Distress Questionnaire, has concluded that subtypes of women exist who
are differentiated in terms of the particular areas in which they
complain of symptoms. Moos then raises the issue of whether women who
are haying only one set of symptoms are experiencing the same syndrome
as the women who have another set of symptoms; for examp1e, are the
women who have only pain symptoms experiencing the same syndrome &as the
women who have only autonomic reaction symptoms? Moos (1977) relates
that some women appear tc have dysmenorrhea but 1ittle or no premenstrua]
tension, whereas others have premenstrual tension but 1ittle or no men-
strual pain, and still others complain of both dysmencrrhea and premen-
strual tension. Certain clusters of symptoms may be more highly related
to cyclical physiolcgical fluctuations than others (Culiberg, 1972) and
the present author hypothesizes that this may be true for epileptic women
as well as non-epileptic women. Possibly only & small subgroup of
epileptic women exist in which premenstrual complaints are ciecarly
normone dependent.

Stressful 1ife events questionnaires. Growing numbers of investi-

gators are using lists of stressful Jife events, in an attempt to
delineate the relationship between these events and physical and psycho-
logical disorders. The hope is that through careful detailing of events
antecedent to physical and psychiatric distress, predictions can be made
about the type and amount of stress that might precipitate illness in
individuals experiencing such stress. An important function of behavioral
assessment can be tc»estab?ish_the relationship between changes in psycho-

logical events and changes in a physiological response, as many
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psychiatric and medical disorders involve physiological changes to

specific environmental stimuli, 1In the present study, an important

issue that has been addressed is the nature of the precipitants of
increased seizure frequency in epileptic women., The author postulates
that an important correlate, if not cause of seizure episodes, is an
increase in the experiencing of stressful life events prior to éeizure
onset. A well-designed 1ife events questionnaire administered to an
epileptic population could be of great value in delineating the relation-
ships between stressful life events and seizure frequency. It is from
this perspective and interest that the present review and critique of
life stress literature is presented, with suggestions for improving the
sampling and recording of stressful 1ife events for individual subjects.
An experimental self-monitoring diary is also included, and is meant to
be an improved way of recording and analyzing daily stressful 1ife events
that might precipitate seiiures in epileptic women.

Research on 1ife events originated with Adolph Meyer's work in
psychobiology. His invention of the "1ife chart" (Lief, 1948) organized
medical data as a dynamic biography, and provided a method for demon-
strating his schema of the relationship of biological, psychological,
and sociological phenomena to the processes of health and disease in man.
Beginning in 1949, the Sociai Readjustment Rating Scale, developed by
Holmes and Rahe (Hoimes & Masuda, 1973) and arising out of the theorizing
cf Adolph Meyer, has been used systematically with more than 5,000
subjects to study the quality and quantity of 1ife events that were
empirically observed to cluster at the time of disease onset, The Social
Readjustment Rating Scale remains the most widely used of all rating

scales, The life events on the scaie werc derived from both ordinary
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and extracvdinary social and interpersonal transactions, ana pertain to

major areas of dynamic significance; inciuding famiiy constellation,
marvriage, occupation, econcmics, residence, group and peer relationships,
education, religion, recreation, and health. A criteria for inclusion on
the scale were those life events that usually evoked, or were associated
witn, some adaptive or coping behavior on the part of the involved indivi-
dual. CLach item was constructed to contain 1ife events whose advent
either is indicative of, or requires a significant change in, thevongoing
T1ife pattern of an individual. The emphasis was on change from the
existing steady state and not on psychological meaning, emotion, or

social desirability.

Scaling of the Social Readjustment Rating Cuestionnaire (SRRQ) was
described by Holmes and Rahe (1967). In order to provide an estimate of
the magnitude of life events, a sample of convenience of 394 subjects
was asked to rate a series of life events according to their relative
degrees of necessary readjustment. The event of Marriage was given an
arbitrary value of 500. The subjects were instructed:

As you compTeie each of the remaining events think to yourself,

"Is this event indicative of more or less readjustment than

~marriage?" "Weuld the readjustment take longer or shorter to
accompiish?" If you decide that the readjustment is more intense

and protracted, then choose a proportionateily larger number and

place it in the blank directly opposite the event in the column
marked "Value." If you decide that the event represents less
and shorter readiustment than marrjage, then indicate how much

less by placing a proportionately smaller number in the opposite

blank. (Holmes & Masuda, 1973, p. 166)
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Thus, the magnitude of each life event was derived by calculating

the mean score of each event for the entire sample. Guilford (1965)
documented high correlation coefficients demonstrating that consensus
was high concerning the relative order and magnitude of the means of
items between the discrete groups contained in the sample. Replication
and validation of the scaling method was made on two American samples
(Pasley, 1969; Ruch & Holmes, 1971). Appendix A shows the items in the
Holmes and Rahe Social Readjustment Rating Questionnaire, and their
relative weights.

The Holmes and Rahe (1967) Social Readjustment Rating Questionnaire
has generated a great deal of research, including methods for assigning
magnitudes to each of the 1ife events (Holmes & Rahe, 1967; Masuda &
Holmes, 1967); the prediction of near future health changes from subjects'
preceding life changes (Rahe, Mahan, & Arthur, 1970); and changes in
health as a consequence of long-term 1ife changes (Casey, Masuda, &
Holmes, 1967). Long-term stress up to ten years prior to the onset of
illness, and frequency of disease occurrence have been studied in groups
exposed to the same conditions, one of which comes down with the disease
and the other of which does not (Rahe, Meyer, Smith, Kjaer, & Holmes,
1964). Validation of the Social Readjustment Rating Scale across
different populations has been done in a variety of cross-cultural studies
(Harmon, Masuda, & Holmes, 1970). Pesznecker and McNeil (1975), using a
Tinear correlation and multiple regression design, studied the relation-
ship among health habits, social assets, psychological well-being, 1life
change, and alterations in health status. Garrity, Somes, and Marx
(1977) found that social conformity, liberal intellectualism and emotional

sensitivity are independently and significantly predictive of health



chanc2; these relationships hold even when recent 1ife experience is
introduced as a significant predictor of nealth change. Ruch (1977),
performing a multi-dimensional analysis of the concept of 1life change,
found that 1ife change has three dimensions: the degree of change evoked,
the desirability of the change, and the 1ife area in which the event
occurs. Ruch's analysis also indicated that while the life change data
are mu1tidimensioha1, the quantitative dimension {degree of Tife change)

is more primary than the qualitative dimehsion (desirability of 1ife

change and area of life change). Holmes and Masuda (1973) have written

a review of the Social Readjustment Rating Scale (SRRS), and have

concluded that across a wide variety of studies, the magnitude of life
change was observed to be highly significantly related to time of disease
onset. The greater the magnitude of life change, the greater the probabil-
ity that the Tife change would be associated with disease onset, and the
greater the probability that the population at risk would experience the
disease. A strong positive correlation also exists between magnitude of
life change and seriousness of the chronic illness experienced. The

major health changes observed covered a wide range of psychiatric, medical,
and surgical diseases.

One obvious procblem with the Holmes and Rahe (1967) method of
scaling their Social Readjustment Reting Scale is that tne magnitudes
assigned to each of the life change items represent magnituces for a
group, not foir an incividual. A common sense observation mignt be thot
a particular event could be very stressful for a given individual, but
not for another individual, For example, csome peopie who have lived in

the same house, which they owned for 25 vears, migat Find thac the



86
adjustment to a residential move is enormous, while students who move

from college dorm rooms to off-campus apartments every summer and back
again may feel that very little 1ife adjustment is required to move.

A form currently in use by psychiatrists in the United States Navy,

called the Recent Life Changes Questionnaire (Rahe & Arthur, 1978), recog-
nizes this point and asks respondents to both indicate what life changes
they have experienced during different time periods and to assign their
own ratings, from 1 to 100, for each of the life chahges they experienced.
Knowledge of the precipitants of physical and psychiatric illness in a
given individual is far more useful to a physician in the treatment of
that individual, than general knowledge of precipitants of physical i11-
ness in a group.

The Navy Recent Life Changes Questionnaire {Rahe & Arthur, 1978)
illustrates another problem with the popularly used Holmes and Rahe (1967)
Social Readjustment Rating Questionriaire: the SRRQ samples too iimited a
population of stressful life events. Holmes and Rahe {1967), in devising
the SRRQ, argued on a priori grounds that their particular list was a
good one: they appealed to "common sense" by making the assumption that
most people would agree that the events chosen were stressful. However,
what can be considered as stressful might be much better arrived at by
asking subjects to indicate these events solely on the basis of their
own introspective experience, without recourse to any prearranged lists,
as well as by indicating the magnitude of the 1ife change experiences
for themselves individually, The Névy Recent Life Changes Questionnaire
contains more items than the standard SRRO, including events that are
specific and meaningful to military populations, such as demotions and

transfers.
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Holmes and Rahe (1967) also sample events that cccur too infrequent-

ly to make meaningful correlations between daily changes of life events
and daily changes in specific types of physical iliness, for example
cseizure frequency in an epileptic population. In fact, such rarely
occurring events as death cr divcrce, or even a major change in the num-
ber of arguments with a spouse, can te far separated in time frcm such
relatively freguently occurring physical disabilities as seizure fre-
quency. Seizure frequency could have far more mundane immediate ante-
cedents, for example a particularly bad single argument with a spouse;
although seizure frequency may zonzeivably be courrelated with, say,
death of a family member six months previously. A far more useful stra-
tegy would be to look at Tife changes that occur on a monthly, weekly, or
even daily basis as they are related to changes in physical illness and
psychiatric disorder, rather than 1ife changes that occur in the distant
past.

Holmes and Rahe (1967) do not sample the day to day, stressful
1ife events that people might experience, such as arguments with spouse,
problems with children, in-laws coming to visit, failures of household
equipment, and overly-hectic days at the office. Very conceivably,
these daily and relatively minor occurrences, or a certain magnifude of
them, may be most responsible for physical aiiments such as headaches,
stomach aches, accidents of various kinds, and seizure frequency. Know-
ledge of the particular stressful occurrences that precipitate illness
in a giyen individual is extremely important for treatment and management
of that individual,

Holmes and Rahe (1967) have not published the only 1ife change

Guestionnaire; nor is their questionnaire the only one with major
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theoreticai and methodclogical problems. Other investigateors who have

published their own Tists of stressful life events include Antonoysky

and Kats (1967), Brown and Birley (1968), Dohrenwend (1973a), and Murphy,
Robins, Kuhn, and Christensen (1962), Although the events lists compiled
by different investigators always overlap to some extent, the 1ists are

by no means identical. They vary in number of items: from 27 on the 1ist
used by Murphy, Robins, Kuhn, and Christensen (1962) to 62 on the list
used by Myers and his co-workers (1972). They also vary in content: for
example, court martial is specific to Tists used to investigate military
personnel (Rahe et al., 1967); experience in Nazi concentration camps is
included in research done in Israel {Antonovsky & Kats, 1967). The dictates
of common sense definitions vary with the subjects being studied, the set-
ting in which the research takes place, and the type cof iilness or dis-
order being investigated.

Other differences between the wvarious lists of iife change events
reflect thenretical divergencies among the investigators., For example,
differences exist between investigators over how important it is tn
distinguish between objective events and subjective events (Thurlow, 1971},
gain events and loss events (Dohrenwend, 1973a), and between events the
individual is responsible for bringing about and events over whiéh he
has no control (Brown, Sklair, Harris, & Birley, 1973; Dohrenwend, 1973b).

A difficulty in all of the Tife change questionnaires is the failure
to separate the relatjonship of psychopathclogy to physical illness from
the relationship of other life events to physical iliness, as well as the
converse: the relationship of physical illness to psychopathology. In
such yrasearch, physical iliress is one type of event among many, as is

psychopathology one type of event among many; the contribution of physical
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iilness to psychopathology is obscured in reductiqns 0of the 1ife events
reported to total Life Change Unit scores (Masuda & Holmes, 1967: Rahe
& Arthur, 1968), total events, or summary qualitative distinctions
such as "gain" versus "loss" (Dohrenwend, 1973a) ar "desirable" versus
"yndesirabie"” (Myers et al., 1972). Likewise, the contributicn of
psychopathoiogy to physical illness is obscured. Individuals may bring
about many of their own 1ife changes and physical illnesses because of
emotional in§tabi]ity which leads them to behave in bizarre ways, provoking
individuals close to them and disrupting their environment (Fontana, 1976).

We have already mentioned that the defense of the event Tists used
by differenf investigators has been based on appeals to common sense and
reference to retrospective reports of the types of event or crisis
included by patients under treatment for various disorders or illnesses.
Only Dohrenwend (1974) reports on nominations of items for a life events
1ist which are made independently of the researcher-constructed Tists
themselves, by samples of subjects drawn from the general populatiocn.
Dohrenwend (1974) had leaders, a community sample, psychiatric cutpatients,
psychiatric hospital patients, and convicts nominate the last major event
in their 1ives that, for better or worse, interrupted or changed their
usual activities. Dohrenwend (1974) also had his sample comp1eté a
standard checklist. He found that very few of the events reported in
response to the checklist were previously nominated by the respondents
themselves as the last major events in their lives occurring in the
preceding year. Most of the events on the standard checklist were not
"major" by even a substantial minority of the respondents who experienced
them,

A standard checklist, then, is apparently not a very gsod way to



elicit events that respondents consider t¢ be major. However, in 90

reference to the Dohrenwend (1974) study, the types of events that
respondents nominate as major appears to be very much dependent on the
personality structure and degree of success of the respondents. Commun-
ity leaders tend to report as major events, objective gain events that
they were 1ikely to have some responsibility for bringjng about. By
contrast, patients and prisoners tend to report either subjective or
objective loss events for wnich they were likely to be at least partly
responsible. Commurity sample respondents who resemble leaders in
reporting last major events involving gain also resemble them in showing
Tow rates of psychiatric disorder. Unfortunately, Dchrenwend (1974)
does not specify in any great detail the specific 1ife events which his
sample reported, that are different from the more usual checklist events.

Dohrenwend (1974) concludes from his analysis of the responses of
his sample that examining stressful 1ife events in terms of whether
they represent gain or loss, the number involved, or the amount of
change associated with them is not Tlikely to tell us much about their
role in the eticlogy of psychopathology. Some types of gain or loss
events are too hopelessly confounded with superior functioning on the
one hand and impairing psychopathology on the other to be helpful in
investigating the causation of either. Rather, what appears to be
crucial to the differences in psychopathology among those reporting
different types of objective loss event is whether the events involve
physical i1lness or injury to the respondent and whether or not their
cccurrence s outside the subject's control.

What are some of the implications of Dohrenwend's (1974) findings

for future research? If an investigator's interest is in the role of
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stressful 1ife events in the eticlogy of physical illness, then Dohren-

wend's results imply that there are several different eyent populations:
for example, objective and subjective events, gain and loss events, and
events for which the individual may or may not be responsible. In
addition, it is necessary to keep analytically distinct at least three
different populations of events if the investigation is focused on
problems of etiology: (a) a populaticn of events that are confounded with
the psychiatric condition of the subject; (b) a population of events
consisting of physical illness and injury to the subject; and (c) a
population of events whose occurrences are independent of either the
subject's physical heaith or his psychiatric condition. The wore the
sample ot items in a particular measure of stressful Tlife events
represents a mixture from these three cvent popuiations, the more difficult
it will be to assess the implications of a relationship between such a
measure and either various types oi psychopathoiogy or various types of
physical illness. The key problem becomes how to sample these events in
such a way that their interrelations with each other and their possible
contribution to psychopathology can be evaluated.

A possible research design to solve this problem might consist of
the following: (a) a probability sample of subjects unselected for
psychcpathology arid preferab]y drawn from the general population; {(b)
baseline measures cf their psychiatric condition, including measures of
various types of psychopathology and related role functicning; {c)
retrospective measures that sample and date the wmost significant events
from each of the three event populations over the major developmental
stages of the subject's 1ife history; and {d) a short-term follow-up, at

which time postmeasures of the psychiatric condition of the respondents
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would be secured, as well as intervening measures of the most important

events that occurred during the year from each of the thyree populations,
with each event carefully dated with respect to every other in terms of
time occurrence. In this design, the key variables whose etiological
significance would be evaluated are events from the pepuiations of
physical illness and injury, and events outside the subject's control,
that occur between the pre-measures and post-measures of psychiatric
condition. The events from event population 1 that occurred between the
pre-measures and pcst-measures would be used as control variables to test
for possible early onset or exacerbation of psychopathology if they
preceded the events from event populations 2 and 3 or as part of the
post-measures of psychiatric condition if they followed the events from
event populations 2 and 3. A similar strategy could be used to study the
etiological significance of 1ife events in physical illness rather than
psychopathology.

Several reviews on the status of the life stress questionnaires
and problems inherent in them have been written (Hull, 1976; Mason, 1975a;
Mason, 1975b; Mechanic, 1975; Mechanic, 1976; Rahe, 1978; Singer, 1977).
Many of the problems of the current life stress questionnaires and some
ideas for jmprovfng them have been considered in this paper. Some further
prospects for research on stressful Tife events will now be considered.

The process of measuring the stressfuiness of 1ife events involves
making a decision on how the domair of possibly stressful Tife events
is to be defined; how a sample of events is to be drawn from that
domain; and how the actual stressfulness of events is to be reliably
measured; The investigator needs additionally to ask himself what are

the factors that mediate the impact of stressful 1ife events on the
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individual. This specifically transltates i¢ asking: {a) What are the

physiological processes that mediate the individual’s response to
stressful 1ife events? (b) What are the psychological processes that
mediate the individual's response to stressful Tife events? (c) What
are the social processes that mediate the impact on the individual of
stressful life events? The problem for the investigator is to ask the
right questions about 1ife events and their effects under circumstances
in which the answers will provide clear demonstrations of whether and to
what extent they are causally implicated in the disorders in which he
is interested. Reviewing the Titerature on and criticisms of life
events questionnaires suggests a number of considerations for future
research:

1. Prospective designs need to be used more fTrequentiy in the
development of 1ife events questionnaires. Procedures need to be developed
to assess whether stressful Tife events are perceived as being within or
- outside the control of the individual and whether the events were
anticipated or unanticipated.

2. Another issue for future research is specification of relevant
populations of life events and systematic sampling cf the events from
each population. Events contemporaneous in the Tives of the‘indfvidua]s
being studied and events in their past both need to be sampied. Such
sampiing wouid permit us to seek answers to questions such as: (a) What
are the roles of primacy, frequency, and recency for different types of
eventé in the 1ife of the individual? (b) whét are the relationships
among events from different event populations? (c) Are there combirations
and sequences of events that fit a stress-strain model of stress and

iiiness? (d) Do some types of events at different developmental stages
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of the individual have jnoculation effects for scme types of disorders?

3. Research designs need to be expanded to include a larger
number of possible cutcome variables, involving both physical illnesses
and psychopathology.

The Schedule of Daily Experiehces (SDE) adapted to weekly visits

cf an epileptic population. Hoimes and Rahe (1967) originally developed

the Social Readjustment Rating Questionnaire (SRRQ) as a scaling instrument
for the 1life changes empirically determined to precede major health '
changes. The Schedule of Recent Experiences (SRE), a self-administered
paper and pencil survey (Hawkins, Davies, & Holmes, 1957; Rahe et al.,
1964), lists these 1ife changes by year of occurrence. By assigning to
the life changes the empirically determined magnitudes of the SRRQ, it was
found that the higher a person's Tife change score for a given year, the
greater his chances of experiencing a major heaith change within the near
future (Edwards, 1971; Holmes, 1970; Rahe, 1968; Rahe & Lind, 1971; Rahe
& Paasikivi, 1971: Theorell & Rahe, 1971; Tollefson, 1972; Wold, 1968;.
From the Schedule of Recent Experiences, Holmes and Holmes (1970)
derived a Schedule of Daily Experiences (SDE). In the Schedule of Daily
Experiences, the 42 1ife change items in the Schedule of Recent Experience
and the Social Readjustment Rating Questionnaire were recorded on a daily
basis. Using the SDE, Ho]mes & Holmes (197C) adduced data about the
association of 1ife change and minor health change, Minor health changes.
were defined as the signs and symptoms of everyday 1ife, such as cuts,
bruises, headaches, stomachaches; backaches, and colds, that do not cause
time lost from work or require a visit to the doctor: The findings indi-
cated that subjects were much more likely to experience the signs anc

symptoms of everyday 1ife on days of greater-than-average 1ife changes.
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Life changes tended to cluster 51gn1f1cant1y arcund health changes.

The opposite also was confirmed: subjects were much less likely to
experience signs and symptoms on days of less-than-average Tife change;
and Tow amounts of life change tended to cluster significantly around
symptom-free days.

The Schedule of Daily Experiences can easily be modified to fft
the needs of weekly monitoring the relationships between life changes
and seizure frequency in epileptic women. The au{hor hypothesizes that
epileptic women are much more likely to experience seizures during weeks
of greater-than-average 1ife changes, independently of hormonal fluc-
tuations during different stages of the menstrual cycle. Although the
Schedule of Daily Experiences includes wmany items that occur only rarely
in the average person's 1ife and cannot be expected to fluctuate very |
much from week to week, and although the SDE does not sample the day to
day, stressful life events that people might experience (such as minor
arguments with spous2, problems with children) and that might reasonably
be expected to correlate with minor physical ailments, yet it is the 1ife
stress questionnaire that has been most widely used and shown most
reliably to be highly significantly related to occurrence, time, and
magnitude of disease onset. Additionally, Hclmes and Holmes (1970) have
shown that the SDE can be used as it stands to show the relationship
between Tife change and minor health changes.

The directions for the Schedule of Daily Experiences, as adminis-
tered by Holmes and Holmes (1970) are as follows:

Each o7 the following items has a space beside it for each
day of the coming week. If, during the course of the week, any

of the items appiies to you, check the appropriate box, 1If one
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should apply more than once in a single day, indicate by the

appropriate number in that box. Begin the chart on the day

you receive it, and indicate the day by circling it and writing

in the date. Do not mark in any space which does not apply.

In the spaces below, record briefly the day to day health
changes which you may experience. These might include minor acci-
dents, injuries, cuts, bruises, eyestrain, backache, headache,
toothache, earache, stomach ache, muscle étrain, coughing, sneezing,
running nose, bloody nose, allergic reactions, nausea, vomiting,
diarrhea, shortness of breath, skin rash, acne, athlete's foot,
hay fever, sunburn, and the like. If you can, try to give some
brief reason for a symptom, such as "Sore eye due to irritation
of contact lens" or "Sore muscles due to swimming yesterday."

Also try to give some indication of your general state of
thought, feeling, and behavior, for example, nervousness, tension,
elation, moodiness, jrritability, anxiety, anger, fatigue, etc.

In general, include the signs, symptoms, and inconveniences of

everyday 1ife which usually pass unnoticed. Try to be as complete

as possible. (p. 121)

These directions were modified as follows to make them appropriate
to the epileptic sample that was followed on a weekiy basis in the
present study:

For each life event listed below please do the following:

Think back on the eyent and decide if it happened to you
within the past week, including today.

If, during the ccurse of the last week, anv of the jtems

applies to you, place a check mark in the appropriate space *o



the right. 1If one of the items shouid.apply more than cnce 7

during the week, indicate the number of times the event occurred

to you within the past week.

If the event in question did not happen to you during the
past week, check under "Does not apply.”

Instead of recording briefly the day to day health chances which
the subject might experience, in the Schedule of Weekly Experierices used
for the present study the subject was asked tc record the number and
type of seizures which she may have had during the previous week.

Rppendix A shows the Schedule of Fecent Experiences (3RE), as
devised by Holmes. Appendix A also shows the author's adaptation of
the Schedule of Recent Experiences for use on a weekly basis.

The POMS Profile of Mood States. The POMS Profile of Mood States

was developed to assess transient, fluctuating affective states, both
positive and negative (McNair, Lorr, & Droppleman, 1971). The POMS

nas been factor analyzed to identify six separate mcod or affective
states: Tension-Anxiety, Depression-Dejection, Anger-Hostility, Vigor-
Activity, Fatigue-Inertia, and Confusion-Bewilderment. In their scoring
manual, McNair et al. (1971) note that the POMS has been proven to be a
sensitive measure of the effects of various experimental manipulations
upon normai subjects, psychiatric outpatients, and varijous nenpsychiatric
populations.

The original POMS was developed to assess a subject’s mood within
the week prior to the rating, including the day the rating is done.
However, to meet the demands of a particular study, other time sets have
been used with the POMS, including the one which has been used in the

Present study, POMS Today (Pillard, Atkinson, & Fisher, 1967). However,
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most of the data reported in the manual are based on a one-week rating

period; Pillard et al. (1967) have cauticned that it should not be con-
sidered applicable for longer or shorter rating periods. HNorms are
available for comparisons with psychiatric outpatients and with college
students.

Six independent factor analytic studies have been conducted in
the development and validation of the POMS (Lorr & McNair, 1964; Lorr,
McNair, & Weinstein, 1964; Lorr, McNair, Weinstein, Michaux, & Raskin,
1961; McNair, Lorr, & Droppleman, 1971). These studies indicate the
same six mood factors can be identified, measured reliably, and replicated
in VA male psychiatric outpatients, in male college students, and in
male and female outpatients at a private teaching institution. Further,
the factors appear to be relatively invariant whether the rating period
is the immediate present or spans a one-week period.

In the studies reported by McNair et al. (1971), t tests indicate
sex differences at a high level of significance on most POMS factors;
however, the authors of the POMS do present standardized T scores for
each sex for their psychiatric outpatient norms. Separate norms for
each sex are not given for the college student norms. McNair et al.
(1971) therefore recommend that unless the res=archer wants to remove
treatment-by-sex interactions from consideration, POMS raw scores should
be used in the analysis of recsearch data,

For the purposes of the present study, the POMS was gjven io the
entire sample of subjects on a weekly basis, with instructions to take
the test keeping in mind how the subject had felt throughout the previous
week. In this way; weekly changes in mood could be related to changing

1ife events, biood hormene levels, more enduring and stable perscnality
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traits, and of course seizure freguency. The POMS answer sheet and ‘

scoring norms appear in Appendix A.

The;§pfe1ber9er Sfété—Tréit Ahkiéfy.anentdrx, One of the goals

of the present study was to establish the magnitude of the anxiety and
depression associated with the various phases of the menstrual cycle
in epileptic women, and to compare these mood changes with available
normative data. Another goal was to determine the interrelationship
between premenstrual mood changes and trait anxiety. If changes in
mood during the premenstrual phase are a function of personal adjustment,
one would expect the greatest mood disturbance among women high in trait.
anxiety. Conversely, if premenstrual depression and anxiety are hormonally
determined, no significant correlation would be expected between depression
and state anxiety on the one hand, and traif anxiety on the other.

The Spielberger State-Trait Anxiety Inventory (STAI), developed
by Spielberger, Gorsuch, and Lushene (1968)-is designed to measure state
anxiety as well as trait anxiety and has good reliability and validity
data. State anxiety refers to a transitory emotional state characterized
by conscious feelings of tension and subjective awareness of heightened
autonomic nervous system activity. Conversely, trait anxiety refers to
anxiety proneness, which is a relativeiy stable, base]fne personéTity
characteristic, The STAI consists of twe separate 20-item self-report
rating scales for measuring state and trait anxiety. The A-State scale
is given first, followed by the A-Trait. Instructions on the State scale
require that the examinee report how she feels at the time of administra-
tion, whereas the Trait scale instructicns ask that she indicate how she
generally feels, Spielberger et al, (1968) have demonstrated in several

studies that A-State scores increase in response tn situational stress
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and decrease under relaxed conditions, and that A-Trait scores reflect

relatively stable individuai differences that are unresponsive to
situational stress.

Golub (1976) found that in & group of normal women studied
menstrually and intermenstrually, their premenstrual mood changes were
not a function of personal adjustment. ‘The A-Trait scores of this group
vere Tow compared with normative data obtained from Spielberger's sample
of college women, yet they showed a high incidence of premenstrual
depression and anxiety. In addition, no significant correlation was
found between trait anxiety and premenstrual state anxiety or depression.
This means that within the sample studied those subjects who were high
in trait anxiety were not necessarily those who were high in premenstruai
depression and state anxiety. Consequentiy, trait anxiety should be a
relatively stable measurement, regardiess of the stage of the menstrual-
cycle in which the present group of subjects respond to this item.
However, state anxiety might be expected to fluctuate according to rises
and falls 1in progesterone levels (0'Connor-Miller, 1980).

Life Events Diary. Another method of assessing the relationship

between environmental events and physiological processes is self-monitoring,
which requires the subject to detect and record environmenta]vevénts by
keeping track of them herseif on a daily basis, for instance in a smaltl
spiral notebook which has been arranged for the recording of necessary
information. An advantage of self-monitoring fer stressful life events

is that the subject has the opportunity to indicate what 1ife events

are particularly emotion-provoking for her, rather than trying to respond

in terms of the prearranged categories of an instrument like the Schedule

of Daily Experiences which may have many categories of i1ife events which



, 101
she herself does not experience as particularly stressful, or which pre-

selected life changes may occur so infrequently that the predictive
value of the Schedule for seizure frequency is minimal. Self-monitoring
can thus be used to generate hypotheses about important controlling
environmental events. From an analysis of self-monitored logs of daily
stressful life changes, events that are reliably related to a disorder
can be identified, operationally defined, and then again seif-monitored
to produce a fine-grained analysis of the relationship between specific
events and the disorder.

The method used in this study for self-menitoring life events that
may be associated with the occurrence of seizures in epiieptic women

is the Life Events Diary presented in Appendix A. The authcr hoped

that tabuiation of this data would help generate good hypotheses about
important controlling environmental events in the onset of seizures in
epileptic women.

The present study. The present stuay will assess bhoth cyclical

hormonal changes and various environmental stresses and frustrations,
specificaily the interaction between physiclogical and environmental
stress in producing seizures in epileptic women.

The hypotheses are: (a) Hl: High Tevels of progesterone inhibit
seizures; (b) H2: High levels of strass, as measured by the Spielberger
State-Trait Anxiety Inventcry, the POMS Profile of Muod States, the
Moos Menstrual Distress Questicnnaive, the Hulmes and Rahe Schedule of
Recent Experijences, and the dajly Lite Event Diary result in increased
seizure frequency;-and (c) H3: An inieraction belween Hl and HZ results

in the highest seizure frequency. The epileptic subjects were expected

to have the greatest number of seizures during the menstrual and the
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premenstiual stages of their menstrua’ cyvcles when estrogen and

progesterone levels were 1owest; if 1ife stress was held constant.
The subjects were also expected to have a large number of seizures
if 1ife stress was great, independentiy of phase of the menstrual cycie.
The highest seizure frequency would be expected to occur during maximal
psychological stress, plus lowest estrogen and progesterone levels

(which cccurs during the menstrual and premenstrual stages of the cycle).
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METHOD

Subject selection c¢riteria. The experimental group was composed

of 15 female epileptic subjects, Criteria for including potential
subjects in the experimental group were:

1. A1l women must be between the ages of 18 and 45.

2. A1l subjects should currently have a regular menstrual cycle
(i.e., not amenorrheic, menopausel, or using oral contraceptives).

3. A1l subjects should be experiercing at least a modarate number
of seizures per month by nistory (at least three or four seizures a
month) with no upper 1imit of number of seizures per month.

4. A1l subjects should be aware of the occurrence of their seizures,
and be capabie of counting them and recording the count. Relatives whom
the subjects were living with were ealisted in countirng and verifying
the number of each subject's seizures. All subjects except twe were
living with a relative who could verify the seizure count.

5. A1l subjects shouid have a measured 1.Q. of ét least 80.

6. Subjects should have a reasonabie likelihood of complying with
the experimental procedures, as based on previous clinical history and
the opinion of their neurologists,

7. Subjects must have a history of compliance on theiy anticonvulsant
medication, as indicated by previous clinical history. Compiiance was
monitored by measuring anticonvulsant blood levels on each visit for the

103
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study. In aadition to the author, all subjects were screened by N

Richard H. Mattson, M.D., Chief of the Neurology Service at the
West Haven V,A. Hospital, for compliance with these criteria.
Criteria for excluding potential subjects from the experimental
group were: |
1. Women who were pregnant or wished to become pregnant during
the time period covered by the study were excluded.
2. Subjects should have a non-psychotic MMPI profile (Dahlstrom
& Welsh, 1960; Meehl & Dahlstrom, 1560).

Characteristics of subjects. The subjects comprising the experi-

mental group were drawn from female epileptic patients followed at the
Epilepsy Center of the West Haven V.A. Hospital, tne Seizure Clinic of
Yale-New Haven Hospital, and private patients referred from department
neurologists. An extensive history data form concerning precipitating
and inhibiting factors in epilepsy, seizure type, and seizure frequency
prior to entering this study, was compieted by every subject and reviewed

by the present author. This history data form, entitled Epilepsy Background

and History, appears in Appendix B. This information was supplemented
and validated by detailed review of all medical records, inciuding reports
of observed seizures.

Seizure type or types were coded according to the International
Classification System (Gastaut, 1970). In addition to extensive interviews
with the patijent, the classification was based on a description of a
witnessed attack by a family member or other observer. In every case,
this was checked independently with reports made by aurses, physicians,
or other medical personn=1. In some patients, videoiape recording of the

seizures added further validation., These videotape recordings can be
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obtained at the West Haven Veterans Aaministration Hospital Sejzure

Clinic., Seizure frequency prior to entrance into the study was recorded
in ¢linic and hospital written reports;

The purpose of the study was explained to each patient. Specific
data relating to seizures was answered by the patient and family

utilizing the Epilepsy Background and History questionnaire previously

mentioned (Appendix B). This form was reviewed during detailed interviews
with the research investigator. The form was returned by the patient and
family after initial completion, at which time it was reviewed and
amplified by extensive documentation and anecdotal support of positive
rasponses.

Other forms made detailed inquiry into the timing of sejzures
within a twenty-four hour period and other observed cyclical patterns.

These forms were the Epilepsy and the Menstrual Cycle Patient Information

form; the Eariy Morning Temperature Record and Daily Seizure Record,

Menstrual Cycle Study; the Seizure Record; the Epilepsy and the Menstrual

Cvcle Clinic Visit form; and the Checklist for Menstrual Cycle Study

form (all in Appendix B). The subjects and/or family members were
instructed to keep records of seizure occurrence by numbers, hour, and
date. These written records were reviewed at each clinic visit, not
only to record seizure freguency, but to note time of occurrence and
percent of sejzures occurring at any given time, Subjects were instructed
to make a record of seizures occurring during the morning, the afternoon,
and at night. These did not represent comparable segments of time but
could be expressed as a percent of the twenty-four hour day.

The effect of selected emotional factors in precinitating sejzures

was a major issue addressed by this study. As a seperate category, a
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record was made of the emotional state of the subject antecedent and

consequent to seizures. This record was kept by means of a Life Events
Diary, in which the subject recorded daily 1ife experiences on a scale
ranging from 1 = Extremely Pleasurable through 6 = Extremely Upsetting
(Appendix A). The fraquency of seizura occurrence during emotional
stress was later compared with the number of seizures occurring under
non-stressful circumstances,

Potential risks and consent forms, At each testing session,

approximately 27 cc of blocd was drawn from each subject. The venipunctures
and EEG recording required as part of a larger study presented no risk,
but did involve minor discomfort. The nature c¢f the potential discomfort

was explained tc the epileptic subjects in Consent For Participation In

A Research Project, Part 1 (Appendix C).

Material inducements. Visits to the Epilepsy Laboratory/Clinic

and blood tests for antiepileptic drug levels were free of charge for
the duration of the study. Thus, routine clinic visits which the subjects
normally would have to pay for during this time pericd were not charged.

Apparatus

Basal body temperature recording and seizure record. The time of

ovulation for the epileptic subjects in this study was calculated
primarily from two sources of information: knowledge of the women's
usual menstrual cycle length and basal body temperature, Knowledge of

a woman's usual menstrual cycle length was usefui in pinpointing the
time of ovulation because ovulation usuaily cccurs fourteen days, plus
or minus two days, prior to the onset c¢f menses regardless of the length
of the cycle (Shapire, 1977, p. 116); Thus, a woman with a thirty-seven

aay cycle, measured from the first day before the next period, usually
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ovulates between Days 21 and 25. It is a misconcepiion that ovulation

occurs on the fourteenth day of the cycle, unless the woman has the
twenty-eight day cycle described in textbooks, which only 8% of al} women
of childbearing age do; Therefore, with the group of women used fer
this study, ovulation was assumed to occur 14 days prior to the onset of
the next menstrual cyc]e; and this specific point was defined in
relation to each woman's reports and the examiner's observations of usual
menstrual cycle 1engths; The only time when ovulation was not assumed
to occur fourteen days prior to the onset of the next menstrual period
was when information from basal body temperature records indicated
that ovulation occurred at an earlier point in time.

Following ovulation, progesterone is produced by the corpus
luteum and is responsible for an elevation of a woman's temperature for
approximately fourteen days until the onset of menstruation. The basal
body temperature (the temperature taken immediateiy upon rising
in the morning before getting out of bed), will rise between .49 and
.8% F. during those fourteen days. By charting an accurate daily record
of temperature using Tempa-Dot oral thermometers /Crgancn, Inc.), the
women in the study had ar aid in determining the time of ovuiation.

Daily temperatures were recorded on the Earily Morning Temperature Record

and Daily Seizure Record (Appendix B)., A pamphlet was also given to

the women to explain in more detail the technique of recording the basal
body temperature (Planned Parenthood Federation cf America, Inc., 1977),

The temperaturzs rise usually takes place within twenty-four hours
after ovulation, although there may be variations in the temperature record.
Occasionally the temperature may rise gradually each day by less than

4%, and at other times it may have a step-like appearance, with a .20 rise
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every two or three days., This may lead to inaccuiacies in pinpointing

the time of ovulation if only th2 basal body temnerature method is used.
Statistically, only 8 percent of women of childbearing age have perfectly
regular cycles each month (Shapiro, 1977, p. 121). The burden cf charting
temperatures in the eariy morning when the subject is only half awake
may lead to inaccuracies both in faking the temperature and in recording
it. A source of confusion may be a temperature elevation in the presence
of an unrecognized infection or of tension, or following a sleepless night.
Smoking a cigarette prior to taking the basal temperature may falsely
elevate it, while drinking jarge amounts of alcohol may falsely lower it.

Since the women in this study showed many variations in the
temperature record, the main technique relied upon in pinpointing the
time of ovulation was counting backward 14 days from the next menstrual
bleeding, based on the women's usual menstrual cycle length. Two of the
wormen in the study reported experiencing a short, sharp pain at ovulation,
known as Mittelschmerz (Shapiro, 1977, p. 128); they were encouraged to
report this pain and the information was used to schedule their ovulatory
testing sessions.

For the epileptic subjects, sejzures were recorded on the Early

Morning Temperature Pecord and Daily Seizure Record (Appendix B). For

subjects who had more than one type of seizure, space was provided for
indicating the different types. Also, subjects were instructed to
describe in detail any atypical seizures on a chart provided, called the

Seizure Record (Appendix B)., By recording seizures on the same chart

as the basal body temiperature, a direct visual comparison could be made
between seizure frequency and stage of the menstrual cycle, Historical

information on each epileptic subject with regard to menstrual cycle
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and seizures was cbtained and recorded c¢r the Epilepsy and the Menstrual

Cycle Patient Information Form (Appendix B), and on the Epiiepsy Background

and History form (Appendix B}.

A Checklist for Menstrual Cycle Study (Appendix B) was used to make

sure that all necessary information was collected on each clinic visit

by every subject. An Epifepéy‘and'thé'Ménstruéi Cyc1é Clinic Visit form

{Appendix B) was used to review current anticonvulsant drug dosage and
levels, seizure frequency, stage of the menstrual cycle, and use of
adjunct medication with each subjact at each clinic visit.

Mood measures. On the initial visit, each subject filled out the

Moos Menstrual Distress Questionnaire, Form A (Appendix A); the Holmes

and Rahe Schedule of Receht‘Expér{enées {Appendix A); the Spieiberger

State-Trait Anxiety Inventory, Form X-2 (Appendix A); and the POMS Profile

of Mood States (Appendix A).

On all clinic visits, including the initial visit, each subject

filled out the following questionnaires: the Mcos Menstrual Distress

Questionnaire, Form 7 {Appendix A); the Holmes and Rahe Schedule of Recent

Experiences, modified to reflect 1ife changes occurring on a weekly basis

(Appendix A); the Spielberger State-Trait Anxiety Inventory, STAI Form X-1

(Appendix A); and the POMS Profile of Mood States (Appendix A).

The questionnaires given on each ciinic visit were for the purpose
of measuring ongoing stressful Jife events and changes in mood since the
previous clinic visit.

The questicnnaires given on the initial visit only were for the
purpose of comparing each subject's expectations and impressions of
changes occurring during different phases of the menstrual cycle, with

the actual changes that took place during different phases c¢f the cycie
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as reported in the questicnnaires Tilled out at each clinic visit. The

initial questionnaires were also given to establish baseline measures
of trait anxiety and stressful 1ife experiences for each subject.
Diary., Each epileptic subject recorded on a daily basis all

stressfui 1ife events in a Life Events Diary., Instructions given with

each Diary are shown in Appendix A. A1l subjects recorded, from their
perspective, life avents which they considered to cause a significant
amount of upset or wnich gave them a significant amount of pleasure.

Life events were rated according to the foilowing scale:

1

1 = Extremely Pileasurable

: Moderately Pieasurable

Mildly Pleasurabie
Mildly Upsetting

Moderately Upsetting

(o3} (8] o+ w A
i}

Extremely Upsetting

This scale apreared on each page of an otherwise blank diary,
which subjects kept fer the period of time they were followed in the
study.

The purpose of this diary was to determine whether epiieptic
subjects have more seizures in conjuncticn with or following significant
amounts of 1life stress, either positive or negative, as viewed from
their personal perspective,

Biochemical anaiyvsis,

1. Anti-epileptic drug Jevels. At each testing session, approximately

27 cc of blood was drawn from each subject. Serum concentrations of
anti-epiientic drugs taken by the subjects were obtained for each testing

sessien. One S c¢c tube was drawn for this purpose. The reason for
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obtaining the anti-epileptic blood levels was tc guarantee that subjects

vere taking their medication, so that sejzures occurring because of sub-
therapeutic levels of anti-convulsant drugs could be ruled out. Serum
concentrations were obtainad on the following anticenvuisant drugs:
diphenylhydantoin (Dilantin), phenobarbital, primidone (Myscline),
carbamazepine (Tegretol), ethosuximide (Zarontin), mephobarbital
(Mebaral), and valproic acid (Depakene). Cocmmonly accepted therapeutic
ranges of the serum concentraticn of these drugs are as foljows:
diphenylhydantoin, 10 - 22 ug/ml; phenobarbital, 18 - 45 ug/ml;
primidone, 5 - 12 ug/mi; carbamazepine, 5 - 12 ug/ml; ethosuximide,

40 - 100 wg/ml; mephobarbital, 18 - 45 ug/ml; and valproic acid,

40 - 85 ug/ml (American Society of Hospital Pharmacists, 1975}.

Gas liquid chromatography (GLC) was the standard analytical method
used in the laborateries of the West Haven V.A. Hospital for measuring
the total serum concentration of anti-epileptic drugs in this study.

A modified method of Kupferberg (1970) was used for GLC analysis.

2. Steroids. Estrogen and progesterons assays allowed positive
delineation of each subject's menstrual cycle into menstrual, ovulatory,
high progesterone, and premenstrual phases. Two 9 cc samples of blood
were drawn for this purpose during each testing session. A progesterone
level of at least 8.0 mg/ml was used as the indicator of an adequate
luteal phase and the occurrence of ovulation. Burton Caldwell, M.D.,
an obstetrician/gynecologist at the Yale University Schocl of Medicine,
was the consultant who judg-d whether an adecuate or inadearate luteal
phase took place in eacn c¢ycle. The subjects' menstruai cycies were
separated for further study accordiag to whetiier ovulation had o hac not

taken place,
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The Endocrinology Laboratory at Yale-New Haven Hospital performed

the tests to determine serum concentration of the steroid hormones
estrogen (measured in pg/ml) and progesterone (measured in ng/ml).
Determination of estradiol levels was accomplished by the method of
Jiang and Ryan (1969) and Kley, Bartmann, and Kruskemper (1977).
Progesterone determination took into account the serum protein binding
affinity of progestins (Blanford, Wittman, Stroupe, & Westphal, 1978;
Duax, Cody, Griffin, Rohred, & Weeks, 1978; Heyns, 1977; Westphal,
Stroupe, Cheng, & Harding, 1978). Recent advances in radioimmunoassay
(RIA) technology have resulted in sensitive, accurate, and reproducible
procedures for the assay of steroid hormones in biologic fluids. The
basic principle of RIA is the competition between radiolabeled and
unlabeled antigen for a fixed number of antibody binding sites. If
increasing amounts of unlabeled (standards on samples) and fixed amounts
of labeled antigen are allowed to react with a constant and limiting
amount of antibody, a decreasing quantity of labeled antigen is bound to
the antibody. After separation of bound from free antigen, the radio-
activity in one or both of these fractions is determined and the data is
used to construct a dose-response curve (Note 1).

In the procedure used at the Yale-New Haven Endocrinology labora-
tory, the New England Nuclear procedure, specificity is achieved by
chromatographic purification prior to RIA. The plasma extracts are
chromatographed on columns of Sephadex LH-20 to minimize potential inter-
ference of other naturally occurring steroids. Since the antiserum is
not monospecific, the step is considered essential for the accurate
determination of each steroid hormone.

Charcoal is utilized to separate the bound antibody from free
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antigen. The charcoal differentially adscrbs the free material, and the

supernatant containing the antibody-antigen complex js counted. The
concentration of the particular stersid nornione assay=¢ is obtained by
correcting the amcunt read on the dose-response curve with appropriate
dilution and reccvery factors.

The determination of estrogens in slasma was specific for estradiol
using standards prepared by New England Nuclear. The {racer was
tritium 1abeled Estradio}l - 178 - 43, Progestevone wes determined in
plasma using tritium labeled Progesterone ZTW, 2-H3 (M) _/ (Note 1).

Electroencephalography. The present study was part of a larger

grant, and consequently electroencephalograms (EEGs) were performed on
each subject during eacn testing sessiorn, in addition to the monitoring
that was done for the purposes of the present study. The electroencephalo-
grams were performed using a Beckman R611 8-Channel Polygrapn with a
Beckman 702 Lead Selector Panel and a Beckman Type 944A Lead Terminal Box.
The EEGs were simultaneousiy recorded on the Beckman polygraph yielding
a paper printout, and on Scotch Brand #888 1/4 X 2300 PR Instrumentaticn
Tape (audiotape) by means of a Hewlett-Packard 3968A Instrumentation
Recorder. Recordings consisted of 20 minutes of eyes opened and ten
minutes of eyes closed, using a parasaggital montage with a temporal bite,
and measured according to the Internaticonal Ten—Twent} System of electrode
placement {Harner and Sannit, 1974), Thirteen needle electrodes were
used for this placement (Grass Instrument Company EZ2B 48" Length Subdermal
Electredes). | |
Electroencephalograms were recorded for each testing session, so
that ideally twelve EEGs were ohtained Trom each subject: during the

menstrual, ovulatory, high progesterone, and premenstrual phases of her
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cycle over three consecutive menstrual cycles.

Each subject was monitored for three to four months, The goal
was three months of complete data for each subject in which the menstrual,
ovulatory, high prcgesterone, and premenstrual phases of the cycle were
correctly identified and sampled.

Initial Jaborstory visit.  The timing of the initial jaboratory

visit was toc coincide with the menstrual phase of the subject's cycle.
Each subject was told that when she got her pericd, she was to call the
examiner tc make an appointment to come in sometime during the next two
days.

Procedures for the first laboratory visit were as follows:

1. Subjects were instructed tc record all seizures, including their
number and severity, for the duration of the study.

2. Subjects were instructed to indicate the onset of menses on
their seizure calendar.

2. Subjects were instructed to record their daily basal body
temperature.

4. Subjects were informad they would visit the laboratory four
times a month for three months (the dates would be adjusted to individual
‘cycle variations). The dates would be as follows:

() Day 1 ~ 2, onset of menses, follicular phase.
(b) Approximately déy 14, mid cycle, oyulatery phase,
(c) Approximately day 21, late cycle, Tuteal phase.
(d) Approkimate]y day 25, premenstrual phase,
5. Subjects were toid that during each visit to the laboratory,

three small tubes of blead (approximately 27 cc) would be drawn,
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including during the initial vicit. The purpose of the hlcod tests was

to analyze anticenvuisant blood levels, estrogen levels, and progesterone
levels.

6. Subjects were instructed in keeping a daily Life Events Diary.

7. Certain psychological tests tn measure stressful 1ife events and
changes in mood retrosrectively were administered only during the first
testing session. These tests were:

(a) Moos Menstrual Distress Questicnnaire, Form A.

(b) The Holmes and Rahe Schedule of Recent Experiences.

(c) The Spielberger State-Trait Anxiety Inventory, Form X-2.
(d) The PCMS Profile of Mood States.

8. Psychological tests to measure ongoing stressful life events and
changes in mood were given both during the first laboratory visit and
during each subsequent laboratory visit. These tests were:

{a) Moos Menstrual Distress Questionnaire, Form T,

(b) Holmes and Rahe Schedule of Recent Experiences, modified
to reflect life changes occurring on a weekiy basis.

(c) Spielberger State-Trait Anxiety Inventcry, STAI Form X-1.

(d) POMS Profile of Mood States.

Succeeding laboratory visits. The phases of the menstrual cycle

during which each subject was studjed are as follows: menstrual,
ovulatory, high progesterone, and premenstrual. These phases were
defined in the following way:
1. Menstruation -~ defined as the days of menstrual bleeding.
2, Qvulatory -- defined as the periovulatory period, i,el, the
point in time fourteen days prior to the onset of the next menstrual period

is found, and the periovulatory period extends from two days bafure this



point to two days after this point.

3. High Progesterone -- defined as the point in time ten days
prior to the onset of the next menstrual period up until the point in
time four days prior to the onset of the next menstrual period.

4, Pre-Menstrual -- defined as four days prior to the onset of the
next menstrual period, until the onset of the next menstrual period.

At Teast three full menstrual cycles were recorded for each
subject. For each menstrual cycie, a subject came for a laboratory
visit during the menstrual, ovulatory, high progesterore, and pre-menstrual
phase of her cycle. Thus, each subject had a total of at least twelve
laboratory visits. Analysis of estrogen and progesterone levels during
the course of each subject's laboratory visits indicated that some
subjects experienced one or niore arovuiatory cycles. Those subjects
who were identified as experiencing anovulatory cycles were invited to
remain in the study for additional menstrual cycles. The goal was to
record at least three full ovuilatory cycles for each subject.

Procedures for each laboratory visit succeeding the initial visit
were as follows:

1. The Early Morning Temperature Record and Daily Seizure Record,

Menstrual Cvcle Study was reviewed with each subject. 1In order te

chart each subject's menstrual cycie for the purpose of determining the
time of ovulation and for recognizing the premenstrual phases of each
subject's cycle, each woman kept a Basal Body Temperature Record.
Temperatures were to be taken immediately upon arising each morning,

using Tempa-Dot single-use sterile thermometers (Organon, Inc.), and

recorded on the Early Morning Temperature Record and Daily Seizure Record.

This record and the instructions for using it are in Appendix B.
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The subjects were impressed with the importance of taking their

temperatures every morning immediately upon swakening, before arising.
They were toid not to texe aspirin or dijuretics, such as Midol ar Diuril,
because of the possibility of changing and rendering inaccurate the

Basal Body Temperature record. If a subject did take any additional

medications, or had any infections or illnesses, these were reccrded on

the Epilepsy and the‘Ménstfuaerycfe CTinic Yisit form (Appendix B).

2. The Seizure Record was reviewed with the subject.

3. The examincr recorded the number of seizures since the jast

clinic visit con the Epi]epéy and:thé'Menstrual Cycle Ciinic Visit form.

The date, time of day, and type of eacnh seizure was aiso racorded on
this form. Additicnally, the total daily dose of anticonvulsant medication
and the number of hours since the last dose wers recorded. The date that
the last menstrual period started was recorded. The number of days since
the first day of the last menstrual period was calculated to deterinine
the phase of the cvcie that the subject was experiencing at the time of
a given clinic visit. Any medication besides the subject's regular
anticonvulsant medication tnat she took since the last clinic visit was
recorded, if relevant.

4, The subject was given a specific date for the next clinic visit,
it this was appropriate.

5. Approximately 27 cc of blood were drawn for the anaiysis of
anticonvulsant blood levels, estrogen levels, and progesterone levels,

6. The Life Evéhts“Dfé{X>was reviewed,

7. The fellowing psychological tests were administered:

(a) Moos Menstrual Distress Questionnaire, Form 7.
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(b) Holmes and Rahe Schedu}e of Recent Experiences, modified
to reflect Tife changes occurring on a weekly basis.
(c) Spielberger State-Trait Anxiety Inventory, STAI Form X-1.
(d) POMS Profile of Mood States,

8. The examiner reviewed the Checklist for Menstrual Cycle Study

to make sure that all procedures had been completed.

Additional monitoring. This study was part of a larger research

grant. For the purposes of the larger research grant, during each clinic
visit subjects also experienced the following procedures:
1. Electroencephaiogram recordings, 20 minutes eyes open and
10 minutes eyes closed, Thirteen needle electrodes were used to record
a parasaggital montage with a temporal bite.
2. Neuropsychological tests were administersd:
(a) Grip Strength
(b) Finger Tapping
(c) Lafayette Pegboard
(d) Coior Naming (Rennick)
(e) Trunkal Ataxia
(f) Digit Span
(g) Digit Symbol
(h} Trails B

(i) Visual Search (Rennick)

-



CHAPTER IV
RESULTS AND DISCUSSION

The three main hypotheses investigated by this study are: (a)
high levels of progesterone inhibit seizures, and consequently seizures
will occur most frequently during premenses and menstruation when levels
of progesterone are low, and least frequently during ovulation and high
progesterone phases of the menstrual cycle; (b) high levels of stress,
as measured by the STAI, POMS, Moos MDQ, Holmes and Rahe Schedule of
Recent Experiences, and Daily Life Events Diaries will be associated
with high seizure frequency; and (c) a combination of low levels of
progesterone and high stress is associated with the highest seizure
frequency. In order to address these hypotheses adequately, several
steps of analysis need to be performed.

Since the stages of an ovulatory menstrual cycle are marked by
distinct differences in the estrogen/progesterone ratio, the first step
in the analysis is to examine these ratios. Ovulation was considered
to have occurred in a given cycle if the progesterone level at the
luteal peak reached at least 5 ng/ml, if the estrogen level at the
luteal peak reached at least 100 pg/ml, and if the estrogen/progesterone
ratio at the luteal peak was at least 4:1 (Caldwell, 1979; Speroff,
Glass, & Kase, 1973). Using those criteria, 30% of all cycles studied
were anovulatory. Sixty percent of the subjects had at least one anovu-
latory cycle. Given that the absolute hormonal levels and estrogen/
progesterone ratios are vastly different in ovulatory and anovulatory
cycles, and also given that an important physiological event -- ovulation

119
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-- occurs in ovulatory cycies but not in anovulatory cycles, the two
types cf cycies will be examined separately in all the subsequent
analyses reported here.

Hypothesis: Level of Progesterone Is Related to Seizure Freguency

Te test the hypothesis that level of progesterone is associated
with seizure frequency, seizure frequency at each of four stages of the
menstrual cycle was examined for ovulatory cycles. The follicular phase
of the cycle was defined as beginning at menstruation and continuing
until two days before ovulation. Ovulation was defined as occurring
fourteen days prior to the onset of the next menstrual cycle; the
periovulatory period extended from two days before ovulation until two
days after ovulaticn. The next seven days constituted the high proges-
terone phase of the cycle; and the last four days prior to the cnset of
the next menstruation constituted the premenstrual phase of the cycle.
During the follicular phase estrogen and progesterone leveis are botih
Tow and near ovuiation they both begin to rise slowly. During the peri-
ovulatory phase estrogen levels peak and progestercne levels are low, 50
that the estrogen/progesterone ratio is highest. At the high progester-
one phase progesterone levels peak and estrogen ievels ars at @ midpoint,
so that the progesterone/estrogen ratio is highest. Premenstrually both
estrogen and progesterone are rapidly falling to low levels. Thus, the
subjects were expected to have the fewest seizures during the high
progesterone phase of their menstrual cycles when progestercne levels
are highest, and seizure frequency was axpected to be greatest menstrual-
1y and premenstrually when progesterone levels are low or rapidly falling.

To test this relationship, a one-way repeated measure facter

analysis of variance was performed, in which the dependent measure was
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total seizure frequency, and the repeated measure factor was stage of the
menstrual cycle. The four levels of the factor were the foilicular,
periovulatory, high progesterone, and oremenstrual stages. The unit of
analysis was one complete menstrual cycle for one subject. Results of
this analysis appear in Table 1. The analysis of variance indicated a
significant stage of the menstrual cycle effect, F (3, 39) = 7.0517,

p £.001. When the Tukey multiple-range test was performed on the

K(K - 1)/2 paired contrasts representing the four stages of the menstrual
cycle, a significant difference was found betweer seizures at menstrua-
tion (X = 10.0714) and seizures at ovulation (X = 1.9286), q (39) = 7.3617,
p £ .01. Significant differences were also found between seizures at
menstruation (X = 10.0714) and seizures at high progestercne (X = 2.0),

g (39) = 7.3617, p £ .01; and betwzen seizures at mensiruation

(X = 10.0714) and seizurcs premenstrually (X = 1.4286, g (39) = 7.3617,

p £ .01,

Therefore, the subjects had the highest number of seizures at
menstruation. The number of seizures at menstruation was significantly
greater than the number of seizures at ovuiation, &t high progestercne,
and at premenses. The results of this group of analyses indicate that
a simple relationship does not exist between pregestevone levels and
seizure frequency. A graphic illustration of the relationship between
seizure frequency and hormone levels appears in Figure 1.

Seizure frequency during anovulatery cycles, when progesterone
levels are consistently low and estrogen levels fluctuate, was also
analyzed (Figure 2). A one-way repeated measure factor analysis of
variance was performed, in which the dependent measure was seizure fre-

quency, and the repeated measuve factor was stage of the menstrual cycle



Table 1
Means and Analysis of Variance for Seizure Frequency Across Four

Stages of the Menstrual Cycle, Ovulatory Cycles Only (N = 14)

Stage of Cycle

Menstruation Ovulation High Progesterone Premenses Grand Mean
Mean 10.0714 1.9286 2.0000 1.4286 3.8571
Sp 12.7065 4,1411 4.,4202 2.4088
Source of Variation Sum of Squares gf_ Mean Square F-Test
Between Subjects (Error) 1317,3571 13 101.3352
Within Subjects 2057.5000 42 48,9881
‘Stage of the Menstrual Cycle 723.5714 3 241.1905 7.0517%%%
Stage of the Menstrual Cycle X Unit 1333.9286 39 34,2033
Total 3374.8577 55 61,3510

**+p £ ,001.

A



Figure 1
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Figure 2

Progesterone Estradiol
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for anovulatory cycles only. Of course, cvulation does not occur during

anovulatory cycles by definition, so the four levels of the factor were
equivalent time periods only to the follicular, periovulatory, high
progesterone, and premenstrual stages of an ovulatory cycle. The unit of
analysis was one complete ancvuiatory menstrual cycle for each subject.
Results of this analysis appear in Table 2. The analysis of variance
indicated a significant stage of the menstrual cvcle effect,

F (3, 18) = 3.4597, p £ .05. When the Tukey multiple-range test was
performed on the K(K - 1)/2 paired contrasts representing the four stages
of the menstrual cycle, a significant differerce was found between
seizures at menstruation (X = 14.8571) and seizures premenstrually

(X = 2.0}, q (18) = 4.0, p £ .05.

By comparing Figure 1 with Figure 2, one can see that: (a) almost
twice as many seizures occur during anovulatory cycles, X = 25.5714 per
cycle, as occur during ovulatory cycles, X = 15.4286 per cycle; (b)
seizure frequency peaks during menstruation for both ovulatory and an-
ovulatory cycles; and (c) the seizure frequency curves are very similar
for ovulatory and anovulatory cycles, with the exception that the curve
for anovulatory cycles is much higher. Although Table 3 shows that the
mean of 15.4286 seizures for ail ovulatory cycles was not significantly
different from the mean of 25.5714 seizures for all anovulatory cycies,
inspection of Table 3 &lso shows that for both ovulatory and anovulatory
cycles, seizure Treguency is highest at menstruation.

Even though a simple relationship between level of progesterone
and seizure frequency was not found in this data, when progesterone is
nearly eliminated seizure freguency doubled since a major difference

between ovulatory and anovulatory cycles is the virtual absence of
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progesterone in anovuTatory cycles. Of course, changes in mood states
may also account for differences in seizure frequency at different
stages of the cycle for this sample of subjects, either independently
of hormonal variables or interactively with hormenal variables. The
contribution of mood states to changes in seizure frequency will be
examined later in this Chapter.

A11 subjects were seen for three to six successive menstrual
cycles, with measurements being taken at the four stages of the cycle
each month. A two—repeated'measure factor ANOVA, with the first repeated
measure factor being month of observation and the second repeated measure
factor being stage of the cycle showed no main effect for month of
observation on the dependent variable total seizure frequency,

F (2, 16) = 1.568, p = 0.239. For the first month of observation, mean
total seizure frequency was 12.445 seizures for the entire month; for
the second month of observation, X = 4.889; and for the third month,

X = 12.334. Thus the subjects as a group did not have significantly
more seizures during one month of observation than during another month
of observation.

Differences in seizure frequency at the menstrual and the high
progesterone phases of the cycle were not significantly correlated with
changes in progesterone level at the menstrual and high progesterone
phases of the cycle (r = 0.239, N = 38).

Hypothesis: High Levels of Stress Are Associated

With High Seizure Frequency

The second hypothesis, high levels of stress, as measured by the
STAI-1, POMS, Moos MDQ, Schedule of Recent Experiences, and Daily Life

Event Diaries are associated with high seizure frequency, was examined



Table 2
Means and Analysis of Variance for Seizure Frequency Across Four

Stages of the Menstrual Cycle, Anovulatory Cycles Oniy (N = 7)

Stage of Cycle

Follicular Periovulatory High Progesterone Premenses Grand Mean
Mean 14.8571 3.4286 5.2857 2.0000 6.3929
Sb 21.5749 5.5334 8.3609 4,4721 12.5058
Source of Variation Sum of Squares gf_ Mean Square F-Test
Between Subjects (Error) 2290, 4286 6 381;7381
Within Subjects 1932.2500 21 92,0119
Stage of the Menstrual Cycle 706.6786 3 235.5595 3.4597*
Stage of the Menstrual Cycle X Unit  1225.5714 18 63,0873
Total 4222.6786 27 156,3955
*n Z .05

L2t



Table 3

Seizure Frequency of Ovulatory and Anovulatory Cycles (N = 21)

Types of Cycles

Follicular Periovulatery Hich Progesterone
Ovulatory Mean 10.0714 1.9286 2.0000
(n = 14)
sD 12.7065 4.1411 4.4202
Arovulatory Mean " 14.8571 3.4286 5.2857
=7 sD 21.5749 5.5334 8.3609
Column Mean 11.6667 2.4286 3.0952
Marginals
Sb 15.8093 4,5670 6.0159
Source of Variation Sum of Squares gf
Between Subjects (Error) 3727.8095 20
Type of Cycle (Ovulatory vs. Anovulatory) '120.0238 1
Subjects Within Groups | 3607.7857 19
Within Subjects 3989.7500 63
Stage of the Menstrual Cycle 1380.9881 3
Type of Cycle X Stage of Cvcle 49,2618 3
Stage of Cycle X Subjects Within Greoups 2559.5001 57

*kkp /001,

Stage of Cycle

Premenses
1.4286
2.4088
2.0000
4,4721
1.6190
3.1381

Mean Square

120.0238
189.8835
460.3294
16.4206
44,9035

Row Marginals

3.8571
7.8333
6.3925

12.5058

0.6321

28.0337%**
0.3657

8c1
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next. Since the concept of examining each of these independent variables

at the four defined stages of the mensirual cycle properly applies mainly
tc ovuiatory cycles, results for ovulatory and anovulatory cycles will
again be discussed separately,

Ovu]atofy Cycles

Since each subject was studied for at least three successive months,
a questicn that needed to be addressed was whether a practice effect
occurred; that is, whether the subjects showed a tendency to endorse more
or fewer negative mood items with each succeeding month they were studied.
A two-way analysis of variance was performed for each of the mood scales,
with month and stage of the menstrual cycle being the repeated measure
factors. That is, the repeated measure factors "month" and "stage of the
menstrual cycle" were analyzed for each of the dependent variables
STAI-1, each of the POMS scales, each of the Moos MDQ scales, and the
Schedule of Recent Experiences. The unit of analysis was each measure-
ment of the dependent variables for one subject during one ovulatory
cycle.

Results of the two-repeated measure factor analysis of variance
showed no significance for month, stage of the menstrual cycle, or nionth
by cycle interaction for the dependent measures the Spielberger State
Anxiety Inventory, POMS Tension, POMS Depression, POMS Anger, POMS Vigor,
POMS Fatigue, POMS Confusion, POMS Total T-Scores, Moos Pain, Moos
Concentration, Mcos Behavior Change, Moos Autonomic Reactions, Moos Water
Retention, Moos Negative Affect, Moos Arcusal, Moos Control, and the
Holmes and Rahe Weekly Schedule of Recent Experiences. These resuits
apply to ovulatory cycles on]y; Only for the dependent measure Moos Mater

Retention a main effect was found for month, F (2, 16) = 5.107, p = .02,
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Subjects reported more Water Retention during the first month they were

studied (X = 8.884)} than during succeeding months (X = 7.418).

These results indicate that no practice effect occurred for the
repeated measures of the dependent variable from month tc month, with
the exception of Moos Water Retention which was greatest for the first
month of study. However, the same two-repeated measure analysis of

variance also shows no significant differences in any of the mood

measures from one stage of the menstrual cycle to the next. That is,

when the subjects were repeatedly measured on the STAI-1, POMS, Moos MDQ,
and WSRE variables, no significant differences occurred between these
measurements taken at the menstrual, ovulatory, high progesterone, or
premenstrual stages of the ovulatory cycles. Table 4 shows the mean
values of each of the dependent variables measured at each of the four
stages of the menstrual cycle, coilapsed across three months of observa-
tion. In contrast to the large body of literature reporting increased
menstrual and premenstrual negative affect, no significant changes in
negative affect between different stages of the menstrual cycle were
found for this group of ovulatory epileptic women. We have already
determined that this group of epileptic women has a seizure peak at
menstruation. Comparison of scores on a variety of mood measures taken
at different stages of the menstrual cycie shows no cérresponding

increase in negative affect at the same time that seizure frequency

increases. Another possible hypothesis is that increased negative affect
and stress precedes increased seizure frequency, and this hypothesis
will be examined short?

To investigate the hypolhesis that increased negative affect anc

stress precede increased seizure fregquency, stress ineasurad in a stage



Table 4
Mean Values of Dependent Var{ables Measured at the Four Defined Stages of the Menstrual Cycle, Ovulatery Cycles Only

Varietia Menstruation Ovulation High Progesterone Premenses Overall
’ ' F-Test
Mean s.0D. Mean S.D. Mean S.0. Mean s.D. -

" Moos Pairn 10.065 4.310 10.879 5.547 10,467 4,897 9.148 3.817 0.635
Moos CLoncentration 13.613 5.723 12.818 5.072 13,367 5.805 12.815 4.000 - 0.173
Moos Behavior Change 7.065 3.037 7.152 2.583  7.467 3.074 7.704 3.838 0.249
Moos Autcnomic Reactions 4.710 1.570 4.738 1,683 4.967 2,025 4,556 1.423 0.282
Moos water Retention 7.774 2.904 7.424 2.903 7.667 3.004 7.481 3.084 0.090
toos Hegative Affect - 16,258 8.242 16.818 8.215 16.833 8.637 16.407 8.283 0.036
toos Arousal 13.097 5.063 13.273 4,514 12.533 4,737 13.296 4,935 0.157
Meos Control 7.645 2.322 8.303 3.030 7.567 2.565 8.444 3.270 0.723
Spietherger State Anxiety 40,300 12.223 42.788 11.729 44,900 12.472 42.889 13.635 0.5659
POMS Tension 38.267 9.451 39.394 9.726 38.500 7.393 37.444 8.621 0.237
POMS Depression 40,267 8.664 39.424 8.414 39.167 7.385 39.185 8.464 0.113
PCIS Anger 45,900 9.988 44,121 8.260 45,867 10.095 46,222 9.628 0.3306
PCMS Vigor 55.467 9.653 55.061 11.786 53.600 9,708 55.111 11.419 0.173
PCHS Fatique 43.200 8.215 43.000 7.935 44,500 9.625 43.074 7.107 0.213
POMS Confusion 40.300 7.448 39.545 6.184 40,567 7.517 41.037 6.856 0.233
POMS Total T-Score 152.467 38.191  150.970 37.560 155.000 38,374 151.852 39.088 0.060
WSRE No. of Occurrences 3.187 5.065 3.879 3.699 3.767 4,645 3.259 4.195 0.188
WSRE Weighted Scores 71.562 109,538 91.509 86.831 78.300 95.234 63.667 78.914 0.43]

Hote. Number of cycles = 33.

1€1
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of the menstrual cycle immediately pricor te the major seizure flurry in

a given cycle was compared to stress in the middie of a seizure-free
stage. Since most of the mood variables were measured only four times

a month fer each subject, an attempt was made to find a testing session
for each menstirual cycle that was no more than five days prior to the
major seizure flurry of that cycle. A testing session that occurred

in the middle of a seizure-free period was also identified for each
cycle. Since some women had nc seizures during a given menstrual cycle,
that cycle was eliminated from the analysis. A total of 36 cycles were
included in the analysis that had one period of seizure flurries and one
period of no seizures during that cycle. Most of the periods of seizure
flurries were during menstruation, Matched t-tests were performed to
test the difference in scores on each of the dependent variables between
a testing session just prior to a seizure flurry and a testing session
that occurred during the midpoint of a seizure-free period. No signifi-
cant differences were found on the STAI-1 scores, WSRE scores, any of the
.POMS scores, and any of the Moos MDQ scores when a testing session prior
to a seizure flurry was compared tc a midpoint seizure-free testing
session. Table 5 shows the results of the matched t-tests performed on
these variables.

Despite all the negative results in predicting.seizure flurries
with the standardized mood tests, the Diary of Life Events which the
author devised was useful in predicting seizure flurries during menstrual
cycles. For each menstrual cycle in which at least one seizure occurred,
twe time periods were identified.‘ The first time period was three days
immediately prior to the greatest sejzure flurry of that cycle and the

second time period was the midpeint of a period of no seizures during



Table 5
Matched t-Tasts for the Difference in Scores on Each of the Dependent Variables Between a Testing Session Just Prior

£2 a Seizure Flurry and a Testing Session That Occurred During the Midpoint of a Seizure-Free Period (N = 36 cycles)

Variable Mean Difference Standard Deviation n t-Test
Foos Pain - 0,882 4.770 34 - 1.063
Moos Concentration 0.735 3.657 34 1.155
Moos Behavior Change 0.265 2.524 34 0.602
Moos Autonnmic Reactions - 0.088 2.214 34 - 0,229
Moos Water Retention - 0.853 2.912 34 - 1.683
Moos Negative Affect - 0.529 4,603 34 - 0.6561
¥oes Arousal - 0.059 3.115 34 - 0.108
Moos Contro? - 0.059 1.882 ’ 34 - 1.616
Spieiberger State Anxiety - 0.483 9.027 29 - 0.283
POI1S Tension 0.793 7.097 25 0.591
POMS Depression 0.345 4,245 29 0.430
POMS Anger 1.897 7.443 29 1.348
POMS Vigor 1.345 6.900 29 1.031
POMS Fatique 0.172 5.895 29 0.155
POMS Confusion 1.655 5.390 29 1.625
- POMS Total! T-Score 3.517 23,252 29 0.800
WSRE Weighted Scores - 16.629 65.460 35 - 1.481

£el
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the same cycle. The mean score of all diary ratings was calculated for

each individual cycle, The mean was of a rating on a 6-point scale of
all the significant life events that the subjects mentioned during a
particular menstrual cycle. Next, the mean score for the diary ratings
for the three days prior to a seizure flurry and the three days in the
midpoint of no seizures was caiculated fer each cycle. The mean overall
diary rating for a given cycle was subtracted from the mean diary score
prior to a seizure fiurry. The mean cverall diary rating for a given
cycle was next subtracted from the mean diary score for the midpoint of
no seizures for that cycle. Thus each subject's self-rated life stress
before a seizure flurry, as well as during a period of no seizures, was
compared to her cwn overall 1life stress for that particular cycle.

A matchaed pair t-test was performed to test the difference between
self-rated life stress prior to seizures versus life stress during no
seizures for all cycles. Since directional hypotheses were made, a one-
tailed test was used. The subjects reported significantly more stress

in the stage immediately prior to a seizure flurry (X = 0.1308) than

during a period of no seizures (X = - 0.0928), t (35) = 1.7508, p £ .05.
This result suggests that a woman's own identification of personaliy
upsetting 1ife events and evaluation of the relative importance of those
events is more useful in predicting seizures than any of the standardized

mood or stressful life event scales.

Anovulatory Cycles

The fourteen anovulatory cycles were analyzed by assigning each
testing session to one of four time periods that would be equivalent to
the follicular, periovulatory, high progesterone, and premenstrual times

of an ovulatory cycle. That is, if a subject was seen during menstruation,
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that testing session would be assigned to the follicular-equivalent time
pericd; if she was seen midcycle, that testing sassion weould be assigned
to the periovulatory-equivaient time period, and so on.

A one-way repeated measure analysis of variance was performed, in
which the repeated measure factor was "stage of the menstrual cycle” and
the factor levels were follicular-equivalent, periovulatory-equivalent,
high progesterone-equivalent, and premenstrual-equivalent testing sessions.
The dependent variables were STAI-1, each of the POMS sccres, each of the
Mcos MDQ scores, and the WSRE. The unit of analysis was measurements
taken on the dependent variables for one subject during one ancvulatory
cycle. Separate analyses were done for each dependent variable. Results
of the one-way repeated measure ANOVA showed no significant main effects
of stage of the menstrual cycie for any of the mood measures. These
results appear in Table 6.

Comparison of Ovulatory and Anovulatory Cycles

As previously noted, we found that subjects had twice as many
seizures during ancvulatory cycles as they did during ovulatery cycles.
Also, subjects had their greatest seizure peaks during the menstrual
stage and a smaller seizure peak during the high progesterone stage for
both ovulatory and anovulatory cycles. In this section the differences
in response to the mood scales between the ovulatory and anovulatory
cycles is examined.

A one-vay repeated measure factor analysis of variance with one
~grouping factor was performed, in which the repeated measure factor was
"stage of the menstrual cycie" and the factor leveils were menstruation,
ovulation, high progesterone, and premenses. The grouping factor was

"cycle status.” which had two categories: ovulatory cycles and anovulatory



Table §
Mean Values of Dependent Variables Measured at Four Defined Stages of the Menstrual Cycle, Anovulatory Zycles Cnly (K = 14)

Variable .Menstruation Ovulation High Progesterone Premenses Overall

F-Test

Mean S.D. Mean S.D., Mean S.D. Mean S.D. -

Moos Pain 12,000 5.930 11.000 7.055 9.556 5,014 13.700 6.827 0.667
Moos Concentration 15,500 5.979 15.333 8.069 ~ 14.667 5.676 18.100 8.893 0.3383
Moos Behavior Change 9.417 4.821 7.333 2.667 8.667 5.850 10.900 6.057 0.746
Moos Autonomic Reactions 4,333 0.624 5.556 3.236 5.111 1.449 5.200 1.778 (.693
Moos Water Retention 5.417 2.060 5.222 1.227 4,667 1.247 6.400 4.079 0.736
Moos Negative Affect 20.833 11.950 16,444 10.584 18,333 10.077 22.500 13.640 0.450
Moos Aronsal 11.833 4.687 9.111 3.635 10.667 4,163 12.500 5.971 01,849
Mocs Control 9.250 4,284 3.5%6 3.890 8.222 3.C10 9.700 4,562 0.239
Spielberger State Anxiety 47.500 13.763 48,222 14.420 44,667 12.587 46.800 15.854 0.096
POMS Tension 40.417 11.856 39.667 11.508 33.778 8.753 43.000 12.736 0.221
FOMS Depression 43.417 11.332 41,667 11.557 1.000 §.274 45,600 12.737 €.283%
POMS Anger 51.833 10.286 45.778 9.343 49,444 10.678 51.800 12.711 0.602
PCMS Viger 52.500 10.650 46,778 6.729 50.222 65.696 52.300 12.946 0.639
POMS Fatigue 47.000 12.007 48.889 12.096 47.222 11.183 47.400 11.324 0.046
PGS Confusion 41.417 6.409 43,000 9.345 3.667 6.848 44,200 8.886 0.232
POMS Total T-Score 171.583 36.167  172.000 46,414 169.889 37.793 179.700 51.500 0.091
WSRE Mo. of Gccurrences 1.538 2.308 1.300 1.487 1.000 1.054 2.500 2.975 0.820
WSRE Weighted Scores 34.462 49,594 31.300 36.017 25.222 27.680 50.700 65.131 0.464
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cycles, The dependent variables were STAl-1 scores, each of the POMS

scales, each of the Moos MDQ scales, and the Schedule of Recent
Experiences. The unit of analysis was measurements taken on the depen-
dent variables for cne subject during one ovulatory or anovulatory cycle.

Results of the one-way repeated measure factor ANOVA with cne

grouping factor indicated three statistically significant findings.
During anovulatory cyc]esvsubjects experienced significantly more anger,
as measured by POMS Anger (X = 51.253), than during ovulatory cycles
(X = 45.374), F (1, 44) = 3.999, p = .052. Subjects also experienced
significantly more fatigue during anovulatory cyclies, as measured by
POMS Fatigue (X = 48.997) compared to ovulatory cycles (X = 43.309),
F (1, 44) = 4.222, p = .046. Finally, subjects reported experiencing
significantly more water retention during ovulatory cycles (X = 7.638)
compared to anovulatory cycles (X:= 5.876), as measured by Moos Water
Retention, F (1, 44) = 4.582, p = .038.

Summarizing the results of this section, subjects experienced
significantly more anger and fatigue during anovulatory cycies, while
experiencing more water retention during ovulatory cycles. Perhaps
significant amounts of anger and fatigue are in part responsible for the
phenomenon of anovulatory cycTes.

Hypothesis: A Combination of Low Leveis of Progesterone and High

Levels of Stress Is Associated with the Highest Seizure Frequency

Multiple Rearessign Analysis

The next step in the analysis was an attempt to predict the depen-
dent variabie, seizure frequency, from the several independent variables:
anticonvulsant biood levels, estrogen and progestercne levels, POMS

Profile of Mood States, Spielberger State Anxiety Inventory. Moos Menstrual
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Distress Questionnaire, and the Holmes and Rahe Schedule of Recent Exper-

jences. Muyitiple regression analyses were performed in order to
develop prediction equations which wouid mathematically relate the
independent variables to the dependent variable., seizure frequency.

The form of multiple regression equation that was used was a step-wise
solution; that is, for a given dependent variable, the independent
variables are introduced into the equation one at a time until the last
step increases the multiple correlation squared by less than 0.01. The
multiple regression equations were done using the DATA-TEXT System
statistical package (Armor & Couch, 1972). A1l calculations were done
in the double-precision mode since independent variable correlations
were very nigh. Product-moment correlations among all the variables
were tested for significance. The predicted and actual scores for the
dependent variables for each unit of analysis were printed.

The purpose of the initial multiple regression analysis was to
predict the total seizure frequency that might occur at any stage of the
cycle from the group of independent variables that were measured at
that same stage. The dependent variable, therefore, was total seizure
frequency at a given stage of the menstrual cycle while the 21 independ-
ent variables were the following measures associated with that stage:
total Dilantin level, expressed as_ug/ml; estradiol level, expressed as
pg/ml; 17-0HP progesterone, expressed as ng/ml; Spielberger State Anxiety;
POMS Profile of Mood States Tension, Depression, Anger, Vigor, Fatigue,
Confusion, and Total T-Scores; Moos MDQ Pain, Concentration, Behavior
Change, Autonomic Reactions, Water Retention, Negative Affect, Arousal,
and Control scores; and tha Holmes and Rahe Weekly Schedule of Recent

Experiences weighted score. The unit of analysis used for this multiple
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n

regression analysis waé one testing session for one subject. A total of
168 units of analysis were used for the multiple regression, representing
168 testing sessions for the 14 subjects. Since normative and ipsative
values were mixed in the multiple regression analyses, probability state-
ments could not be made: the usual t or F with its associated preobability
statements could not be used. Therefore, only t values and unique variance
are given in reporting the results of the multiple regression analyses.
For this same reason, the mixing of normative and ipsative measures, no
p values or statement of statistical significance for the overall multi-
ple regression analyses could be made. The decision about further inter-
pretation was made on the basis of the magnitude of the multiple R.
Results of the last step of this regression analysis appear in
Table 7 and the associated correlation matrix appears in Table 8. The
multiple correlation squared‘(g?) is 0.329. This coefficient seems to
merit further analysis and indicates that 32.9% of the variation of the
denendent variable total seizure frequency is explained by association
with the independent variables POMS Fatigue, State Anxiety, POMS Anger,
POMS Vigor, POMS Depression, Holmes and Rahe Weekly Schedule of Recent
Experiences, and Moos Pain. Inspection of the standardized regression
coefficients indicate that the variables POMS Anger, t (160) = 4.24,
unique variance = ,076, and POMS Fatigue, t {160) = 3.31, unique variance
= ,046, have the greatest relative power to predict the dependent variable
seizure frequency. Other significant predictive variables are POMS Vigor,
t (160) = - 2,49, unique variance = ,026, and POMS Depression, t (160) =
- 2.22, unigue variance = .021. However, since the multiple correlation
squared is relatively low, the group of variables that appear in Table 7,

including POMS Anger and POMS Fatigue, are not good predictors of total



Table 7

Multiple Regression Analysis to Predict the Dependent Variable Total Seizure Frequency Occurring at Any Stage of the

Merstrual Cycle from the Group of Independent Variables That Were Measured at That Same Stage of the Cycle (N = 168)

Regression Std. Error of Standardized Unique

Variable Description Coefficient Coefficient Coefficient t-Test daf Variance
POMS Fatigue 0.2801 0.085 6.295 3.31 160 .046
Spielberger State Anxiety - 0.1654 0.086 - 0.242 - 1.92 160 .015
PCMS Anger 0.3976 0.094 0.448 4.24 160 .076
POMS Vigor - 0.1672 0.067 - £.199 - 2.49 160 .026
POMS Depression - 0.3172 0,143 - 0.328 -2.22 160 .021
KSRE Weighted Scores - 0.0143 0.007 - 0.138 - 1,91 160 015
Moos Fain 0.1637 0.152 0.096 1.07 160 .005
Regression Constant 1.602

Multiple Correlation Squared .329 F = 11.20 with 7 and 160 Degrees of Freedom (p under .001)

0
Hultiple Correlation 0.573
Standard Deviation of Residuals 7.540

Partial Cerrelations with Dependent Variable for Variahbles Not Entered

Dilantin Levels 0.012
Estrogen Levels 0.038
Progesterone Levels C.030
PCHMS Yension 0.017
pPCoMS Confusion - 0.047
POMS Total T-Score - (.018
Meos Concentration , 0.052
Moos Behavior Change - 0.009
Moos Autonomic Reactions G.042

ovl



Tabie 8
Pearson's Product-Moment Correlation Coefficients Between the Dependent Variable Total Seizure Frequency

Occurring at Any Stage of the Menstrual Cyc]é and the Independent Variables Measured at the Same Cycle Stage

Seizure Dilantin Estrogen Progesterone

Variable Description Frequency Levals Levels Levels

Seizure Frequency 1.000 - 0.092 - 0,096 - 0,005
Dilantin Levels - 0.092 1.000 - 0,111 - 0,252
Estrogen Levels - 0.096 - 0.111 1.000 0.299
Progesterone Levels - 0.005 -~ 0.252 0.299 1.000
Spielberger State Anxiety - 0.080 0.061 - 0,062 - 0,110
PCMS Tension - 0.117 0.145 - 0.052 - 0,157
POMS Depression - 0.022 G.087 - 0,114 - 0.136
PCMS Anger 0.292 - 0,123 - 0.119 0,012
POMS Vigor - 0,126 - 0.271 - 0,041 0.170
POMS Fatigue 0.330 -~ 0,096 - 0,160 - 0.072
POMS Controd - 0.068 0.060 - 0,154 - 0,168
POMS Total T-Score 0.148 0.085 - 0.121 - 0,159
Hoos lain 0.168 = G.170 0.058 0.657
Moos Concentration 0.126 - 0.106 - 0.098 . - 0.094
Mcos Behavior Change 0.153 - 0.051 - 0.079 - 0,011
Moos Autonomic Reactions - 0,016 - 0,000 0.045 - 0.025
Moos Water Retention - 0.091 - G.147 G.117 0,104
Moos MNegative Affect - 0.011 - 0.092 - 0.031 - 0.019
Moos Arousal - 0,051 - 0.336 0.049 3.243
Moos Centrol - 0.009 - 0,085 - 0,042 - 0,005
WSRE Weighted Scores - 0.129 0.087 - 0.051 0,056

Note. Number of cycle stages measured = 168,

828
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Predicting Seizures at a Given Menstrual Cycle Stage by the Independent

Variables Associated With That Stage

Another way of determining the predictors of seizure frequency
is to look at the dependent variable, seizure frequency, separately for
each of the four stages of the menstrual cycle for which data was
collected: menstruation, ovulation, high progesterone, and premenses
during ovulatory cycles. Four simultaneous multiple regression analyses
were computed. For each of these multiple regression analyses, the
dependent measure was total seizure frequency at a given stage of the
menstrual cycle (for example, the menstrual stage), and the independent
variables were the 21 previously mentioned measures coilected at the same
stage of the cycle (for example, all the hormonal and mood measures
collected at the menétrua] stage). The reason for structuring the analyses
this way was the consideration that normone levels and mood states that
a woman is experiencing during menstruation might logicaliy be expected
to influence seizure frequency at menstruation, while hormone levels and
mood states at another stage cf the same cycle might logically influence
seizure frequency at that other stage. Another way of making this same
point is that a totally different weighted set of independent variables
might predict seizure frequency at menstruation when hormone values are
within a certain range, as compared to seizure frequency at another stage
of the cycle when hormone values are within an entirely different range.

Each of these four simultaneous multipie regression eguations will
be described separately.

The first multiple regression analysis predicts seizure freauency

at menstruation for only ovulatory cycles by the 21 independent variables
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measured at menstruation and previously described. The unit of analysis
for this multiple regression analysis was one testing session at the
menstrual stage of the cycle for one subject. A total of 32 units of
analysis were included, representing observations during menstruation
for 32 ovulatory cycles of a group of 14 subjects,

Results for the lest step of this ragression analysis appear in
Table 9 and the associated correlation matrix appears in Table 10. The

multiple correlation squared'(?z)

is 0,588, indicating that 58.8% of the
dependent variable, total seizure frequency at menstruation during
ovulatory cycles, is explained by asscciation with the independent
variables POMS Fatigue, POMS Confusion, Moos Behavior Change, Moos Pain,
Moos Negative Affect, progesterore levels, Mcos Concentration, Moos
Control, Moos Autonomic Reactions, and the Weekly Schedule of Recent
Experiences, all measured at the menstrual stage of the cycle. Inspection
of the standardized regression coefficient indicates that POMS Fatigue,

t (21) = 3.38, unique variance = .224, and POMS Confusion, t (21) = - 2.15,
unique variance = .090, in order, have the greatest power to predict
seizure frequency at menstruation during ovulatory cycles.

The second multiple regression analysis predicts seizure freguency
at ovulation, for ovulatory cycies only, by the 21 independent variables
measured at ovulation. These 21 independent variabieé have been previous-
ly described in the paragraphs discussing the initial multiple regression
analysis. A total of 32 units of analysis were included, representing
observations during ovulation for 32 cycles of a group of 14 subjects.

Results for the last step of this regression analysis appear in
Table 11 and the associated correlation matrix appears in Tabie 12. For

iy

this analysis, R™ = 0.885. Inspection of the standardized regression



Table 8
Multiple Regression Analysis to Predict the Dependent Variable Total Seizure Frequency Occurring at Memstruation

from the Group of Indepandent Variables Measured at Menstruation, Ovulatory Cycles Only (N = 32)

Regression Std. Error of Standardized Unique
Variable Description Coefficient  Coefficient  Coefficfent t-Test af Variance
°CMS Fatigue at Menses 0.7296 0.216 0,629 3.38 21 .224
POMS Confusion at Menses - 0.5072 0.236 -~ 0.39%4 - 2.15 21 .030
Moos Behavior Change at Menses - 0.4408 0.771 - 0.140 - 0.57 21 -.006
Moos Pain at Menses 0.9440 0.532 0,428 1.77 21 .062
Moos Negative Affect at Menses - 0.5724 0,343 - 0.498 - 1.67 21 .055
Progesterone at Menses - 1.6053 1,359 - 0.190 - 1.18 21 027
Maoc Concentration at Menses 0.5482 0.441 - 0.330 - 1.24 1 .030
Moos Control at Menses 1.1615 1.093 0.282 1,06 21 .022
Moos Autonomic Reactions at Menses (.9885 1.401 0.163 0.71 21 .010
WSRE Weighted Scores at Menses - 0.0071 0.015 - 0.081 - 0.48 21 004
Reares<ion Constant - 5.231
Multiple Correlation Squared = 0.588 " F = 3.00 with 10 and 21 Degrees of Freedom (p = .017)
Multiple Correlation s 0.767
Standard Deviation of Residuais = 7.639

Partial Correlations with Dependent Variable for Variables Not Entered

Dilantin Levels at Monses 0.031
Estrogen Levels at Menses - 0.059
Spielberger State Anxiety, Menses - 0.063
POMS Tension at Menses 0.061
POMS Depressicn at Menses ~ 0.075
POMS Anger at Menses 0.046
POMS Vigor at Menses - 0.026
P(MS Total T-Score at Menses 0.036
Moos Water Retenticn at Menses - 0.02%

Stepping stopped -- last step increased E? by less than 0.010, -

124!



Table 10

Pearson's Product-Moment Correlation Coefficients Between the Dependent Variable Total Séizure Frequency Occurring at

Variable Description

Dilantin Levels

Estrogen levels
Progestercne Levels
Spielberger State Anxiety
POMS Tensicn

POMS Depression

PCMS Anger

POMS Yiqor

POMS Fatique

PCMS Confusion

POMS Total T-Score

Moos Pain

Moos Cencentration

Maos Eehavior Change
Moos Autonomic Reacticns
Mons Water Hetention
Yoos Negative Affect
Moos Control

WSRE Weighted Scores
Seizure Frequency

hote. N = 32 cycles.

Menstruation and the

Dilantin

Levels

OO0 QOO0 OCOTOCOODOOO

.000
.219
.074
.143
.200
.200
.033
.233
.037
.099
.163
.255
.211
.167
.343
314
.0%0
113
.120

176

Estrogen

Levels

(=]

.219

1.000

COCOOOOCOOCOODODODOOOOOOQO

.136
.108
.196
.033
.036
.170
.054
.087
.095
.247
.129
.034
. 384
017
.080
122
.285
.015

Independent Variables Measured at Menstruation

Progesterone State
Levels

0.
.136
.000
.226
101
.0C6
.060
.316
.002
.213
.131
011
.194

OCOOODDODCOODIDOOO0OOOOOD

074

122

227

237

.042
.091
.359
.C7%

Anxicty

.143
.108
.226
.000
.785
.794
.396
.595
.502
.665
.866
.468
.675
.442
.318
113
.554
426
012

162

OCOCOODOODOOOOOOCOODODOC

POIS
Tension

0.200
0.196
.101
.785
.000
.789
459
.262
502
618
341
.469
.555
360
231
.210
.607
.398
.005
072

OO0 OCOLOLDOCOOO—OO

POMS
Depression Anger

CODO0OCDOCOOOOOO=OOCOOoOO

.200
.033
.006
.794
.789
.000
.750
177
684
.545
913
.578
.531
667
066
.038
.302
.748
.164
.027

POMS

0.

COTOOOOOOOCCOO~~OOOO

033

0.036
.C60
. 356
.459
750
.000
.196
.745
.188
.694
475
.347
.760
.122
.079
.699
.604
.328
207

POMS

Viger

OODODDOOCTCOODOOO~OOOO0O

0.

233

0.170

.316
.585
.262
177
.196
.000
.066
.426
404
.140
.367
.082
456
.134
.001
.172
.348
.C50

POMS
Fatigue

- 0.087
- 0.054
.002
.502
502
664
.745
.066
.C30
.325
.76
474
446
.518
079
.192
.511
.459
115
.362

OOOOOODOOOC OO OOOO

POMS
Confusion _

0.

093

0.087

CODOOOOOOR~ODOOOOO0

213
.665
.616
.545
L1585
426
. 325
.060
.697
.243
603
.267
. 305
.030
.255
242
.058
L2858

apl



Table 10 .(Continued)

Paarcon's Preduct-Moment Correlation Coefficients Between the Dependent Variable Total Seizure Frequency Occurring at

Variabie Dascription

Oilantin Levels

Estrogen Levels
Progesterone Levels
Spielberger State Anxiety

POMS
pCMs
POMS
POMS
PONS
PCMS
PGS
#4005
Moos
Moos
Mnos
Moos
Hoos
Moos
WSRE

Tension
Jepression
Anger

Vigor

Fatigue
Confucion

Tetal T-Score
Pain
Concentration
Benavior Change
Autonomic Rcactions
Water Retention
Negative Affect
Control
Weighted Scores

Seizure Frequency

Note. N = 32 cycles,

Menstruation and the Independent Variables Measured at Menstruation

POMS

Total
T-Score

QOOOO0OOOCOOHIODODOOOCODOO

.163
.035
131
.866
.841
.913
.694
L4604
.766
.697
.000
.557
.655
.583
232
.145
.676
.581
.050
.040

Moos
Pain

COCOOOOOCHCOCODOODODODODOC

.225
.247
.011
.468
.469
.578
475
. 140
474
.243
.557
.000
.606
.428
.548
.317
.583
474
.239
.281 |

Mcos - Moos
Concentration Behavior
Change
- 0.211 - 0.167
0.129 0.0234
- 0,194 0.122
0.675 0.442
0.555 C.360
0.531 0.667
0.347 0.760
- 0.367 0.082
0.499 0.518
0.600 0.267
0.655 0.583
0.606 0.428
1.000 0.470
0.470 1.000
0.610 0.035
0.332 0.166
0.526 0.755
0.286 0.740
0.047 0.356
- 0.111 - 0,105

Moos
Autonomic
Reactions

ODOOOCHrH OO OCOOOOODODOOODO

.343
.384
227
.318
.231
.066
.122
.456
.079
.305
.232
.548
.610
.035
.000
.333
.128
005
.185
L1117

Moos

Water
Retention Affect

COQO OO0 OOCQCO

0.

314

0.017

.237
113
.210
.098
.07%
.134
.192
.0s0
145
.317
.332
. 166
.333
.000
.160
197
.194
.040

Moos

Negative

0.090
0.080
.042
.654
.607
.802
.699
.001
511
.255
.676
.583
.526
.755
.128
.160
.000
.813
.303
.073

OOOHOOCOCCOOODOOOOOO

Moos

Control

CO=OOOOCOOTOOOOOOOQOOO0

113
122
.091
.426
. 368
.748
.804
172
.459
.242
.581
474
.386
.740
.005
.197
.813
.0C0
.374
.005

. .
D= O OO0 QOO0 OOCOOoOOC

WSRE

¥eighted

Scores

.130
.285
.359
.12
.005
.164
.328
.349
.115
G55
.C5G
.239
.047
.356
.185
.194
.303
.374
.000
.033

Seizure
Freguency

HOOOODOODOCOOOONMNOOOoOOO

.176
015
076
J162
072
027
.207
.050
.362
.285

040

.281
111

vl



Table 11
Multiple Regression Analysis to Predict the Dependent Variable Total Seizure Frequency Cccurring at Ovulation

from the Group of Independent Variables Measured at Ovulation, Ovulatory Cycles Only (N = 32)

Regression Std. Error of Standardized Unique
Variable Description Coefficient Coefficient Coefficient t-Test df Variance
fstrogen at Ovulation 0.0200 0.003 0.671 6.79 19 .328
POMS Vigor at Ovulation - 0.0181 0.025 - 0.075 - 0.73 19 .004
WSRE Weighted Scores at Qvulation - 0.0098 0.004 - 0.299 - 2.43 19 .042
Moos Behavior Change at Cvulation 0.9460 0.205 0.863 4.61 19 . .151
Moos Control at Ovulation - 0.6136 0.142 - 0.658 - 4.34 19 - .133
Moos Autonomic Reactions, Ovulation -~ 0.4871 0.193 ~ 0.292 - 2.52 19 .045
Precgesterone Levels at Ovulation - 0.0787 0.020 - 0.406 - 4,01 19 114
Dilantin Levels at Ovulation - 0.0713 0.032 - 0.235 -2.20 19 .24
Moos Water Retention at Ovulation - 0.2025 0.129 - 0.207 - 1.57 19 016
POMS Tension at Ovulation - 0.1253 0.043 - 0.434 - 2.92 19 .060
Moos Concentration at Ovulation 0.1640 0.095 0.293 1.73 19 .021
Moos Pain at Ovulation - 0.0784 0.095 - 0.154 - 0.83 19 .005
Regression Censtant 7.129
Multiple Correlation Squared = 0.865 F = 10.15 with 12 and 19 Degrees of Freedom (p under .001}
Multipie Correlation = 0.930
Standard Deviation of Residuals = 1,356

Partial Correlations with Dependent Variables Not Enterad

0°8
026

Spielberger State Anxiety, Ovulation - O.
.079

POMS Depression at Ovulation
POMS Anger at Ovulation:
POMS Fatigue at Ovulation

0
0
0 185
POMS Confusion at Ovulation -0
0
0

054
064
109

POMS Total T-Score at Ovulation
Moos Necative Affect at Ovulation

tepping stopped -- last step increased g? by less than 0.010.
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Table 12
Pearson’s Produci-Mement Correlation Coefficients Between the Dependent Variable Total Seizure Frequency Occurring at

Ovulation and the Independent Variables Measured at Qvulation

Yariable Description Dilartin  Estrogen Progesterone State POMS POMS POMS POMS POM PCMS
Levels Levels . Llevels Anxiety Tansion Depression Anger Vigor Fatigue Confusion

Dilantin Levels 1.000 - 0.182 - 0.434 0.094 0,264 0.115 - 0,056 - 0.174 - 0.039 0.081
Estrogen Levels - 0,182 1.000 - 0.034 - 0.128 - 0.094 - 0.077 0.086 - 0.147 - 0.174 - 0.1
Progesterone Levels - 0.431 - 0.034 1.000 - 0.151 - 0.275 - 0.172 0.059 0.222 - 0.061 - 0.224
Spieiberger State Anxiety 0.094 - 0.128 - 0.151 1.000 0.736 0.872 0.506 - 0.433 0.463 0.776
PSS Tension 0.264 - 0.094 - 0.275 0.736 1.000 0.733 0.406 - 0.245 0.254 0.631
POMS Depression 0.115 - 0.077 - 0.172 0.872 0.733 1.000 0.645 - 0.477 0.535 0,735
POMS Anger - 0.05% 0.086 0.059 0.506 0.406 0.645 1.000 0.093 0.450 5.271
POMS Vigor -0.174 - 0.147 0.222 - 0.439 - 0.249 - 0.477 0.093 1.000 - 0.375 - 0.543
POMS Fatique - 0.039 - 0.174 - 0.061 0.463 0.254 0.535 0.450 - 0.37% 1.000 0.277
POMS Confusion 0.081 - 0.171 - 0.244 6.776 0.631 0.735 0.271 - 0.543 0.277 1.000
POMS Tetel T-Score 0.141 - 0.047 - 0.231 0.854 0.751 0.935 0.577 - 0.632 0.648 £.785
Moos Pain - 0.145 . 0.188 - 0.055 0.098 ~ 0.083 0.235 0.536 0.176 0.339 0.019
Moos Concentration 0.010 - 0.012 - 0.220 0.805 0.686 0.752 0.438 - 0.323 0.292 0.717
Moos Behavior Change 6.032 0.096 - 0.102 0.577 0.381 0.657 0.756 - 0.025 0.585 0.4590
Moos Autonomic Reactions 0.021 0.268 - 0.192 0.211 0.373 0.226 0.011 - 0.132 - 0.106 0.325
¥oos Water Retention - 5.133 0.061 - 0.108 0.057 - 0.009 0.142 0.291 0.105 0.120 0.187
Mogs Meqgative Affect 6.016 0.033 - 0.066 0.716 0.670 0.696 0.697 0.021 0.284 0.466
Moos Control - 0.193 - 0.093 0.013 0.327 ¢.029 0.441 0.671 0.153 0.3 0.032
ISRE Weighted Scores 0.181 - 0.055 0.231 0.241 0.331 0.365 {.438 0.156 0.255 0.122
Seizure Frequency - 0.13% 0.592 - 0.229 0.c11 *~ - 0.111 - 0.031 - 0.059 - 0.388 0.098 0.124

Note. N = 32 cycles,

8ri



Table 12 (Continued)

Pearson's Product-Moment Correlation Coefficients Between the Dependent Varfable Yotal Seizure Frequency Occurring at

Variable Description

Dilantin Levels
Estrogen Levels
Progesterone Levels

Spielberger State Anxiety

PoMS
FOMS
poMs
POMS
POMS
FOMS
pOtS
Meos
ftoos
Moos
Moos
Macs
Moos
Mecos
WSRE

Tension
Depression
Anger

Vigor

Fatigue
Confusion

Total T-Score
Fain
Concentration
Behavior Change
Autonomic Reactions
Water Retention
tegative Affect
{ontroi
Weighted Scores

Seizure Freguency

Note.

N = 32 cycles.

Ovulation and the Indenendent Variables Measured at Ovulation

pOMS
Tota?
T-Scere

. 141
.047
.231
.864
.751
.935
.577
.632
.648
.785
000
. 160
717
.610
216
.105
.605
.281
.293

CSCOOCODOOO=ROCOOoOoOCOOOoOO

.108 -

Mooes
Pain

]
OO CODOO0OOHHOO0OODOOOCOO0

.145
.188
.055
.098
.083
.235
.536
.176
.339
.019
.160
.000

ne

.254
.653
.016
.703
407
.695
456
.055

Moos

Concentration

COCODOOHOTCOODOOODOOIDODOO

.010
012
.220
.805
.686
152
438

2279

ST,

.232
17
717
.254
.000
577
.455
.212
L7490
. 346
.264

0.674

Moos

kenhavior

Chan

9.

CODDCOO— OO0 LDOCOOOOO

ge
032

.96
.102
.577
.381
.657
.756
.025
585
450
.610
.653
577
.000
026
478
712
716
617
010

Moos

Autcnomic
Reaction:

0.

021

0.268

TS DODOQQQOQOOCODOOOOCOOTCO

.192
.21
.373
.226
011
132
.06
.325
216
016
.455
.026
.000
,088
.248
.089
.024
001

"Moos

Water

Retention

o

133

0.061

CODOODCIDOODOCOTOODOOOOOCO

.108
.057
.cco
. 142
291
105
.120
.187
. 105
703
212
478
.048
.000
. 300
.3380
.410
.076

Moos Moos
Necative Control
Affect
0.016 - 0.193
0.033 - 0.003
- 0.066 0.013
0.716 0.327
0.670 0.02¢9
0.6%5 0.441
0.697 0.671
0.021 0.153
0.284 0.371
0.466 0.038
0.605 0.231
0.407 0.€35
0.790 0.345
c.712 0.716
0.248 - 0.049
0.300 0.380C
1.000 0.537
0.587 1.000
0.446 0.457
- 0.105 - 0.221

WSRE
weighted

Scores

DO COO0OOOOOOTOT OO OOODO0O

.181
.055
.231
241
331
.365
.438
.155
.256

122

.299
456
.264
617
.024
.419
L4406
Ry
QG0
279

Sefzure
Frequency

—_—_ OO0 OOCOCOOLOOOOOGO

NI DD e 0D OO (DD (S e
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‘ 150
coefficients indicetes that the following independent variabies are

associated with seizure frequency at ovulation, in order of their
relative predictive power: estrogen, t (19) = 6.79, unique variance = .328;
Moocs Behavior Change, t (19) = 4.61, unique variance = .151; Moos Control,
t (19) = - 4.24, unique variance = .133; progesterone, t {19) = - 4.01,
unique variance = .114; POMS Tension, t (19) = - 2.92, unique variance =
.060; Weekly Schedule of Recent Experiences, t {19) = - 2.43, unique
variance = .042; Moos Autoncmic Reactions, t (19) = - 2.52, unique var-
iance = .045; and Dilantin, t (19) = - 2.20, unique variance = ,034.

The third multiple regression analysis predicts seizure frequency
at the high progesterorie stage of the cycle, for ovulatory cycles only,
by the 21 independent variables measured at the high progesterone stage
of the cycle. As with the previous two multiple regression analyses, a
total of 32 units of analysis were included, representing observations
during the high progesterone stage of the cycle for 32 ovulatory cycies
of a group of 14 subjects.

Results for the last step of this regression analysis appear in
Table 13 and the associated correlation matrix appears in Table 14. For

this analysis, B?

= 0.734. Inspection of the standardized regression
coefficients indicates that the following indeperdent variables are
associated with seizure frequency at the high progesterons stage of the
cycle, in order of their relative predictive power: POMS Anger, t (17) =
2.31, unique variance = .083; POMS Temsion, t (17) = - 2.24, unique
variance = ,078; Moos Concentration, t (17) = 2.61, unigue variance = .107;

Moos Autonomic Reactions, t (17) = - 2.85, unique variance = .127;

progestercne, t (17) = 2.38, unique variance = .089; and Dilantin, t (17) =

2.39, unique variance = .089.



Table 13
Muitiple Regressfon Analysis to Predict the Deperdent Variable Total Seizure Frequency Occurring at High Progesterone

frem the Group of Independent Variables Measured at High Progesterone, Ovulatory Cycles Only (X = 32)

Regression  Std. Error of Standardized Unique
Yariable Description Coefficient Coefficient Coefficient t-Test daf Variance
POMS Anger at High Pregesterone 0.5320 0.231 0.589 2.31 17 .083
POMS Tension at High Progesterone - 1.7615 ¢.787 - 1.416 -2.24 17 078
Moos Control at High Progesterone 0.8771 0.873 0.247 1.00 17 .016
Moos Water Retention at High Frogesterons 0.92391 0.459 0.308 2.05 17 .065
Moos Concentration at High Progesterone 1.7549 0.5672 1.111 2.61 17 .107
POMS Fatigue at High Progesterone 0.2642 0.288 0.279 0.92 17 .013
HMoos Negative Affect at High Progesterone 0.0998 0.443 0.094 0.23 17 . .001
Moos Autonomic Reactions at High Progesterone - 4,5279 1.589 - 1.011 - 2.85 17 127
Progesterone Levels at High Prcgesterone 0.202¢ 0.085 0.457 2.38 17 .089
Dilantin Levels at High Progesterone 0.6223 0.260 0.533 2.39 17 .089
POMS Confusion at High Progesterone 0.9259 0.641 0.757 1.44 17 .033
Poos Behavior Change at High Progesterone 2.1427 1,208 - 0.721 - 1,77 17 .049 -
POMS Depression at High Progestercne - 1.2502 0.785 - 1.013 - 1,59 17 .040
PiMS Total T-Score at High Progesterone 0.2268 0,171 0.938 1.33 17 .027
Regression Constant ' - 3.171
Multipie Correlation Squared = 0.734 F = 3.35 with 14 and 17 Degrees of Freedom (p = .011)
Muitiple Cerralation = 0.857
Standard Deviation of Residuals = 6.511

Partial Correjation with Dependent Variable for Variables Not Entered

Estrogen Levels at High Progesterone 0.247
Spielberger State Anxiety, High Progesterone 0.260
POMS Vigor at High Progesterone 0.000
Meos Pain at High Progesterone 0.0¢37
WSRE Weighted Scores at High Progesterone 0.106

Stepping stopped -- determinant at next step = 0.000000006, which is too small to aveid numerical instability in the solutien.
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_ Table 14
Pearson's Product-Moment Correlation Coefficients Between tie Dependent Variable Total Seizure Frequency Occurring at

High Progesterone and the Independent Variables Measured at High Progesterone

Variable Description Dilantin  Estrogen Progesterone State POMS POMS POMS POMS POMS PCMS
Levels Levels Levels Anxiety Tension Depression Anger Vigor Fatigue Confusion

Dilantin Levels 1.000 - 0.464 - 0.516 0.079 0.245 0.235 - 0.057 - 0.018 - 0.100 0.122
Estrogen Levels - 0.464 1.000 0.408 - 0.053 - 0.175 - 0.172 - 0.195 - 0.087 - 0.234 - 0.252
Progesiercne Levels - 0.516 0.408 1.000 - 0.229 - 0.261 - 0.120 0.174 0.224 ~ 0.160 - 0.229
Spielberger State Anxiety 0.079 - 0.053 - 0.229 1.000 0.809 0.790 N.402 - 0.365 0.539 0.741
POMS Tensicn 0.255 - 0.175 - 0.261 0.809 1.000 6.890C 0.405 - 0.327 0.565 0.871
POMS Depression 0.235 - 0.172 - 0.120 0.790 0.890 1.000 0.565 - - 0.2% 0.579 0.765
POMS Anger - 0.057 - 0.195 0.174 0.402 0.405 0.565 1.000 0.021 0.324 0.545
POMS Vigor - 0.016 - 0.087 0.224 - 0.355 - 0.327 - 0.254 0.021 1.000 - 0.247 - 0.408
POMS Fatigue - 0.100 ~ 0.234 - 0.160 0.539 0.565 0.579 0,324 - 0.247 1.000 0.457
PCMS Confusion 0.122 - 0.252 - 0.229 0.741 ¢c.871 - 0.765 0.545 - 0.408 0.457 1.000
POMS Total T-Score 0.081 - 0.208 - 0.171 0.79%6 0.876 0.883 0.642 - 0.504 0.718 0.882
Moos Pain - 0.189 0.196 0.308 0.374 0.313 0.498 0.596 - 0.117 0.468 0.250
Mous Concentration 0.078 - 0.046 0.052 0.759 0.794 0.736 0.531 - 0.281 0.392 0.769
Moos Behavior Change 0.011 0.178 0.092 0.616 0.539 0.733 0.763 - 0.060 0.500 0.531
Moos Autoncmic Reactions - 0.086 0.012 0.052 0.409 0.422 0.239 0.37 - 0.454 0.123 0.645
Moos Water Retention - 0.009 0.358 0.057 0.112 0.221 - 0.170 0.0% - 0.094 0.045 0.082
Moos Negative Affect - 0.148 - 0.039 0.087 0.792 0.706 0.745 0.649 - 0.238 0.566 0.67
Moos Cuntrol - 0.032 - 0.044 0.148 0.507 0.417 0.646 0.492 - 0.046 0.460 0.252
WSRE Weighted Scores 0.320 - 0.149 0.05%0 0.090 0.114 - 0.367 0.398 0.G51 0.089 0.107
Seizure Frequency - 0.212 0.036 0.398 - 0.036 - 0.144 0.029 0.47 0.104 0.110 - 0.043

Hote, N = 32 cycles.
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Table 14 (Continued)

Pearson’s Product-Mument Correlation Coefficients Between the Dependent Variable TYotal Seizure Frequency Cccurring at

Higi

Progesterone and the Independent Variables Measured at High Progesterone

Yariabie Cescription

ney

Oliantin Levels

Estrogen Levals
Progestergne Levels
Snielberger State Anxiety

BOMS
PQMS
POMS
s
popag
POMS
PR
Moos
Mocs
Mons
Mcos
Moos
Moos
¥oos
WSRE

Tansion
Jepression
Anger

viger

Fatigue
tonfusion

fetal T-Score
Pain
Concantration
Dehavior Change
Avteromic Reactions
Water RAotention
Negative Affect
Conirel
Weighted Scores

Seizure Frequency

Hote.

N = 32 cycles,

POMS

jotal-
T-Score

0.081

COCOOOCOOQUMOODOOOOOCOO

.208
AN
786
876
.883
.642
504
.718
862
.000
.516
.764
.700
.506
J183
.794
.518
.221
.097

Moos
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.764 0.700
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000 0.6566
.666 1.G00
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The fourth multiplie regvession analysis predicts seizure frequency

at the premenstrual stage of the cycle, for ovuiatory cycles only, bv the
21 independent variables measured at the premenstrual stage of the cycle.
A total of 32 units c¢f analysis were included, representing observations
during the premenstrual stage of the cycle for 32 ovulatory cycles of a
group of 14 subjects.

Results for the final step of this regression analysis appear in
Table 15, and the assoziated correlation matrix appears in Table 16.

For this analysis, B? = 0.668. Inspection of the standardized regression
coefficients shows that only estrogen levels, t (16) = - 2.24, unique
variance = .104, are significantly associated with seizure frequency at
the premenstrual stage of ovulatory cycles.

Table 17 is a summary table showing the significant results of all
the multiple regression analyses. Summarizing the results of the multipie
regression analyses described so far and their associated covrrelation
matrices yields the following information:

1. During the menstrual phase of ovulatory cycles, POMS Fatigue

positively predicts seizure frequency (standardized coefficient Ziﬁ?_j =
0.629), while POMS Confusion negatively predicts seizure frequency
(standardized coefficient /3 7 = - 0.394).

2. During the ovulatory phase of ovulatory cycles, estrogen levels
positively predict seizure frequency ( ﬁ3 = 0.671), while progestercne
{f =~ 0.406) and Dilantin Tevels (8 = - 0.235) negatively predict
seizure frequency. With respect to the mood scaiss measured at ovulation,
Moos Benavior Change positively predicis seizure freguency (/= 0.863),
while Moos Control (B = - 0.658), Moos Autonomic Reactions (£ = - 0.292),

POMS Tension (%3 = - 0.434), and the Weekly Schedule of Recent Experiences



Table 15
Multiple Regression Analysis to Predict the Dependent Variable Total Seizure Frequency Occurring Premenstrually

from the Group of Independent Variables Measured Premenstrua11y, Ovulatory Cycles Only (N = 32)

Regression Std. Error of Standardized : Unique
Variable Description Coefficient  Coefficient Coefficient  t-Test af Variance
POMS Fatigue at Premenses 0.1414 0.074 0.589 1.92 16 076
Moos Negative Affect at Premenses -~ 0.1167 0.112 - 0.568 - 1.04 16 022
POMS Anger at Premenses - 0.0124 0.057 - 0.070 - 0,22 16 .001
POMS Tension at Premenses - 0.0660 0.127 - 0.333 - 0.52 16 .006
Estrogen Levels at Premenses - 0.0122 0.005 - 0.434 - 2.24 16 .104
POMS Total T-Score at Premenses 0.0027 0.035 0.060 0.08 16 . .000
Yoos Behavior Change at Premenses 0.4159 0.198 0.940 2.10 16 092
Moos Autonomic Reactions at Premenses - 0.4670 0.269 - 0.394 - 1.73 16 .062
Spiclberger State Anxiety at Premenses 0.0430 ¢.070 0,386 0.70 16 .010
PGMS Confusicn at Premenses 0.0781 0.105 0.310 0.74 16 011
WSRE Weighted Scores at Premenses - 0.0073 0.006 - 0.338 - 1.2 16 036
Mcos Water Retention at Premenses 0.2215 0.141 0.404 1.58 16 052
bOMS Depression at Premenses - 0.1502 .0.126 - 0.745 - 1.20 16 .030
Progesterone Levels at Premenses - 0.0522 0.047 - 0.274 - 111 16 .026
Moos Pain at Premenses - £.1860 0.169 - 0.420 - 1.10 16 .025
Fearession Constant 1.233
Multiple Correlation Squared = 0.688 F = 2.15 with 15 and 16 Degrees of Freedom (p = .070)
Multiple Corrclation = 0.818
Stendard Deviation of Residuals = 1.401

Partial Correlations with Dependent Variable for Variables Not Entered

Dilantin tLevels at Premenses - 0.028
POMS Vigor ati Premenses - 0.000 N
Moos Corcentration at Premenses - 0.110
Moos Control at Premenses J.118

Stepping stopped -- determinant at next step = 0,000000007, which is too small to avold numerical instability
in the solution.

qqt



Table 16

Pearson’s Product-Moment Correlation Coefficients Between the Dependent Variable Total Sgizure Frequency Occurring at

Premenses and the Independent Variables Measured at Premenses

Yariable Description Dilantin  Estrogen Progesterone State peMs POMS POMS POMS POMS POMS
Levels Leveis Levels Anxiety Tension Depression Anger Viger Fatigue Confusion

Dilantin Levels 1.000 - 0,284 - 0.124 0.194 0.384 0.351 - 0.122 - 0.388 - 0.044 0.407
Estrogen Levels - G.204 1.000 0.094 - 0.137 - 0.041 - G.057 0.110 - 0.083 0.311 - 0.04%
Progesterone Levels - 0.124 0.094 1.000 - 0.320 - 0.162 - 0.283 - 0.144 0.430 £.018 - 0.262
Spielberger State Anxiety 0.194 - 0.137 - 0.320 1.000 G.849 0.867 0.531 - 0.461 0.487 0.753
POMS Tension 0.384 - 0.041 - 0.152 0.849 1.600 0.378 0.407 - 0.407 0.395 C.874
POMS Depression 0.351 - 0.057 - 0.283 0.867 0.878 1.000 0.625 - 0.317 0.474 0.228
FOMS Anger - 0.122 0.110 - 0.144 0.531 0.407 0.625 1.000 0.G0% 0.589 0.362
pOMS Vigor - 0.388 - 0.083 0.430 - 0.461 - 0.407 - 0.317 0.009 1.000 - 0.272 - 0.382
POMS Fatigue - 0.044 0.311 0.018 0.487 0.395 0.474 0.569 - 0.272 1.000 0.3381
POMS Confusion 0.407 - 0.045 ~ 0.262 0.753 0.874 0.828 0.363 - 0.382 0.381 1.000
FOMS Total T-Score 0.317 0.080 - 0.304 0.877 D.870 1.906 0.650 - 0.569 0.671 0.832
Moos Pain - 0.019 0.132 0.029 0.217 0.137 0.383 0.570 0.082 0.436 0.165
Moos Concentration 0.239 - 0.249 - 0.297 £.780 0.711 0.819 0.500 - 0.230 0.335 0.785
Hoos Behavier Change 0.174 0.184 0.043 0.542 9.621 0.728 0.538 - 0.129 0.551 0.810
Moos Autcnemic Reactions 0.461 - 0.340 - 0.17% 0.247 - 0.262 0.194 = - 0.027 - 0.286 - 0.632 0.437
Moos Vater Retention 0.190 0.065 0.226 - 0.043 - 0.087 0.111 0.199 0.075 0.204 0.031
Moos Hegative Affect - 0.030 - 0.019 - 0,085 0.770 0.646 0.831 0.716 - 0.048 0.454 0.591
Moos Centrol - 0.036 0.096 - 0.026 0.478 0.376 0.599 0.700 0.140 0.534 0.3338
WSRE Ueighted Scores 0.294 - 0.048 0.104 0.451 0.583 0.650 0.493 0.053 0.384 0.586
Seizure Freguency - 0.054 0.014 - 0.051 - 0.138 - 0.257 - 0.252 - 0.203 - 0.205 0.315 - 0.155

tote. N = 32 cycles.
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Table 15 (Continued)
Pearson's Product-Moment Correiation Coefficients Betwecn the Dependent Variable Total Seizure Frequency Occurring at

Premenses and the Independent Variables Measured at Premenses

¥ariable Description POM3 Moos Moos Moos Moos Moos = Moos Moos WSRE Setzure
Total Pain Concentratica Behavior Autonomic Water Negative Control Weighted Freguency
T-Score Change Reactions Retention Affect Scores .
Silantin Levels C.317 - 0.019 0.239 0.174 0.461 0.190 - 0.030 - 0.036 0.294 - 0.054
Estrcgen Levels 0.080 8.132 - 0.249 0.184 - 0.340 0.065 - 0.019 0.095 - 0.048 0.014
Progesterone Levels - 0.304 d.02¢ - 0.297 0.043 - 0.175 0.226 - 0.085 - 0,026 0.104 - 0.051
Spielberger State Anxiety 0.877 0.217 0.780 0.54° 0.247 - 0.043 0.770 0.478 0.451 - 0.136
PCMS Tension 0.870 0.137 0.711 0.621 0.292 - 0.087 0.646 0.275 0.583 - 0.257
POMS Depression G:300 0.383 0.819 0.728 0.194 0.111 0.831 0.599 0.650 - 0.252
POMS Anger 0.650 0.570 0.500 0.538 - 0.027 0.199 0.716 0.700 - 0.493 - 0.203
POMS Vigor - 0.569 0.082 - 0.230 - 0.129 ~ 0.286 0.075 - 0.048 0.140 C.053 - 0.205
POMS Fatigque 0.671 0.436 0.335 0.551 - 0.032 0.204 0.454 0.534 0.384 0.31%
POMS Cenfusion 0.832 0.165 0.785 0.610 0.437 0.031 0.591 0.338 0.586 - 0.155
POMS Total T-Score 1.000 0.346 0.737 0.686 0.257 0.077 0.715 0.513 0.560 - 0.07%
Moos Pain (.346 1.000 0.429 0.725 0.004 0.600 0.543 0.678 0.465 0.615
Moos Concentration 0.737 0.429 1.000 0.629 0.410 0.180 0.788 0.642 0.555 - 0.236
Moos Behavier Change 0.686 0.725 0.623 1.600 0.102 0.304 0.750 0.641 0.667 - 0.034
tioos Autonomic Reactions 0.257 0.004 0.410 0.102 1,000 0.110 - 0.057 - 0.089 0.155 - 0.092
Moos Water Retention 0.077 0.600 0.180 0.304 0.110 1.000 0.128 0.349 0.381 0.154
Moos Hegative Affect 0.715 0.543 0.788 0.750 - 0.057 0.128 1.000 0.742 0.587 - 0.275
Macs Control 0.513 0.678 0.642 0.641 - 0.089 0.349 0.742 1.000 0.521 - 0.089
WSRE Weighted Scores 0.560 0.465 0.555 0.667 0.156 0.381 0.587 0.521 1.000 - 0.251
Seizure Frequency - 0.075 0.015 - 0.236 - 0.044 - 0.092 0.154 - 0.275 - 0.089 - 0.251 1.000

Note. N = 32 cycles.
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Table 17

Summary of the Significant Results of A1l the Multiple Regression Analyses and Their Assocliated Correlation Matrices

HMultiple Regression Analysis

o
.

E-3
.

Sefzyres at any Cycle Stage
Predicted by Independent
Variables Measured at the
Same Cycle Stage

Sefzures at Menstruation
Predicted by Independent
Variables Measured at
Menstruation, Ovulatory
and Anovuiatery Cycles Only

Seizuras at Ovulation
Predicted by Independent
Yariables Heasured at
Cvulation, Ovulatery and
Arpyulatory Cycles Only

Seizures at High Proges-
tercre Fredicted by Indepen-
dent Veriables Measured at
High Progesterone, OQvulatory
and Angvulatory Cycles Only

Saizures at Premenses
Predicted by Independent
Veriables Measured at
Premenses, Ovulatory and
Arovulatory Cycles Oaly

Pearson r Hultiple Standardized Coefficients DF  Regression Correlations Between
Pegressfon Constant  Dilantin, Estrogen,
R and Progesterone
POMS Anger 0,292 0.32¢ POMS Arger, 0.448, t = 4,24 160 1.602 DPH X Prog, - 0.252
POMS Fatique 0,380 PGMS Fatique, 0.295, ¢t = 3.31 160 tst X Prog, 0.299
POMS Depression, - 0.328, t = - 2,22 160
POMS Vigor, ~ 0,199, t = - 2,49 180
PO¥S Fatique ©.559 0.629 POMS Fatigue, 0.522, t = 4.75 37 11.29% DPI{ X Prog, 0.418
POMS Confusion, - 0.352, t = - 2,92 37
Moos Pain, 0.473, t = 2.95 k¥
POMS Vigor - 0,382 0.752 POMS Vigor, - 0,690, t = - 3,34 31 16.935 OPH X Prog, - 0.41i,
POMS Fatigue 0.365 POMS Anger, 0.658, ¢t = 2.91 31
WSRE - 0.354 Progestervne, - 0.371, t = - 3.42 3
Moss Centrol, - 0,551, © = - 2.86 31
WSRE, - 0.282, t = - 2.71 31
Pitantin, - 6.290, t = - 2.49 1
Moos Concentration, €.459, t = 2,11 3
Moos Behavior Change, 0,592, t = 2,52 31
Hoos Water Retention, - 0,247, t = - 2,07 31
POMS Anger 0,532 0.632 PONS Anger, 0.6%9, t = 4.49 38 - 12,196 Est X DPH, - 0.388
Moos Pain 0,371 POMS Tension, - 0.852, t = - 4,52 38 DPR X Prog, ~ 0.458
Moos Behavior Change 0,394 Moos Corcentration, 0.615, ¢ = 3,02 38 Est X Prog, 0.405
Moos Control G.324 Moos Control, 0.363, t = 2.33 3¢
POMS Fatique, 0.353, t = 2.69 38
Moos Negative Affect, - 0.523, t = - 2,24 38
POMS Fatique 0,488 0.77% PCMS Fatique, 0.710, t = 6.39 35 0.583
. Moos Behavior Change, 0.672, t = 3,78 35
Estrogen, - 6.330, t = - 3.23 35
Progesterone, - 0.240, t = - 2,31 35
Moos Autoncmic, -~ 0,294, t = - 2.42 35
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Table 17 {Continued)

Summary of the Significant Results of A1l the Multiple Regression Analyses and Their Assoclated Correlation Matrices

Multiple Regression Analysis

. Setzures at Menstruation

Predicted by Independent
Variables Measured at

Menstrouation, Anovulatory

Cyiies Only

Seizures at Menstruation
Predicted by Independent
Veriabies Measured at
Penstruation, Ovulatory
Cycles Only

Seizures at Ovulation
Predicted by Indeperdent
Yariables Measured at
Gvulation, Anovulatory
Cvcies Only

Seizures at Ovulation
Predicted by Independent
Yariabes Measured at
Ovuiation, Ovulatory
Cycles Only

. Sefzures at High Proges-

terone Predicted by Inde-

nendent Yariables Measured

at High Progesterone,
Anowulatory Cycles Only

Pearson r

POMS Fatique 0.778 -

Estrogen 0.592
POMS Vigor - 0.388

POMS Anger 0,678
PGS Fatigue 0.890

Multiple
quression
R

0.588

0.865

Standardized Coefficients OF
POMS Fatigue, 0.629, t = 3.38 21
POMS Confusion, - 0.3%4, t = - 2,15 21
Estrogen, 0.671, t = 6,79 19
Moos Behavior Change, 0.863, t « 4.61 19
Moos Control, - 0.4858, t = - 3,34 19
Progesterone, - 0.406, t = - 4,01 19
pPCMS Tension, - 0,434, t = - 2,92 19
WSRE, - C.299, t = - 2,33 19
Moos Autoncmic Feactions - 0.292, t = - 2,52

Dilantin, - 0.235, t = - 2.20 19

Regression Correlatione Between
Constant  Dilantin, Estrogen,
and Progesterona
OPH X Proges., 0.774
- 5.23
7.129 DPH X Proges., - 0.434

649l



Table 17 {Centinued)

Summary of the Significant Results of All the Multiple Regression Analyses and Their Associated Correlation Matrices

ultiple Regression Analysis

1.

12,

13.

Setzures 2zt Hich Proges-
tercne Predicted by Inde-
pendeat Variables Measured
at High Progesterone,
Qvulatory Cycles Only

Seizures at Premenses
Predicted by Independent
Variables Measured at
Premenses, Anovulatory
Cycles Only

Seizures at Premenses
fredicted by [ndependent
variables Measured at
Premenses, Ovulatory
yeles Unly

. Sefrures at Menstruaticn

Predicted by [ndependent
Variabies Measured at
the Previous Premenses,
fvulatery & Anovulatory
Cycles

Pearson r Multinle. Standardized Coefficients
Rggression
R
Progesternne, 0.398 0.734 POMS Anger, 0.589, t = 2,31
P(MS Anger, 0,471 POMS Tension, - 1.416, t = - 2.24
Moos Pain, 0.393 Moos Concentration, 1,111, t = 2,
Moos Control, 0,370 Moos Autonomic React., - 1.011, t
Progesterone, 0.457, t = 2.38
Dilantin, 0.533, t = 2.39
0.668 Estrogen, - 0.434, t = - 2,24

POMS
POMS
POMS
eOMS
Voos
Moos
Hoos
Moos
Hoos

Depression, 0.632
Anger, 0,542 ‘
fatique, 0.569

Total Score, 0.555
Pain, 0.835
Concentration, 0.648
Behavior Change, 0.826
Autonomic React., 0.640
legative Affect, 0.681

DF

16

Regression Correlations Between

Dilantin, Estrogen,
and Progesterone

DPH X Estrogen, - 0.464
DPH X Proges., - 0.518
Estrogen X Proges., 0.4CC

091



‘ Table 17 {Continued)
Surmary of the Significant Results of All the Mu!Nple Regression Analyses and Thelr Associated Corvelatfon Matrices

Multiple Regression Analysis Pearson r Multiple Standardiicd Coefficients DF  Regression Correlations Between
ngression Constant  Dilantin, Estrogen,
R and Progesterone
15. Seizures at High Proges- Yoos Pain, 0,336 0.516 State Anxiety, - 1.137, t = - 4.16 37 28.372
terone Predicted by Inde- Moos Behavior Change, 0.717, t = 2.74 37
pendent Variables Measured Moos Concentration, 0.700, t = 2.68 37
at the Previous Ovulation, Moos Water Retention, - 0.335, t = - 2,19 37
Dvulatory and Anovulatory foos Autoromic React., - 0.333, t = - 2,04 37
Cycles
16. Seizures at Premenses POMS Fatigue, 0.399 0.764 POMS Fatigue, 0.612, ¢ = 3.52 32 -~ 2.565
Predicted by Independent Progesterone, - 0.310, t = - 2,75 32
Variables Measured at the Estrogen, 0.385, t = 3.%4 32
Previcus High Progesterone, Moos Pain, - 0,521, v = - 2.98 2
Ovulatory ana Anovulatory Moos Behavior Change, 0,561, t = 2,51 32
Cycles Moos Negative Affect, - 0.600, t = - 2,25 32

191
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(ﬁ? = - 0.299) negatively predict seizure frequency. POMS Vigor is
negatively correlated with seizure frequency (r = - 0.388).

3. During the high progesterone phase of ovulatory cycles, proges-
terone levels positively predict seizure frequency (ﬁ5 = 0.457). The
mood measures POMS Anger (/3 = 0.58%) and Moos Concentration (A = 1.111)

positively predict seizure frequency, while POMS Tension (/3 = - 1.416)

and Moos Autonomic Reactions (/3 = - 1.011) negatively predict seizure
frequency. Moos Pain (r = 0.399) and Moos Control (r = 0.370) are
positively correlated with seizure frequency.

4. During the premenstrual phase of ovulatory cycles, estrogen
negatively predicts seizure frequency (3 = - 0.434).

5. Dilantin levels and progesterone levels are positively cor-
related during anovulatory cycles at menstruation (r = 0.774). However,
Dilantin levels and progesterone levels are negatively correlated at the
ovulatory (r = - 0.434) and high progesterone (r = - 0.516) phases of
ovulatory cycles.

These results suggest several possible relationships between seizure
frequency and the independent variables during ovulatory cycles. If we
assume that estrogen and progesterone levels measured at a given phase of
the cycle act upon seizure frequency at that same stage of the cycle, no
statistically significant relationship between hormone levels and seizure
frequency is apparent at menstruation, even though seizures occur more
frequently at menstruation than at any other stage of the cycle. Never-
theless, inspection of the absolute levels of progesterone at each stage
of the cycle (Figure 1) shows clearly that seizure frequency is highest
when progesterone levels are lowest. At ovulation, however, if the ratio

of estrogen to progesterone is high, seizure frequency is high (that is,
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as estrogen increases and progestérone decreases at ovulaticn, seizure
frequency increases).

Surprisingily, at the high progesterone phase of the cycle, high
levels of progesterone are positively correlated with increased seizure
frequency. This relationship tends to disconfirm the hypothesis that
progesterone protects against seizures when just the relationship
between progesterone and seizures is considered. However, at ovulation
we previously noted that when the ratio of estrogen to progesterone is
high, seizure frequency is high. Estrogen remains high at the high
progesterone stage of the cycle, while progestercone is at its peak
(Figure 1). Estrogen by itself has long been considered to be a convulsant
(Logothetis et al., 1959; Stitt & Kinnard, 1968; Thiry, Heusgem, &
Legentil, 1954; Werboff & Corcoran, 1861). The mechanism of action here
may be that the high levels of estrcgen block some of the presumed pro-
tective effect of progesterone. This is an especially likely hypothesis
since estrogen and progesterone are positively correlated at the high
progesterone stage of the cycle, which means that the more progesterone
present, the more estrogen present also.

Another important relationship that exists at the high progester-
one phase of the cycle is the highly signiTicant negative correlation
between Dilantin and progesterone. Given the fact that the group of
epileptic women in this study were compliant on their anticonvulsant
medication, a possible interpretation is that the high levels of proges-
tercne are binding Dilantin at the high progesterone phase of the cycle,
removing tha anticonvulsant effect of Dilantin, and causing women to
seize.

At the premenstrual phase of the cycle, decreasing levels of



estrogen are associated with increasing seizure frequency. 164
In terms of the relationship between the various mood scales and
seizure frequency, again assuming that moods measured at a given phase
of the cycle act upon seizure frequency at the same stage of the cycle,
no one mood scaie is consistently associated with higher seizure frequency
across all menstrual cycle stages. Increasing levels of POMS Fatigue are
associated with increasing seizure frequency at menstruation; increasing
Tevels of Moos Behavior Change are associated with increasing seizure
frequency at ovulation; and increasing levels of POMS Anger, Moos Pain,
Moos Concentration, and Moos Control are associated with increasing
seizure frequency at the high progesterone stage of the cycle. Lower
levels of POMS Tension and Moos Autonomic Reactions are associated with
increased seizure frequency both at ovulation and at the high progesterone
stage of the cycle.
If one would want to speculate about cause-and-effect relationships,
a possible interpretation is that fatigue influences seizures at menstru-
ation; low estrogen levels influence seizures premenstrually; and an
interaction of hormone balance and a variety of dysphoric mood states
influence seizures at ovulation and at the high progesterone stage of
the cycle. Inspection of absolute levels of progesterone versus seizure
frequency suggests that high seizure frequency at menstruation is
associated with low levels of progesterone. At the high progesterone
stage of the cycle, high levels of progesterone combined with high levels
of estrogen result in a higher seizure frequency. Another relationship
at the high progesterone stage of the cycle may be a possible binding
effect between Dilantin and progesterone, in which the anticonvulsant

properties of Dilantin are weakened resulting in more seizures; and in
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those subjects who experienced more anger, pain, and concentration

difficulties, an association between increased negative mood and increased
seizures,

Table 17 also shcws significant correlations between seizure
frequency and the 21 indenendent variables for anovulatory cycles. The
only strong relationships are that POMS Fatigue at menstruation is
positively correlated with seizure frequency at menstruation, r = 0.778;
Ditlantin and progastercne are positively correlated at menstruation,

r = 0.774; POMS Fatigue at high progesterone is positively correlated
with seizure frequency at high progesterone, r = 0.890; and POMS Anger
at high progesterone is positively correlated with seizure frequency at
high progesterone, r = 0.678.

Predicting Seizures at a Given Menstrual Cycle Stage by the Independent

Variables Associated With the Prior Stage

The previous group of multiple regression analyses examined the
relationship between seizure frequency at a given stage of the menstrual
cycle and the collection of variables measured at the same stage of the
cycle. What if a seizure flurry is caused by or related to hormonal
and mood changes that occur a few days prior to the seizure flurry?

To help answer this question, three more analyses were performed. The
first analysis was a product-moment correlation coefficient between
seizure frequency at menstruation and the group of 21 independent var-
iables measured at the premenstrual phase of the previous cycle, defined
as no more than four days before menstiyuation occurs. A multiple regres-
sion analysis could not be done oh this data becausa there were only 17
units of analysis. The unit of analysis was defined as the menstrual

phase of the cycie for a given subject for whom data was also available
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on the immediately preceding premenstrual phase. The correlaticn matrix

for this data appeers in Tabie 18, and the significant correlations are
summarized in Table 17. Seizures at the menstrual phase of the cycle are
strongly positively correiated with several variables measured during
the premenstrual phase of the immediately preceding cycle. The correla-
tions with seizures at menstruation are premenstrual POMS Depression,
r = 0.632; POMS Anger, r = 0.542; POMS Fatigue, r = 0.569; POMS Total
T-Score, r = 0.555; Moos Pain; r = 0.835; Moos Concentration, r = 0.648;
Moos Behavior Change, r = 0.826; Moos Autonomic Reactions, r = 0.640;
and Moos Negative Affect, r = 0.681. If we make the assumption that a
flurry of seizures is related to events occurring shortly before the
flurry, then the majority of negative mood states measured by the POMS
and Moos scales predict a flurry of seizures at menstruation. In other
words, the more negative mood states a subject experiences before
menstruation begins, the greater the number of seizures she is likely to
experience during menstruation.

The second analysis was a multiple regression analysis which
attempted to predict seizure frequency at the high progesterone stage
of the cycie by the 21 independent variables measured at the ovulation
stage of the same cycle. The measurements taken at ovulation occurred
on the average a week before measurements taken at high progesterone.
A total of 47 units of analysis were inciuded, representing both ovula-
tory and ancvulatory cycles. Results for the last step of this regres-
sior analysis appear in Table 19. For this analysis, B? = 0.516.
Inspection of the standardized regression coefficients indicates that
the following independent variables measured at ovulation are associated

with seizure frequency at the high progesterone stage of the cycie, in



Table 13
Pearson’s Product-Moment Correlation Coefficients Between the Cependent Variable Total Seizure Frequency Occurring at

Menstruation and the Independent Variables Measurad at the Previous Premenses

Variable Description Dilantin  Estrogen  Pregesterone State POMS POMS POMS POMS PCMS POMS
, Levels Levels Levels Anxiety Tension Depression Anger Vigor ratigue Confusion

Dilantin Levels 1.000 - 0.121 - 0.249 - 6.071 0.129 0.019 - 0.295 - 0.441 - 0.266 0.020
Estrogen Levels - 0.121 1.000 0.046 - 0.192 - 0.057 - 0.176 - 0.063 - 0.125 0.061 0.181
Pregesterone Levels - (0,249 0.040 1.0C0 - 0.182 - 0.203 ~ 0.307 - 0.139 0.532 - 0.032 - 0,195
Spielberger State Anxiety 0.071 - 0.192 - 0,122 1.000 0.914 0.826 0.515 --0.202 0.59¢C G.765
PCMS Tension 0.129 - 0.057 - 0.203 0.914 1.000 0.847 0.503 - 0.292 0.587 D.e47
FOMS Depression 0.019 - 0,176 - 0.307 0.826 0.847 1.000 0.811 - 0.154 0.783 0.822
BOMS Anger - 0.295 - 0.063 - 0.139 0.515 0.503 0.811 1.000 0.266 0.745 0.531
POMS Vigor - 0.441 - 0.125 0.532 - 0.202 - 0.292 - 0.154 0.266 1.000 - - 0.183 - 0.487
POIS Fatigue - 0.266 0.061 - 0.032 0.5%0 0.587 0.783 0./45 0.188 1.000 0.835
ECMS Contusion 0.030 0.131 - 0.195 £.765 0.847 0.822 0.531 - 0.487 0.835 1.000
POMS Total T-5core 0.032 0.004 - 0.320 0.805 0.852 0.933 0.695 - 0.413 0.866 G.954
Moos Pain - 0.177 - 0.195 - 0.099 0.498 0.518 0.827 0.850 0.129 0.758 0.580
Moos Concentration - 0.0238 - 0.216 - 0.193 0.791 0.816 0.922 0.672 - 0.216 0,301 0.849
Moas Behavior Change 0.154 - 0.027 0.017 0.305 0.327 0.643 0.661 - 0.042 ¢.200 0.542
Yoos Autoricmic Reactions 0.196 - 0.273 - 0.246 0.523 0.671 0.706 0.518 - 0.216 0.483 ¢.59¢
Yo0s Hater Retention - 0.335 - 0.157 0.271 - 0.016 - 0.003 0.219 6.529 0.565 0.157 - 0.033
Moos Hagative Affect - 0.238 - 0.234 - 0.078 0.725 0.671 0.902 0.833 0.146 0.779 0.657
HMoos Control - 0.147 - 0.113 0.005 0.728 0.659 0.786 0.757 0.296 0.579 0.544
WSRE Weighted Scores - 0.389 - 0.04% - 0.250 0.116 0.004 0.272 0.621 G.755 0.262 - 0.065
Seizure frequency 0.019 - 0.301 - 0.317 0.236 0.309 0.632 0.542 - 0.136 0.569 C.421

Note. N = 17 cycles.
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Table 18 (Continued)

Pearson’s Product-Moment Correlation Coefficients Between the Dependent Variable Tetal Sefzure Frequency Occurring at

Menstruation and the Independent Variables Measured at the Previcus Premenses

Yariable Description POMS Moos Moos Moos Moos oos Mosos Moos WSRE Sefzure
Total Pain Concentration Behavior Autonomic Water Negative Control Weighted Frequency
T-Score Change Reactions Retenticn Affect Scores
Dilantin Levels 0.032 - 0.177 - 0.038 - 0.154 0.196 - 0.335 - 0.238 - 0.147 - 0.389 0.019
Estrogen Levels 0.004 - 0.195 - 0.216 - 0,027 - 0.273 - 0.157 - 0.234 - 0.113 - 0.046 - 0.301
Progesterone levels - 0.320 - 0.099 - 0,193 0,017 - 0.246 0.271 - 0.078 0.005 0.250 - 0.317
Spielherger State Anxiety 0.805 0.498 0.791 0.305 0.523 - 0,016 0.725 . 0.728 0.116 0.236
FOMS Teusion 0.862 0.518 0.816 0.327 0.671 - 0.003 0.671 0.659 0.004 0.309
POMS Depression 0.933 0.827 0.922 0.648 0.706 0.219 0.902 0.786 0.272 0.632
POMS Anger 0.695 0.850 0.672 - 0.661 0.518 0.529 0.823 0.757 6.621 0.542
POMS Vigor - 0.413 0.129 - 0.216 - 0.042 - 0.216 0.565 0.146 0.296 0.755 - 0.136
POMS Fatigque 0.866 0.758 0.801 0.800 0.433 0.157 0.779 0.579 0.262 0.569
PCMS Cenfusicn 0.954 0.580 0.849 0.542 0.599 - 0.033 0.657 0.544 - 0.065 0.421
POHS Total T-Score 1.009 0.713 0.901 0.632 0.680 0.053 0.772 0.62¢ 0.054 0.555
Mnos Pain 6.713 1.000 0.812 0.833 0.743 0.553 0.915 0.714 0.494 0.835
Moos Concentration 0.901 0.812 1.000 0.636 0.748 0.191 0.886 0.725 0.139 0.648
Moos Behavior Change 0.632 0.833 0.636 1.000 0.451 0.293 0.758 0.481] 0.376 0.326
Moos Autonomic Reactions 0.680 0.743 0.748 0.451 1.600 C.425 0.622 0.499 0.054 0.€40
Moos ‘ater Retention 0.053 0.553 0.191 0.293 0.425 1.000 0.422 0.459 0.584 0.305
Moos tegative Affect 0.772 0.915 0.886 0.758 0.622 0.422 1.000 0.879 0.545 0.681
Hoos Control 0.629 0.714 0.725 0.481 6.499 0.459 0.879 1.000 0.680 0.315
WSRE Weighted Scores 0.054 0.494 0.139 0.376 0.054 0.684 0.545 0.680 1.000 0.165
Seizure Frequency 0.555 0.835 0.648 0.826 0.640 0.305 0.681 0.315 0.165 1.00C

Note. N = 17 cycles.
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Table 19
Multiple Regression Analysis to Predict the Dependent Variable Total Seizure Frequency Occurring at High Progesterone

from the Group of Independent Variables Measured at the Previous Ovulation (N = 47)

Regression Std. Error of Standardized Unique
Variable Description Coefficient Coefficient Coefficient t-Test df Variance
Yeos Pain at Ovuiation 3.5111 0.337 0.336 1.52 37 030
Spieiberger State Anxiety at QOvulation -~ 0.8130 0.195 -~ 1,137 -4, 37 227
Moos Behavior Change at Ovulation 2.4733 0.903 0.717 2.74 37 .098
WSRE Weighted Scores at Ovulation - 0.0310 0.017 - 0.283 - 1.87 37 .046
Moos Concentration at Cvulation 1.0585 0.394 0.700 2.68 37 . 094
Moos vater Retentien at Ovulation - 1.1132 0.507 - 0.345 -2.19 37 .082
Wooe Autonomic Reactions at Ovulation - 1.3966 C.6384 ~ 0.333 - 2.04 37 .055
POMS Vigor at Ovulation - 0.1358 0.112 - 0.173 - 1.21 37 019
Dilantin at Cvulation - 0.0973 0.124 - 0.097 - 0.78 37 .008
Regression Constant 28.372
Multiple Correlation Squared = 0.516 ~F = 4.38 with 9 and 37 Degrees of Freedom (p = .001)
Multiple Correlation = 0.718
Standard Deviation of Residuals = 7.050

Partial Correlations with Dependent Variable for Variables Not Entered

Estrogen at Ovulation - 0.068
Progestercne at Ovulation - 0.017
POMS Tension at Ovulation 0.114
POMS Depression at Ovulation - 0.057
POMS Anger at Ovulation 0.032
POMS Fatigue at Ovulation 0.045
POMS Confusion at Ovulation - 0.085
POMS Total T-Score at Ovulation 0.056
Moos Negative Affect at Ovulation 0.034
Moos Control at Gvulation - 0.062

Stepping stopved -- Tast step {ncreased ﬁ? by less than 0.010.
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order of their relative predictive power: Spielberger State Anxiety,

t (37) = - 4.16, unique variance = .030; Moos Behavior Change, t (37) =
2.74, unique variance = .098; Mocs Concentration, t (37) = 2.68, unique
variance = .094; Moos Water Retention, t (37) = - 2.19, unique variance =
.063; and Moos Autonomic Reactions, t (37) = - 2.04, unique variance =
.055. Only Moos Behavior Change and Concentraticn difficulties at
ovulation are positivély correlated with seizures at the high progester-
one stage of the cycle.

The third of this group of analyses was a final multiple regression
analysis which attempted to predict premenstrual seizure frequency from
the 21 independent variables measured at the high progesterone phase of
the same cycie. The measurements taken at the high progesterone phase
of the cycle occurved an average of five days before measurements taken
premenstrually. A total of 47 units of analysis were included. Results
for the last step of this regression analysis appear in Table 20. For
this analysis, 3? = 0.764, The following independent variables measured
at the high progesterone stage of the cycle are associated with premen-
strual seizure frequency, in order of their relative predictive power:
POMS Fatigue, t (32) = 3.52, unique variance = .092; progesterone,

t (32) = - 2.75, unique variance = .056; estrogen, t (32) = 3.44, unique
variance = .087; Moos Pain, t (32) = - 2.98, unique variance = .065;

Moos Behavior Change, t (32) = 2.51, unique variance = .047; and Moos
Negative Affect, t (32) = - 2.25, unique variance = .037. In this instance,
Tower levels of progesterone and higher levels of estrogen at the high
progesterone stage of the cycle are related to increased premenstrual
seizures,

IT the assumption is valid that seizure flurries are caused by

prior events, so that a time lag exists between a precipitating event and



Table 20
Multiple Regresston Analysis to Predict the Dependent Variable Total Sefzure Frequency Occurring at Premenses

from the Group of Independent Variables Measured at the Previous High Progesterone (N = 47)

Regression Std. Error of  Standardized Unique
Variable Description Coefficient - Coefficient loefficient t-Test daf Variance
POMS Fatigue at High Progesterone 0.1924 0.055 0.512 3.52 32 .092
POMS Tension at High Progesterone - 0.1462 0.127 ~ 0.357 - 1.15 32 .010
Progesterone at High Progestercne - 0.0492 0.018 - 0.310 - 2.75% 3 .056
POMS Total T-Score at High Progesterone 0.0408 0.024 0.5C0 1.21 32 011
Estrogen at High Progesteronre 0.0100 0.003 0,339 3.44 32 .087
State Anxjety at High Progesterone - 0.0876 0.051 - 0.326 - 1.62 32 .019
Moos Pain at High Progesterone - 0.3340 0.1i2 - 0.521 - 2.98 32 .065
loos Water Retention at High Progesterone 0.1585 c.121 0.149 1.21 32 N
Mocs Cencentration at High Progesterone 0.1862 0.120 0.341 1.55 32 .018
Moos Behavior Change at High Progesterone 0.4524 0.180 0.561 2.51 3z .047
Hoos Negative Affect at High Progesterone - £.2107 0.094 - 0.600 - 2.25 32 .037
Moos Autonomic Reactions at High Progesterone 0.5037 (.255 0.304 1.97 32 .029
POMS Confusion at High Progesterona - 0.1815 0.C97 - 0.429 - 1.87 @ 32 .026
POMS Anger at High Progesterone 0.0508 0.054 0.166 0.93 32 .006
Regression Constant - 2,565
Muitiple Correlation Squared = 0.764 F = 7.38 with 14 and 32 Degrees of Freedom (p under .C01)
Muitiple Correlation = 0.874 -
Standard Deviation of Residuals = 1.869

Partiai Correlations with Dependent Variables for Variables Not Entered

Dilantin at High Progesterore €.049
POMS Depression at High Progestarone - 0.074
POMS Vigor at High Progesterone - 0.074
Mocs Control at High Progesterone - 0.007
WSRE Weighted Scores at High Progesterone - 0.135

Stepping stopped ~-- iast step increased g? by less than 0.,010.
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the seizures, then a variety of previously existing dysphoric mood states

would seem to be related to seizures that occur at menstruation and at
the high progesterone phase of the cycie. Notably, estrogen and proges-
terone levels were not found to be related to seizures at menstruation
and at high progesterone in this last set of analyses. However, lower
levels of progesterone and higher levels of estrogen, as well as in-
creased fatigue and behavior change at the high progesterone stage of
the cycle are related to premenstrual seizures.

Conclusions and Discussion

This study obtained detailed information about the circumstances
surrounding epileptic seizures by studying frequency of seizure occurrence
in relation to stage of the menstrual cycle; frequency of seizure
occukrence in relation to changss in estrogen and progesterone levels
during the different stages of the menstrual cycle; and changes in
emotional states and stressful 1ife experiences with respect to stage
of the menstrual cycle.

The main findings were:

1. Seizure fregquency peaks at menstruation for epileptic women.
Seizures occur at menstruation more frequently than they do at any
other stage of the menstrual cycle.

2. Seizures increase following a pericd of stressful life events

independently of stage of the menstrual cycle, as measured by the Life

Events Diary; but no significant differences in any of the standardized
mood measures were found from one stage of the menstrual cycle to the
next.

3. Measurement of hcrmonal levels at different stages of the men-

strual cycle allowed us to distinguish a groun of cvulatory cycles from
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an unexpectedly large number of anovulatory cycles. At all stages of the
menstrual cycle, seizure frequency was much greater for anovulatory
cycles than for ovulatory cycles.

4. Seizures were most common when progesterone levels were Towest.

5. We found that an increase in seizure frequency occurred in
association with a fall in progesterone levels.

One of the most striking findings of this study was that thirty
percent of all the menstrual cycles of the epileptic sample were
anovulatory or showed inadequate Tuteal production, and sixty percent of
the subjects had at least one anovulatory cycle. In addition, seizure
frequency during anovulatory cycles was twice as high as during ovulatory
cycles. Furthermore, during anovulatory cycles the subjects experienced
more overall 1ife stress than during ovulatory cycles. 1 propose the
following mechanisms to explain these findings:

1. Psychological or physical stress results in increased activity
of the adrenal glands. While the adrenal gland does not secrete
appreciable amounts of estrogen into the circulation under non-stressful
circumstances, its normal function does contribute to the total circulating
levels of estrogen. This is accomplished by the extragonadal peripheral
conversion of C-19 androgenic precursors, such as androstenedione, to
estrogens. In this manner, psychological or physical stress may increase
the adrenal contribution of estrogenic precursor, and subsequent conver-
sion to estrogen may sustain the blood level of estrogen at a time when
a decline is necessary for successful recycling of the menstrual system
including a high production of progesterone. Anovulatory cycles will

result.
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2. This study suggests that progestercne protects against

seizures. Anovulatory cycies are by definition deficient in progesterone.
when anovulatory cycles are caused by stress, the extragonadal estrogen
produced by the adrenals blocks the normal drop in estrogen levels
necessary for the production of preogesterone and the normal recycling of
the menstrual system. Greater reported stress would therefore result

in a larger number of anovulatory cycles for the epileptic women in this
study, and a larger number of seizures during these anovulatory cycles
when progesterone is virtually absent. Also, since high estrogen levels
are asscciated with an increased frequency of seizures among epileptic
women, one could expect a higher incidence of seizures in anovulatory
cycles than in ovulatory cycles where the protective effect of proges-
terone is present.

3. Therefore, if stress produces anovulatory cycles which are
characterized by high levels of estrogen and Tow levels of progesterone,
and if high leveis cf estrogen and low levels of progesterone produce
seizures (because the normal protective effect of progestercne during
the Tuteal phase of ovulatory cycles is removed), then high levels of
stress should be associated with a high frequency of seizures.

4. The basic mechanism therefore is: increased stress leads to
increased adrenal production of extragonadal estrogen; increased adrenal
production of extragonadal estrogen leads to anovulatory cycles; and
anovulatory cycles are deficient in progestercne and have an excess of
estrogen, which leads to increased seizure frequency. Anovulatory cycles
should therefore be associated with increased seizure frequency, and by
this mechanism increaced seizure frequency should be highly correlated

with emotional distress.
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In this study, no changes in mood across the four defined stages of

the menstrual cycle were found when the scores of the subjects were
averaged. If individual patterns of mood changes were examined with a
large enough sample size in a future study, however, two main groups
might hypothetically be identified: women who have the highest number of
menstrual seizures may also have a significant mood change between
menstruation and the other stages of the cycle; while women who have the
fewest seizures may not have any mood changes at all between menstruation
and the other stages of the cycle. In the present study, all subjects
nad more seizures at menstruation than at any other stage of the cycle.
Future studies might reveal two distinct groups: women who seize primar-
ily at menstruation and women who seize irregularly. Questions for such
future studies might be: Are there differences in the incidence of
complaints of physical discomfort and psychological stress between women
who seize at menstruation as opposed to those who seize irregularly? Do
women who complain of the most physical discomfort and psychological
stress during menstruation also tend to report more seizures?

Analysis of mood changes and changes in stressful 1ife events
before seizures as opposed to changes after seizures for each subject
would be very usetul in the clinical management of individual cases.
Such an analysis would help women become aware of what situations in
their particular case predispose to or precipitate seizures.

An important result of this study was that according to the analysis
of the Life Events Diary scores, epileptic women do have changes in mood
that are not related in & systematic way to the stage of the menstrual
cycle, but which do predict seizures. Specifica}iy, changes in mood

as measured by stressful life events and a woman's reaction fo them,
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which are independent of changes in the stage of the menstrual cycle,

do predict seizures. Also, analysis of the Life Events Diary scores

shows that epileptic women have more negative stressful life events

prior to a seizure flurry. The Life Events Diary has the capability of
measuring extremely positive 1ife events as well as extremely negative
1ife events, and the relationship that was shown was between negative

life events and seizure flurries. An important future project would be

to do a qualitative analysis of the Life Events Diary and to look fer
those specific events that the epileptic women indicated were highly
pleasant or highly unpleasant, and particularly those events that preceded
seizures. This information could be used to construct a new questionnaire
having a standardized item content. Using such a questionnaire, a

woman could indicate on a day by day basis which types of 1life events
happened to her, rate those life events, and simu]taneods]y keep an
independent reccrd ¢f her seizures.

A limitation of the present study is the smell sample size. A
better future study might follow larger aroups of patients and make
comparisons between patients with different types of szizures. Since
this study was a prospective study of affective and seizure fluctuations
during the menstrual cycle, the sample size was smail of necessity and
consequently the sampie is more likely to be biased. ‘This type of
investigation requires highly motivated and cooperative wcmen. The
subjects in this study were motivated tc participate because they
experienced a significant number of seizures despite optimal therapeutic
doses of their regular anticonvulsant medication. Many epileptics are
completely controlled on their anticonvulsant medication, so this

sample cannot be considered te be representative of 217 epileptic women.
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The validity of self-report as a tool to reflect the symptoms

accompanying the menstrual cycle can be questioned. In this study, my
objectives needed to be revealed to the subjects tc some extent in order
to elicit their cooperation throughout the course of a lengthy study.
The subjects were told that I was investigating whether seizures occurred
at a particular time during their menstrual cycle, with the exact time
that more seizures were expected to occur being left unspecified. The
subjects were also told that depending on the fype of seizure pattern
they had during their menstrual cycles, additional medication would be
offered that might help control their seizures better. The pattern that
was expected was not specified in detail until the study was over and
some women were offered the medication (oral Provera).

Fluctuations in steroid hormones must be assessed during the
menstrual cycle in order to correlate any changes in behavicer patterns
with the variations in levels of ovarian and pituitary hormones. This
was done in this study, and led to the identification of a significant
number of ancvulatory cycles in which seizure frequency was double that
of ovulatory cycles.

Future studies in this area may be more useful in elucidating the
hormonal and 1ife stress eticlogy of epileptic seizures if they meet
the following criteria: experimental studies designedvfor subjects to
keep an accurate record of seizures as they occur each day; adequate
definition and measurement of subjactive changes; determiration of
each woman's pattern over several cycles; correlaticn of affective
changes with day by day plasma levels cf endogenous hormones; and
double-blind investications of subsequent hypotheses,

i

A final disclaimer needs to be made abcut the results of the
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multiple regression analyses. Since the multiple regression approach

mathematically maximizes the amount of variability in the dependent
variable which is accounted for by taking advantage of both sample
specific and population variation, considerable shrinkage, i.e.,
decrease in variance accounted for, would be expected on cross validation.
Furthermore, the strength of any particular predictor can vary consider-
ably so that the relative importance of predictors may vary quite a bit.
The design of this study is essentially a correlational design
because seizure frequency and progesterone level were not manipulated by
the experimenter as true independent variables. Therefore, results of

these analyses cannot be interpreted in cause-and-effect terms.
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APPEND Y.

Menstrua! Distress Questionnaire

Form A.
Name Marital Status
Age Hember of Children
Tcday's Date Occupation

Write the approximate dates of your most recent menstrual period (flow) in the
space marked "A'" below. Then write the dates of the menstrual period which
prececded the most recent cne in the space marked ''D'".

most recent filow

from other times during week before most from
to . most recent cycle recent flow to
b C b A

On the next two paces is a list of svmptoms which women sometimes experience.
Piease describe your experience of each of these symptoms during the thiree
different time periods listed below:

Col. 1 during your most recent menstrual flow (the dates delineatec
by area A on the diagram abovej,

€ol. 2 during the one week before your most recent menstrual flow
{(area B on the diagranm),

fol. 3 during the remainder ol your most recent menstrual cycle
{area C).

Note: The answers you put in columns 1, 2, and 3 should be accurate for
your experience specifically during your most recent menstrual cycle.
Please do not simply report your general exparience. Also, please report
any experience of these symptoms whether or not they seem to you to be
Telated to your menstrual cycle.
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For each answer chcose the descriptive category listed which be.t describes your
experience of that symptom during that time. Write the number of that
description in the space provided. Even if ncne of the descriptions are
exactly correct, chuvnse the one that btest describes your experience. Do
ot leave any blank spaces.

Descriptive Categories

! = no experience of symptom 4 - present, moderate
2 -~ barely rcticeable § - present, strong
3 - present, mild 6 - acute or partially disabling ‘

1. 2. 3.
most week remainder
recent before of czvycle
flow {A} {8) {(c)

T. Melght gain....iuieiiieinincnnnsansrannnnans — e
Z. InsomMni@..ccceueccvcocnarsnancorancnanconnas — —
3. Crylng.ciciieiereanincnetacannsasnnnansnnoan — e
L. Lowered schooi or work performance.......... — I
5. Muscle stiffness.ceiecnininenniicinninnenne — .
6. Forgetfu\ness...........;........;.......... —_— — e
7. ConfusiOn...ceeeeeencecsnosenvescaceancasnsas . N o
€. 7Take naps or stay in bed...c.veenniinnenans e e
9. Headache.....oiieiiinncnriesnncaconconccnans — —_—
10. Skin disorders....eciceeeincnnecncnnvacaneas — .
1. loneliness...cccevecnnoninacenuarcosnoannnae — e
12. Feelings of suffocation.....cceiiianncannnee — .
13. Affectionate.....cvicevveeinncescacnesannnanes — —
Wi, Orderliness...ceieciciececacosnancosacananas — ——
15. Stay home from work or school.....ceevunvene — e
16. Cramps {uterine or pelvic).u.ceeeiiannnnene —— R
17. Dizziness or faintness....................... e R e
18, EXCITEMENL.enreeenenessonsasananesaonnanans — — e
19, Chest palinsS.esiecnceenseniennnannaasnnnaonnn —— —
20. Avold social activities....covvvenicennaonse —. e
21, AnXIeTY..oeiinneerevnaacciacacocnnsnnsnrnane — —
22. BarkaChe.eieeesesssnraoancncocsasconnnasaoen I I
23, CONd SWEATS.euaueuomnancunancseceasosannnsnes —n ——



1. 2.
most week
recent before

flow (A) (B)
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3.
remalinder

of cycle

(c)

24,
25.
26,
27.
28.
29,
30.
31,
32.
33.
34,
35.
36.
37.
38.
39.
40,
41,
52,
k3,
4k,
45,
k6.
47.

Lowered Judgnent...ciesssesncecscnnsacenance

FOliQUE. . vcereceenoenarssacanssasassnsnnsans

Nausea orF vOmItiNg. ceeiescveacusacesassonsoa

ReSLIESSNESS i it cuiecencacnencsacnsseconse

Hot flashes.i ittt eieiacnencnonensesanena

Bifficulty In concentration..cceuseericeacense

Painful or tender breasts....ciereevenceeannn

Feelings of well-being..cverierernesnacennnes

Buzzing or ringing in ears......cceeecnanene

ARRRRRRRE

Distractable. e eeerereseccoansansscaanonnose

Swelling (e:g. abdomen, breasts or ankles)..

Accidents {e.g. cut finger, break dish).....

brritabil ity eesniieearecnnrnonsecnnncnnns

Gencral aches and PaiNS..ceieceeccesccanosnes

MOOd SWIMGS.iievessecvscconssnscossnsancsans

Heart oounding.cceeeeeeanesscevesosanssacnne

Devression (feeling sad or blue)...cvvenn...

Decreased afficiency. i ieeennrencenancenns

Lowaired motor coordination.e.eeieeeeecnscccens

Numbness or tingling in hands or feet.......

Change in eating habits...cieiniienineneenas

Tension...... eecsecassecscsasecssnsovannses

Blind spots or fuzzy viSiOon..iveceieecesonns

ARRERRRRREY

Bursts of energy or activity...ceeeiveeannnn

tn what ways, If any, was your most recent menstrual cycle unusual?



_ 209
MENSTRUAL DISTRESS QUESTIONNAIKE
Form T

Name

Today's Date

On the next two pages is a list of symptoms which women scmetimes experience.
for each symptom choose the dascriptive category listed below which best describes
your experience-of that symptom today. C(ircle the number of the category which
best describes your experience of the symptom today. Even if none of the cate-
gories Is exactly correct, choose the one that best describes your experience.
Plcase be sure tc circle one number for each symptom. Please alsc remember to
put your name and the date in the blank spaces at the top of this page.

DPescriptive Categories

1. No reaction at all - -4, Present, moderate

2. Barely noticeable 5. Present, strong

3. Present, mild 6. Acute or partiaily disabling
l. Welght gain..... N | 2 3 4 5 6
2. tnsomnia..... ceecenessesseacsssecsaaes ) S 2 3 L 5 6
3. Crying...... A | 2 3 4 5 6
4, Lowered school or work performance.... 1 2 3 4 s 6
5. Muscle stiffness....... A | 2 3 4 5 6
6. Forgetfuiness..cseaveccosssnscnnacaaas | 2 3 L 5 3
7. CONFUSION.cureaneanraneeneeaneenneenes | 2 3 § 5 ¢
8. Yake naps or stay ln bed.e.eievvunnenn. 1 2 3 k 5 é
9. Headache..... cetesiseetncsaeiacieanses ] 2 3 & 5 é
10. Skin disorders..... sessssenesecsscanes | 2 3 4 5 €
11, Loneliness...ceceeennan S z 3 i 5 6
12. Feelings of suffocation...eeeaeae. coes 2 3 4 [ 6
13. Affectionate..cceeeeanss P 2 3 ] 5 &
T4, Orderliness..cccorenecnsccccacosscanaes | 27 3 4 S 6
15. Stay home from work or school......... i 2 3 h 5 &
16. Cramps (uterine or pelvic)...... cenene i 2 3 4 5 3
17. Dizziness or faintness......... cenenes 1 2 3 L 5 6
18, ExCltementeeneuceccascsacsasanananania 1 2 3 b £ €

w
~
"
™~

19, Chest paRins..cceenasn erteecastcrenenna 1 2




3.

41.
L2,
L3,
LI
k5.

47.

[
No

Avold social acvivities....... vesvases |}

B Y3 S L N G |

. Backache....... Ceerevnen wesearsensaess §

SWEALS cnevcan cisccene P |

-

Lowared Judgmente.oeeenea, ceeeesosuses |

Rausea of vomiting..ievseseeveoncennes |
a5t iesSSNesSeannnencannns eesesrsenesas |
Hot flashes.ieseecensccesaveansscesasne §
Lifficulty Inm concentration..cceesesese |
Painful or tender breasts....cceeseeas |
Feelings of well-being...... I |

Buzzing or ringing in ears..... casesse 1

. Distractable..iierveenas DR |

Swalling {c.g. abdomen, breasts, ankle)l
bccidents {e.g. cut finger, break dish)!l
triitability..... PP |
General aches and palns....eaenn eeanes 1

HOGD SWiNgS..eevvsovassns sessacscasasss |

. Heary pounding..... seecscesssrsananass |

bepression (fecliné sad or blus)...... !
Cecreascd efficientyYeeesecersesscecenns |
Ltowered motor coordination.ciecenecans 1
Numbness or tingling In hands or Te=t. |
Change in eating hablts........ saeases |

ToNSiONeu.ecaonroecescssasncncscnnsenaes |

. Blind spots or fuzzy vision....e..e... 1

bursts of energy or activity...... eeas |

Barely
reactlion noticcab!eni'd Hoderate

2
2
2

NN NN

N NN

N

NN

N
~N M N N

o

[ .

™

& w w 1\

w

wwwuwwwwwwmuuwwwwwwww
k#“'b&'-ﬁ'&'t‘b&'&'b&'&‘&'&-&'-ﬁ'b

E—d

S B e 2 o2 P 2

Strong
5
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Acute
6

6
6
6
6
)
6
6
6
6
6
6
6
6
6
6
6
4
6
6
&
6
6
6
)
6
6
6
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NAME IATE 5 - N w oo e om o
(‘4; ) ® o o« X O
Below is a list of words that describe {selings poop!s have. Please 3 o onzemynE?
read each one carefuliy. Then fiil in ONE spacc unacr tha answer to ::: SN T w2
the right which best describes HOW YOU HAVE BEEN FEELING DUR- z o= ey -
ING THE PAST WEEK INCLUDING TOUAY. e . @ oy . omonoe
: [ @ w s or P
- E’ oG -t o LIS
The numbers refer Tk 2y I,.E8¢
. v g < ZF P
to these phrases. SEGwd SEEfwi
» = 0 B - - oo £
0=Not 2t all 22$33 2:83%
1=A little 91234 9 1 2 3 4
2= Moderately 21. Hopeless . «i § Ui © |45 Desperate bl
3={Quite a bit et 2 4 01 2 3 4
4=Extremely 22, Relaxed S i 146, Sluggish . R
= i 91 2 2 s ] o 1 2 3 4
;w g 5 2 |23 Unwortny. w0y ¥ 147, Rebellious Yoy
SEEwd BEEN 01234
53 5 = 124, Spiteful §ou ol 148, Helpless . o
T gz8gx [ % N e |48 Helples L
Q1 2 34 9y 2 3 4 o1 2 3 &
1. Friendly poh i by 125 Sympathetic oE ooy |49, weary N
91238 grzas 01 234
2. Tense P51 [26 Uneasy P46 10 |50 Bewildered Sod T
¢z 34 942 2 4 ' 91 2 2 ¢
p |3 Angry § 4 8 L oi {27, Restless Clop oy i 151 Alert T
TR 0otz 34 01224
4. Wornout . ! i 0 1 ]28. Unabletoconcentrate : + | 1 ¢ [52. Deceived . R
01 2 3 4 012 3 0t 2 3 4
5. Unhappy . v o6 o4 o¢ i 129 Fatigued . ¢ § o, # o 153, Furious N
e 1234 RN REEE:
A | 6. Clear-headed SoH 04 1300 Helpful . o3 Bl i |s4. Efficient £y
0 i 2 3 4 01 2 2 4 o 1 2 3 &
7. Lively . . .y iy i |31 Annoyed . i #y 2 155 Trusting Sdos o4
21224 °© 12 34 1234
8. Confused. oy 1 a4 132, Discouraged Sabnon ol 188, Fullofpep B
. o1 2 3 4 o1 2 3 4 o+ 2 3 4
v | 8. Sorry tor things done _ ., . 1383 Resentful. S o4 }157. Bad-temgered . Dl ou
| 212234 2123 21 234
10. Shaky . . - 4 p et 134, Nervous S |58, worthless S
3 1 2 3 4 gy Z 34 9§ 2 3 4
11, Listless 4 oy @ ou o 195 Lonely g d gt 159 Forgetful . By s o
91234 LA B 912 34
F D12, Peeved Topo G 136, Miserable Lion e B 160, Carefree . dou oy
0 X 3 4 0‘2‘34 ot 2 3 4
13. Considerate . cou a4 ou < 1387, Muddled . L4 b ou o4 161, Terrified . TR
g2 01224 @12
14, Sad. . . . @& P Y 138 Cheedut . B R 12 Guilty SR
1 2 33 ] 01 2 3 4 T 1 2 3 4
¢ {15 Active - 1 |39, Bitter L4y L ¢ 163 Vigorous . L.
ot 234 212 314 o1 2 3 4
16. Onedge cob e 0140, Exhausted N 64. Uncertain about things
[ R B W I P B IR S
17. Grouchy . . . 41, Anxious T 65. Busheg P
4 12 3 4 01 2 3 4
18. Blue .. o 42, Ready to fight | '
S. £ . prE A 43. Good : v MAKE SURE YOU HAVE
1S. Energetic. . - . . Good natured e U U ANSWERED EVERY ITEM.
¢ 1 23 4 512 3 &
20. Panicky 44, Ciloomy i o
@B\ PON 021 POMS COPYRIGHT ¢ 1971 EDUCATIONAL AND INDUSTRIAL TESTING SERVICE, SAN DIEGO, CA. 92107
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PeNS PEOFILL SHEET

FEMALEL (GF)
Name: Date:
FACTOR
T r
Score Ten Dep Ang Vig Fat Con Score

8ot - 28-2 -eer so*
79 48 79
78 47 27 78
77 46 26 77
76 45 76
75 ) 44 25 75
74 42-3 74
73 41 24 73
72 40 23 28 72
71 38 71
70- €0 38 22 27 70
639 58-9 37 21 2 69
88 56-7 36 28 €8
&7 36 55 2345 20 27 25 7
66 35 6534 33 19 26 24 66
€< 34 52 32 25 65
64 33 80-1 31 13 23 84
63 32 48-9 30 24 22 63
62 31 47 29 17 23 62
61 30 45-6 27-8 i6 22 21 61
60 B 26 21 20- (18}
50 29 42-3 25 15 20 52
58 28 40-1 24 14 19 58
57 27 339 23 19 13 57
56 26 37-8 22 13 18 £6
55 25 36 21 17 17 55
54 24 348 19-0 12 16 18 54
53 23 323 18 i1 53
52 22 31 i7 15 15 52
51 29-C 16 10 14 14 81
g0 - 21 28 15 9 13 50
49 20 26-7 14 12 13 49
43 19 245 13 8 11 12 48
47 18 23 112 47
46 17 21-2 10 7 10 11 46
45 16 20 g 6 ] 10 45
44 15 18-9 8 8 44
43 17 7 5 7 g 43
¥ 14 15-6 [ 4 6 8 42
41 13 154 A 41
40 12 fererene 12 . 3 4 3: 5 7 40
33 1 10-1 2 4 6 39
38 10 g ] 2 3 38
37 9 EE - 0 1 2 5 37
36 8 5.€ 4 35
35 7 & 0 1 35
34 2.3 0 3 34
33 € ] 2 33
32 5 0 1 32
2 4 3t
Aeenamoms pouen L S o Qeemn 30

7 Score . e T Szore

faw Score — —— Raw Score

Yen Degs Arg }' Vig Fat Con

. COPYRICHT & 1501 by EDUCATICHAL & INDUSTRIAL TESTING SERVICE, SAN DIEGD. CALIFQRNIA 32107
FCM 040 REFRCDUCTION OF THIS FORM AY ANY MEANS STRICTLY PROHIBITED



SCHEDULE COF RECENT EXPERIENCE (SRE

Part A (items 1 through 12)

Instructions
For each life event Item Jlisted belcw please do the following:
Think back on the event and decide if it happened to you and when it happened.

If the event did happen, place a check mark in the appropriate time period to
the right. The columns are as follows:

Eﬁ]ﬁfijéL 0 to 6 months apo 6 months tc 1 year ago 1 to 2 vears ago 2 to 3 vyears sro

If the event in question did not happen to you in any of the time periods, check
under "Does not apply."

fAsT 0-6 6 mo- 1-2 2-3  Does
WEEei. O 1yr yrs yrs not
ago ago ago ago applv

—

1. A lot more or a lot less trouble with the

boss. .
—

2. A major change in sleeping habits (sleeping
a lot more or a lot less, or change in part
.of day when asleep).

B e,

3. A major change in eating habits (a lot more
or a lot less food intake, or very different
meal lhiours or surrcundings).

4, A revision of personal habits (dress, manners,
associatlons, etc.).

5. A major change in your usual type and/or
emount of recreation.

8. A major change in your social activities
(e.g., clubs, dancing, movies, visiting,
etc.).

7. A major change in church activities (e.g., a
lot more or a lot less than usual). :

8. A major change in number of family-get-
togethers (e.g., & lot more or a lot less
than usual).

9. A wajor chaonge in financial state (e.g., a
lot worse off or a lot better off than
uswall.

10, In-law troubles. -




B 0-6 65 me-  1-2 2-3

214

Does
pevit- mo 1yr yrs yrs not
J— ago 220 ago apo anply
1], A major change in the number of arguments with
spousc (e.g., either a lot more or a lot less
than usuval regarding child-rearing, personai
habits, etc.). -
12. Sexual difficulties.
Part B (Items 13 through 42)
This part is similar to Part A, except that you are now asked to indicate the
number of times that an event happened in each of the appropriate time periods.
st 0-6 6 mo- 1-2 2-3 Dces
WEEL mo 1 yr yrs ¥Trs not
PO ago ago ago ago apply
13, Major persornal injury or illress.
14, Death of a close family member (other than
spousz). ——
15. Death of spouse.
16. Death of a close frierd.
17. Gairing a new family member (e.g., threcugh
birth. adoption, oldster moving in, etcC,)a.__
18. Major change in the health or behavior of a
family member. —
19, Change in residence.
20, Detention in jail cor other institution.
21, Minor violations of the law (e.g., traffic
tickets, jaywalking, disturbing the peace,
etc.).
22, Major business readjustment (e.g., merger,
reorganization, bankruptey, ecrc.). —
23. Marriage. -
24. Divorce. -
25. Msrital separation from spouse.
26. Outstanding personal achievement. e,




28.
29.

30.

31.
32.

33.

34.

35.

35.
37.
38.
3y.
40,
41,

42,

(rt 0-6 6 mo-  1-2
wee ™

ivr vIs
. _ago 0 ago

Son or daughter leaving home (c.g., marxiage,
attending college, etc.). .

Retirement from work. e

Major change in working hours or conditions.
—

Majior change in responsibilities at work
(e.g., promotion, demotion, lateral transfer).

. . £ .
Being fired from work. -

Major change in living conditions (e.g.,
building a new home, remodeling, deteriora-
tion of home or neighborhood). —_

Wife beginning or ceasing work outside
the honmc.

Takirg on a mortgage greater than $10,000
(e.g., purchasing. 2 home, business, etc.).

Teking on a mortgage or loan less than
$10,000 (e.g., purchasing a car, TV, freezer,

etc.). —
Foreclosure on a mortgage or loan. I

Vacatiow. U

Changing to a new school. . .

Changing to a different line of work.

beginning or ceasing formal schooling.

Fregnancy.

—————
Maritai reconciliation witn matc. R
e ————

-

Bepartneat of Fevehiatry and Behaviorsl Sciences
tniversicv of Washincton Schoel of Medicine
Seattle, Washington 931%5
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SCHEDULE OF RECENT EXPERIENCES [SRE)
Name Date
INSTRUCTIONS

For each 1ife event item listed below please do the following:

216

e

Think back on the event and decide if it happened to you within the past week,

including today.

If, during the course of the last week, any of the {tems applies to vou, place
If one of the items

should apply more than once during the week, indicate the number of times

a check mark in the appropriate space to the right.

the event occurred to you within the pasi week.

If the event in question did not happen to you during the past week, check

under "Does not apply.”

A 1ot more or a 1nt less trouble with the boss.

A major change in sleeping habits (sleeping
2 lot more or a lot less, or change in part of
day when asleep).

A major change in zating hzbits {a lot more
or a lot less food intake, or very different
meal hours or surroupdings).

A revision of personal habits (dress, manners,
associations, etc.).

A major change in your usual type and/or
amount of recreation.

A major change in your social activities
{e.q., clubs, dancing, movies, visiting,
etc.).

A mejor change in church activities {e.g., a
Yot more or a lot less than usual).

A major change in number of family-get-
togethers {e.q.. a iot nore or a iot less
than usuai).

A major change in financial state (e.q., a
lot worse off or a lot better off thanm usual).

Number of times

within past week

Dees
not

agel v




25,

N
—
~I

Does
Nunber of times not
Page Two within past week anplv
10. Is-law troubles. —
11. A major change in the number of arguments with
spouse {e.g., either a lot more or a lot less
tnan usual regarding child-rearing, personal
habits, etc.).
12, Sexual difficulties.
13. HMajor perscnal injury or illiness.
14. Death of close family member (other than
spouse). ‘
15. Death of spouse.
16. Death of a clcse friend.
17. Gaining a new family member {(e.q., through
birth, adeption, oldster moving in, etc.?.
i8. Major change in the health or behavior of a
family member.
19. Change in residence. :
20, Detention in jail or other institution.
21, Minor violations of the law (e.q., traffic
tickets, jaywalking, disturbing the peace,
etc.).
22, Major business readjustment (e.g., merger,
reorganization, bankruptcy, etc.).
23. Marriage.
24. Divorce.
Mar{tal separation from spouse.
26. OQutstanding personal achievement.
27. Son or daughter leaving home (e.g., marriage,
attending colliege, etc.).
28. Retirement from work.
29. Major change in working hours or conditions.
30. Major change in responsibilities at work

{e.qg., promotion, demotion, lateral transfer).




Page Three
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Does
Nur 'r of times not
witnuin past week apply

31. Being fired from work.

32. Major change in living conditions {(e.q.,
building a new home, remodeling, deteriora-
tion of home or neighborhnscd).

33. Hife beginning or ccasing work cutside

tha home.

34, Taking on a morijage greater then $1C,000

{e.g., purchasing a hcme, business, etc.).

35. Taking on a mortgage or loan less than
$10,000 (e.g., purchasing a car, TV, freeczer,

etc.).

36, Foreclosure on a mortgage or loan.

37. Vacation.

38. fChanging to a rew school.

33%. Changing to a different line of work.

40, Beginning or ceasing formal scheoling,

41. Marital reconciliation with mate.

42, Pregnancy.

Copyright (31976 by Thomas H. Holmes, M.D.
Depariment of Psychiatry and Behavioral Sziences
University of Washington School of lMedicine
Seattle, Washington 98185

o



VALUES OF QUESTICHS ON SCHEDULE OF RECENT EXFERIENCE (SRE)

21
22
23

&

25

26
27
28
29
30

31
32
33
34
35

36
37
38
39
40

41
42

SRE Question

Trouble with boss & . . . v « ¢ ¢ o « & &
Change in gleepinpg habits . . . . « . .+ &
Change in eating habdts . . . . . « . . .
Revision of personal habits . . + &+ + . .
Change 1n recreation . . . « ¢« « « & « &

ctivities . « + « .« . .
Change in church zctivities . . . . o . .
Change 1n nuuber of family get-togethers
Change In financial state ... . . « . + .

rouble with in-laws . . . . . « . . « &

Change 1in soclal ¢

r?

Change in number of arguments with spouse
Sex difficulties . . . . . « . . + . . .
Personal injury or illness . . . « .« . .
Death cf close femily member . . « . . .
Death of spouse . . ¢« ¢ v 4 ¢ o o o o

Death of close friend . . . . . + « + .+ &
Gain of new family member . . . « + « . .
Change in health of famlly member . . . .
Change in residence . . . « ¢« & « + o &

Jail term . .+ . . 0 0 4 0 e 4 s e e s e .

Minor violations of the law . . . . . . .
Business readjuctment . . . . . ¢ . o . .
Marriage . . 40 0 4 e s e e e e e e e o e
DIvorce « ¢ o v ¢ v v ¢ 4 e 4 v e e s s e
Marital separation . . . . . . v s . . .

Qutstanding personal achievement . . . .
Son or daughter leaving home . . . . . .
Retirement . . « . « ¢ ¢ o o « ¢ o =« & &
Change in work hours or conditions . . .
Charnge in responsibilities at work . . .

Fired at work « &+ ¢ & & 4 o o & o s s o =
Change in living copditions . . . « « .«
Wife begin or step work & & v & o ¢ 4 o &
Hortgage over $10,000 . . . . . .
Mortgage or loan less than $10,000 ., . .

Foreclosure of mortgage or loan . . . . .
Vacation . . o 4 ¢« ¢« ¢ ¢« o o ¢ o o o o &
Change in schools . . . + + ¢ &+ ¢« ¢« o + &
Change to different line of werk . . . .
Begin or end school . . . . . . & « o ¢ &

Marital reconciliatdon .+ .« ¢« ¢ ¢ ¢ o ¢ o
Pregnancy . .+ + ¢ o o o o o o o v s o o »

Mean Value

23
16
15
24
. 19

18
19
15
38
29

35
. 39
. 53
. 63
.100

37
30
44
. 20

63

11
39
50
73
65

28
29
. 45
20
29
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LIFE EVENTS DIARY

The purpose of this diary is ito write down events that happen to
you during the day that cause you either a significant amount of upset
or that give you a significant amount of pleasure. The events which
we would like you to write down are experiences which involve either
danger, pain, significant changes in health, status or way of life; the
promise of tnese; or important fulfillments or disapnointments.

Please record on the following pages, on & dav by day basis, those
events in your life that, for better or for worse, interrupted or
changed your usual activities.

For example, include events affecting your occupaticn, your
physical health, your living arrangemenis, your relations with other
family members, your friends, or your personal values or bheliefs.
Include your seizures in each daily list.

Please record these 1ife events, including your seizures, in the
order in which they cccurred during the day, and please note them in
the right hand column according to the following scale:

Extremely Pleasurable -- terrificl
Moderately Pleasurable -- good

= Mildly Pleasurable -- nice

Mildly Upsetting -- not too bad
Moderately Upsetting -- bad
Extremely Upsetting -~ just awful!

VO PN -
[T L O TR | N T I 1

Here is a sample of the type of Tife events listing that a woman
might record:

March 1, 1978

1. Children missed school bus; had to drive them to school. 3

2. Husband called from work; won't be home until late tonight, 5
dinner engagement canceiled.

3. Best friend cailed to say she learned she is pregnant. 2

4. Children came home for Tunch arguing with each other. 4

5. Mother-in-law called to say she wants to ccme for an )
extended visit.

6. Had a seizure. &

7. Called best friend, she came over for rest of afternoon. 3




NAME

DIRECTIONS: A numiber of statemaents which prople have

SELF-EVALUATION QUESTIONNAIRE

Developed by C. D. Spiclberger, R. L. Gorsuch and R. Lushene
SYAI FORM X-1

DATE

used to describe themselves are given beiow, Head each state-
ment and then blacken in the approprniate circle to the right of
the statement to indicate how you feel right now, that is, at
this moment. There are no right or wrong answers. Do not
spend too much timie on any one statement but give the answer
which seems to describ:e your present {eelings best,

1.

10.
11
12.
13.
14,
15,
16.
17.
18,
19,
20.

. Ifeel secure ..............
, Jam tense ... .
. Tamregretful .

. I{ecl at case

. Ifeel amxious .........

Ifeelcalm oo

. Ifeel upset ...

. T am presently worrying over possible misfortunes

. I feel rested ...

I fecl comfortable ...

I feel self-confident .o

I feel nervous ...............

I am jittery ...ccoooeeeeee.

1 feel *high strung”

Y am relased e

I fcel content oo

Tamworned oo,

I feel over-excited and “rattled” vieiens

1 fect joyful ... et reeeeetesneanenees sanas

1 {eel pleasant s
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SELF-EVALUATION QUESTIONNAIRE
BTL1 FORRS X-2

NAME . DATE

DIRECTIONS: A number of statements which people have
used to describe themselves are given below. Read each state-
ment and then blacken in the appropriate circle to the right of
the statement to indicate how vou generally feel. There are no
right or wrong answers. Do not spend too much time on any
one statement but give the answer which seems to describe
how you generally feel.

21. 1 {eel pleasant

22, Ttire QUICKLY oot e re et —

23. el Iike Crying .o enne s see e memenen

24. I wish I could be as happy as others seem to be ..o

25. T am losing out on things because I can’t make up iy mind soon enougli ...

26. 1 feel rested .....

27. 1 am *calm, cool, and collected”

28. I feel that difficulties are piling up so that I cannot overcome them ...

29. 1 worry too much over something that really doesn’t maiter ...

30. I am happy .......

31. T am inclined to take things hard e etmeaaee et e e eees e natan e nsmaran

32. I lack self-confidence ..

33. I fcel secure

34. I try to avoid facing a crisis or difficulty .o s

85. Ifecl blue ............

36. I am content ... e ereeaceeea i et teatenneteetemeieaseetseras meanennn

37. Some unimportant thought runs through my mind and bothers me ...

38. I take disappointments so keenly that I can’t put them out of my mind ...

39. I am & steady person

40, 1 get in a state of tension or turnoti! as I think over my recent concerns and

interests ...

Copyright © 1568 by Chuiles D. Spiclberarer. Reproduction of this test or any portion

thereof by any process withent wrilien permission of the Publisher is prohibited.
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EpLricpsy Background ana History

Patient's Name :

SECTION A. THIS IS AN EPILEPSY QUESTIONNAIRE. 1IT IS DESIGNED TO HELP US UNDER-

STAND AS FULLY AS POSSIBLE THE SEIZURES THAT YOU ARE HAVING. PLEASE RELAX AND
TAKE YOUR TIME.

2. Date of Birth: _ (Mo} ___ (Day) __ __ (¥r)
3. Age: __ __ years
4, Sex: Male Female
5. Race:
- 1. White . 4, American Indian
2. Black -—___ 5. Spanish American
3. Asian 6. Other (specify)

——————-

6. Marital Status:

1. Single 4.. Divorced

2. Married ) 5. Widowed

3. Separated 6. Living as married
7. Veteran: 1. Yes 2. No

8. Education (check patient's highest level):

1, Cempleted postgraduate training
Attended postgracduatz traiping
Completed colliege or equivalent
Attended c¢college or equivalent
Completed high school or eguivalent
Attended high school (39-12)
Completed grammar school

Attended grammar schoel (1-8)

No schooling

s s,

I.

11

WO~ tan

SECTION B. THERE ARE MANY DIFFERENT KINDS OF SEIZURES; THEREFORE, SOME OR MANY OF
THE FOLLOWING QUESTIONS WILL }NOT APPEAR TO RELATE TO YOUR CASE. DO NOT LET THIS
CONFUSE YOU, SIMPLY ANSWER ALL QUESTIONS AS ACCURATELY AS YOU CAN.

11. How old were you when you had your first spell or seizure? years

12. Do you have staring spells where you lose contact with people around yocu for
just a few seconds?

J. Yes (Go to Question 13)
2, No (Go to Section C, page 4)

13. How long are your staring spells?

1. Less than 1 second
_ 2. 1 to 10 seconds
3. 11 to 120 seconds
4. 2 to 10 minures

5. Greater than 10 minutes

—rv——

—————

14. Are there any movements observed during your staring spells?

. No

-
»
-t
O
w
»

o



STUDY #118 - FORM 1 /Continued) Patient Study No. /

ittt | e o e qtis———

1S. During your staring spelis, have your friends or family described you to:

1. Smack your lips or purse your lips? . . . . ____ !. Yey e __2.No
2, Lick your lips? . . . . . . . . .+« o e 1. Yes 2. No
3, Flutter your eyelids? . . . . . . . . . . . 1. Yes 2. No
4, Move your hands and play with chjects? - 1. Yes 2. N>
§. Talk during your staring spells? . . . . . 1. Yes ___ 2, No
6. Walk during your staring spells? . . . . . 1. Yes T 2. No

16. Have you fcund yourseif waking up from a spell in a strenge place or in an
area distant from the area you had been in when your spell started?

1. Yes . 2. No

17. Have you ever attacked and hurt other human beings during yocur staring spells?
1. Yes 2. No

18. Do your staring spells suddenly end in a matter of a split second?
1. Yes 2. No

19. Do you remain confused after your staring spells?
1. Yes 2. N0

20. Describe your feeiings immediately preceding your staring spelis.

_ 1. Happy
2. Sad
3, No change -

4, Fearful
_ 5. Other (specify)

W
bt

. Do you remember events immediately preceding your staring spells?

1. Yes _ _ 2. No

22. Do you remember events during your staring spells?
1. Yes 2. No )
23. Do you remember cvents during the period of confusion that follows your -
staring spells?
1. Yes _ 2. No

24, How many staring spells have ycu had in your lifetime?
Y. Less than 10
2,11 to 102
3. Greater than 100

225



STUDY #118 - FORM 1 {Continued)

When did your first staring spell occur?
1. days ago
2. ____ wecks ago
3. ____ months ago
4. ___. Yyears ago
26. Vhen was your most recent staring spell?
1. days ago
2. weeks ago
3. months ago
4. years ago
27. Are your spells becoming more frequent?
: 1. Yes, they are more frequent
2. No, they are remaining the same
3. No, they are becoming less frequent
4. It is difficult to tell
28. How many spells have you had this week?
J. None
__ 2. Once or twice this week
3. About every other day
4, Once a day
S. Several times a day
29. How many spells have you had this past month?
1. None
2, Less than once a week
3. Once a week
4. Several times a week
. S. Once a day or more
30. How many spells have you had this past year?
1. None
_2.1t03
_ 3. 4 to 12
4, 13 to 24
5. Greater than 74
SECTION C.

YOU BAY HAVE HAD.

31.

Patient Study No.

226

e | tam—  a—— Cov——

THE FOLLOWING QUESTICNS WILL ASK ABGUT OTHER TYPES OF SEIZURES THAT

Do you have falling spells where you lore consciousness, shake your arms or

legs, or wet ycur pants?

1. Yes (Go to Question 32)
2, No (Go to Scction D, page 6)

- —
D g



STUDY #118 - FORM 1 (Continued) Fatient Study No.

32,

33.

IF YOU CHECKED ITEMS 2 OR 3 OF

Do you lose consciousness with your attacks?

_ 1. Yes, immediately at the start of an attack
2. Yes, during the attack

P

3. No

P e

-

How often have you lost consciousness?

1. Not applicable

2. With one attack only

3. With less than half of my attacks
4. With more than half of my attacks
S. With every attack

How long do you remain unconscious?

1. Not applicable

2. A few secends

3. A few minutes

1S to 45 minutes
Greater than one hour

s

4
5.

CAECKED ITEM 1 OF QUESTION 32, GO TO SECTION E, PAGE 3.

35.

36.

37.

38.

39,

3
™
hat

/

s ey i et o s

QUESTION 32, CONTINUE TO QUESTION 35. IF YOU

Do the first events of an attack consist of unusual movements of a part of

the body?

1. Yes {Go to Question 36)
2. No {Go to Section D, page 6)

——— ——

How long do the movements last?

Y. Less than one minute
2.1 to 5 minutes

_ 3. 6 to 10 minutes
4. Creater than 10 minutes

a———

Where does this movement start? (Check all that apply)

1. Foot or leg

2. Arm or hand

3. Side of face
4. Other (specify)

On which side does this movement start?

1. Right side
2. Left side
3. Right and left sides

Does this movement sprezd to other parts of the body? (Check all that apply)

1. Not applicable
_ 2. Fool or leg
3. Hand or amm
____ 4. Side of face
_ 5. Other (specify)

il

L]

-



STURY #11% - FORM 1 (Continucd} Patient Study No. /

40,

— | ap—— t——— q————

If the movement Sas spread, where is it located?

1. Not applicable
_ 2. Right sid=

3, Left side
4. Right and left sides

Do your head and/or eyes turn to one side?

_ 1. Yes, to the right side
__ 2. Yos, to the left side
3. Yes, sometimes to the right or left side

o 4. No

SECTION D.

42,

44,

45.

46.

47.

Are there any unusual sensations, feelings, dizziness, smells or tastes with
your attacks?
1. Yes (Go to Question 43}

_ 2. No {Go to Section E, page 8)

Have you had any of the foliowing sensations at the start of an attack?
(Check all that apply)

1. Numbness

2. Tingling or pins and needles

3. Feelings of hot or cold

4. Pain

S. None of these (Go to Question 46)

do these sensations occur? (Check all that apply)

. Face

. Trunk

. Arms or hands
. Legs or feet

On which side do these sensations occur?

1. On the right side
2. On the left side
3. On the right and left sides

Have you experienced any of the following sensations at the start of an
attack? (Check all that apply)

1, Heart beat slowing down or speeding up
2. Increased perspiraticn
3. Nausea or vomiting

4. None of these

Have you cxperienced an unusual sensation of smell at the beginning of an
attack?

1. Yes . 2. No
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STUDY #118 - FORM 1 {Continucd) Patient Study No. /

42,

49.

50.

51.

53.

54,

55.

S6.

B T I

Can you describe this smell?

1. Yes, (describe)
" 2. No, but it is a foul smcl!

3. Ne, but it is a pleasant smell
—— 4. Not applicable

————

Have you experienced an unusual sensation of taste at the begimning of an
attack?

i. Yes 2. No

Can you describe this taste?

1. Yes, (describe)

2. No, but it is a foul taste
3

4

. No, but it is a pleasant tastc
. Not applicable

Have you experienced an unusual sensation in your stomach?

1. Yes 2. No

How weuld you describe this sensation in your stomach? (Check all that apply)

1. Not applicable

2., Nausea

3. Sinking sensation
4. Rising sensation
5. Pain or discomfort
6, Other (specify)

Have you experienced any dizziness?
1. Yes 2. No

How would you describe this dizziness? {Check all that apply)

1. Not applicable

2. Sense of turning or spinnaing

3. Movement of objects around you

4. Defective balance or staggzering

S. Feelings of lightheadedness, that I am about to faint
6. Other (specify)

Have you experienced any hearing changes?

1. Yes 2. No

How would you describe these hearing changes? (Check all that apply)

1. Kot applicable

2. Ranginy in my ears
3. Noises in my ears

4, Sounds sesm louder than uvsual
%. Sounds seein sotter than usual
6. Distortion of sounds
7. Other (specify)




STULY #118 - FORM 1 {Continued)

57.

58.

59.

Patient Study V 7

Have you experienced any visual changes?
1. Yes 2, No

How would you describe these visual changes? {Check all that apply)

[
.

Not applicable
Blurred visiocn
Double vision
Sensation of light
Sensation of dark
Sensation of color
Objects appear iarger
Objects appear smaller
Shapes are distorted
Hallucinations (visions)
Other (specify)

il

|

O WV N BN

I

=]

Do you have any other unusual sensations not mentioned above?
1. Yes (describe)

_2. No

SECTION E.

60.

61.

62,

Have you had any of the following experiences at the start of an attack?
(Check all that apply)

1. A feelang of familiarity when I was in uvnfamiliar circumstances

2. A feeling of never having seen something before when it was very
familizr to me

3. Unexplained fear

4. Tnirking szbout one thing continuously

5. None of these

—

Have you had any of the following experiences at the start of an attack?
{Check all that apply)

1. Loss of speech or understanding but aware of people around me
. Not being in control of my behavior

Hearing a musical theme over and over

. None of these

!,

Have ycu ever had (as described by €amily or friends) prolonged states of
behavior changes that you do not remember?

1, Hours
2. Days
3. Weeks
4

. None of these . R



STUDY #118 - FORM 1 (Centinued) Patiznt Study No. /

63.

64.

" 65.

66.

67.

68.

65.

Have you experienced any of the following at the start of an attack?
(Check all that apply) .

1. Goose bumps

2, Headaches

3. Bright spots in front of you

4. Sensation of floating or being lifted up in the air
5. None of these

Have you experienced any of the following at the start of an attack?
(Check all that apply)

1. Difficulty judging distance
2. Ceiling looks deeper and farther
_ 3. Wall looks deeper and farther
4. People look farther or nearer than usual
5. None of these

|

Have you experienced any of the following at the start of an attack?
(Check all that apply)

1. Difficulty understanding spoken language

2. Difficulty explaining your thoughts through the spoken language
3. Difficulty understanding written words

4. Difficulty naming objects

5. None of these

Have your family or friends described a prolonged state of confusion where
you are noted to perform complex purposeful mevements, walk around and
exhibit usual eating habits while you appear to be dazed and in a dreamy
twilight state?

1. Yes 2. No

If yes, for how leng a time?  hours

Have you been told that ycu cry out during an attack?

__1.Yes ___z.0No

l

Have you been told that your arms or legs jerk during an attack after you
have lost consciousness?
_ 1. Yes
2. No
3. Not applicable “

|

g do these movenments last?

joo]
[+]
%
[
(=]
3
o

Not applicable

A few seconds

Up to 3 minutes

3 to 10 minutes

11 to 30 minutes

More than an hour

It changes frem seizure to seizure

LY

N DN e
.«

Jiil
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STUDY #118 - FORM 1 {Continued) Patient Study No. /

70,

71.

73.

4,

75.

76.

77.

78,

——— — t—— ———

Which limbs are involved?

1. Not applicable
2, Arms

3. Legs

4. Arms and legs

¥hich side is involved in this jerking?
1. Not applicable
. Right side

2
3. Left side
4. Right and left sides,

Have you ever done any of the following during an attack? (Check all that

1. Bitten your tongue

2. Lost control of your bladder
3. Lost control of your bowels

4. Foam at the mouth
5
6
7

. Become stirf all over
. Roll your =yes upward
. None of these

Have you ever injured yourself? i. Yes ' 2. No

How severe was this injury?

1. Not applicable

2. Minor injury that did not require a doctor
3. Required a docter but was not seriocus

4, Serious injury such as a bone fracture

|

Have others described you as being zwake but confused during an attack?
1. Yes 2. No

How long does this last?

1. Not applicalle
" 2. A few seconds , i
3. A few minutes
4. An hour
77 5, More than an hour

|

[ J
Have others described you as engaging in purposeless activity during an attack?

1. Yes . 2. No

How long does this behavior last?

1. Not applicable
2. A few scronds
3. A few minutes
4. An hour
___ 5. More than an hour

ot
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STUDY #118 - FORM 1 (Continued) Patient Study No. /

-3
0o

80,

81,

82.

83.

85.

| s o s qu—

Have others described you as having great changes in emotion during an attack?
Y. Yes 2. No

Co any of the following describe these emotions? (Check all that apply)

1. Not applicable

2. Rage or anger

3. Severe depression
4, Fear

5. Pleasure

ul

After an attack, do you suffer from (check all that apply):

1. Muscle soreness
2. Headaches

3. Confusion/Disorientation
4. Tiredness

5. Anxiety

6. Combativeness

7. None of these

Do you sleep after an attack?

1. Yes, for less than an hour

2. Yes, for an hour or longer
3. Yes, for the whole day

4. No

|

Other than your staring spells, when did your first seizure occur?

1. ____ days ago
2. T weeks ago
3. months ago
4. years ago

How many major attacks have you had (other than your staring spells})?

major attacks

——

Fhen was your most recent attack?

. days ago

2, __ __ weeks ago
3, ___ ____ months ago
4, _ __ years ago

(IF LESS THAN FOUR ATTACKS, GO TO SECTION F, PAGE 12}

86.

Are your attacks becoming more frequent?

1. Yes, they are more frequent
__ 2. Nu, they are vemaining the same
3. No, they are less frequent
4. It is difficult to tell
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STUDY #11& - FORM 1 (Continued) Patient Study No. /

87.

88.

low many attacks have you had this past week?

1. Not applicable

2. Several times a day

3. Once a day

4. About every other day

S. Ouce or tuice this week -

How riany attacks Lave you had this past month?

1. Not applicable

2, Once a day or nore

3. Several tines a week
4. Once a week

S. Less than once a week

SECTION F.

89,

90.

91.

92.

94,

On days when I have a major attack:

1. 1 go back to what I was doing within an hour after an attack
2. 1t takes several hours to recover from an attack
3. It takes a day or longer to recover from an attack

s

Cn days when I have short lapses of consciousness:

1. I go back to what 1 was deing within an hour after an attack
2. It takes several hours to recover from an attack
3. It takes a day or longer to recover from an attack

|
|

Which of the following describe your situation?

1. I am not restricted as to the type of work I can do
2. I can work but there are restrictions
3. I cannot work at all
On the average, how much work do you miss in a month because of your seizures?
(Enter NA if patient is retired, unemployed, etc.)
days

Which of the following describe your situation?

1. My attacks do not prevent me from enjoying myself in large crowds
or being with people 1 do not know weil

2. Because of my seizures, there are times when I must limit my
social activities outside my hene

3. Because of my seizures, 1 do not feel comfortable around others
and must ssverely limit my contact with other people

Have you had a severe head injury?

1. Yes 2. No

——— e ns



STULY #118 - FORM 1 (Continucd) Fatient Study No. /

9.

$7.

98,

99.

160.

ittt it | s ettt e

What type of head injury was this?

. Not applicable
+ Auto accident
Fall

Blow to head
Military injury (wound)
Other (specify)

1

L= N7 BN U

Did you have a skull fracture?

1. Yes
2. No
_ 3. Not applicable

Did you losz consciousness?

1. Yes
2, No
3. Not applicabiz

How long did you remain urconscious?

1. Not applicable
" 2. A few seconds
~ 3. A few minutes

4. An hour

S. Several hours
6. Aday or longer

|

|

|

How long after your head injury did the seizures begin?

1. Not applicable

2. _ My seizures began before I had the head injury
3. __ __ Hours later

4. __ __ Days later

S. __ __ Weeks later

6. __ __ Months later

7. Years later

Have you had any of the following illnesses? (Check all that apply)

__ 1. Meningitis
2. Encephalitis
3. Other brain fever
4., Stroke

S. Tumor
_ 6. Nene of these

l'

If you had a stroke, how long after your stroke did the seizures begin?

1. Not applicabtle

2. Several days later
3. Several weeks later
4. Several months later
3
6

. Several years later
. My seizures began before I had the stroke

~J
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STUDY #118 - FORM 1 {Continued) Patient Study No, /

102,

103.

104.

165.

106.

167.

109,

—— — o——— to——

Was the onset of your seizures associated with ancthe. illness?

1. Yes (specify)
2. No

Were you suffering from any of the following with the onset of your seizures?
(Check all that apply)

1. Unusual fatigue

2. Emotional tensicn or stress

3. Poor nutrition or lack of meals
4. None of these

if anything, can you do to stop a seizure? {Check all that apply)

i
1. Nothing 6. Concentrate - mind
2. Walk around 7. Stop talking

3. Stop moving 8. Close eyes
4
5

. 5it down 9. Hold self tightly
. Go to bed __10. Other (specify)

Do you have sudden attacks where you drop to the floor with unconsciousness?

1. Yes 2. No

Do you have sudden attacks where you drop to the floor but do not lose
consciousness?

__ 1. Yes 2. No

Do you have sudden attacks were you fall to the floor during short lapses of
unconsciousness?

1. Yes 2. No

Which one of these attacks is most common to you?

1. Short lapses of consciousness

2. Drop attacks

3. Unconscious spells with generalized stiffening

4., Unconscious spells with generalized stiffening followed by jerking
movements

5. Spells with generalized jerking wmovements alone

————
———
———

Does anyone else in your family have spells or seizures? (Check all that apply)

Minor Spells Major.Attacks
Relationship ' Yes  No Yes. No NA
SON. ¢« v v v v it e e e e e e e e
Baughter . . . . ¢ . v ¢ 0 4 ¢ ¢ s o« &
MotheT . . . . . & v o 4 ¢« s o v o o
Father . . . . . . v ¢« v & v v o o o
Sister . . . . i v i i v e e e e e
Brother. . . . . . . . . . s 4 .
Maternal Grandparent . . . . . . .« . .
Paternsl Grandparant . . . . . o + . .
Aunt . . . L L L i e e e e e e e e s
Uncle. . & v v v v v 0 v v 4 o 0 0 o »
Cousin . . . ¢ v v v e v v e e

|
T

NERERRRERE

|

|

|
ERRRRRRERN

——
———
————
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|
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|



STUBY #118 - FORM 1 (Continued) Patient Study No. /

o mmmane | a— gt gt

SECTION G. WE WOULD LIKE TO DOCUMENT IN DETAIL THOSE FACTCRS, IF ANY, WHICH SEEM
TO THIGGER, INCREASE, DCCREASE OR IN ANY OIMER WAY MODIFY THE TYPE OF FREQUENCY OF
YOUR SEIZUKES. PLEASE ANSWER THE FOLLOWING QUESTIONS AS ACCURATELY AS YOU CAN.

110, Is there any cycle your seizures seem to follow? . . . [ 1 ] ] l }

PO YOUR SEIZURES SEEM TO FOLLOW: 1 2 3 4 5

111, Anhourly cycle? . & . v v v it i b e e e e e e s e s

112, Adaily cycle? & v v v v v v e e e e e e h e e e

113, Aweekly cycle?. . . v v v v i s o e b s e e s e e e

114, A wmonthly cycle? . & & o ¢ v v ¢« « o 4 o ¢ o o o o o« »

115, A seassonal cycle?. . . . o 4 4 s e 6 4 4 s e s e s w0

116, An irregular fIuTey? o 0 0 0 b 6 d i e e 4 e s e e e e

117, Other cycle? & & & v v v ¢ 4 ¢ o o o o o « o o o « .

118, Do your seizures occur only upon awakening?. . . . . .

119, Do ycur seizures occur only during sleep?. . . . . . .

126, Do your seizures cccur either upon awakening
or during sleep? . . 4 . . . . v i e a e e e e e e e

DO YOUR SEYZURES TEND 10 OCCUR AT ANY OF THE
FOLLOWING TIMES? 1 2 3 4 5

121, MOTRINE. v ¢ ¢ ¢ o 4 ¢ 4 o s 4 8 o s s 5 e s e w8 e e

122, NOOTL + v v v 4 4 o o ¢ o o s o o o s s 3 o s o ...

123, AfTETNOON. v v v v ¢ 4 o o o o 5 s « o o o o s o & » o«

124, EVENINZ. & v v v v v o v e e e s e e e e e e

125, Dozing off to S1eCP. . v v v 4 ¢ 4 e e e 4 e 0 e e ..

126, Early sleep. o v ¢ ¢ v v v ¢ o s ¢ o o o o s s s 8 o »

127, Late S1e€p v v v v v v 6 e i s e i s e e e e e e e s

128, On awakening (within first hour) . . ¢ v ¢« ¢ ¢ ¢ ¢ o &

129. Gther (specify)




STUDY #1318 - FORM 1 {Continued) Patient Study No.

nam | —r a———— amm————

PO YOUR SEIZURES TEND TO OCCUR UNDER ANY
Of THE FOLLCWING CIRCUMSTANCES? 1 2 3 4 5

130. Mentally alart and thinking actively . . . . « . . . .

131, Awake but relaxed with mind not actively
working on a particular topic. . . ¢« « « + o ¢« 4 s e

132, DIOWSY - v v v v o ¢ = o o o.ste o b o o e w e e e

133, During active exercising such as waiking,
Tunning, etC. . . 4 . 4 h e e e e e e e s e e s e e

134. Immediately after exercise, while "catching
your breath . . . . . . . . ¢ . 0 o0 0 e e e e e s

135, When physically fatigued from muscular work. . ..

136, Shortly before meals . . . & v ¢ ¢ ¢ ¢ o o o o s s o &

137, During meals . . ¢ v ¢ ¢ v ¢ ¢ e 4 v e e 4 e e e 0 e e

138, After m2als. . v ¢ v v o & o o o o o o o 3 & e ¢ o o .
139, When bored . . ¢ &+ ¢ ¢ o ¢ 4 ¢ ¢ o o ¢ o s o s s = s
140. Other (specify)

141. 1s your seizure frequency affected by whether
you are working or otherwise actively being
kept Busy? . o . v v v v v e v e e e e e e e e e e

142, 1In the past 3 months, have you lost sieep scme
nights (not in bed more than 3 hours)}? . . . . . . . .

143, Does lost sleep have any effect on ycur
seizure frequency? . v v v v ¢ s 4« e e s 4 e e s e e e

144, Do you tend to gain weight or swell up for any
TEASONT. © ¢ 4 4 4 4 et e e e e s e e e e e e e e

145, Does weight gain or swelling have any effect on
YOUT SEIZUTES? . & & &+ ¢ ¢« « o 2 o o 4 4 e 2 e s e e .

146, In the past 2 years, have you had any illness
where you had a fever of greater than 100 degrees? .

147. Does a fever have any effect on your attacks?. . . . .

148. Have vou had other illnesses during the past 2
years such as stomach upsets, broken bones, etc.?. . .

149, Have your seizures been affected by other
11Inesses? . . v i e e e s e b et e e e e e e




STUDY #1318 - ICRM 1 {Continued) ratient Study No. _ ~ /
o
&
K A e
&L 5 S
S & S"Vv o
7 é ()" g"

155.

156.

157,

188.

159,

Do you smoKe?. . v & v v ¢ v 4 e s e 6 e e s e
Does smnoking affect your spells? . . . . . . .
Have you missed your medication at times?. . .

Do you notice an increase in the nunber of
seizures you have if you miss your medication?

Has the use or excess use of any kind of medicine

{including anticonvulsants) seemed to increase
your seizures? . . . . . 0 . . 0 e e e 0 e e

Have you used alcohol in the past 2 years? . . . . . . i

Hlow often dn you use alcohol?

)]

-e

Do not use alcohol

2. Rare (as on rare social occzsions)
, 3. Infrequent (1-2 times per month)}
4. Moderate frequency {1-2 times per week)
S. Frequent (3-4 times per weck)
6. Very frequent (5 or more times per week)
Estimate total ocunces of alcohol consumed:
1. Do not use alcohol
____ 2. Beer
____ 3, Hine
4. Liquor
__.___S. Other (specify)
Was your alcohol intake or the effects of the alcohol on your seizures
different in earlier years?
1. Yes 2. No

Do various types of alcohol (i.e., beer, wine, liquor)} scem to have a
different effect on your seizures?

1

if yes, explain

Yes 2. No




STUDY #1158 -~ FORM 1 (Continued) Patient Study No.

160.

161.

162.

163,

164.
165.
166.

167.
168.
169.
170.
171.

172.
173,
174.

175.
176.
177,
178.
1739.

Does the use of alcohol at any time seem to
increase or decrecase the frequency of your
SEIZUTES?. & . 4 4 ¢ 4 4 s e e s e e e e s e e e s

Do you have seizures while under the influence
0f 2alcohol?. & v v v v v s e e e e e e e s e e e e e

Do you have seizures after having alcchol to
drink but no longer under the influence of
alcohol (i.e., morning after)? . . . . + + ¢ &« ¢ &« o &

Does your emoctionai state seem to influence

the frequency of your seizures?. . . . . . . . « . ..
DO ANY OF THE FOLLOWING TEND TO INCREASE

YOUR SEIZURE FREQUENCY?

Sudden emotion of any kind (within 1-2Z seconds). . . .
A sense of frustration . . . . . . ¢ ¢« ¢ 4 s s e . . 0.

Following an emotionally stimulating experience
(i.e., argument, exciting sports event). . . . . . . .

During a period of fearfulness, worry or anxiety . . .
During a time of sadness, weeping or dspression. . . .
During a period of anger or hostility. . . . . . . . .
When feeling quite happy or joyful . . . . . « « « . &

During excitement as in anticipation of some
event or when many stimulating things are
occurring at the same time . . . . . . ¢ .. .0 0 4

DO ANY OF THE FOLLOWING TEND TO DECREASE
YOUR SEIZURE FREQUENCY? .

Sudden emotion of any kind (within 1-2 seconds). . . .
A sense of frustration . « « « ¢ ¢ 4 4 v e o s 4 e e e

Following an enotionally stimulating experience
(i.e., argument, exciting sports event). . . . . . . .

DPuring a period of fearfulness, worry or anxiety . . .
During a time of sadness, weeping or depression. . . .
During a pericd of anger or hostility. . . . . . . . .
wWhen feeling quite happy or joyful . . . . . . . . ..

During excitement as in anticipation of some
event or when many stimulating things are
occurring at the same time . . « o . 4« 4 s 4 n e e
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24]

Patient Study No. /

&
P & 4
a & <& VI
& & L& F
e
CAN AN ATTACK BEGIN OR BRE BROUGHT CN BY: 1 2 3 4 S
180, Any specific kind of movement, such as moving
one hand, etc.T. . v ¢« &« 4 ¢ ¢ o v 2 ¢ s o o s v o o .
181, Centact with a part of the body (rubbing of the
hund, leg or other part of the body by clothing,
5 X I I T
182, Loud noises (no specific type)}?. . . . « . « ¢ ¢« o o .
133, A specific kind of nouise such as music or
bells, etC.? v ¢ 4 v ¢ v o o ¢ o o o o o o o o s o o
184. Suddenly going into an area that is sunny or
brightly 1it?7. o o & & o ¢ ¢ o« o o o o s s o s o o =
185, Filoshing 1ights? o . ¢ v v v o v o v 4 4 o s o s o o @
186. Exposure to a particular type of odor or taste?. . . .
187. Sexual activify? e 4 e e v e e e e s e e e e e
188, Being startled?. o ¢ v 4 ¢ v o 0 0 s e e s e v 0 4 e .
: 2 3 4 5
189, Do your attacks occur while reading? . . . . . . « + &
190, Does the type of diet you follow have any
effect on your scizures? . . . . . L . . 4 c 0 e e e
191. Do allergies affect your seizures? . . . . . « « « & &
192, Does bowel irregularity affect the frequency
of your seizures?. . . v o o o 6 s 0 e s 0 s s a4 . s
163. Does the use of coffee or tea affect the
frequency of your seizures?. . . . . + « . . e o o .
194, Do you have periods of thirst related to the
peeurrence of your seizures? . . . . e s v e s e e s .
SECTION H. TO BE COMPLETED BY WOMEN ONLY. 1 2 3 458
195. Have you noted a definite relaticnship of your
seizures to the occurrence or appearance of
your menstrual period? . . . . . o . 4 e 0 0 e 0 e e
166, Do your seizures occur tefore your menstrual period?
197. Do your seizures cccur during your menstrual period?
188, Do your secizurss occur following your
mepstyual period?. o o L 0 0 0 0 0 v e e e 0w e
198, Do your seizures occur in-between your
menstrual period?. . P T




STULY #118 - TORM 1 {Continued)

200,

201,

202,

203,

204,

- 205.

206.

207.

208.

209,

DATE COMPLETED:

Patient Study No. : /

Have you ever been pregnant?
1. Yes 2. No

HAVE YQUR SEIZURES BEEN DIFFERENT IN FREQUENCY OR CHARACTER DURING ANY OF
THE FOLLOWING:

Early pregnancy?
1. Yes 2. No _ 3. Not applicable

Mid pregnancy?
1. Yes 2, No 3. Not applicable

At the time of delivery?
~ 1. Yes 2. No 3. Not applicable

Within two weeks following delivery?
1. Yes 2. No . 3. Not applicable

Did you notice an increase in your seizure frequency while pregnant?
1. Yes . 2. No 3. Not applicable

Did you notice a decrease in your seizure frequency while pregnant?
1. Yes 2. No 3. Not applicable

Did your seizures begin about the same year your menstrual period began
or stopped?

1. Yes 2. No

Pl

Have you ever used birth control pills?
1. Yes 2. No

Has the use of birth control pills had any effect on your seizures?
1. Yes 2. No 3. Not applicable

FORM COMPLETED BY:

/ /
BRYy ey T



EPILEPSY AND THE MENSTRUAL CYCLE
PATIENT INFCRMATICN

Name : Study No.
Address
Telephone{home)

(work)

Date of birth

Social Security #

Seizure classification 1.

{(Vist controlled and

#/wk., mo., yr.

#/vk., ©0., yr.

#/vik., mo., yr.

uncontrolled types) 2.
3.
Previous seizure frequency 1.
for each type
2.
3.
Age at menarche __Years

{year menstruation began)

Do you have regular menstrual cycles?

always

usually rarely

Do you have menstrual cramps?

Do you feel tense just before your period starts?

Have you ever used oral contraceptives (the piil)? yes

if yes, name of drug

dates of use =

Have you ever used other steroid drugs regularly? ves

no

months/years

no

Have you ever been pregnant?  yes no

et s

Completed form 1: Cpilepsy Backyround and Hiﬁtory yes

f preanancies

no
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EARLY MOPNING TEACERATURE RECORD and DALY SEIZURE WZCORD, MENSTRUAL CYCIE STUDY

PLEASE BRING THIS RECORD WITH YOU,TO CLINIC EACH VISIT!
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EARLY MORNING TTMPERATURRE BECOED. 2nd DATLY SFIZURY RECOPT, MTMSTRUAL CYCLE STUDY

JINSTRUCTIONS:
1. Place the thermometer under the tongue for at least & full two minvtea
immediately after wsaking in the morning and before erising, eeting,
drinking or smcking. (Do this every morning).
2+ Record the reading on the graph by placing a dot or X et the proper
location (be accurate)., *
3. Insert the date at the top of column in space provided for month snd date.
Also, insert the day of the week (Monday, Tuesduy, Wecnesday, etec.) in the
space provided.
4. The first day of menstrual flow is considered to be ths stert of a cycle.
Each day of flouw should be indicated with an X on the greph startirg at
sxtreme left under number one day of cycle.
- 5., Any obvious reasons for teaperature veriation such as an infection, insoznia
or indigestion should bs noted on the graph above the reading for ithat day.
6. Ovulstion in some women is detectable by a twinge of pein low on one side
of the abdomen or by a few drorps c¢f vaginal bleeding sbout mid-cycle. If
this is noticed indicate it on the graph.
7. Pleese record the number of spells or seizures you have each day, if any,
in the space provided on the graph.
8. If vou have more than one type of 3psll or seizurs, please keep a separate
record for each type. List the first type on cne line ard the second type
en the 1lins belewr. Another chart is previfedé for ~ore corplete seizure Tacoy in:
Basal Temperature Record
. Kame i History Number
{ Cycle [ 1 2345678 101 12131415'17 18192021 222324252627268293031 3233343525372639 .
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Seizure Record

Patient's Name Study No. /

PLEASE RECORD NUMBER OF SEIZURES EACH DAY. (Recerd comments on back,)
Pless mark FRST DAY o% meoasivial period o .
MONTI YEAR MONTH _ YEAR MONTI YEAR

i 1 1 .
2 2 2
3 3 3
4 4 4
5 5 5
6 6 5
7 7 7
£ 8 8
9 9 9
10 10 10
11 11 1
12 12 12
13 13 13
14 14 14
15 15 15
16 16 16
17 17 17
18 18 18
19 19 19
20 20 20
21 21 21
22 22 22
23 23 23
24 24 24
25 25 25
26 26 26
27 27 27
28 28 23
29 29 29
0 30 30

[
o
(2
et
=
i




EPILEPSY AND THE MENSTRUAL CYCLE

CLINIC VISIT

Name

Date
Weight

# seizures since last visit

s

Study No.

averzge # seizures / month

Antiepileptic Drug Phenytoin  Phenobarb

calendar returned yes_ no__

Primidone Carbamazepine

Tota! dafly dose (mg/da)
hours since last dose hp)

serum concentration
(total pg/ml)

free drug conc. (yg/m])
% free

estrogen conc. pg/m}

progesterone conc. ng/ml

date last menstrual period started

(=day 1)

# days since first day

phase of cycle (adjusted to cycie length

Use of adjunct medication since last visit yes

Vedication dose  dates used

Next clinic visit
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CHECKLIST FOR MENSTRUAL CYCLE STUDY

Name

Date ___ Session Number

A. 3lood HWork

Three tubes of blood, red-top. Make sure patient is asked
total dose of anticonvulsants that deay, and hours since
last dose.

Blood spun down, serum labeled, two tubes frozen. One tube
to Special Chemistry for anticonvulsant levels.

Save lab slips that come up from Special Chemistry, put on
yellow sheets in the Menstrual Study patient's charts.

Electroencephalogram performed.
Paper run labeled with patient name, tape number, Session

Number, Time given, Reel number on tape. date.

Tape labelied with patient name, tape number, Session Number,
Time given, Reel number on tape., date.

Replace tape and paper run in Janet's office.

___C. Epilepsy and the Menstrual Cycle Clinic Visit Chart.

1.
2.

|

Compare returned thermometers with patient graphs.
Make sure all the follcowing information is recorded:
- a. Name.
b. Date.

¢. Number of seizures, kind of seizures, and the dates they
occurred, for example: 7/14/78 - 2 Petit Male, 1 Grand Mal.

d. Wrether ca]endar was returned for checking or not.

e. Antiepileptic drugs, total daily dose, hours since last dose.

f. Date last Menstrual period started.

i

g. Use of adJunct medication since last visit.
3. Vake sure dlary is up-to-date (green bock or steno roneoook)

D. Questionnaires

1.
2.
)
4.

P

Menstrual Distress Questiohnaire, Form T
Weekly Schedule of Recent Experiences (SRE)
POMS Profile of Mood States

Self-Evaluation Questicnnaire STAI Form X-1
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CHECKLIST FOR NMENSTRUAL CYCLE 3TUDY

Page Two

Name Date Session Number _

____" E. Neurcpsychological Testing
Grin Strength

Finger Tapping

Pegs

Color Naming

Trunkal Ataxia

Digit Span

Digit Symbol

Trails B

Visual Search

WSO W N -

1]
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CONSENT FOR PARTICIPATION IN A RESEARCH PROJFCT

Invitation tc Particinate and Description of Prodect: Part 1

You are invited to perticipate in a study to evaluste the relatisnship betusen
gelzure incidence and menstrual cycles. The purpose of the study is tc observe
vwhether some women experience mere seizures durirg a particular phase of the
nenstrual cycle, Women eplleptic patients will be aselected to participat in
this study. Fach weman should have & regulaer menstrual cycle currently end will
report an association with seizures and menstrual cycle; some women will heve
noticed no pattern of geizure occcurrence.

Participation in the 3 month study will require no hospitalization. You will
be asked to maintain a calendar (to be provided} recording ell seizures including
comments about severity of episodes. Daily body temperature and menatrual flow
will also be recorded. You will be asked to visit the Epilepsy Latoratoery for
three months for interview and blood tests on the first and sccond day of your
menstrual flow, two weeks later during mid-cycle, end during the third week of
your cycle. (A fourth visit several days before your menses is expected, may kte
requested). During these laborstory visits thres cmail tubes of blocd will be
drawn (approximately one ounce), which mey cause trisf discomfort. FEG recordings
will be performed. Each visit will teke approximately two hours.

If the study documents en incrzase in seizure frequency during a s
menstrual cycle, the patient may benefit by special additional drug therspy
adjusted to known reguirements. The general benefit of the study will be a
knowledge that cyclic changes in seizure incidence do occur and may require
special therapecutic regimens to protect patients when seizures are expected.

A1l possible steps will bes teken to maintain confidentiality of all irnformation
provided by vou. Information obiained from you will become a part of your
medical record. If you decide not to participate, or if at any time yocu wish to
termirnate participation in the study, you may do so and continue to receive
appropriate therapy for your condition. This will have nc effect on your care
here. You ere welcome to ask questions at anytime. Bafore you eign this form,
please ask any cuestions or any aspect cf this study that is unclear to you.

You ney teke as much time a8 necessery to think this over.

Authorization: I heve read the sbove and declde that
(neme of subjecti)

will participate in the project described above. Its general purposes; the

particulars of involvement and possible hazards and inccnveniences have been

explained to my satisfaction. My signature also indicates that I have received

a copy of this consent form.

Signature

Relationship (self, parent, guardianm, etc.)

Date

Signature of Principal Invesatigator Telephone

Signature of person obtaining consent Talephone
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