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'Abstract

The cognitive &nd behavioral effects of
phenobarbital in toddlers who have
suffered a febrile sgizure -

Sheila Chaplin

A double-blind, pglacebo-controlled study etamlned

the cognltlve and behavioral effects of a one-vear, daily

pPhenobarbital reglme on toddlers who had suffered a single

febrile seizure. Forty-~two children aged 6 months to 3 vears
Who presented with a simple febrile convulsion were rahdomly
assigned to either the drug of“placebo condition. After. 8 to
12 months, both groups were compared to a ched group of 18
normal children. Scores on the Stanford- ;Tift\agd Bayley,
S¢ales.of Infant Develonment showed no group differences in
global irtelligence. However, there was a significant nega-
tive correlation between level of phenobarbftai in the blood
and Binet Memory subtest scores. In addi'ticn, children who

" . - " . a - “
had been on drug for twelve months scored si nificantly Iower
g

cn the Comprehension subtest of the Binet than both the 8§ menth

drug group and Dlacebo controls. Behavior as ra+ted by mothers

. and experimenters showed no difference between drug, placebo

and normal children on scales of Hostility- AggreSSLOn, Fearful-
Anxlousness,'Hyperactlvlty, Attention, and Emotional State
Also, mothers of children who had had a seizure and normal
contrels did not differ on measures of Overprotecelon,
Achievement Pressure, and,Manifest Rejection. The author con-
cludes that efforts should be made to maintain lowest possibla
serum drug levels and shortest time on drug, in an efforz:. to
maximize prevention of recurrent seizure, whiie minimizing

negative effects on cognitive functioning.
-
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: 'Z}he Cognitive and Behavioral Effects
- of Phenobarbital in Toddlers Who Have

suffered a Febrile §eizure

A

_The aim of this thesis 1s to investigate the
psyehelogical.effects of a long-term'phenobarbital regime
on young children who have suffered a single febrile sei-
zure.' The.research to be described here was part of a

larger on-going project which is assessing the effectiveness

- . ———— .

of long—term use of phenobarbital'in reducing the recurrence

‘of seizure after a simple febrile convulsion. The main

o

concern of this the51s is not to directly evaluate the ef-
fectiveness of phenobarbitalJ but rather to examine the

possible costs cof uSing such a drug with very young children.

Specifically, we asked what are the cognitive and behaVioral

v .

effects of administering a barbiturate, anticonvulsant»drug

th toddlers for a full year?

4

. In order to properly examine this issue, it is

first necessdry to have an understanding of febrile sei-

i

zures themselves, and to be_faﬁiliar with -some of the

literature to date on the drug phenobarbital.
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Febrile Seizures:

Robinsorn. (1973) defines a~febrile seizure as a
cenvulsion which is preceded by fever, and is not asso-
ciated with intracranial infection or other neurological
disorder, in a.child who has no prevlqus history of sei-
zure or other gerebral pathoiogy. Such simple febrile
seizures are estlmated to occur in 2-4% of all children
(Lennox—chhtaL, 1973) According to Wallace (1976) over
90% of"febrile convulsions occur bétween the ages oﬁ 6
months to 3 years, wirh about 2% incidence in children

,younéer than 6 months, and 6% occurrence in children'older
than 3 rears Males are more’ prone to seizure than fe-
,meles, but girls tend to convulse at a younger age.
' Approxrmately half of the chlldren who suffer
"an initial febrile convulsion will have a second febrlle‘
‘seizure within a year of.the first (Van Den Berg, 1974;
. Cavazutti, 19{4; Wallace, 1976; Livingstone, 1972). The
rate of recurreﬁce is influenced H& ser, age of onset, and
.the severity of the initial seizure: wirls are more likely
to have a secbnd seiéure, especially if they are less than
13 months at the time of the rnitial attack; the younger
the child, the greater the probability of recurrence
(Wallace, 1376). '

Whether demage results from a febrile convulsion

is still ra controversial issue in the literature. Some

-



authors argﬁe that'damaée depends on duration of unconscious-
ness, severity of seizure, whether it is focal or.generalized,
single or'multiéle (Lennox, 1960; Ingram, 1973; .Falconer,
1974) . Schlottz—Chrlstensen, in comparing monozygotlc twins~
who were discordant for febrlle convu151on, found a 51gnlf1—
cant difference.- 1n IQ between the twin palrs, w1th a general
tendency for the seizure—free.tw1n to perform,better on a '
variety of tests. On the other hand, Ellenberg & Nelson

(1978), in a very carefully controlled, prospective study

of children who had had a febrile convulsion and their

-
.

seizure-free siblings, found no significant difference
‘eithey in IQ or academic achievement at 7 years of age.

Contrary to the reports thaty danger of. brain damage increas-
At

-

es with frequency-of seizure, ey also found no relation-

ship between.number of seizures and later IQ. The only

*. -~

'factor which was found to be significant was the child's
neurological and developmental status prior to febrile
episode. This latter factor haa.not been controlled for
in previous studies.

In liéht ef qonflicting reports on the segquelae

of febrile convulsions, .treatment has been geared towards

. . o
preventing & recurrence of seizure. Goodman and Gilman

(1975) _state that phenobarbital was the first effective

organic anticonvulsant agent developed: It is the drug of

choice for treatment of febrile copnvulsions due to its



relatively smallgr'effective dose, lack of serious toxicity,
and low cost (Goodman & Gillman, 1573; Millichap, 1972).
Phenobarbital opera£es by limiting the spread of seizure ac-
tivity and elevating the seizﬁre threshold. 1In order to be
effective proéhylactiéally it should be held at a blcod
plasma -level of 15 mg/dl. Side effects occurring at dosages
'greafer tﬂan 30 mg/dl include éither sedation or hyperirrit~
‘ability, uhsteady gaiﬁ (Ataxia), and nystagmus. It is as
vet uncertain whether tolerance de&eloés and it is often’
advised to withdraw the drug gfadually in order to prevent
an increase in seizure fregquency 6r status epilepticus
(Goodman & Gillman, 1975). -

Reports of effectiveness of treatment vary accord-
ing to how carefully groups are selected to screen out epi-
lepsy, CNS infectioﬁ and neural dysfunction. The importance
of careful delineation,of groups 1is illustrated-by Living-
stone (1972).‘121an in” pendent, prospective study in 1958
,he found that 58.2% of children treated witH phenobarbital
after a febrile convulsion developed recurrené afebrile
seizures, which he termed epilepsy. . However, when he divided
his subjeéts as to‘type and duratioh of initial seizure, hé
founa tﬂat only 2.9% of those who originally suffered a brief,
generalized seizure went on to develop afebrile séizﬁres, as
compared to 97% of the subjects who had had a prolonged and/

or focal convulsion. - . , .
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does not significantly reduce the recurrence of febrile

Heckmatt et al. (1976} claim that phenobarbital

He followed 161 children who had suffered a febrile

seizure.
épnvulsion. 0f these, 88 were placed on phenobarﬁital and
731 gserved as no treatment controls. He found that %0/88 or

11.3% of the drug group had a second seizure as compared to

14/73 or 19.1% of the control group.

B

However, there are several problems in Heckmatt's

Only 49 out of the orlginal 88 experimental subjects
Of these 49, only 4 child-

étudy.

actually ‘took the drug regularly.
ren (8.3%) had a ;econd seizure - less. than half the percent-

Thus, the real issue

age of the no treatment control group.
for the seeming ineffectiveness of phenobarbital in reducing

recurrence of seizure in his sample was ede of non-compliance.
The large degree of non-compliance in this particular study
may have been” dué toé- the drug being given in a ’‘divided dose,

or twice a dav. This would increase the chances of missing

N

a pill, and may cause additional inconvenience and therefore
L]

less co-operation. o
Irn addition to the non-compliance problem, Heckmatt

et al. did not control for family history of seizure, sex of

subjecﬁ, or severity of initial ¢onvulsion - a factor reported

to influence prognosis (Nelson, 1972; Falconer, 1974).
Contrary to Heckmatt's negative results, there are

a number of studies which have found phenobarbital to sig—
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nificantly reduce the recurrence of seizure.

Thorn (1976) found phenobarbital to be effective

~
.

in reducing recurrence of seizure by about 50%, and that
type of initial febrile episode influenced. recurrence éate:
The importance of assessing phenobarbital levels in the
‘blood was .illussrated by the fin@ing that 83% of sugjecfs
on bhenobarbitél who did have a second seizure had dFug
lévels in the bloocd which were lower thah the recommended
‘therqpéutié.levéil- |

Other researchérs have also éhown phenobarbital to
effectively reduce the recurrence of seizures (Faero, 1972;

Wallace, ®»975; Wolf, 1977). However most studies to date

have been complicated by methadological problems such as

improper screening and delineation of groups, lack of proper

control groups (gng. no placebo control), non-assessment of
serum phegobarbital levels, and bids of raters due to know;
ledqe of subiect's group membership. Therefore it became
impor£ant to asseSs~the éffectivenesg of phenobarbital in
preventih@ recurrence of seizure in a well—contré}led and .
systematic way, and cOncqmmitantly to look at the "side

effects" of long term use of this commonly prescribed drug.

Effects of Phenobarbital

The period from age 6 months to 3 vears .1s.one of
rapid change, growth, learning and development. Does an 1

anticonvulsant, barbiturate drug influence this development?

’

mre
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ézere’has beén little research to date in_this area. Scme
‘doctors féel that ‘barbiturate medication may interfere with
‘learning (Ounsted,‘L974). This has been based mainly on
fiﬁdiﬁgs that.epileptic children on anticonvuléént drugs‘
.Go not do as well .educationally as might be expected from
their pasic intellectuval ability (Stores, 1975; Holdsworth

& Whitmoref 1974). Some attrzrute this underachievement to

;é'(Ounsted, 197

), 'and others feel it is the.
resul& of lédered expectations of parents and teachers
(Hartlage_&'Green, 1972). . .

. Other objections to the use pf_phenobarbital are

"that it produces such adverse side éffécts as hyperactivity,
irritability, and slegp disturbénée. In fact, these side
effects are cften cited as cause‘for_stopping phenobarbital

treatment. Heékmatt et al. (1976) report thagﬁlG/BS subjects

in their study were taken off the drug becau&e;gf.béhavior

AR ETED
S

problems, and an additional 4 because of drowfiﬁgﬁg or

unstéadiness.

What is the empirical evidence available on the
cognitive and behavioral éffects of phencbarbital? Most of
this research has been done with epileptic subjects on anti-

convulsant medication.

¢

Early studies reported no detrimental effect of
phenobarbital on intellect of epileptic patients (Barnes &

Fetterman, 1938; Somerfeld-Ziskind & Ziskind, Y940). In fact,
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Lennox, 1942). ‘ N

Lennox (1942) repo}téd that subjects taking phenqba%bital
. —_
"showed the greatest prégress when compated with patients
on bromldes and oahent medicines." The general opinioﬁ'at
that time was that 1mprovement in mental functlonlng of
patiént; on phenobarbital was due to the feellng of security
derivéd-from reduction of seizures (Rarnes & Fetterman, 1938;
However, it was known that epileptics performed

more poorly than non-epileptics on certain learniné tasks
(Deutsch, 1953). Conseguently, Wapner, fhurstOn and Holowach
(1962) conducted a study to investigate whetheg phenobarbital
would have the same positive effect on learning as Lennox
(1942) had reported with Qverali mental functioning. They
testeé 36 epileptic children ranging in ége from 7 years
11 months te 11 years 1l months prior to the introduction
of phenobarbital, and then 6 weeks aftef drug therapy had
begun. Their control group was made up of normal children
matched for race, sex, age, and IQ. In addition to the
Stanford-Binet I1Q, two measures of learning were employed:
(1) a multiple T stylus magze, which involved tactual learning,
and (2} the Full-Range Pictufe Vocabulary test, designed to
measure acquisition.of vocabulary as an indicator of mental
alertness.

. They found no significant change in learning or

intellect with the diminuitiecn of seizures, nor did they flnd

i -
. -

Ky
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that ohenobarblral 1nterfered with the runctlonlﬁg of thelr

-

subjects as measured by their tasks.. They concluded that
phenobarbitab could pe pre;cribed.withour'fear that it wouid
effea 1ntellectual Derformance

However, since these early studles, which ‘used
fairly global‘measures of "intellect", research has been con-
ducted which does indicate derrimental‘effects of phenobax-
bitel on specific measures of. cognitive functioning.

Mirsky and Kornets vy’ (1964) *showed that barbiturate
drugs, including phenobarbiﬂZl, impaired éerformance on the
Digit Symbol (Coding) subtest of the Wechsler Intelligence
Scald. This test 1is belitved to tap_cognitive;associative
ability. However, in their study, resting was carried out
during the maximum, peak period of the drug, before habirua—
ticn could.develop. Consequently the disruptive side effects
which often occur in the initial pﬁaee of drug inproductjen
may have been interfering with'performance. |

in a study by Hutt, Jackson and Higgins (1968)
phenobarbital was administered in therapeutic levels'k25f10
mg/dl) to two normal, adult volunteers. Perceptual-motor
performance was measured deily over a 4 week period and
compared to that of a placebo control group‘(n- 2). In
order to allow for habituation, the following procedure

was observed.

In the‘Drug‘Group, phenobarbital was administered

*)
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until dayv 2lscf the study. It was reduced in 60 hg units
over days 22 - 24. In the Placebo Control group, phenobhar-
bital was administered-only until Day 12 in order for these

subjects to undergo the same initial side effects as the

drué group. On days 13.- 15 the drug waé withdrawn in 60

ﬁg units and replaced with placebo. From days 16 - 21 sub-

jects received énly placebo, which was than reduced in a

fashibn parallel to the drug group on days 22 to 24.

Results on performance on six measures were as follows:

1) Performance on a simple, manual task of eve-hand co-
ordipatioﬁ (The Gibson Spiral Maze) was affected only .‘
by very figh levels of phenobarbital;

2) On the Card Sort Task, which involves. motor dexterity
and decision making, so;ting took longer on Day 4,
the first day after maximum dosage. "However by Day 12
pverformance was equivalent to that of the cantrol
éondition. .

{
33 On the Key Press, a test involving new learning and long
!
periods of sustained attention, pérformance declined

in proportion tg phenobaﬁbital levgl.

4} In a Vigilance Eask, there was a rapid deterioration
in efficiency after 10 minutes on the task. ‘The higher
the level of pherobarbital the quicker was the onset
and speed of the decline.

5) On a task of Verbal Learning, performance declined in

proportion to the phenobarbital level. Also the
| [}
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average performance was slower, with longer time requlr-

. ed to el}mip%tg‘errOES.
6) Speech ﬁ%te épproximately‘doubled.

To summarize, Hutt ét al. (1968) found that pheno-

barbital significantly lmDairéd'performance on. tests of sus-

+ained attention. Also, reactign time and verbal learning

wére 1mpa1red in proportlon to the . level of phenobarbital.
lt appeared ‘that the higher the level

the lower the performance.

In general,
results must

o

of phenobarbital in the blood
s ‘study was well-controlled

"
\"‘-n_l/ )
Y.

While Hutt ét‘al
be lnterpreted with caution Gue to the extremely small
" Further ev1dence of the detrimental effects of )

'
s

sample 51ze.
. phenobarbltal on cogngyiVe performance 1s provided by
Tﬁey investigated the toxicilty

- (1973) .
nticonvulsant medications on cognitive func-

Matthews and Harley

effects of

tioning, motor-sensory performance, and psychometric measures

sensitive to.central nervous system functioning Toxicity

was a prlorﬁ deflned as blood level of Dhenobarbltal exceed-
Thev compared toxic eplleptlc subjects whose

ing 25 mg/dl.

serum phenobarbltal level ranged from 25 - 103 mg/dl

X=5.15 mg/dl) to non—towlc eplleptlc subjects.
the toxic group showed pooyer perform-

(X =
In general,
However., the mosf'marked and significant differences
l n and aétentlon

ance.
were 1n the areas of sustained concentratio

[ .#l”'



-~ N - \; \ . -
v ’ . o}
. s .
i Loy LA ENp
N '\ -
- "‘ ‘j . -
3
£ », - E- A )
A ] LY r
- o 12
t . - b
. - -

.

‘ span, motor-. co%ordlnatl%n and, steadiness
Although, it is important to note that ﬁhese are
effects of 'toxic' levels of the drugs, and not nqrmél, thera-
peutic levels, the authors stress that the blood levels of
pheir "toxic' group were substantially 1ow§r than the level

jﬁdged necessary to produce cognitive changes. Despite these

relatively low lévels of toxicity, differences were demon-

strated. '

. 1 M -
. A - .
v

T+ is interesting to note that while Hutt et al.
(1968) used a dosage level of 25110 mé/dl, Matthews and *

Harley (1975) arbitrarily defined 25 mg/dl as a criterion

*

"level for toxicity. This discrepancy illustrates thé lack
of consensus as to exactly what level is 'therapeutic' and
at what point a patient may be consldered toxic. In fact, -
while 15 mg/dl is generally accepted as the necessary thera-
'peutic level, bléod jevels fluctuate greatly within and be-

tween individuals, and the dosage needed to control seizures
. .

is subject to individual VYariation.

-~ Dekaban e? al. (1975) looked at dose effects of
anticonvulsant ldrugs on‘mental performance in Chronic epi-
leptics. He locked at 11 aaults and 4 children on combina-

thﬂS?Of phenobarbital, primidone and dlphenylhydantOLn

Subjects were tested on thelr admission dose of medlcatlon,
! :

and then it was either ralsed_or lowered twice by 30 - 50%.

PR

After each dose change 7'days'we?e allowed before testing.

-
"

-
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He }ooked at effects on vigilance, reaction time, recall,
digit span, caléula%ion and block design. On all of thé-
above measures, éxceét blbckudesign'and calculation, at'ﬁ
least twice as many patients achieved éheir best scores on
the lowest dosaée of1m¢Qiéatioh aq-cbmpareq_with.the highest

dose. However, when- looking at mean scores across dosage

levels of.high, medium, low, only the Vigilance Task showed

h

- significantrdifferénce in favor of the lowest level (p<.0l).

* . - Ll

The Reaction Time-éas@.shéwed mérginal'significance (p<.10).

Wheg:"subjetts“_weré asked aboﬁt'their‘feelings of
alertnesé} 53% reported feeling best on the lowest dose, 40%
were indefinite, and 6%l(l subject) reported %eeling best on
the highest dose. fhig latter subject also’performed best
at this level. - |

The results of. this s;udy showed that, in general,
cognitive functiéniﬁg was at.its best on.the lo&est possible
drug d&sagés. Furthermore;_déspite the fact that drug level
waé reduced hy up.to 50%, orily .2/15 subjects demonstrated
any change in seizure freguency.or severity!

The authors conclude that many of their subjects
could have been maintained on lower dosages of medlcatlon,
and that'stapdardized performance tests_would b a useful
indicator of optimal drug level to maximize seizure control
while minimizing detrimental cognitTwe effects.

-

To summarize, the literature thus far has eméiri4
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£) verbal learning (Hutt, 1968) I

14

Hcally-démonstrated negative effects of phencbarbital in the

following areas:

"a)l cpgnitive—associative ability (Mirsky and Rornetsky.,-

1964; Matthe;¥ and Harley, 1975}):

b) motor co-ordination (Hutt et al., 1968; Matthews and

Harley, 1975);

.c)' sustained attention (qutt et al., 1968; Matthews and

Harley, 1975; Dekaban, 1975):
d) memory (Matthews and Harley, 1975; Dekaban, 1975} ;

e) = reaction time (Dekaban, 1975);

) .,

However, the relatively few stﬁdies avaiiable have
used mostly.adult subjects, who were either epileptic. or |
no}mal. There has been no research whicﬁ focuses specifically
on children, éspegia}ly in the very young age group effected
by febrile séizu;é.’ Furthermore, thé éffects of phenobarbi-
tal are clopded py the confounding factor of épilepsy in. the

majority of studies.

The Present Study

This thesis aimed to ipvestigate‘the effects of
long-term use of phenobarbital in-a population which was
relatively 'normal’, having had only a single, brief, benign
geizure. Nevertheléss, becauserof the possibly confounding,
effects‘of even a single febrile seizure, a normal éontrol

group was included in the study in order to clarify whether
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there were differences as a result of the seizure itself,
over and above potential drug effects.
The first area of investigation concerned the

\

assessment of cognitive development. The available liter-
ature cn effects of phenobafbiéal indicated the advisability
of examining specific cognitive abilities rather than over-
all intellectual functioning, as measured by IQ. H0wevef,
the present study.examined a different populétion than that
of previous research. Ther;fore, it seemed a necessary
prelimirary step to eStablish empiricélly éhat tHeré were
indeed no overall IQ @ifferences,‘first betwean seizure and

normal children, and secandly between phencbarbital and pla-

cebo subjects. It would then be justified in future research,

to evaluate very specific areas of cognitive functioning.

Although this in depth evaluation was beyond the scope of
the present research, an attempt was made to explore which

cognitive abilities would best be examined, by breaking down

the obtained IQ score into sub-categories df_ability.

In addition to cognitive effects, problemaéiclbehav—
ior such as hyperactivity-hyperirritability is ogten‘cited
as an adverse effect of phenosarbital (éqodman and Gillman,
1975; Heckmatt et al., 1976). Due to the potentially nega-

tive effect of this behavior in terms of parental reaction

to and treatment of a éhild, the present study assessed toc

what extent hyperactivity and other behavior problems are
manifested by children on phenobarbital, as compared to

those on a placebo, and normal children.
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Fimally, lt is unc;ear from the literature whether
the lowered performance of children on éntlconvulsan; medica-,
tion is due to (a) the effects of seizure, (b) the effects
of the‘drué, or {(c) attitudes of'parents; in the form of
overprotectiveness and low expectétions.’ Therefore, in addi-
tion to comparing the cognitive functioning and behaviour of
(a) seizure vs normal children, and (b) phenobarbitﬁl Vs
placebo subjects, it seemed important to examine the maternal’
attitudes of.seilzure vs %armal subjects. |

I

To summarize, the present study posed three main

questions:

(1) Are there differences in overall intellectual function- .

ing and/or specific cognitive abilities between (a) seiz-

ure vs normal children, and (b) phenobarbital vs place-
bo subjects?

(2) Are there differences 1in behavior between phenobarbital,
placebo, and normal subjects?

(3) 'Do maternal attitudes differ in mothers of children who

have had a seizure when compared to mothers of normal

children?
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Method

Desién | o -

‘ The study was conducted in a doublé:blind'fashion.

The 3 x 2 % 2 design was composed of the-follouing in@cpend-

ant variables: -

(a) Group - Drug vs placebo vs Normal

- In accordance with the design of a larger study in which

subjects used for the present research were involved,
children who had suffered a single, brief febrile seizure
{criteria deflned in Appendlx A) were randomly a551gned\
to either the Drug or Placebo condltlon, gtratifying for
sex, family history of seizure, and age (6 - 12 months or
13 - 56 months). In the dMormal Control group, subjects
were matched as a group with the experlmental on age,, sex,
socioeconomlc status (Hollingshead Scale), and language

(b) Time on Drug - 8 months vs 12 months

In the seizure groun, one group of children were tested
after 8 months on drug, andianother group were'tested after
12 months. The Normal Control gfoup had no comparable Time
factor. .

¥

(c) Sex - Male vs Female
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Subjects

Subjectsrin:the selzure group were drawn from the
Emergency Room and Convulsive pDisorder Clinic of the Hontre}ﬁ
Children‘é Hospital.

Subjects were excluded from the study 1f there was
evidence of CNS infection, moderate to severe mental retaré—
ation as assee\Ed by the Denver Developmental Test, Micro OF
macrocephaly, focal neurologlcal findings, significant con-
gen%tal anomalies, perlnatal insult requiring intensive care,
or other major illness.

In -the Normal Control group, subjects were drawn'
from the Medical Outpatient'clinic of the same children's

‘,, hospital, and the private practlces of two local pediatri—
cians. The same criteria for exclusion &s outlined for the
experimental group were applied, with the additional stipula-
tion that they have no hlstory of seizure.

There we}e 62 subjects tested for the study. Two
sﬁbjects from the Drug -Group Were droppeé from the .statisti-
cal analyses as they were judged to be non-compliant (blood
levels of phenobarbltal consistently less than .5 mg/dl or
no urine specimens made available), leaving a total of 60
sub]ects w1th a mean age of 21.8 months.

- Of the 24 subjects in +he Drug Group, 14 were

v female and 10 male, with a mean age of 23 months. In the

placebo condition there were a total of 18 subjects, 10

3
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female and 8 male, with a mean age of 21 months.. The Normal e

Control Group was composed of 18 sﬁbjects“ 9 femalés and 9

males, with a mean age of 21 months.  There were no signi-

. F .
ficant differences between the groups on age, F (2,53) = .15,
_or socioeconomic status, F (2,53 = 1.77. (A table of des-

criptive statistics on the sample may be found in Appendix

B)._ A ' ' .

Procedure

- Medical Treatment Plan

In the‘two experimental groups, pills were adminis-
tered as a single bedtime dose. Placebo and phéenobarbital
tablets were identical in appearance. 'Phenobarbifal was
givén’oﬁré 4 - 5 mg/kg/d basis. 1In order to assess compli-
ance,'both phenobarbital and placebo tablets contained 4 mg
of riboflavin, which on urine flourescence indicates whether
a pill has béeh taken in the past 18 hours.

Follow-up visits were schedqledlat 1, 4, 8, and 12
months after subjects éntered the study., at which times
urine was checked for flourescence due to riboflavin ‘and
blood for phenobarbital levels was'drawn for both placebo
and phenobarbital subjects. Phenobarbital levels were
determined by a standard gas liqgid chromatography methdd;

Results were screened by a neutral observer and withheld

 from both parents and perimenters until completion of the

-~

study..

;
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When side effects were reported, the dose was
lowered to 2 - 3 mg/kg-for two to three weeks, then in-
creased again to 4 - 5 mg/kg. If side effects recurred,
the dose was continued at 2 - 3 mg/kg. Ch}ldren @ith a
second seizure or side effécts intolerable to parents were

dropped from the study, (Appendix C).

- Psvchological Evaluation ' .

Parents 1n all gro;ps were requested to take part
in a stud§ investigating child development, and all conseﬁted
to participate. Thus, parents of children in, the experi-
mental groups did not have a priprlexpectation that testing
was evaluating their child because of seizure history or
treatment. This procedure was followed with the inteﬁt of
eguating the normal and experimental groups, as fully as
possible; in terms of pprental pressure to perform and
threat of evaluation. -

Experimental subjects were assessed during a regq—‘
lar hospital visit when they had been in the study for eitﬁer
eight or twelve ménths.‘ Normal sukjects were iﬂterspersed

|
amcngst the eﬁberimental to ensure that the tester remain

- ! -

" blind as to grdup membership of the child.
Mothers remainea in the room while their child was
tested and during this time answered the two guestionnaires

requiring maternal ratings. If not completed during this

session, the gquestionnaires were. taken home and returned by

<
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mail. All parents were offered general fegdback on their

child's performance aé'the end of the single testing session.
Evaluation covered three areas - cognitive development,

behaviour, and maternal attitudes toward child-rearing.

(a} Cognitive Development

Children aged two vears and up were given. the
Stanford-Binet Intelligence Test. Children under two vears.
of age, or‘those failing to obtain a basal score on the L
ﬁinet, were given the Mental Scale of the Bayley Scales of
Infant Development. The 1Q scores derived from these tests
were used as a measure of general cognitive development.

For those subjects tested with the Binet, scores were-broken
down according to valett's (1964} Clinical Profile for the
Stanford-Binet.
“(b) _Behavior
Two measures of behavior were oBtained: y a
1) The experimenﬁ%r rated £he child's behavior during the
testing.sessicn on the Bayley Infant Behavior Record
(BIBR) . ‘
2) Mothers'rated their child's behavior in general using
the Pre-School Behavior Questionnaire develoﬁed'by
Behar and Stringfeld (1974) .

3} Maternal Attitudes

Maternal ratings were obtained on the Child Behav-

~lor Inventory (Hurley s Hohn, 1971).
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Co-Rater Reliability
To ensure the reliability of testing measures, &
co—observer was present, in 45%-of the cases. Inter-rater
reliability was calculated using a "percentage agreement“
method,_definea as the percentage of cases hav1ng no more
than a one point inter-ratex difference. For the 13 BIBR
items used, percentage agreement between raters averaged

El

77%, with a range from 52% toO 100% agreement.
| 3
Measures .

- Bayley Scales of Infant pDevelopment (BSID) - Mental Scale

The Mental gcale of the BSID was designed to assess
abiiities over aeveral areas - sensory—perceptual acuity and
discrimination ability; object constancy, memory,learning and
problem—solving ability:

- vocalization and early verbal communication:
- the- ability to form generalizations and classifi-

cations, an early form of abstract thinking.

The Bayley wWas developed as & measure of a child's

current developmental status in relation to peers, and was

not originally intended to predict later ability. It was
chosen for the present research because of its "careful
standardization, high'reliability and broad cdvetage of -
behaViour {(BUros; 7+h Annual gdition) -

The Bayley was standardized on a sample of 1262

infants ranging in age from 2 to 30 ménths. Subjects were
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selected to be representative of the American’populatiOn
in terms of geography and residence. Only normal subjects
living at home were included, and age, sex, race and educa-
tion of head of household were controlled for. The distribu-
tion of raw scores at each age level was converted to nor-
malized standard scores with a mean value of 100 énd standard
deviation of 16. |

There are a total of 163 items on the scale which
are rated as either Pass 6: Fail. The total number of items
passed serves as a raw ;core which is then con&erted to a
standard score;, yielding'tﬁe Mental Developmental Index, egquir-
valent to an IQ'score. - ‘

t
Reliability

A

The split-half reliability for 14 age groups range
from . 81 - . 93, with a median of .88. Mean percentage of
agreement for one-week test-retest écores was .76 and.for
tester-observer ratings it was .89 ({(Werner and Bayley, 1966)..
Validity '

Scores were obtained from 120 children aged 24,’27,
and 30 months on the Bayley and the Stanford-Binet. Correla-
tions ranged from .47 - .§4 with a mean correlation of .57.
Taking into considerationrthe restricted range of scores
caused by'the nature of the sample, especially‘énlthe Binet,
this is.judgea'a'satisfactory degree‘of agreement;

Although the Bayley!was not designed as a predic-

tive measure, the predictive validity in the present research
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is an important factor. It has been found that the Bayley
Mepral Scale administered at age 13 - 16 months (which cor-
espondé to the minimum.age of testing for all‘subjecfs in
e ;resent study) correlates with the Stanford@-Binet given® =a
at ége three, £-=.90, a highly significant correlation.
This can be cited as support for using the two different
meésureg‘(i.e. the Bavlev and the Binet) as equivalent in
the present study (Ramey, Campbell, and Nicholson, 1973).
Nevertheless, an effort was made to ensure ah equai number
of Bayleys and Binets between the groups. |
- The Stanford-Binet Intelligence Scale

—
The Stanford-Binet is a test of general intelli-

gence, designed to cover @g wide range of functions, with
emphasis on judgement, ehension and reasoning, plus

perceptual-motor ability. ‘Tests are grouped into age levels
Py .

. ranging from.,age 2 through Superior Adult. Each age level

contains six-tests of approximately uniform difficulty,
score§ as Pass or Fail. A Mental Age score is .calculbted
by crediting basal age and adding months credit for each

test passed beyond the basal level. The Deviation IQ is then
derived from the Mental Age and Chronological Age. This IQ
is.a\étandard score, Having a mean of 100, and a standard

.

-

deviation of 1l6.
-

This'study employed the 1960 revisicn of the Binet

and Simon scale. Intelligence quotients were derived apcord--

"
]
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ing to the new norms established in 1972. The population
tested consisted of.ISO subjects at eagh age level of the
test chosen to be inclusive of the United States population,
without regafd to"race or national origin, with the stipula-
tion that the primary language gpoken dat home be English.

Reliability = : ‘ S : 4

Reliabiliff of the 1937 revision was determined by

correlating IQ of forms L and M, administered to 3184 Ameri-

can, white children within a one-week interval. The Stanford-

- Binet was -found more reliable for the older than the younger

ages, and for the lower than the higher IQ. At ages 2% - 5%,

the age of subjects in the present study, reliability co-

gfficientsrrénged from .83 to .91 (Anastasi, 1968).

validity . -

_Criterion validity, ogtained through cérrelation
with schoo} grades, teachér ratings,»and achievement test
scores, yielded correlations between .40 and .75 (Anastasi,
1968). L~

In terms of predictive validity re: adult IQ,
Bradway, Thompsbn and Cravens (1958) followed children
tested at.ages 2 - 5%, gnd found .65 correlation with 10-
vear retests and .59 with 25-year retests, thus showing that
IQ as determined by the Stanford-Binet is a relatively stable

measure.
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- Vallett's (1964) Clinical Profile for the Stanford—Bineé‘
Recently, attémpts have beeé made to develop a
classification system for the Stanford-Binet wh;ch would de-
scribe a pattern of performance instead of a globai IQ score.
Two factor-analytic studies are available for the 1960
revision of the Binet, but both’'were done only on the upper
ievels of the test (Stormer, 1966; Ramsey and Véne, 1970) .
Valett's classification scheme has the advantage‘of classify-
ing each item at all age levels. Items were classified on
the basis of face validity by'ten graduate students in a
class on intelligence testing. Final categorieé were decided

by Valett based on Consideration and compa;isoﬁ of these

prior sortings. The rgsulting profile is composed of six ?

categories of ability:

1) General Comprehension - the ability to conceptualize
and integrate components into meaningful total relation-
ships. .

2) visual Motor - the ability . to manipulate materials in a
problem situation, requiring integration of visuél and
motor skills.

3) Memory and Concentration - the ability to retain informa-
tion (requires motivation as well as aﬁtention).

4) Vocabul;ry - the ability to correctly ﬁse(words in as-
sociation with concrete o;-abétract material; under-

standing words and concepts; quality and guantity of

verbal expression.’
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5) Judgement -~ the ability to comprehend and respond ap-—
progriately in speéific'situations requiring discrimina-
tion, coﬁparison and judgement in adaptation.

6) Arithmetic Reasoning - the ability to understand
numerical cdncepts.

While the validation of Valett's classification
system leaves much to be desired, other available schemes,
such as éhat of Sattler (1965) were developed in much the

same manner (i.e; baséd on face validity of items) and had

‘no better validation sﬁudies to support them. Silverstein

{1965) repofted that the two systems of Valett and Sattler
dgreed in classifying 75% of the Stanford-Binet items.

Valett's profile was selected, as it used categories of ability

appropriate to the interests of the present research.

- The Pre-School BRehavior Questionnaire (PEQ)

The Pre-School Behavior Questionnaire was developed

by Behar and Stringfield (1974) as a screening instrument to

identify pre~schoolers who show signs of emerging emotional-,

behavioral problems.

The questionnaire is composed of 30 items which are
r%téd on a B—boint scale of: Does NotApply (0), Applies
Sometimes (1), and Applies Frequently (2), yielding scores
ranging from‘O - 60. Faétor Analysis yielded .a three-factor
solution, the three factors named as: (I) HostileuAggressive;
(II) Anxious—Fearful; (III) Hyperactive-Distractible. The.
third .scale is the dimension of primary3inte;gst in the pre-

sent study.
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The ihstrument was standardized on a sample of 496
normal subjects,3 to 6 vears old, ranging across'socioeconomic
status, both white and black, male and female, and on a group
of 102 emotionally disturbed children. Re;ults were replicateq
on a smallér group of 80 normals and 9 emotionally disturbed,

similarly selected.

Reliability ;

Inter-rater reliability, between teacher and teacher-
aide, ranged from .30 to .97 wiéh a mean correlation of .79
{Behar & Stringfield, 1974). Since familiaritv with the child
is needed to thain a reliable score, maternak ratings are
expected to maximize reliability.

. Test-retest reliability over a 3 té 4 month period
ranged from .53 - .98 with a mean correlation of .87. The
reliability of the Hyperactive Scale in particular raﬁged from
.86 - 1.0 with a mean Ir = .94 (Behar & Stringfield; 1974).
Validity '

'~ Each item on the scale significantly differentiated
(p<.dl) bétween the normai and disturbed groups. The overall
scale d;fferentiated beyond the .0001 level of significqﬁce,
thus  establishing sufficient criterion validity. The PBQ
was chosen for this study because of the few behavioral mea-
sures geared towards this young age group, it showéd excellent
criterion validity and good reliability. An added feature
was ‘that classification of items into tRe three scales was

based on Factor Analysis rather than mere face validity,
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¢ - The Bayley Scales of Infant Development -

Infant -Behavior Record (BIBR)

. The Infant Behavior Record was designed as a clini;
cal rating instrument for use in conjunction with the other
Bayley Scales of Infant ﬁevelopment, to assess behavior in
the areas of (a) ;nterpersonal‘and (%) affective domains;

(c) motivation or attentional variables; and (d) interest in

specific modes of sensory experience. For the purposes of

the present research, all but the latter area were scored.
Thus the scale was made up of 15 items falling into
three general categories:

1) Interpersonal Relations - 4 items rating sociél orienta-
tion "to persons, examinef, and Mother.

2) Affective Behavior - 3 items rating fearfulness, tension,
and Qeneral emotional tone.

3) Attention - 8 items rating object ocrientation, goal-.
diéectedness, attention span, endurqnce, activity and
reactivity. |

Items are generally rated on a 9 point scale, with the ex-

ception of 2 object orientation items ratedJYés or No, and

2 social orientation items which use a 5-point scale. These

two 'Yes/No' object orientationhitems were omitted in the

present study. Behaviof is typically judged by comparing a

child's fatings on a particular .-behavior with the modal rating

in its age group.

While there_has been little research Eo date on the
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reliability and validity of this 1969 version of the BIBR,
Honzik, Hutchings and Burnip (1965) found an earlier version
of the scale-to_successfully discriminate among groups of
children with varying degrees of neurological impairment.-
Most reéently,'the présent version of the scale Qas found to
accurately reflect established developmental trends such as
interest in manipulating, mogthing, and banging objects;

fear of strangers in the first year, negativism in the second
yvear, and increasing attention span and task orientation with
age (Dolan, Matheny and Wilson, 1974}. - This same study found
80% agreement in modal ratings of behavior between their
sample and that in the original Bayley éample.

R The BIBR was selected for use in the present
research because it employed é rating scale, tapped behaviors
which were appropriate to the interests of this study, and
was designed specifically to be used by testers during an in-
tellectual assessment of infants.

- The Child Behavior Inventory

This instrument was developed by Hurley and Hohn
(1971) to assess. parents' child-rearing attitudes. The 75
item guestionnaire is a revised version of an‘earlier 179-
item form. Each item in the inventory is rgted on a Likert-
type scale with five response alternatives: Strongly Agree,
Agree, Uncertain, Disagree, and Strongly Disagree. In order
to control for generalized response set, agreement and dis-

agreement items are palanced. Four points are assigned to
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responses which étrongly endorse the target attitude, 3 to

modeiate endorsement, 2 to neutral responses, 1 to moderate

dissent, and 0 for strong dissent.
Three scales are incorporated in the questionnaire:

1) Manifest Rejection - fhis refers to a general tendgpcy
to assume negative and punitive stance toward children.
It includes items which support behavior that minimizes
and restricts contact with children, inhibits legitimate
demands for attention and care, and imposes harsh disci-
pline.

2) The Overprotection Scale - defined by a pervasive over-
concern and overattentiveness to children, apparently
due to the belief that they will make serious mistékes if
not under careful parental supervision. Items enaorﬁe
attempts to make the child excessively dependent on
parent's adivce: guidance and admonitions.

3)- The Achievement Pressure Scale - refers to pushing a

. child to acquire social skills. Items concern topics
_such as walking, télking, weaning, toi;et training,‘care
of clothing, orderliness and school succéss.'

Reliability

Test-retest reliability for a shorter version of
the scale containing 20 manifest rejection and 27 overprotec-
tion items yielded correlations of .68 and .75 respectively

¢
(Hurley andé Laffey, 1957).°
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Validity
- Infgrmatibn on the validation of thié guestionnaire
was not available. While this raised concerns about the ex-
ternal validity of the three scales incorporated in the test;
no other suitable maternal rating scale was immediately avail-
able which was specifically designed to measure overprotection.
The CBI had the added feature of exaﬁining‘Achievement Pfes—
sure, which was also a variable of interest to the‘present
research. It was finally decided that, given the éxploratory
nature of this study, rather thag forego investigation of
maternal attitudes entirely, the CBI would be used in an
experimental fashion and results interp;eted with an approp-

riate degree of caution. {
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Results

4

Y

A. Cognitive Development
" The proportions of children tested by the Bayley

and the Stanfofd—?inet were approximate}y equal amonést the

three groups (Appendix B). One female Placebo suﬁject could

not be given an IQ score as she refused to co-operate during

-

vtesting, thus leaving 17 cases in that group.

A 3 (Group) x 2 (Sex) analysis of variance showed
no significant differences On IQ scores. Drug,‘Placebo, and
Normal groups all achieved mean IQ's‘within the normal range
(Table 1). '

Since this study aimed to look at effects of long
term use of phenobarbit;l, ig was of 4nterest to look at the
data in terms of length of +ime on the drug. Therefore, the
scores of children who had been iﬁ the study for 8 months were
compared to those at the Lz—month point in a Group {Drug Vvs.
Placebof by Time (8 vs. 12 monthé) analysis. Since the Normal
Control group had no?coﬁparable Time factor, thevaere not
included. Results %¢. this Group x Time analysis of variance
aga{n yielaed no sigﬁificant differences {(Table 2}.

.gince intelligence, &S estimated by IQ scores: is
; very global measure, and. unlikely to reflect subtle‘differ;
ences in s?ecific cégnitive functions, the 1Q score was then
broken down into-sub—categorieq of partiéﬁlar skills, using

Valett‘s'(l964) clinical profile for the gtanford-Binekt,
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which classifies items into 6 categories of ability:
(1) General Comprehension; (2) Vvisual Motor Ability;

(3) Arithmetic Reasoning; (4) Memory and Concentrétion;~

(3 Vocabulary; ' {6) Judgement. ‘Due to the young age of the

‘subjects in this study, the category of Arithmetic Reasoning

was not applicable.
i Because a classifigation procedure was avallable
only for the Binet and could not be applied to the Bayley

scales, statistical analyses were performed on a subsample

"of the 38 subjecrs'who were tested on the Binet, 16 in the

Drug group, Ll'ip Placebo: and 11 Normals. Descriptive
Statistics.qn this subsample may be found in Table 3. Thére
were no Group Or Time differences on the control variables
of Chrdnological Age (éA), Basel Age (BA), or social cless
(SES) , nor on the dependent'variaele of élobal 10. Neither
were there any 1rteractlons of Group by Sex on these variables.
However, there were sex dlfferences, with boys older (CA)
and having higher Basal_Ages (gﬁ) than‘girls. This sex dif-
ference was kept'in mind in interpreting any sex differences
which might occur in the dependent variables (Table 4). .

.Scores for each of the five subcategories of ability

. were derived by computing the number of subtests passed in a

category above the subject's Basal Age (BA). This method was

ployed with the ratlonale that only the subject's strengths\
and weaknesses within his own range of ablllty and regardless

of IQ was of interest,'51nce it had- already been establlshed

i
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that there.were no overall IQ differences.

Basal Age, which is the highest level at which all
subtests are passed {(i.e. the levei just before the first
fallure occurs) reflects the child's level of "basic ability",
where he can function with full competehce. Above)this level,
certaln skllls begin to break down, ani%ested bY'subtest
falled To 1llustrate, a- subject may contxnue to pass sub—'
tests above his BA in the aree of Judgement but rall on sub-
tests above his BA in the area of Visual-Motor Ability. This
would reflect 'strength’ in Judgement," and ‘weakness' in Visual-

Motor ability, relative to the child's basic level of general

ability.

‘ . .
To symmarize, the derived score of number of subtests

passed above BA is judged to reflect the degree of strength in’
a partlcular skill, relative to & subject's basic level of
overall ability. Analy51s was thus designed to ascertain
whether a pattern of relative strength or weakness lq‘any-
specific area of abillty would be manlfested amongst the
groups. )

Since we found BA to correlate with Binet subscores
(Table 5}, but not to differ significantly.between groups,
statlstlcal analyses were performed covarylng out the effects

of BA. 1In addition, since the purpose of analysing Binet

subscores was to investigate relative strengths and weaknesses

in particular cognitive skills, regardless of general intel-

ligence, and since IQ.also correlated with subscoresﬂ IQ was
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also covaried out.

A Multivariate Analysis of Covariance (MANACOVA)
showea Basal Age and IQ to. be significant covariates in both
Group x Sex analysis, E (l,?l) = 5.94 p <.001, and the Group
x Time analysis F(1,21) = 6.28/;<4.001.

Accoédingly,a 3 (Group) by 2 {Sex) MANACOVA was

performed, including the 3 dependent variables of Comprehen—

‘sion, Visual-Motor ability, Memory and Concentration, Vocabu-

lary, and Judgement, with covariates of BA and IQ,- Results
of this analysis showed no significant differences in these
specific_cognitive functions (Table 6).

Results of a Group X Time MANACOVA showed that

‘ whereas there was no significant Group difference, the main

effect of Time was signifieant, and the jinteraction approached

significance at the .Oé ievel'(Téble 7). Upon examining the

"univariate‘F'tests {Hummel and S1igo. 1971), the significant

[ 4
Time. difference could be traced-tdjthe variables of Compre-

hension, F (1,21) = 5.63 p «.08, and visual Motor ability.

F o(1,21) = 5.16 pyt .03 (Table 8).
. The marginallsignificance of the overall Group’x
Time intéraction (p . .07) was caused by Comprehension being
significant (Table 9). Since this variable was also a main
contribdtor to éhe s'gnificant Time effect, itlmade sens% té
lock at this sPeciffg'inheraction despité'the marginal signi-

ficance of the inkteraction over all variables. Figure 1

illustrates that children on phendbarbital for 12 months
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achieved lower scores in Comprehension than both their 12.

month Placebo controls, F (1,21) =, 4.71 p< .05, and those .
drug subjects. who only been on phenobarbital for é months,
F (1,21) = 13.25 p <.01l. There was no significant differénce_
between,Drug and Placebo groups at the 8 month period,,
F (1, 21) = 3.20. .
Althoﬁgh the first gquestion asked of thig.%tudy ‘
was whether there existed significant, discréte group differ-
ences in cognitive development, a more vital questién:oﬁ ab—
plied research would be:‘"égé there any variablegzwhich would-
enable us to predict perf;rmance of ‘an individual child on
measures of cogni£ivé ability?" To answer this.quest¥dn, al
series of stepwise multiple regréssion‘analyses:with forward .
inclusion were_underféken'for eaéh of the five 5k;ll ?ﬁégél
derived from the’ﬁinet.
First, only the data from subjects in the Drug and
Placebo groups were anaiyzed. ‘The preaictér, or ;ndepehdent
varia@leé énﬁered into the analysis were Ehronological Age .
- {(CA}), Basal Age (BA) anq Biood~Drug Level. In #his analysis
Blood D¥ug Level emerg?d as”a significant pred}ctor only for
Memory score, F (3,20) = l.76‘p¥..01¢ .Basal Age emerged as
a significant brédictor '0of Visual Motor Ability, F (3,20r=13.08
p<.01l. - |

In order to conduct a Seizure vs. Normal comparison,
' } .

-

the Drug and Placebo groups were collapsed into one and com-

pared as a whole to Normal controls. Group Membership was
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then added to the predictor variables delineated above.
Results showed that Blood Drug Level again predlcted memory

score, F (4,30) = 9.43 p 2 .01, but no other measures. Group

was also a predlctor of Memory score, w1th Placebo scorlng

higher than both Drug and Normal the, mean scores belng
75, 1.5,.and .96‘respeqtively. BA'srgniribaﬁrly'predicted

Visual Motor score F (4,30) 13.09 -p. .01.

In oxder to' further investigate this Drug effect),

the data from the Drug group alone was analyzed.' A signifisr

.

.cant negéﬁive correlation, r(l4f‘5-:.52 p .05, was found

beqﬁeeﬁ'lebel‘of Phenobarbital in the‘blood and scores on

Memoryl No signifigant-oorrelationsﬂwefe found between Drug

; n‘..

level and the other four categorles of cognltlve abilities’

(Table lO) . X - -
, ) . ot
B. Behavior R

'Thére were two sources of behavioral data in the

‘PreSeént researchu

1) Experimenter ratings of behavior during the testing
‘session; as'assessed by the Bayley.Infant Behavior Record

. * -

. (BIBR); = '*

2) Maternral rataings of behavior in general, as assessed by
£ ’

the Presohool Behavior Questionnaire (PBQ)

1 ‘

In order to make the BIBR a more comprehen51ve mea-

sure and "to eliminate multiple:- analyses 1nvolV1ng«each indis

- -

V1dual gquestion, a factor analy51s of. the 1tems was Uerformed B

n
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and composite scores derived., The results of thisg Varimax

Rotated Factor Analysis are presénted in Table';l. The 3-
Factor solution cumulatively accounted for 65.3% of the total
variance. As can be seen frém Table 11, the items which
loaded mos£ strongly on Factor 1 were Activity and Tension

at one end of the continuum and Fearfulness, Aétention-Span,
Responsiveness to Persons, and Endurance at the opposing pole.
This factor was named as.Activity.

-

The second factor loaded hlghest on the items of

.

Emotlonal Tone, Responsiveness to Examiner, Cooperatlveness,

with Fearfulness, at the opposite end and thus wa's naged as

Psychologlcal or Emotlonal State.

The third factor loaded on Object Orlentatlon,

.
'

Goal Dlrectedness and React1v1ty, and was thus named as
Attention.

Having established this 37F§ctor solution for the
BIBR itemé: a Subject 's 'score' on each factor was combuked,
and these comp051te scores used for subsequent statlstlcal
analyses: That is, scores .£or the original 15 items of the
BIBR were nqw reoresented as 3 composite scores names as
ACTIVITY PSYCHOLOGICAL STATE, and ATTENTION.

" The three factor scores from the BIBR plus the 4

scores from. the REQ (Total number of behaviour problems,

Hostility-Aggressionﬂ Fearful-Anxiousness, Hyperactivity)

AR
were then entered into a —ultimariate analysis of variance

Y
in-order to.evaluate behavior.
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Results of the 3 (Group) by 2 (Sex)‘MANOVA showed
no significanf differences, either in the overall Manova or
the univariate F tests (Table 12). "A 2 (Group)rby 2 {(Time)
MANOVA also resulted in no significant differences (Table 13).

Although there were no overall group differences
in behavior, of interest was the relationship of drug level
in the blood to various behaviors. Thus a Pearson product~-
moment correlation was computed betweén drug level in the
blood and the vafious behavioral measures; There-were no
significant correlations found between sérum_drug level and

these measures (Table_lO).

C. Maternal Attitudes

The Child Behavior Inventory yields three scales

‘of attitudes toward child-rearing: (1) Overprotection;

(2) Achlevement Pressure; Fnd (3) Manifest Rejection. Since
the hypothesis being tesfed was Qhether m;thers of children
who -have suffered a seizure have different expectations and
attitudes than mothers of 'nofmal' childrén, the Drug and

Placebo groups were collapsed to form a Seizure Group, which

was then compared to the Normal Control Group. A 2 X 2 (Group

/ . .
‘x Sex) MANOVA showed no differences between the groups {Table

14} . '
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Discussion
The méin questions poéed invthe ?resent study were:

1) Does long term u;e of phenobarbital with very young
children affect cognitive development?

2) Is behavior affected?

3) Does a history of seizure affect maternal attitudes in
the form of overprotectiveness, lowered expectations,
etc.?

To address the first issue, as in previous research .

(Barnes and Fetterman, 1938, Somerfela—Ziskiﬁd and Ziskind,

1940), this study found no differences in overall intellectual

. -
functioning between children on drug and placebo. Nor were
10 differences demonstrated between children who had had a

seizure and normal controls. However, when IQ was broken down

‘into'specific skill areas, some interesting findings emerged.

Although nowhere did we find distinct differences
between the groups on any of the five measures of cognitive
functlonlng, w1th1n the drug group there was a SLgnlflcant
relatlonshlp between level of phenobarbltal in the blood

and scores ‘on the Memorv-Concentratlon items of the Binet.

‘That 4s, the higher the drug level, the lower were the scores

on Memory, relative to the subject's basic level of ability.

%t should be noted that this relationship was demonstrated

desﬁ&te the fact that all children had serum drug liyels well
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within normal, non-toxic limits. Thus, we find that even
levels of phenobarbital considered to be non-toxic do have
detrimental effects on performance of tasks requiring'memory'
and concentration. Now, this negative effeet was apparently
not substantial enough to cause a distinct lowering of scores
in the phenabarbital group as a whole. However, considering
the importance of memory and concentration in learning, it
is conceivakle that ovér long periods o§ time this impaired
functioning in memory might be felt in other areas of cogni-
tive ability. 1In fact, the inferior Comprehension scores

of subjects on!phenobarbital for twelve.months_as compared

to those only on for eight months may yeflect just such a

| ) L

subtle process.

However, it is difficult to make conclusive state-

ments about.a cumulative effect of phenobarbital based ‘on

the present study. What would be needed to support this

contention is a longitudinal study which tests the same

subjects at various points in time and examines whether there

is a progressive decline in performance. In the research
presented here, the eight and twelve month Drug groups were
composed of different subjects and, considering the small
saﬁple size involved, with unequal distributions of sex and
age, the reliability of the significant Group x Time inter-

action is guestionable. -

Also, in order .to support the argument that higher
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levels of phenobarbital impede Memory and Concentration, which.
in turn affects Compfehension,.it would be necessary to
demonstrate that those éubjects who had higher érug serum
levels and lower memory scores were also ‘low on Comprehénsiqn.
However, unlike Memory, Comprehension did not correlate with
serum drug levels, and if Memory scores‘are plotted against

Comprehension scores, no relationship is evident (Figure 2).

Thus, the lowered Comprehension scores of the twelve

"month group are somewhat difficult to interpret. The Stanford-

Binet was originally designed as a measure of general intelli-

gence encompassing a wide range of intellectual functions.

Unlike the Wechsler Intelligence Scale, na attempt was made
in the original design of the test to tap'spgcific skills
equally across age levels. It has only been in recent years
that attempts have been made to classify items on the.Binet
into skiil categories and develop a profile of abilities.

This posed a number of problems in the present research:

1) it must be kept :#in mind that Valett's classification

system is based on face validity éf the items, thus
necessitating conservative interpretation when comparing
categories as measuring very specific and definite cog-
nitive abilities; ”

2) the number of subtests in any éiven skill area fluc~-
tuates depending on the age level being tested.

Given the relatively heterogeneous range of ages within the

groups} and the fact that basal age correlated with Compre-
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‘hension scores but less so with Memory scores, it is possible
that differences were caused by the age factor.

In order to overcome this problem, Basal Age was
used as a covariate. In additién, mean age of subjects was
controlled over Groué; and Time, theoretically making any' )
;tgst artifiact equal for all groups. However, it .is possible
that, because of the small sample siie, heterogeneity of
within-cell age could effect results, deépite‘the fact that
mean age was equivalent.

Thus the low Comprehension scores in' the twelve
month Drug group must be interpreted with caution. The value
of the findings lies in providing direction as to*which
areas of cognitive functioning might be effected by pheno-

-

batbital, and accordingly should be investigated more thoroughly.

Turning to the behavioral effects of phenobarbital,

"

no significant differences were found on any of the measures
_useé in this study. Neiﬂger maternal ratings of a child's
behavior in general, nor examiner's ratings of behavior
during testing could distinguish children @h phenobarbital
from their placebo and normal controls.

Contrary to clinical reports that phenobarbital
sometimes produces hyperactivity, and despite the fact that
behavior disturbance has'been cited as almajor reason for

terminating drug treatment in some studies {Heckmatt et al.,

1976}, subjects in the Drug group were not found to exhibit
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more hyperactive behavior than controls, eithér on the Hyper-
activity scale of the PBQ or on the ACTIVITY factor of thé
BIBR. |

A majpr difference bethen this study and previous
reports in the literature lies in the use of an objective
questi&nnaire, which takes into account not only freguency,
but also degree of behavior ?roblems. .Previous research #
has reliéd mainly on documentapion of parent's compiaints
about'behavior, where boﬁh physiciaﬁ‘and parent are aware that
the c@ild is on barbiturate medication. It appears that wﬁen
studiéd in a systematic and objective fashion, where both
" parents and physiciané are blind as to whether a child is on
drug or pLacebo, problematic behavior which may often be at;
tributed to the'drug is found to be comparable to the séoradic
behavior disturbance common to all children in this age group.
.In support of this was Ehe'finding that, according to parental
.reports.documénted by physicians in the study, transient
(i.e. lastihg less than 3 weeks and not requiring dose change)
side effects, such as fussiness and sleep disturbance, were
reported egually (23%) in both placebo and drug patients.

However, there existed confounding factors in this
stud; which should'be born .in mihd when comparing the posftive

results of the present research to earligr reports in the

+

*literature: _ . . ;*¢/@
(a) dose-related side effects were eliminated by dose-adiust-

ment prior to psSychological testing in 4/35 drug subjects;

*

L)
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(b) - there were 3/35 subjects (8%) in the drug group.and 1/30
- subjects (3%) in vlacebo, who dropped out of the study

prior to testing because of side effects which were in-

- tolerable to parents {ie.  did not disappear with dose

- 1

. changes of time) .
| Thus} the' sample tested was somewhat biased. Never-

theless, based on the findings of the present study we can

say that, given dosage levels whlch are cllnlcally adjusted

to be aoprdprlate for the individual Chlld behavior problems

of-'a tontinuing nature need nqt arise.

In terms of t%@ biasing effect of drop outq con-
sidering the small proportlon of ‘drop out relatlve to the total
sample, and g;ven the. total lack of even 2a trend in the data,
it seems unllkely that this subject loss would drastlcally
change "the results, .especially since drop, out'%ue to side ef—

fects was not.exclusive to tHerphenobarbital group but also

occurred in one case in the placebo group.
. _ ” R

. ’ The‘third ared of investigation concerned maternal
attitudes. There has been sbSe.discussion in the literature
ae to ether the behavior problems and schoel d;fficulties
exhlbl.ed by epileptic chlldren could be a result of parental
attltudes rather than medlcatlon Slgal and Gagnon (1975)

~ found that childtren who had been hospitalized between the

&

-ages of 2 and 5 for gastroenterltls exhibited more conduct

problems-and dependency at the ages of 8 to 12. Hartlage et
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al. (1972) found epileptic children to be more depéndent than
toﬁsillectomy or cystic fibrosis children, however they did
not find the child—reariﬁg attitudes of parents to differ
amongst the three groups. |

In.the present study, no differences could be
found between parents cof normal childre; and those who had
"had a seizure on measures of Overprotection, Achievement
Preséure, or Rejection. It may be ﬁhat a‘single, brief,
febrile seizure, altHough traumatic at the time, does not
produce long-lasﬁing changes in parental attitudes that would
still persist a yéar later, especially when there hés.been no
recurrence of seizure. In fact, this may be the problem in
maintaining compliance in such research. Although not gdocu-
mented, a high frequency of cancelled hospital appointments
was noted in the experimental group. It is conceivable that
mothers might initially react to serious illness with over-
protection, but that when they see their child return to
normal health, and with no reéurrent seizure to reinforce their
fears, they become less concerned, less conscientious about
follow-up visits, see no need to continue medication , etc.
Certainly the results of the present research lend no support

to an hypothesis of overprotectiveness as contributing to .

problems in thé—seizure‘group.

-

' To summarize, the main aim of this thesis was

first to establish whether the cognitive‘development of

toddlers was affected by long-term use of phenobarbital. No
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differences 'could be found between drug, placebo and normal

. ]

subﬁects in genefal intellectual functioning as measured by
IQ. However, a significant inverse relationship was found
between level of phenobarbital in the blood and scores on
Memory and Concentration items of the Stanford-Binet. In
addition; there was some indication tﬁaﬁ length of time on
drﬁé negatively influenced performance on Comprehension items.
Although the latter finding could not be ¢onsidered conclu-
sive, due to proBlems with the design of the measure used and
small sample size, its value lies in narrowing down which
areas of cognitive functioning should be investigated more
thoroughly.

There was no evidence in the present study of
greater behavior problems or hyperactivity in the phencbarbital
group. Nor were mothers of children who had a sei?ﬁre found
to be more overprotecti?e +han mothers of normal.children.

In éqnclusion, results of the :esearch’presented
in this thesis lend little support to contentions that pheno-
barbital has significant detrimental effects on cognition
and behaviqr, as no overall group ﬁifferences could be demon-
strated. -However, they éo support a poliqy‘pf maintaining
the lowest posgible serum drug levef and fe—evaluatind
the necessity of keeping a child on medication fof a éull
year. Research is needed to egtablish an optimal therapeutic

drug level and length ofi treatment which maximizes prevention
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of recurrent seizure while minimizing negétive effects on

cognitive functioning. .
Meanwhile, investigation of drug effects on cogni-

tive skills shéuld continﬁe using finer, more specific mea-

sures of functioning than were available to the present

study. Future research should focus on assessing Memory and

‘Comprehension abilities in particular. Ideally, a longitudinal

design would enable researchers to follow the progress of

children on drug, and establish whether phencbarbital does

lead to progressive deterioration in cognitive functioning

over a long period of time. <Crucial to this type of research

is a follow-up study which examines whether the effects of

phenobarbital are reversible upoh termination of'drug treat-

ment, or whether they lead to more long term deficits.

- 13_.:3-\
-
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Table l: ANOVA Table and Summary Statistics on IO - G X S

it

Source df Mean Sguare ~F_ratio
" Group (G) 2 103.64 . 30
Sex (S) 1. 84.37 .25
G xS y 2 341.52 - .98
Error 53 341.78 ¢
Mean - sD "N
Group - Drug 108.5 15.96 24
Male 111.2 11.57 10
Female l0€6.5 18.66 14
Group - Placebo 103.9 19.4 , 17
Male 97.5 20.0 8
Female 109.6 i8.0 9
Greocup - Normal 105.7 20.3 18
L] * o —
Male 104.4 19.9 9
Female 106.9 21.8 9

@ V -
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Table 2: ANOVA Table and Summary Statistics for IQ - G x T

Source
Group (G)
Time (T)
G x T

Error

Group

Time
Time

Group

Time
Time

37

Drug

8 months
12 months

Placebd

8 months

12 months

©109.

Mean

108.5.

o un

107.
103.8

102.5
105.1

Mean Square

211.06
.11
45.91

319.89%

15.96

13.35
18.05

19.4

17.8
21.7

F ratio

10
14

17

O o

.66

.00

.14
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Table 4: F Ratios for Control Variables in Binet Subsample

Source
Group (G)
Sex (S8)

G x S

Group (G)
Time (T)

G x T

BA SES
1.28 .26
12.80*%%  4.52%

.88 - .06

.69
.23

.11

Table 5: Correlation Coefficients for Bineit Subscores

with BA, CA, and IQ - n =2g

Comprehension
Visual Motor

Memory

Vocabulary

Judgement

*  p :c.05

* % pLA_Ol

L60**

¥ 10

10
'4
1s
.18
1.32
.14
.06
.97
.29
.01
.37%
. 59**
.21
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Table 6: Group x Sex Multivariate Anaiysis of Covariance

Oon Binet Subscores with covariates Ba, I0

L Wilks
Source - df Error df Lambda
Group - . . 10 52 .68
Sex ' ‘ 5 - 26 .83
Group by Sex 10 52 .64

Table 7: Group x Time Multivariate Analysis of Covariance

on Binet Subscores with covarilates BA, IQ

. ‘ Wilks
Source daf Error d4df Lambda
Group 5 17 .77
T%me 5 17 .48
Groﬁp.x Time 5 7 17 .57
* © p <.05
+ .05¢p<.10

'Table 8: Univariate F Tests for Time effect on Binet

I1Q

Subscores with covariates BA,
Variate Mean Sqguare
Comprehension 6.72
Visual Motor . 15.85
Memory .- 1.27
Vocabulary .10
Judgement .01
df = 1,21

* o o< .05

3.73*

2.55%

F ratio

5.63%*

5.16%*

1.51
11
.00
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’

for Group X Time on Binet

Subscores with CO

variates BA, 1Q

variate Mean Sguare F ratio
Comprehension 8.93 7.49*
Visual Motor .01 .00

Memory . .00 .00

vocabulary- 1.24 1.32

Judgement 12.00 3.11

af 1,21

x p < .05 E .

_Table 10: Correlations betw

Dependent Measure

een'Blood Drug Levels and
< »

Drug Level with Cognitive

Measures
0, 22
Comprehension -.04
visual Motor .16
Memory -.52%
Vocabulary -.10
Judgement .38

*p & .05

prug Level with Behévioral
. Measures: -
Total .10
Hostili;y/Aggressiop .02
Fearful/Adxious. -,002"
Hyperactivity -.01
Emotional State .29
Activity .06
Attention .16
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Table 1l: Varimax Rotated Factor Matrix for BIBR Items

Factor 1 Factor 2 Factor 3
Responsiveness to © .55 .35 ' .21
Persons
Responsiveness to -.13 .80 .18
Examiner '
Responsiveness to -.46 ;.10 . .31
Mother
Coopefétiveness .32 . 80 .09
Fearfulness .67 | -.47 -.01
Tension -.75 .03 .20
Emotional Tone : .13 . .88 .01
Object Orientation -.18 -.12 .83
Goal Directedness .29 .27 .67
Attention Span ' .58 .41 .46
.Endurance : .51 .48 .46
Activity -85 | ~.07 | -.08
Reactivity ' -.18 .42 | .58

Table 12: MANOVA Summary Table for Behavioral Indices-GxS

_ . Wilks
Source af Error 4f Lamda F
Group (G) 14 %0 . .78 . B85
Sex (S) ' 7 45 .82 1.37

G x5 14 90 .84 .58
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Table 13: MANOVA Summary Table for Behavioral Indices - GxT

- . o . Wilkse

Source df N\ Error df Lambda - F
Group (G) : . 7 29 .78 1.15
Time  (T) _B 7 29 .82 .89

GxT 7 29 .85 .75

Table 14: MANOVA Summary Table for Maternal Attitude Measures

Wilks

Source > daf Error df Lambda _F
Group (G) .= - 3 53 . ’597 .61
Sex (S) 3 53 ¢ .98 .35
G x S 3 53 .97 . .51

:,‘:\)
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APPENDIX A

Criteria for Inclusion as a Simple Febrile Seizure

1)

2}

4)

6)

7)

9)

-ld

'

Age at first febrile seizure 6 months to 3 vyears.
A single, brief (less than 20 minutes), generalized,
tonic-clonic or clonic seizure with fever. The

first recorded temperature had to be greater than 38O
R .

e}

38°C. rectal or BTOC. oral.

én EEG ten davs or more after the seizure, free of
epileptiform abnormalities.

Normal lumbar puncture.

Normal developmental and neurological exam.

No history of neonatal intensive care.

Willingness to participate in a randomizeé study and
sign_an informed ccnsent.

Private doctor's agreement and co-operation.

No severe social problems, as judged by the pediatri-

cilan.



r 2 L4

Number of sub-
jects :

Number of fe-
males

Number of males

Mean Age in

- months

Age Range

"Social Class

Number of Bay-
leys

Number of Binets

APPENDIX B

Drug

24

14

19-42 ;

16

Placebo

18

10

21

18-52

11

Normal

18

21

17-52

3.06

11

66

Total

Sample

60

33

22

17-52

21

38



APPENDIX C

Clinical Course of Original Sample

]

Placebo Phenobarpital
Total number of patients 30 35
Recurrent seizure 10 2
Drop out due to unaccept- 1 3
able side effects :
Drop out after 6 - 8 | 2 2 A
months for non-medical . S5

reasons





