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. ABSTRACT | .
A ; - ‘:\

THe present stgdy was conducted to investigate speciﬁic
attention, impulsivity, and personality characteristics,in.
the biological parents of hyperactive -children. 1In particu-
lar, the study examined objective evidence fof the hypotheses‘
proposéd'by Cantwell (lQ?f) and Morrison and Stewart (1973b)
that hyperactivity is a familial, genetically linked disorder
marked by the presence of personality disturbances in terms
of alcoholism, hysteria, and sociopathy in the biological
parents of hyperactive children. The study also sought to
provide for cross-group comparisons between the parents of
hyperactive aﬁd normal - contxrol chiléren;  In order to further
facilitate examination of ggne-environment influences, the
study provided for comparisons between biological and adop-
tive parents as well as for comparisons between mothers and
fathers. The‘subjécts for the study were the i76 parents of
43 hyperactive and‘45 normal control boys. Attention, impul-
sivity, and personality data were obtained for eﬁch parent
via the administration of a series of behavioural and self-
report measures. Results ;f the analyses indicated that the
lbiologiéal parents of hyperactive children experience more
attentional difficulties than the adoptive parents of h&per—
actives and the biological parents of controls, suggéSting a
familial association between childhood hyperactivity and.

attentional deficits in the biologiéal'parentsﬁof'hyperactiveé.




e "
No evidence was found for the prediction that -the biological
narents of hyperactives would differ from the compariéon
groups of- parents with respect to impulsivity. It was con-
cluded that attentional difficulties, in contrast to impulse
control problems, may represent a more unique‘and oersistent
deficit. The results of the personality analyses suggest a
complex interaction of both genetic and environmental factors.
Biological parents of hyperactive children'evidence a higher
overall level of psychopathology and- are at greater rlsk for
alcohol dependency than the comparison groups of parents
Contrary to the predictions based 'on the genetio'model, the
. present findings\indicate that environﬁentaI.factors are
associated with ;owzr ego strength in the parents of hyper-
actives and compared to the parents of normal controls. The
blologlcal and adoptive mothers of hyperactives, 1n contrast
to the mothers of controls, qsy be particularly susceptlble to
psychological stresses attendant to raising a ohild'with'long—
standing behavioural problems. Issues related to the implica-
tions of the findings and future directions for research were

discussed.
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CHAPTER I

. STATEMENT OF THE PROBLEM

- ‘ -

Clinicians have experienced recurrent problems with
the diagnosis and treatment of.hyperactive children.
This study seeks to investigate objective evidénce for the

’

presence of specific characteristics in the biologiéal
parénts of hyperactive children. The egistence of such
éarental characteristics would be of théoretical as well
as aﬁplied significance to the diagnqstic and treatment
process. Theoretically, objec£ive evidence for specific
differences in the characteristics of the biological
parents of hyperactive children would be of assistance in
further delineating the association between genetic-
environméntal influences and the behavioural manifestatipn
of hyperactivity (HA). 1In édditioh, the presence of
specific parental differences might provide relevant
information for clinicians insofar as different c;unselling
or tregtment approaghes are required to meet the adjustment
characteristics of each particular family.

Intérest in the etiological relationship between the
charactefistics'of ﬁérents and the hyperactive behaviour of

their children has been heightened over the past decade by

the lack of clear-cut evidence supporting other causative



2
hypotheses. Recent work has'sﬁggested that HA stems from
a complex interaction of Both genetic variation and
environmental variation. Although the.family, twin, and
adoption evidence is limited, it has indicated tyat HA is
a familial disorder transmitted from one generatién to the
next. More séecifically, it has been arqued taat
childhood HA is linked with'adult psychiatric illness,
notably, soc1opaﬁhy, hysteria, and alcohollsm (Cantwell
1977; Morrison & Stewart 1974).

l.
'The available evidence suggests that research designs

for the investigati;; of gene-environment interaction may
hold great promise for facilitation of the diaénostic and
rehabilitative process for hyperactive children (DeFfies &
Plomin, 1978; Shields, 1977). However, - the family study
literature to date_has been subject to serious methodological
and design prob ms, thus confounding the interpretation of
the findings. At present, there is a lack of objecti&e data
about the personality and other specific.chara%teristics of
the biological parents of hyperactive children.

The selection of a research design to investigate
genetic.and eﬁvironmental influences is a primary considera-
tion in current family research. It is important that the
design provide as much control over qxtraneoﬁs sources of
variance as is possible. The independent variables specified,
for the present investigation were chosen to employ controls

for the type of parental relationship (biological or



.adoptive), to compare parents of éhildren in differ_entn
index ércups (hyperact%ve or. ﬁormql control) , énd to
control for the sex of fhelparent (male or female).

In addition to the design issue, the designation of
depeﬁdent measures is a central concern. The depe??ent
variables selected should include a variety of personality,
behavioural, and demographic. characteristics in-order to
increase the poééibility of aelineating both.genetic and
environmental influences. The dependent va;iablés should
also be consistenf in nature with those éreviously employed
in family investigations. At the same time, however, the
ﬁaiiables 'should provide more objective data via'
standardized and mechanized means in order to effectively
facilitate comparison with the clinically derived
observations Wnd structured interview data presented ih
prior studies.

Attentional dysfunqtion énd impulse.control problems
hai?fiﬁﬁg been considered primary.characteristics of HA.
In/fact, the category of Hyperkinetic Reaction as'a
Behaviour Disorder of Childhood and Adolescence in the
DSM-II has been changed to Attention Deficit Disorder with
Hyperac

of Mental

in the new Diagnostic and Statistical Manual

W;Esyders (DSM-III) (1980) of the American
Psychifatric Association. The three diagnostic criteria
specifiic to Attention Deficit Disorder with Hyperact1v1ty

include the presence of developmentally inappropriate

-
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‘inattention, impulsivity, and hyperactivity.

Insofar as the chasm between gene actioﬁ and the
behavioural classification of HA may be mediated by a
complex and intricate inferaction of organic, genetic,
socio-familial, and psychogenic factors, it is important
to consider alternative means of delineatingﬁthe .
behavioural phenotypes juxtaposed to the genotype. Kidd
and Matthysee (1978) havglsuggested that biochemical and

physiological methods'méy provide a useful means of
bridging the gap and resolving the heterogeneity problem.
Attention and impulsivity meégured at behavioural and
neurophysiological levels may provide a useful means of
defining the vafiaiion at a genetic locus and the concomitant
phenotypic expression of Ha.

HA merits consideration as one of the more important
areas of child psychopathology in terms of its high
prevalence in child guidance clinic populations andlits
likely precursor role in the development of psychiatric
pathology inladulthood. In view of the aforementioned _
concerns and issues, it is apropos to design a study which
will: |

1} provide objective dafa concerning the specific

attention, impulsivity, and personality
characteristics of parents of hyperactive
children. More objective self-report and
behavioural measures would provide information
needed to accept or refute the retrospective
and often subjective findings reported in

previgms family studies of HA as well as to

incrddse the possibility of delineating

L4



specific familfal characteristics
associated with HA.

2) provide comparison between biological
and adoptive parents of hyperactive
children. ' :

3) provide a cross-group comparison between

parents of hyperactive and normal control
children.

Hypotheses

The family study literature to date suggests that
genetic and environmental factors uniquely interface with
the hyperactive sypdrome. It was hypothesized that the
biological parents of hyperactive children woula evidence
‘mo;e attentional deficits, EmpuISivity, and personality
disturbances than the adoptive parents og\hyperactive
children, the biological parents df normal control children,
and the adoptive parents 6f nornal control children. More
specifically, the hypotheses can now be stated in the null

form.

Null Hypotheses

1. There is no Group X Relationship interaction
effect in the various attention measures.

2. There is mo Group X Relationship interaction
effect in the various impulsivity measures.

3. '4here is no Group X Relationship interaction
effect in the various personality measures.

Predictions

(Genetic Hypotheses)

1A. There will be a Group X Relationship interaction
" effect in the various attention measures.
More specifically, the biological parents
of hyperactive children will exhibit more

L]
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3A.
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attentional difficulties than the
adoptive parents of hyperactive

children and the biological parents of
normal control children, as reflected by
fewer correct recognitions on the various
matrix.sizes of the Span of Apprehension
Task and by slower mean reaction times,
and by more extraheous responses on the

Delayed Reaction/Time Task. The adoptive

parents of normdl control children will
not differ from/the adoptive parents of
hyperactive children and the biological
parents of normal control chlldren on the
various attention variables.

There will be a Group X Relationship inter- .
action effect in the various impulsivity
measures. More specifically, the biological
parents of hyperactive children will exhibit
more impulsivity than the adoptive parents
of hyperactive children and the biological.
parents of normal control children, as
indicated by a higher number and longer
duration of contacts on the Porteus Maze
Test as well as a shorter total time to
completion on the test. The adoptive
parents. of normal control children will not
differ from the adoptive parents of hyper-
active children and the biological parents
of normal control children on the various
impulsivity variables.

There w1ll be a Group X Relatlonshlp inter-~
action effect in the varipus ersonality
measures. More spe01f1cail¥§5¥he biological
parents of hyperactive childx¥en will exhibit
more personality disturbances than the
adoptive parents of hyperactive children and
the biological parents of normal control
children, as indicated by higher elevations
on four two-point scales of the Minnesota
Multiphasic Personality Inventory, i.e.
scales 1-3, 2-4, 2-7, and 4-9, as well as

by lower Ego Strength scores, higher
Repression-Sensitization scores, and higher
Total Pathology Scores. The adoptive parents
of normal control children will not differ
from the. adoptive parents of hyperactive
children and the biological parents of normal

control children on the various personality
variables.
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CHAPTER II

" REVIEW OF LITERATURE

Hyperactivity (HA) is now thoughf to be a léading
cause of child clinical referrals, acqpunting for Approxi-
mately one-third of all diagnoséd psychiatric disorders in
school age children (Ross, 1974). Studies of the incidence
oleA in the general population is variably estimated to
range from 3 to 10% (Langhorne, Loney, Paternite &
Bechtoldt, 1976). §

Although physical overactivity has historically been’

identified as the major component of the hyperkinetic syn-

drome or HA, several recent studies indicate that two "

related difficulties of short attention span and impul-
sivity are fundamental characteristics of childhood HA
(Denton & McIntyre, 1978; Douglas, 1974; Dykman, Ackerman &
Oglesby, 1979; Sroufe, 1975). The recent diagnostic
category revisions in the Diagnostic and Statistical Mahual
of Mental Disorders, DSM-IXI, (1980) indicate a shift in
viewpoiht from overactivity to a disorder of attention as

the more central factor in the disorder. Sykes, Douglas

.and Morgenstern (1973), for insggnce, found that hyper-

active children differed from normal control children on

sustained attention tasks. The investigators concluded

p b
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that the hyperactive children exhibited a lack of inhibitory
control as well aéﬂan inability to ﬁaiptain attention on
extended tasks. In a cross-group‘comparison study of hyper-
active, behaviour problem, asthmatic, and normal control
children, Firestone and Martin (1979) reported that an atten-
tional deficit was the only diagnostic characteristic
distinguishing the hyperactive children from the other
disordered children and the normal controls.

Despite the gpparént claritg of these clinical criteria,
researchers have tended to regard HA as a poérly delineated,
amorphous construct due to the diversity of clinical descrip-
tions, lack of'operétional diagnosti?_sfgtems, and problems
of associating the disorder with specific etiological
factors. For instance, Cruickshank (1971) found over 40
different labels listed in the literature to describe the
childhood disorder of HA. Furthermore' Clements (1966) noted
that more than-100 dlfferent behavmours had been varlously?
described in the literature as clinical characteristics
of the hyperactive disorder.

The problem of dellneatlng the hyperactlve disorder - is
further hindered by the lack of a well—deflned, operatlonal
diagnostic system. Loney (1979) has noted that major work
is now needed to develop such a system to measure the
symptoms of the disorder via_partiéular scales, teéts,,and

procedures.

e
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The 1nconclu51ve flndlngs to date with respect to the

[ ' ' l . 9

etiological factors which underlie the disorder further
complicate the problem of* what constitutes HA. A number

of theoretlcal moﬁelthave been proposed to account for the

'dlsorder. Theories which focus on the neurological and

blochemlcal level assume that factors such as brain acuivity,
neurological damage, acousal mechanisms, and biochemical.
errors are the primary causes of HA (Clements & Peters, l§62;
Wender, 1976). The genetic model assumes that the disérder
is.due to such factors as constitution, genes, and possibly
inherited metebolic deficits (Centwell, 1977; Morrison &
Stewart, 1974; Stewart, 1970). Family interaction‘aud;
environmental models presuppose that HA is the result of
disturbances in t amlllal environment such as parent-chlld
ﬂdgntificati and faulty learning (Battley& Lacey, 1972
e’
Warnex, 1976). Although these models and others have stimu-
lated conSLderable 1nteres@\i:z research, no partlcular |
theory has been sufficientl pported to warrant the rejec~
tion of the others.
An examination of research work in HA has found a
shift in attention oveu the‘past fifteen yeare from descrip-
tive studies to euudies relatedlto diagnosis and.etiology
as well as to the treatment and the outcome of the disorder.

During this time, there has also been a research shift from

viewing hyperactive children as a homogeneous group to

S

considering hyperactives as a Heterogeneous Qroup with

-
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disorder. ' b

10
respect to etlology, symptom characteristics, response to
treatment, and outcome. There.is a canrrent need in the
study of HA and other childhood psychopathologies td deveiop
multivariate techniques of analysis that can sebarate e

etiolcgies which- present similar symptom pictures and to

. elaborate means of associating apparently different symptom

features in some disorders to common causal factors (Chess,
1972y,

‘The primary focus of- hyperactive research has gener-
\"-

ally been the primary school age child. Recently, concernt

as to the course and long-term prognosis of the‘disorder

into adolescence and adulthood and issues related to

: genetlc and environmental factors associated with HA have

served to-broaden'the area of study of this complex .. /“\W

R

Follow-up and Longitudinal Studies ' e
The clinical literature reviewed in the 1950's and

l960 s 1ndlcated that HA was viewed as a chlldhood dlsorder
which tended to diminish w1tn age. However, more recent
evidence contradicts the previousf-cllnlcqlly—based conten- ;
tions that HA drminishes or‘disappears by latelchildhood_or
early adolescence. The findings of follow-up and longitudi—

nal studies since 1970 indicate that while the "problems of

physical over-activity and distractibility evidence-some

" improvement,  the attentional deficits and impulse control

difficulties endure into 'adolescence and adulthood {Cohen,



- and tendenc1es toward more antlsoc1al and delinquent
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Weiss,_& Minde, 1872; Hoy; Weiss, Minde, & Cohen, 1978;:;

-

,'Welss, Hechtman, Perlman, Hopklns, & Wener, 1979).

In addition to the on-going attentional deficits, it

is suggested that many of these 1nd1v1duals contlnue to

~

experlence assoc1ated problems, such as academic  difficul-

LY

ties, . soc1al and 1nterpersonal problems, lower self esteem,

behav1ours. These recent‘follow—up studles indicate that

,'there may be a Chronlc developmental component to HA.

' Follow—up into Adolescence " A number of prospective =~

-follow-up studles concernlng adolescents who were diagnosed

':hyperactlve durlng ChlldhOOd have been undertaken by the
AMontreal group (Cohen et al.,,1972 Hoy et al., 1978 Minde,
'_Lewrn, Welss, Lavrgueur, Douglas, & Sykes, 1971; Mlnde,
- ‘Weiss, & Mendelson, 1972 Welss, Kruger Danlelson, & Elman,
-1975 Welss, Mlnde Werry, Douglas, & Nemeth 1971) Weiss
. pand Mlnde and their assoc1ates reported on a serles of five
:;year folldw—up 1nvestlgatlons at the Montreal Chlldren s
'.Hospltal 1nvolv1ng youngsters who had presented w1th long-

.term generalrzed HA exhlblted at both home and school

ande et al..(1972) reported that thelr sample of

:'hyperactlve adolescents repeated more grades and d1d 1ess

- .
- - . -

waell 1n all academlc areas than. a matched group of classroom

controls. The lnvestlgators noted that approxlmately 57%

of the hyperactlve sample repeated at 1east one grade as

’bcompared to about 1l6%" of the nonhyperactlve control sample.

3
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Similarly, Weiss'et al, (1971) found that‘hypefactiveé et o
follow-up had poof7acade%ib fuﬁotioning,'witt_éog of the
adolescents repeatiné at least one school grade.'

Although hyperactives did_not.differ from-controls with
respect to.IQ scores derived ftom_inoiyiduaily administered
~ tests, the hyperactive aoolescents had inferior soores_oﬁ e
group IQ‘test,-indicating no oifferences io cogpitive funow
J:tioning per se (Minde et al., 1972). ‘Furtheroote, this
suggests that'hyperactive subjects do better in one-to-one..
eitueﬂgons where attentional processes may be better monitored:
ﬂdy and her colleagues (1978) concluded that their sample of
hyperactlve children evidenced both sustalnedmattentlon and
stlmulus proce551ng def1c1ts The 1nvest1gators noted that
these processing, rather than cognitive, deficité may account
' for the Qeneral finding that hyperactives perform %oorly on
new acqusition learnlhg tasks whereas they rarely dlffer from
controls on tasks involving overlearned skills. ‘Hoy et_al.
'also speculate thet these deficits may explaln.the iower
sociebilit§ end self esteem ratings of theractives insofar‘
as multidimensional information and- stimulus processing is
requlred in soc1al 1nteract10ns. Cohen et al. (1972)
compared adolescent hyperactlves and controls on measures of
cognltave style and found that‘hy?e;ectlve adolesoente
tended to .be more field’dependent aﬁ&‘sﬁowed more cognitive
impulsivity on tasks invo;ving_a gfeater degtee of response
oncertainty. Thus).thefpersieﬁeﬁce of-these central attention

v
]
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and stimulus-processing deficits may, in part, explain the
poorer academic classroom functioning of hyperactive adolss—
cénts.

In addi n to the on-going attentional and academic

dlfflcultles, the _hyperactive at adolescence experiences
problems in soc1al and interpersonal relatlonshlps and
emotional well being. Various follow-up studies (Mendelson,
Johnson, & Stewart, 1971; Weiss et alt, 1971) have found
problems with respect to, lower self esteom and sadness in
from 30 to 62% of their samples of hyperactive children at
adolescence. Associated problems of disobediency, peer

.problems, and family related difficulties have also been .

.reported (Huessy, Metoyer, & Townsend, 1974- Weiss et al.

1971). At follow—up, from 20 to 26% of various samples of
hyperactlve adolescents have been found to have a history

of antisocial behaviours (Ackerman, Dykman, & Poters, 1977;
Hiessy, et al.,'19?4; Mondelson, et al., 1971; Weiss, et al.,
1971). Additionally, approximately 15% of the adolescent
hyperactives in two separate studies had coﬁrt refer}als-or
péd been institutionalized af state correctional facilitios
({Huessy, et al., 1974; Weiss, et al., 1971).

In relation to prognosis, investigators have noted that
the poorly adjusted groyps of adolescent hyperactives came
from families evidencing higher incidences of psychopathology
and poor mother~child redationships (Mendelson, et al., 1971;
Weiss, et al., 1971). Recently, Loney, Kramer, and

kS
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Milich (1979) have proposed a tentative model-fgf explaining
these adolescent outcomes. While neither the primary atten-
tion deﬁicits or the effects of treatmeﬁt appear to predict
outcBme, secondary symptoms of childhood aggressive behaﬁiour
are related to adolesceanaHtisocial behaviour. Thus, Loney
and he£ co-workers suggest that childhood aggressivity is

- associated with adolescent self esteem deficits and
antisocial-@eiinquent behaviour. The authors conclude that
agéression and related 'secbndary' symptoms merlt further
1nvest1gatlon with respect to adolescent and adult outcome,
Follow—up into Adulthood. Much needed: prospectlve

i

follow—up studies on the course of HA into adulthood have

recently been undertaken by the Montre group. The results

suggest that the adult outcome for h ergctive.suﬁjects may
bé somewhat more optimistic as com AIed to the adolescent
findings. Although the hyperactiv tended to lag slightly
‘behind in academic areas and completeY fewer yeags of educa-
tion,. the hybergcfive addlfs did not differ ‘from controls in
tefmé of job competency as rated by 'employers and job status
A(Weiss, Hechtman, Pérlman, Hopkins, & Wener, 1979). These.
flndlngs contradict Borland and Heckman's (1976) comparison
" study of retffizectlvely diagnosed hyperactive‘subjects.and
théif brothers™which found that the hyperactives had not met
the job status or socioecoﬁomic statﬁs of their brothers.

These contradictory results may be the result of diagnostic

differences and sampling frocedures.

ﬂ - L C_/«
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Studies involving cognitive style tests indicate
gontinued diffichlties in stimulus processing-and reflection

in hyperactive adults as compared to rormal controls
(Hopkins, Perlman, Hechtman, Weiss, 1979). Thus, hypér—
active adults were more éasily distracted by irrelevant
stimuli; less accurate in selecting the relevant aspects
of complex stimuli, and less able to inhibit incorrect
responses than controls, |

Compared to contfols, hyperactive subjects also con-
tinued to have poorer socialization skills, a lower senée
of well being, and to experience moré anxiety, tension, and
hostility (Hechtman, Weiss, @inklestein, Wener, E Benn, |
1976; Hechtman, Weiss, Perlman, Hopkins, & Wener, 1979).-
Althéugh adult hyperactives do not see themselves as more
pathological than do normal control subjects (Weiss,
Hechtman, & Perlman, 1978),.'impulsivg' and ‘immatu;é—
dependent' personality disorders were diagnosed more often
in hyﬁe:active subjects than in controls, approximately
40% versus 22%, respectively }Hechtman, et al., 1959).

Several studies have reported thét'a higher inéidendé
of symptoms of childhood HA was found in a variety of adult
psychiatric disorders. 1In a récen£ study, Gomez, Janowsky,

Zetin, Huey, & Clopton (1981) found that psyéhotic and

nonpsychotic péychiat ic patients reported a higher fre-

quency of target HA Symptoms than a matched control sample.

over,'pérsonality disorder pPatients have reported more
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HA symptoms in childhood than controls (Gomez, et al., 1981, >

Morrison, 1979; Weiss, et al., 1979). While Morrison (1979)

reported no differences between psychiatric and control
groups with respect to drug abuse, stedies conducted by
Eyre, Rounsaville, and Kleber (%982) and Schuckit, Petrich,
Chiles (1578) involving alcohol and drug abueers found that-
from 17 to 22% &f their treatment samples reported histories -
of HA in chll;hood . ,

Although the Adolescent and'aduit follow-up studies of
HA are subject to a number of methodological and' design
problems and inconsistenciesl‘there is a growing body of
consis;ent evidenceeacrgss studies that hyperactive adoles-
cents and edults are subjeet to a number of subsequent

. o 7
academic and psycho-social problems. There are indications -

- of increased risk of psychopathology in hyperactive -adults

as well as higher incidences of psychopathology in the
families of hyperaetive éubjects.‘ These findings raise
importaet questions regarding the role that familial and
environmental factors may play in the psycho soc1al outcome
in hyperactlve teenagers and adults. Furthermore, how does

childhood HA relate to the fémilial characteristics of

‘hyperactive children?

Genetic and Family st¥dies

Research and clinical interest has heightened over the

past fifteen years in ‘examining the relationship of genetic

and environmental influences in HA. Genetic research in
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psychopathology has traditionally incorporated two primary
Strateg}es:' chromosomal analyses and empirical risk
analyses. ‘. ~

The first strategy of genetic research in psychopath-
olegy is molecular and chromosomal analyses. 1In the only
known study to date in,éhis area, Warren, Karduck,
Bussaratid, Stewart, and éiy (1971) found no evidence of
sex chromosome anedploidy in a group of 96 hyperactive
children. A complete kartotype analysis of 23 children from
the orlglnal sample revealed no abnormalltles in chromosome
‘structure or number. There have been no reported attempts
‘to replicate these findings with a more homogeneous sﬁp-
grouping of children., However, as psychiatric diporderp’and
behavioural traits appear to reflect the inVAipemént of
several genes and rarely demonstrate clear—cut dominant or
rece;;ive effé , some other technlques are required to
resolve the heterogeneity and gene environment problems.

The second, more popular approach to current genetic
research in psychopathology is based on empirical risk

analyses. Three related sources of evid & involving

family risk, twin, and-adoption studies haw bgen used to
support the contention for the role of genetics in HA.

Family Risk Studies. -Family morbidity studies have

provided the first body of supportive evidence in demon-
strating familial resemblance in HA. The evidence is

obtained from data on the incidencé of HA and related
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psychopathology .in the immediate ‘family and the relatives of
hyperactive.children'grouped according to the closeness of
the blood relationship. Morrison and Stewart (1971) con-
ducted a study on morbidity risk for HA among first- and
sécond-degreé‘re atives of hyperactives. The investigators
compared the famfilies of 59 hyperactive and 41 control
children and foun that there was a higher prevaleﬂce of
- sociopathy, alcoh lism,.and hysteria in the mothers and
fighers of hyperactives than in the mothers and fathers of
conEégls. In 21 of the 59 (36%) families of hypefactive
é;;ldren at least fone. parent was found to be alcoholic,
sociopathic, ér-h sferic as compéred to only 4 ofl4l.(10%)
control familiés. ' Fathers. were reported to be more Likely
affected than mothers. Approximately Zo;éercent of the
parents of hyﬁeractives were self-described as béing- |
hyperactive in chilE%ood, wheréas only five percent of the
pa;enté of controls‘ﬁere S0 described. The incidence of
HA as well as adult disorders was higher‘in firsf—order
relatives (parents, siblings) of hyperactive children than
in second-order relatives (éunts,~uﬁcles, cousins), which
in turn was higher than the incidence of HA in the normai
control sample. Morrison and Stewart- proposed that HA is
a familially based syndrome‘pésSed from one generation to
the next. The investigators additionafly argued that

their-findings were consistent with either a genetic or

an environmental mode of transmission from parent to child.
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In a comparable study, Cantwell (1972) interviewed the

=
ol h
.1 A

dren. The
control children were matched to the hybeve sample for

age, sex, race, ang social class. Ten perc@&nt\of the

» -
parents of 50 hypéractive and 50 control

parents of hyperactive children were retrospectiively diag-

nosed as hyperactive in childhood as compéred to two percent

- of the parents of controls. The family history data revealed‘;S
that the only psychiatric disorders found more fr

among the first-degree relatives of hyperactives than among

sociopathy, and hysteria. Based on structured interviey
Cantwell reported that 45 percent ofAthe parents of hyper-
active children had some psychiatric diagnosis, wheréas only
18 percent of the parents of controls were s6 diagnosed.
M%re specifically, 33 percent of the parents of hyperactives
. were diagnosed as being sociopathic, alcoholic, or hy;peric
as compared to 9 percent of the parents of normai controls.
\ . Interestingly, the fathers in both groups were found to be
v more psychiatrically ill than the mothers. Cantwell asserted
\\‘\ that his sfudy demonstrated a familial éssociation in HA.
: f/' Cantwell also felt that HA in childhood may be a precursor to
bfﬁvfh\aésgpolism, socioéathy, and hystéria in adulthood.

- The family risk results are further‘éupported‘by the

findings of Welner, Welner, Stewart, Palkes, and Wish'(l977)

that A is more common amyng brothers of hyPeractive'chii;ELﬁ\

dren than among siblings of~controls. fThe study involve the‘
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comparigon of 43 hyperactive proband boys with at least one
"sibling age six or‘older (total of B9 full siblings; 42 .
brothers and 47 sisters) and 38 nonhyperactive controls
{total of 104 full sibliﬁgs; 54. brothers and 50 sisters).
The children attended public school and were matched for sex,
age, and race. Wélner and her co-workers reported that.
26 percent of the brothers' of hyperactive probands and nine
percent of the brothers of controls were assessed on the
basis of interview data as exhibiting the hyperaqtiﬁe
disorder. The male hyperactlve probands and their brothers
exhlblted more symptoms of depreSSLOn -anxiety than the
control males and their respectlve brothers. No glgnlficanf
differences were found between sisters of hyperactives and
controls. Welner and her colleagues concluded that their
findings supported the general literature impression that HA
tends to run in families. ‘The investigators also observed
that HA appears to be related to the male side of the famlly.
v Nichols (1979) conducted an analy51s of risk indicators
for two symptoms of minimal brain dysfunction hyperkinetic-.
» impulsive behav1our and learning dlfflcultles 'An affected
sibling was found to be a better predictor than any of the
5001o—econom1c, maternal, pregnancy,.birth complication,
neonatal, or infancy variables. Hyperkinetic—impuisive"

behaviour was found mor

frequently among siblings of more

)
O

affected probands” In addition, there was a greater incidence’

of hyperkinetic {behaviour in the siblings of hyperkinetic-_

‘o
T /’;( . "



21
impulsive girls, the less frequently affected sekl Nichols
concluded.that the findings of the siblinés'énd second-

., degree relatives supported a ‘genetic basis for the famiiial
aSSOEiation. Nichols alsoc argued that the findings were
consistent with the polygenetic mode of transmissioﬁ pro-

- posed by Morrison and Stewart.(19%3a, 1974).

Dubey (1976) noted that a deficiency in family risk
research designs had been the absence of studies employing
deviant control groups. In addition to demonstrating that
specific ,characteristics occur more frequently in the -
families of hyperactive children than in the families of o
'normal controls, it is important to demonstrate that thesg f
characteristics likewise occur more frequently in the
familieS'oﬁ hyperaetives than in the families of nonhyper-
'active,.disturbed children. The author argued that different
groups of disturbed children and their families may evidence
a number of similar characteristics. fhefefore, Dubey nakggh\h\b;_—_;af
the value of examining the specificity of the relationship
between _the proband and the familial chéraceeristlcs

In response to Dubey's (1976) recommendation regardlng
dev1ant contr'ol groups, Morrison (1980) repllcated the two
prior family risk studies (Cantwell, 1972; Morrison &
@ﬁkwart,_l97l) to provide'comparisons of the family histories
of hyperactive children with the family histories of nonhyper-

active, psychiatrically ill index children. The 140

hyperactive and 91 psychiatrically ill children and adolescents
& '
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had been seén iInma generalXprivate psychlatrlc practhe and
were matched for age and sex The 1nvest1gator found that
theie was a higher incidence of Briquet's syndrome (hysteria)
and~antisocia; personality %n(?he parents of hyggractives
than in the parents of psychiatricaLly i1l children . Sixteen

(11%) of the hyperactive index cases had at 1east gne parent

with either hysterla or antisocial personality as compared to

2 (2%) of the families of disturbed children. More specifi—

cally, 6 (4%) of the mqthers of hyperactlves were diagnosed

with hysteria, whereas only 1 (1%) of the mothers of psychia-
. ' s .
tric probands were so affected. The fathers of hyperactive

‘and psychiatric probands were not,found to have hysteria.

. Two Yl%) mothers and niﬁgﬁ?yﬁ) fathers of hyperactiveé

obtained a diégnosis f. antisocial personality as compared
te 1 (1%). mother and n hers in the comparison group.
Although 51coholism occurred slightly more often in the

pdients of-hyperactive ™ 'ldfen than in the parents of -
psychiatrically‘disturbzzﬂéhildren,ﬁthe-two proband groups
were not different in terms of\giggholism.f/ﬁ}Teteen (14%)
of thg mothers and 30 (22%) of the fathers of hyperactives
were diagnosed gs aléoholic, while eight (9%) of the mothers
and 14 (16%) of the fathérs of psYchiatrically ill probands
were so affected. There was a higher incidence of schizo-
phrenia and schizophreniform p§ychosis in the parents of ]
psychiatric probands than in‘thé parepts of hyperactive

children. ~
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Morrison (1980) noted that the flndlngs based on the

dev1ant control group relnforced the results of the previous’
famlly rlsk studies that there 1s a higher incidence of
antisocial personality and hysteria in the parents of hyper-
active children‘than in the families of nonhyperactive,
psychiatric children. However, there was no suﬁport for a
spec1f1c1ty of a relationship between alcoholism and ch11d~
hood HA. While the rate of alcoholism in parents of
hyperactives was simildr to those reported in previous
studies (Cantwell, 1972; Morrigon & Stewart 1971), the
parents of hyperactlve children did not differ 51gn1f1cantly j/ﬁ\
from the’parents of dlsturbed chlldren in terms oflghe inci-
dence of alcoholism. Morrison concluded that while his
flﬁdlngs did not substantlate a genetic etiology for HA,
support was prov1ded for the specificity of a relatlonshlp
between childhood HA and the two personality disorders of
sociopathy and hysteria. o )

| Independent investigators examining other areas of
psychopathology have suggested that genetic factors.are also
involved in adult impulse and personality disorders, such as
alcoholism (Goodwin, 1979; Goedwin, Schulsinger, Hermansen
Guze, & Winokur, 1975; Schuckit, Goodwin,'.& Winokur, 1972),
sociopathy (Crowe,_1975; Hutchings & Mednick; 1977; Mednick,
& Hutchings, 1978; Robins, 1966; Schulsinger, 1972), and
hysteria (Brown, 1942; Guze, 1967; Guze, Woodruff, & Clayton,

1971; Oki, 1967). Several family studies have also

ut
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demonstrated links between the three adult personélity

disorders of alcoholiém,,sociopathy,‘%nd hysteria (Arkonac &

Guze; 1963; Guze, Wolfgram, McKinney, & Cantwell, 1967;

Woerner & Guze, 1968). Furthermore, investigators have .

socicpathy with childhood impulsive-antisocial behaviour
problems (Barcai & Rébkin, 1974; Cadoret, Cain, & Grove,
1980; Cadoret & Gath, 1978; Nylander, 1960; Quitkin & Klein,
1969‘ Robins, 1978) and with HA (Goodwin, et al., 1975;°
Hartocollls, 1968; Morrlson & Minkoff, 1975; Tarter, McBride;

Buonpane, & Schnelder,.1977:’West & Farrington, 1973; Wood,

"Reimherr, Wender, Bliss, & Johnson, 1976). The allied evi-

dence lends additional support to a familial associction

petween HA and alcoholism, sociSEathy, and hysteria in

adulthood. o
The family incidence and risk studies are\subject to

three criticisms. First, while an association between the

-degree of blood r%iationéhip and the incidence of HA and

related disorders has been ‘demonstrated, a familial link:,
does not imply genetic causation. 0Theoric;:s of other persua-.
ions dispute the éenetic interpretation, proposing that the
findings of the kinship studies are understandable in terms
of socio- psychologlcal factors (Rosenthal 1971), such as.
modelllng, child-parent identification, and stress factors

related to dealing with a family membef who is chfonically

hyperactive. Second, several reviewers (Dubey, 1976;
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_ “McMahon, l980~ Rapoport & Ferguson, 1981) have dlscussed the

L

serlous problem of dlagnostlc blas. The 1nterv1ewers in the

major famlly studles (Cantwell,

1972; M rrison, 1980‘ and,’
1971) were fully co:;:kant of. the diag-

" nostic. ‘status- of the 1ndex chlld durlng the assessmen¥ and

dlagn051s of famlly members.

I

based on retrospectlve and subjectlve 1nterv1ew data whlch

’

Thlrd many of the results are

is addltlonally prone to subject recall and blas as well as

_ experimenter blas (McMahon, 1980).

~

Twin Studies A second source of eV1dence for a

genetic factor is provaded by tw1n studles. Rates of concor-

ddnce for HA are computed for the ldentlcal monozygotlc (M3Z)

‘and the fraternal dlzygotlc (Dz) same sex tw1n palrs.

Genetlc theorlsts have proposed that the hlgher concordance

"rates for Mz tw1ns mlght be due to the sharlng of 1dent1cal

-gene ggﬁtﬁg,’ The concordance rate for DZ palrs would be

préd ctably lower and akin to non-tw1n 51b11ngs who share
approximately half thelr genes in common.

~The results of the only known study of HA in twrp pairs
have been largely rejected due to serlous methodologlcal
dlfflcultles. Lopez (1965) conducted a concordance study of
HA 1nvolv1ng lO sets of tw1ns (four MZ and six DZ pairs)
with an age ‘range of five to l2‘years.. Cne member of- each ‘
pair was prev1pusly dlagnosed HA based on specmfled cllnlcal.
characterlstlcs and the evaluatlon of a psychlatrlst w1th

the consensual agreement of HA by both teacher and mother.
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"A .100 percent concordance rate gor -HA was reported for the
-four palrs of MZ twins as- compared to a 17 percent concor-
dance rate for the six palrs of DZ tw1ns Cantwell (1976)
and Omenn (1973) have 1nd1cated that the fesults of the tW1n
study have been confounded by the small sample size and sex
dlfferences within the palrs Thg%use of the physmcal simi~
larltles method of determlnlng E?giflty rather than the more
rlgorous serological tests of bloo characterlstlcs also
‘raises questlons about the screenlng procedures used in
attemptlng to accurately 1dent1fy the type of twin relation-
ship, i.e. M2 or DZ.. L f \ |

In'two related studies, Scarr .(1966) and Willerman -
(1973) found a significantly higher chrelat'onﬂon activity
leuel measures among normall%ontroi'MZ twin pairs in con-
trast with normal DZ pairs.  The investigators interpreted
their resplts as supportive evidencq for a heritabilitx

‘component to activitwy level. Wlller‘an de51gnated the - ‘

twins (.93 sets of same-sex tw:ms)rwho scored in the fpper
20 percent on the act1v1ty level measure as"hyperactlve
However, the two activity level studies involved chlld%éh
who were osten51bly drawn from a normal\populatlon of tw1n
pairs ahnd who had not been cllnlcally diagnosed as hyper-
active. |

Genetic lnvolvement has been suggested via: tw1n studles.

involving soc1opaths and alcohollcs.- Mednlck and Hutchlngs

(1978) summarized concordance rates for crlmlnalltyjreported
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. which thereby confabulate the in
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in studies of MZ and DZ twins conducted over the past twenty

-Years. The estimated pairwise concordance ratés were found

to vary from 36 to 60 rercent for the MZ .wins and from 12
to 30fperqen£ for. the Dthﬁins. The' reviewers observe&fﬁhat
there were serious problems in sampling /due to. an inflated

proportion of MZ twin pairs as well | geographical bias = ~_/

rpretation of the results.

Kaij (1960) conducted a 't in.stué;'of alcoholism
involving 174 pairs (48 MZ and 1 Dzlﬁﬁirs). égij reported
concordance rates of 54 percent for M2 probands as compared
to 31 percent for Dzwprobénd se%s. Jonssoﬁ and Nilsson -
(1968)‘and Partanen, Bruun, and Markkanen (1966) found thgt
MZ twins were moré éoncordant than DZ twins in terms of

amount of alcohol consumed and freqdéncy of drinking. The-.

‘allied lite;ature on sociopathy and alcoholism suggests a

genetic link in terms of antisocial and dri%king'behaviour.

In general, the interpretation of the twin studies ig
complicated by the argﬁment tbat MZ and DZ twins‘may have
different environmental expefiences» Qantwéll (1976), pre-
sentsnth; cqntention ‘that the higher concordance rates for

MZ twins might be due to environmentally created similarities.

-

This position is‘based on the assumption'th?tcmz twins are
treated as being more alike than D% twins, éhus creating Qére'
environmental similarities and reduéipg intrapaiy differences
for the MZ twins. Recént research, howgver, hag~failed to

support the environmental treatment claims .against the twin

—a
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'ﬁethod (Loehlin'& Nichols, 1976). 'Environmental fheoxists.
might also argue\that M% twins form unique identification
bonds.which differ from tﬁe sibling'indentification exper-
ienced by DZ twins or non-twin siblings, Fiﬂally, many

clinicians and redearchers argue that the findings of both

and the twin studies can be regarded as
A b -
supportive evidence for genetic and/or environmentil modes of
transmission.

Adoption Studies. The third source of supportive

1

eﬁidencé is d;awn from adoption studies.. Adoption studies
serve. as an attempt to sépaéate-genetic and environmental
.effecté'by comparing phenotypic simiiarity for biological
familigs'(sharing both heredity -and environment) with pheno-
typic-similarity for nonbioiogical, adoptive families' _
‘(sharing only envirohmént) . Rosent§?1'1197l) suggests'that
phe-u;é of the nonfamilial adoption method may provide the
most effective means of separatiﬁg genetic from éﬁildjfearing
factors. .In contrast to twin and family morbidity %&Fdieé,
peFriés-and.Plomin (1978) also propose that adoptionfétudies
providé é more- persuasive argument for the role of genetic
"influence. | ‘
McMahon (1980) and Shaffer and Greenhill (1979) recommend

that decisive evidence for genetic heritability would involve

the inveétigation of the adoptive and ﬁhe biological parents

of the same group of hyperactive children. However, to date,

no full adoption studies in HA have been conducted, primarily

~

[ 1

v
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due to the legal problems related to ting the natural

‘parents. Two partial adoption studies (Cantwell, 1975a; :

 Morrison & Stewart, 1973b) have involved comparison of the’

biclogical parents of one group of hyperactive children with

the nonbiclogical parents of anbthef group of adopted hyper-

active children. Both of the partial adoption studies

reported a higher-incidenoe of HA and adult psychiatric
disorders (hysteria, alcocholism, énd sociopathy) among the
parents of hyperactives than among ;elatives who were not
bioiogicélly related but with whom the children shared
réaring experiences.

Morrison and Stewart (1973b) éollected'stfuctﬁred inter-
view data on 35 nonbiological families of aﬁopted hyperactive
children..gghe-adoptgd‘p:obands had had no contact with.their
biological parents‘since 6né month of age and had been perman-

\

ently ‘placed with their adoptive parents by two _and a half
years of ;éel-iThe psychiatr;c.&iagnoses for theajsladoptive
families were compared with the diagnostic prevalehce rates
reported previously (Morrison & Stewart, 197l{lfor the 59 '
biological families o&peralc_tive children and the 41 b;l.olo-—-
gical families of normal controls. The investigators found

significéntly higher incidences of paternal alcoholism and

sociopathy and maternal hysteria in the biological parents of

'hyperactives as compared to the adoptive parents of hyper-

actives and the bioclogical parents of normal controls. In
particular, ‘they fgpofted that the diagnoses of sociopathy and

‘r

. i
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hysteria were found exclusively in the biological parents of
hyperactive children, thereby clearly'differentiating the
biological group from the adoptive and control groups. The
biolegical first- and second-degree relatives of hyperactives
were found to have higher prevalence raﬁes for alcocholism and
retrospectively diagnosed HA than did the adoptive parents
of hyperactive children and Fhe bielogical parents of
controls. Morrison and Stewart concluded that their results
demonstrated an association of childhood HA with the adul@
‘personality disorders of alcoholiam, sociopathy, and hysteria
in the biological parents of hyperactive children, while such
associations were concomitantly not found in the adoptive or
conerol groups. The authors further postulated a polygenic
mode of transmission. for HA, ‘
Cantwell_(lB?Sa) utll;zed a siﬁilar partial. adoption
method involving 39 nonblologlcal families of adopted hyper-
active chlldren, 50 blologlcal families of another group of
hyperactive chlldren, and 50 blologlcal famllles of control
children.. Cantwell reported similar main findings 1ncludlng
higher iac1dences of retrospectively diagnosed HA among male
relatives, higher rates of pateinal alcoholism and sociopathy,
and higher rates of maternal hysteria in the biological
'families of hyperactive children than in the adpoptive and
normal control comparison groﬁps. The prevalence rates for
HA ‘as well as aicoholisp, sociopathy, and hysteria found

in the adoptive families of hyperactive children were not
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differen_ from the gates found in thé biolégical families of
. contrgls. Cantwell felt that the.highEr prevalence rates for
‘the adult personality disorders and familial HA found in the
biological families of hyperactfves and the concomitant
absence of h%gher rates in thé first- and second-degree
'nonbiological'relatives of adgpted‘hyperaétives ﬁrovided a
strong argument that HA'involve¥ a genetic rather than a
purely environmental mode of transm1551on

| Safer {(1973) conducted a sibling study 1nvolv1ng the,
partlal adoptlon‘method Wthh compared 19 full and 22 half
smhllngs of 17 index chlldren with mlnlmal braln dysfunctlon.
The dlagn051s was based on an assessment by a psychlatrlst
or psychologist, with difficulties noted in learning, atten-
tion, and behaviour typical of thé clinical characterisitcsn
The 17 fostér chiidren who served as the indexjcases were'
over five years of age.and_had been placed in foster care
prior to eight years of age. ‘In-l5 of the 17 cases, the
index child had aléo been described as hyperactive by two
trainéd, independent examinefs. Safer‘fouﬁd that there was
. @ higher incidence of minimal brain dysfunction in the full
siblings of the index.children than in theié half sibs. Ten
of the 19 full sibs and oniy'z of the 22 hal% sibs were
diagnosedras evidencing minimal brais aysfunction. In addi-
tion, approximatel& 47 percent of the full siblings as
compared to 23 percent of the.half sibs obtained a diagnosis

of HA. Safer felt that his findings were consistent with a
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genetic mode of transmission.

Indepenéent, supportive evidéncé h;s also been obEainéd
via the adoptibn ﬁethod for the-influence of genetic factors
~in sociopathy and alcoholism. Schulsinger (1972) and
Hutchings and Mednick (1977) utilized a cross-fostering
strategy for comparing the biological and nonbiological . rela-
tives of psychopathic and nonpsychopathic control adopte;s ‘
énﬁ found ‘some evidence for a familial factor in sociopathy.
'However, the investigators were unable to satisfactorily
separate the effects of genetics ahd environment. Crowe _‘
(1975) conducted a partial adoption sﬁudy involving 41
fémale inmates who had given their children up for adoptioﬁ
at birth. A control.grouﬁ matched for ége, sex, race, and
age at adoptign'was obtained from a state adoption registry.
Eight (20% of the probands and two (5%) of the control
offspring had arrest records. Seven (17%) of the probands
ha& been convicted 6f criminal acts as compared to one (2%)
of the control offsprinél Additionally, Crowe noted tgét
theré was a similarity in the types of crimes of the pro-
band and their biological mother. Crowe felt that the
findings suggested a form b? specificity in the genetic
effect of criminal behaviouf.

Goodwin and his co-workers conducted a series 6f adop-
tion studies examining the offspring. of alcoholié parents

(Goodwin, et al., 1973; Goodwin, Schulsinger, & Moller,,

1974; Goodwin, Schulsinger, Knop, Mednick, & Guze, 1977).

s
’
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The studles 1nvolved nonfamilia]l adoprons prior to' six weeks

of age. In summarizing the series of Danish adoption

studies, Goodwin (1979) concluded that the offspring of alco-

holics were vulnerable to alcoholism whether they were
raised by their biological, alcoholic parents or by their
nonalcoholic, adoptive parents. The sons of alcoholics were

approximately four times more likely to become alcoholic

‘than the sons of nonalcoholics irregardless.of their rearing

’

environments. Goodwin also noted. that the vulnerability
appeared to be limited to and spec1f1c for alcohollsm
1nsofar as parental alcoholism did not ‘increase the off-
springs risk for other psychopathology or for abuse of other
substances. Cadoret and Gath (19785 examined environmental

variables and family background data utilizing a multiple

. regression method: Alcocholism in the biological parents was

3

found to be the only significant predictor of alcoholism in
the adoptee. Cadoret, Cain, and Grdve (1980) recently con-

ducted a study involving adopted male offspring with first-

ajﬁﬁegree alcoholic relatives, adoptees with second-degree

tgibLings, granéparents) alcoholic relatives, and a control
group of adopted males'whose biologica} relatives either had

some other psychiatric diagnosis or no diagnosis. Cadoret

and his co-workers found that alcohollsm in biclogical first-

and second~degree relatives smgnlflcantly predicted

‘alcoholism in the offspring. None of the environmental

variables, .such as socioeconomic status, psychiatric or

-

’
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alcoholic problems in the adoptive family, or discontinuity

of mothering, were 51gn1f1cant in predicting adoptee alco-

suggest a genetlc, rather than an environmental, basis for
alcoholism.
Goodwin_and his colleagues (1975) compared alccholic

and nonalcoholic males from a sample of 133 Danish adoptees.

-

e sample included_l4 adoptees wﬁo‘were‘diagnosed alcoholic
based on interview data. Retrospective data concerning
childhood factors and current demographic and personality

characteristics were collected for each adoptee. The inves-

' tigators ‘found that 10 (71%) of the 14 alcoholic adoptees

had blologlcal parents who were alcoholic as compared to no

- known cases of alcoho}&sm.among.the‘biological parents of

ncnalcoholic adoptees. The alcoholic adoptees also exper-
-~

ienced significantly more difficulties than the nonalcohollc

'

adoptees in terms of lower academic performance, truaricy,
antlsoc1al behav1our, disobedience, and 1nsecur1ty Seven
(50%) of the 14 alcohollc adoptees described themselves as
hyperactlve—lmpu151ve during chlldhood and early adolescence.
The investigateors felt that the results tended to support a
\gfnetlc hypothesis- for alcohollsm and that childhood HA may
predispose to alcohollsm in adulthood.

N

Dubey (1975) and ‘McMahon (1980) have dlscussed several

-

methodologlcal problems which confound the interpretation

of the available adoption study results. First, the
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identification and selection of hyperactive index cases was

based solely on the ptesence of at least five of the criter-

ion characteristics as‘outlined by Stewart, Pitts, Creig,
and Dietuf (1966) ds well as the presence of 'some other'

\ -
indicative symptoms. Neither Cantwell (1975a) or Morrison

. and Stewart (1973b) provided data on the rellabllltv of the

.diagnostic crlterla procedures or whether the criteria were

adjudged by direct® observation of the child, by interview
with the parents, by teacher-school reperts, ot by a combin-
ation of these procedures.

‘. The lack‘of'homogeneity of the samples due to either
the unreliability of phenotypie'diagnosis or the possibility
of undetected sub-groups of the disorder has been cited as
a central design and methodological issue (Block, 1969;
Cantwell, 19750; Kidd & Matthysee, 1978; Satterfield,
Cantwell, Lesser, & Posodin, 19?2; Schuckit, et al., 1972).
The phenotypic diagnoeis of HA for the index children ie
the adoption studies was apparently based bn interview data
rather then‘on standardized behaviour rating scales from
teachers and parents or on othet méaeﬁtes.of attention or
activity level. Thus, -the selection precedureS'raise serious
questions about the homogeneity of the sample.

Second, both reviewers (Dubey, 1975; McMahon, 1980)

@

“cite the problems of subject sampling procedures. The

hyperactive proband and his biological relatives were

.obtained from a publ'. outpatient clinic (Morrison & Stewart,
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Safer, 1973) or from a dependents clinic on a mllltary base
(Cantwell, 1975a3. On the other hand, the adopted hyperr
active grohp'ﬁere solicited completely (Cantwell, 1975a)
or partiaily (Morrison & Stewart, 1973b) from the privdte - .
pPractices of pediatricians or from Social Service record
(Safer, 1573). There may be pxoblems created by the inco -
parability of diagnoses provided by psychiatrists in clindcal

-

settings, pediatricians in pr%yate pPractice, and other \;\

,diagnosticians. The generalizability of the findings are -

likewise hindered by the fact that the:va?ious probend andp
control groups were ot matched cn relevant demogrephic
variables which would fa0111tate comparability of the group
results. Morrison and Stewart proposed, for example, that
the higher-socioeconomic status in- ‘the adoptlve group may be,
due to the higher prdportlon of prlvate patlentswln that
group. .

Third, the initial screening procedure for prospective

adoptive parents may in itself selectlvely rule out indi-

‘viduals ev1den01ng the personality dlsorders under

examination. The resultant group of adoptlve parents with .
their hlgher level of socioeconomic status would llkely
produce spurloqsly low incidence rates of the disorders
(Dubey, 1976). - 0
Fourth, the interviewers io the_thfee family adoption

studies involving hyperactive subjects were not blind to
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either the familial relationship (biological-adoptive; full

‘sib-half sibJ or ;% the diagnosis of the identified proband

or pontroi chilé. Although ghe investigators endeavored to

utilize stfuctured interview forfiats, the issue of examiner

bias adversely limits the interp;etation-of the results.

Fiffh, the results aré_like&ise effected by the problem

of subject récall and bias. The relatives of the hyperactivéﬁ///
. .p?obaﬁds may haye been uniquely sensitized t? the interview
él'data in such a way as to respond mofe unfavorably and selec-
tively than did the controls. The use of more objective
self—reéort and behavioural measures may be irfdicated

(McMahon, 1980).

Mode of Genetic Transmission. Several th

*

" been posed regarding the genetic mechanisms of |

ransmission
- in Hﬁ: The p;oposed ﬁodels in¢lude chromosomal anomaly,
monogenié domiﬁant and recessive traﬁsmiséion, sex-1
polygenic inheriténce, polyféctorial transmission andd
.genetic heterogeneity.
7 The chromosbme anomaly- model suggests that
sex chromosome aneuplpidy ér other chromosome
results in HA. As pPreviously noted, the only reported
chromosomal study (Warren, et ;l., 1971) was inconclusive.
The monogenic theories suggest that only a single
aberrant gene from the parent is sufficient to produce HA:

I1f the mechanism is simple autosomal dominant, only a single

. fr"r‘ N
pathological gene is required from éithe%gbarent. The parent

~
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contrlbutlng the domlnant gene also exhibits the trait,
which implies that HA would not skip generations. In addi- |
tion, there would be no sex differences in thé'incid?nce
of HA in the poéulation, as it would be equally 1ikéiy for
the female or.male offspring to inherit the dominant gene.’
However, the available family risk and incidence literature
does not appear to meet £he conditions for simple auto-
somal recessive: each parent would contribute a'predisposinq«
recessive gene. Each parent would carry thé genefﬁor HA,
but the_parent would not necessarily be affected. If Hﬁ

were the result of a recessive gene, h, the contributing

parent would be either normal (Hh) and a carrier of HA or

the parent would also be hyperactive (hh). The autosomal

‘ el

-

recessive model suggests thaﬁ 25 percent of &he full sibs

- of hyperactive probands should exhibit- HA. Safer's {1973)

study involved a small sample of only 17 index cases of

‘children with minimal brain dysfunction.‘ No other.studies

h
involving siblings of diagnoged hyperactive children are

ava{iggle. In addition to the lack of’%ibling evidence,
the_recessive gene model is also questioned on the basis
of the highér than expected percentage of parents
exhibiting HA (Cantwell, 1975b). ‘

The variously reported sex ratios, ranging from 3:1

(Safer & ATIen, 1976) to 9:1 {Werry, 1968) of boys to

" girls with HA, would implicate a sex-linked'mode of trans-

mission. waever, Morrison and ‘Stewart (1973b) suggest

>~
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* that the hlgh degree (approx1mately 10 percent) of apparent
transmission from father to son reported in the famlly risk
studles would argue agalnst a sex~llnkage model. r

The model of polygenlc inheritance assumes the 1nvolve—.
_ment of a large number of genes, referred to - as polygenes,
whose comblned effect is addltlve. :Therefore, the more
predispdsing-hyperactiye polygenes thatﬂa person inheritsﬂ
the more likely he is to manifest thefdiSOrderl' The:%olyf
’ genic theory is the most popukar and w1dely'accepted

model of genetic transmission i the study . of psychopathology

. at present (Rosenthalﬂ 1956 orrison and'Stewartd(l973a,

1974) have_presented preliminary evidéﬁcé for a model of -
polygenic inheritahcei The 1nvest1gators (1973a) found sup-
portive ev1dence for two condltaons of polygenlc transmlss1oni
families w1th h;gher 1nc1dences of HA are at rlsk,for related
pathologlcal condltlons (i.e. alcohollsm) and famllles w1th

- more hyperactlve polygenes are more at rlsk for HA. 1In

| thelr second study (1974), the 1nvest1gators utilized
Slater s (1976) method for examlnlng family history data in
'order to attempt to dlfferentiate between polygenic inheri—
tance and domlnant gene tr;nsmlséaon &1th reduced penetrance.
Slater s strategy is based on thi.assumptlon that autosomal
domlnance with reduced penetrance is. prlmarlly a unllater-
ally 1nher1ted condltlon, where one: would expect secondary

. cases on .one. srde of the famlly.f The polygenetlc v1e5 would

' suggest bllateral 1nher1tance with secondary cases occurrlng
' . i .- .
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on both maternal and paternal sides of the family. The.

investigators found that both sides of the.faﬁily were so
affected, concluding that on fhe basis of their small
sample, polygenetic inheritance was the probable modesof

4
transma.ss:.on .

<. 8
The model of polyfactorlal transm1551on of HA pro—

posed by Morrlson and Stewart (1973a) and Wender’ (1971)

is similar to Meehl's (1962} model of diathesis—strese
ipteractipn posited for §Ehizophrenia. Polyfactoria} trans-
mission assumes that a variety of hereditary and environ-
mental influehces‘uniéhely interface to produce HA. The.
underly}ng genetic meehanism is presumed_to be polygenic.
The model predicts that if the hyperactive genotype is
subje:fed to certain environmental influences and stresses,
such &s birth complications, the result will be HA, a
hyperactive phenotype. Polyfactofial transﬁigsion provides

an attractive model for investigation. High risk studies,

such as Mednick and Schulsinger's (1968) investigation of

schizophrenia, might provide suppgftivé~&vidence regarding
constitutional and stress factors related to the development

of childhood HA.

' The genetic heterogeneity model has been posited by

several investigafo;s who propose that HA is a heterogen-

eous ‘disorder containing several distipgt and, as yet,
unclearly delineatedﬂsub-g;oups (Lané;izhe & Loney, 1979;

Lesser, 1970; Loney, Langhorne, & Paternite, 1978; Ney,
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1974; Omenn, 1973). Geneﬁig heterogeneity suggests tHat

1

 there are separate gehes for each cfinical sub-groﬁp. The

model preédicts that the different sub-types of HA may be
. ~ ) . ’ .
the result of single genes which are not alleles (one of

two or more alternative forms of a gene at the same loci’

'giving rise to contrasting Mendelian characteristics) of

one another. Studies identifying_and examiniﬁg hyper-
active children who aﬁpear to form separate, @istinct subf
groups would provide a means of assessing the model.
McMahon {(1980), forbexample, has suggested grouﬁs based

on age of onset and the hyperactive child's response to
medication. Loney and her*colléagues (1979) have indicated
that sub-groupingcbased on 'secondary' symptoms such as
aggressivity may be beneficial in delineating differences
within the HA disorder.

Summary

. . . -~ . .
The literature reviewed in the preceding sections

" provided the framework for the theoretical and practical

issSues considered in planning the present study.- The

1
present review has suggested that

lege is a longitudinal,

over the past decade provide a consistency of findings
supporting a familial’ association in HA. The tentative |

evidence suggests that-childhood HA is linked with adult
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-psychiétric disorder notably sobiopatﬁy,:hysteria, aAd
alcoholism, in the biological barents of hyperactive child-
ren. Although the bulk of the family litekature.supports .
the role of genetic factors in HA, the interpretation of
the findings are guarded due to the varioug methodological
problems previously'addressed and the lack of more objec-
tive, standardizgd measures of familial characteristics.

In general,.studies seeking to establish the relation-
ship between childhood HA and parental and family pathology,
need to consider a multiplicity of factors. The studies
must provide for relevant controls of genetic and environ-
mental factors. They must also provide objective,
empirical measurement of the familial characteristics under

investigation.. 1
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METHOD

This chapter is divided into six sectiens. The first
section descrlbes the 1dent1f1cat10n and selectlon of the
hyperactlve and normal co trol index cases, i.e. the
designated children who possessed the traits uqder'
ipvestigation. The second section ;eperts on the subject:
sample. Sectiqn three presents a description of the
criterion measures for the index children. The assessﬁent
measures for the parents are preseeted in the fourth section.
The procedures and ethical considerations are dlSCUSSEd in

the fifth and 51xth section respectlvely

Index Cases

The index cases (i.e. the identified child ®r proband
who possessed the traits under investigation'and who served
as the startind point 'of the family study) were 88 male
.children between 6 and 12 years of age. Of the 88 seleceed
index cases, 69 of the probands were referred fo the out-
patient services at the Children's Hospital of Eastern
Ontario (C.H.E.O.), and 19 were 1dentlf1ed in responsé to
media advertisements. The hyperactive children were
selected at random from the assessment files of the

Department of Psychology, C.H.E.O0. After the families of

R Cg

e
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the ﬁyperactive children accep?ed participation in the
study, the hyperective child's bifthdafe was used to
locate prospecti;e normal cdntrol ehildren from the

medical record files, C.H.E.O. The names Of potential’

- control families were drawn from the file chronologically

foilowing the selected hyperactive index case. The
selection procedures for'fﬁE‘hﬁferective'and normal
qon&;oi iedex childreq are discussed more fully'later in
this section. . |

All probands achieved Peabody Picture Vocabulary Test
(PﬁVT) IQ equivalents of 85 or higher and regularly attended
séhool; Each child came from an intact family with both
parents living at home. 1In the adopted groups, the child
was adopted prior to six months of age. Children evidencing
psychosis, brain damage and ep%lepey, as noted in the
medical record histories or in the initial telephone contact
with the family, were e#cluded from the study.

The average.age for all probands was 9.52 (SD + 1.33)

‘with an age range of 6.83 to 11.67. years. The average PPVT

I0s for all index cases was 117.05 (SD * 13.84) with a range
of 86 to 145 (Table l1). A subsequent analeis of variance

on these two factors (Appendix A) indicated rio age‘ﬁifferenee
between the four index groups. However, there was a
significant Group main effect for the PPVT IQs:

F(1,84) = 5.21, p <« .03, indicating that the normal control

index cases prodﬁted higher IQ scores than the hyperactive
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.Table 1
_Mean'ScoreS‘and Standard Deviations
of Children for Age, IQ and Conner's
Teacher Hyperactivity Index (CTHI)
Biological Adopted Blgigg;ial %ig?téf
Hyperactive Hyperactive ma
Children Children control control
Children Children
Age 9.55 9.57 9.53 9.44
1.32% 1.31 1.33 1.43
PPVT-IQ  111.92 116.00 119.60 " 121.20
15.73 11.75 14.49 10.65
CTHI 1.84 1.76 .23 .25
.30 .36 21 .19
~ *Standard Deviation T
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index cases. The average PPVT IQs for the normal control
probands was 120.31 (SD t 12.78) with an IQ range of 86
to 143; the average IQs for the hyperactive probaﬁds was‘
113.63 (SD ¢ 14.06) with a range of 93 to 145. The
Relationship main effect and the Group X Rela;iOnship
interaction proved to be non-significant forlthe PPVT IQs.
There was no difference between the biological and adopted
children in terms of PPVT IQ scores. o

. : L)
Hyperactive Index Children. Forty-three hyperactive

probands (i.e. 25 Biological hyperactive index cases and.
18 adopted hyperéctive index cases) and their families
accepted participation in the study. 1In order to be
invifed to participate as a hyperactive proband, thé child
" had to satisfy the following criteria:
1) the child was referred to the Department
of Psychology, C.H.E.Q. with a suspected
diagnosis of HA made by the referring

pedi

2) the ch' d Wgs dlagnosed as hyperactlve by

3) the assesspment diagnosis was based on the
three cardinal characteristics
overactivity, short attention
ulsivity. A history of dis-
ciplinary problems as per tantrums,
"aggres$ive, destructive, or oppositional
behaviours was present. These behaviourd
were generalized and pervasive, occurring
at both home and school®. Additionally,
" the child exhibited these characteristics
prior to 2% years of age, i.e. onset in .
. early childhood. - %

~
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the child received a Conner & Teacher

Hyperactivity Index (CTHI) score of f
.

1.5 or higher on the ‘teachers rating
scale (Goyette, Conners & Ulrich, 1978

A total of 57 hyperactive index cases (37 biological
and 20 adopted probands) were initially drawn from the

X

assessment fileS‘of the Department of PsychologY: C.H.E. 0 :

" The 57 familles of the identified probands who appeared, to .

meet the inclusion criteria were contacted by mail to
explain the nature of the study and to request their
participation. A copy of the letter can be’found in
ppendix B. Upon receipt of the letter, the_parents were
Ontacted by phone.within seven days time Subsequent to the
hone contact a total of 15 families were excluded from
art1c1pation on the basis of personal preference or the
previousiy noted proband inclusion criteria. Six families
declined participation due to involvement in other on-going
studies or treatment prdgramsi Onerfamily had moved away
and two families had experienced a divorce or a separation
.

since their initial hospital assessment. The teachers of
two index cases noted that the children exhibited no
problems at school, and the teacher's scores on the CTHI
was below 1.0. for each of the boys. The'parents of one
Chlld stated that their son presented no problems at home,
while another three families prOVided no reason for

n
refusal

One other adopted hygeractlve index case was selected
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(as meeting all of the inclusion criteria) in response
to the media advertisements to be discussed ih the

following section. .
. o+

The average CTHI for the biological hyperactive index

cases was 1.84 (SD # .éO) with a range of 1.5 to\2.5. The

average CTHI for the adopted hyperactive probands was 1.76 &

(sDh = .36), range being 1.5 to 2.9 (Table’1l).

Normal Control Index Children. A total of 45 normal

-

control proband$ (25 biological normal controls and 20
adopted normal controls) and their parents participated in.
the study._;ipe.nofmal'control index cases were‘séleCted
from the medical record files of the C.H.E.O. &nd from
.response to newspaper advertisements. The chiidren
selected via the medical record files had been seen in the
out-patient cliniecs for minor problems.oi yearly medical
“éxéﬁinations. Children with a hisfory of learning or
behavioural problems Were-hot included.. No éhiid was on
psychotropic medicétion or had been hospitalized for more
than one-4 day period .during any previous 36 month interval

‘of time, i;e.‘children.with chronic medical problems_were. '
also excludéd. In order to be'éelected as a normal control
index case, the thild ﬁad to receive a CTHI of 1.0'or lower;
Following the identification'ana acceptaﬁce of parti-
cipation by the patents of the hyperactive index cases, the

name of a prospective normal control proband was drawn from

the medical record‘files, C;H.E.O., located chronologically

’
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next after thé accepting hyperactive indéx case in the
files. Thé.prospéctiveicontrol proband. had *to satisfy the
‘aforementioned criteria. The parents of these children
wefe sent a letéer (Appendix B) describing the nature of
the study andlnoting thatfﬁhey would be contacted directly
by telephone within seven days time. £5 of 9§
families of 1dent1f1ed biological normal ntrol index

cases were contacted and 27 agreed to pa icipate (25

blolog%cal and 2 adopted normal controls).. At the time of

phone contact, 36 families declined due to time constraints
or persghai reasons. Four families refused because of
serious illnesse In adaition, 31 families were excluded
.becFuse'they did not meet the criteria. In 17 of'thesé
families, thefe were single'parents. Seven of'the families
involved second marrlages or reconstltuted relatlonshlps

- Four children had been diagnosed as hav1ng learning
dlsapllltles, Another three children were excluded due to
either a diagnosis of emotibﬁET“problems, epilepsy, or a
"head injury. ‘Subsequent to the phone contact, three
children were excldéed based on theif teacher's ratings on
the CTHI of 1.0 or higher. Another téacher'reported that

a child had been receiving remedial assistance due to a
‘reading d%sab%lity. One’ child was not included becauée he
achieved a PR%T %Qqequivalent 0of less than 83+

II

Q%Fn addition to the two adopted normal control index

cases selected through the medical records. files, C.H.E.O.,

AV

v
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18 adopted normal control probands were selected for
participation based on their parents’ response to media “
advertisements. A display-advertisement was placed on
five occasions in Ottawa's major newspaper (Appendlx C).
A total of 51 phone calls were recelved in response to the
newspaper advertlsement. Slx>of the- famllles included:
single parents-and two families involved second marriages.
Iwo familigg ‘declined due to 1llness of a parent, and 11 -
famllles refused to part1c1pate. Four children were_excluaed
due to learning dlsabilities. Cne child was excluaed due to
a chronic medical prdBlem. Anotner-child was excluded -
because he was receiving~treatment for an emotional problem.
Two children were not lncluded because the teacher 5 sgbre
on the CTHI exceeded 1 0. Three chlldren were found}iiébe
adopted ‘after six months of age. BAnother child was
subsequently selected to participate as an adopted hyperactlve
index case based on prev1ous diagnosis and treatment for HA
at the C H.E. O ,-\

: The'average éTHI score for the biologicai nérmai contror
probands was .23 (SD # .21) with a range of 0 to 7; the
. average score for the adopted control probands was .25
(8D £ .19) with a range of 0 to 6 (Table 1). ' The ANOVA
- for the CTHI (Appendix A) indicated that the interaction
effect was non-significant. However, a significant Group

main effect was revealed, 'F(1,84) = 757.27, p <.000,

indicating that the hyperactive probands scored higher on
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the CTHI tha thé_normal;édntrol index cases. There was
no difference'betwéen thé biological and adopted children
in terms ofVCTHI scores. ‘

]

Subjects

The subjects in this study were the 176 (88 ‘sets)

.

biological and adoptive:parents of.the 88 Selected hyper-
active.anq normal cofitro} index cases. The parenting
couples had had intgct relationships from the time of the
probands birth or adoption. Adobtions by biological \*“
relatives were excluded.

| The participaging parents averaged 37.36 years of age
(SD ; 6;00)3 The age range'ﬁor'the parents was 26 to 57.
The ﬁéan 1Q for all parents was 113.39 (SD 1.8.74), with an
IQ rang; of 85 to 135.., The parents averaged 13.93 years of
education (SD % 2.83). The range for yeérs of education was
6 to 21.- Average family income for the couples' was $30,480.
(SD £ $11,770), with an income range of $13,000. to $70,060.
A further discussion of the parent's‘demographic data is.

included in the results section.

Measures for Index Children

The' following two measures were collected on each
hyberactive and normal control index child:

Conners' Teacher Rating Scale (CTRS). Cﬁdkgrg (1969)

introduced a rating scale for .teachers of 39 behavioural
.items which has become a popular and widely used means of

evalﬁating hyperactive_children. The scale is scored via



52

a four_point'ﬁumerical weighting system (0-3), witﬁ the '
higher vplues indicating more severe symptomatology.
Factor analy;eé gf the scéle yielded five.factofs:
(1) Conduct Problems, (2) Inattentive~Passive, (3) Tension-
Anxiety, (4) Hyperactivity, and (5) chiability:_'A symptém
score is obtained by totéling the sumnof‘the weighted items
Qithin each factor. | )

Conners (1969) originally developed the rating scéie'
fo: teache;s for use in psychopharmaéological studies with
children. The scale has repeatedly been shown to be ’
sensitive to drug effects (firestone, Davey, Goodman - and

. . e !
Peters, 1978; Sprague, Christensén and Werry, 1974; Sroufe,

1975). Moreover, it has”been demonstrated that thé scale~fyiﬁ\\
is successful in discriminatiﬁg between hjpéractive and

normal control children (Kupietz, Bialer and wiﬁsberg, 1972;
Sprague, et.al., 1974). ) .

Test-retest reliabiiities for the five factors ranged
from .70 to .90 KConnéréw 1973) . Research by Goyette, "jiﬁ-..
Conners and Ulrich (1978) ﬁas-confirmed the high test-retest .

factor reliabilities based on new normative data, and has
further delineated a ten point Hypefkinesis Index (CTHI).
The Hyperkinesis Index has been shown to correlate at the
.94 level with the Hyperactlv1ty Factor (Werry, Sprague &
Cohen, 1975). Mean scores of 1.5 to 1.8 on the CTHI have L

frequently been used as minimal cut-off points for

establishing an inclusion ‘criteria in HA studies (Loney, 1978).
a LR
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n'The Hyperactlvlty.lndex w1th a cut- off p01nt of L.S (based )
on a 0-3 welghted scorlng system) was utlllzed for this
1nvest1gat10n. ‘ .

Peabody Prbture VoCabulary Test (PPVT). The PPVT

" is a measure of receptlve language which provides a verbal

.IQ equivalent via measuring a suoject's-aural vocabulary

(bunn, 1965) The examlner ver ally presents a vocabulary

of Plates) book The subject 1s asked to make a ch01ce

'.from the four alternat1ve49raw1n s-on each plate. The

.response-may be eithef motor 'ointing;tq) or verbal

l(sayin e number of the di W}ng‘whicn best_describes the
usﬁword).. The examinkr- contlnues untll the subject
produces six. errors ln any elght succe551ve plates Three
‘types-of.scores are derlved from the subjects _raw score: S
a mental age equ1valent, an, 1ntelllgence quotlent'ibased

‘on a standard scorel, anF a percentlle equlvalent

The test norms are based on data from 4 012 subjects
' iaged 2.5 to 18.0 years. _Alternate form fbllablllty N
-coeff1c1ents ranged from .67 at 6. 0 years of age to ‘84
at 17 0 to 18 0 years of age. Congruent ValldltY
correlatlons comparlng Wechsler  full scale IO scores for
'chlldren w1th PPVT scores ‘are reported to range from +30

.

to .84, ‘with a median of .Gl.

5 v

—-‘ hd
¥
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Assessment Measures for Parents

!

Shipley Institute of Living Scale. The Scale was

originally devised as a measure of organic patholoéy and
.ot . N T
cognitive deterioration (Shipley, 1940)3‘\€hé Shipley

. . <N
Scale is presently used as a brlef*screenlng\measure of
b S \

" the subject's current level of intellectual functioping.

' ..
The .measure is self-adminigtergﬁ in 20 minutes. It is
comprised of two 20-item vocabulary and abstract reasoning

tests wherein the subject has to mark the correct answer

or to complete a pattern of responses.

Several investigators (Paulson & ﬁin, 1970; Sines &
Simmons, 1959; Watson & Klett, 1968) ha&elfound correlations
between the.shipley Scale and the full-scale ﬁAIS score to
raﬁge*from -78 to .90. The Scale is reported to provide a
suitable measure for estimating ?erbal'intelligence and for
deriving a WAIS IQ equiéalen% when average to above average
Shipley scores a&e'obtained, but not for below average scores
(Pra?o & Taub, 1966;_Watson & Klett, 1968) . However, Paulson

and Lin (1970) reported aﬁ\acceptable correlation of .54 for

IQs below 92 as per their own norms and a Shipley total raw

séore below 36.5. The Paulson-Lin Tables of IQ estimates

were used in the present investigation.

Minnesota Multiphasic Personality Inventory (MMPI).
The MMPI is the most widely used clinical and research
measyre of personality and disturbance (Butcher & Tellegen,

1378; Dahlstrom, l97é). The inventory.is a symptomatic

¢

-
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‘éelf-réport which covers a broad spectrum of concerns,
such as heaith} family, sexual, occupational and soc{al
attitudes. I£ is self-administered and consists of 566
~short, affirmaLive statements which the subject responds
to by answering true or false.. Thé structured test yields
three validity séales which measure test taking attitude
as well as provide a refeance system for,;zierpretiﬁg
the cliniqgl scales. ., The ten clinichl sgéles include:
hypochondriasig’(l), depression (2), hysteria {3),
psychopaéhic,deviate'(4), masculinity-femiﬁlty (5),
paranoia (6), psychasthenia (7)), schizaphrenia (8),
hypomania (9), and‘social introversion (10).

The test-retest and spiit-half relzabilities for
several of fhe ééales have been reported to exhibit wide
variation (Dahlstrom, Welsh & Dahlstrom, 1972b, 1975).
McKinley and Hathaway (1943) reportéd that the MMPI
exhibited predictive validity. The inventory was successful
in predicting the final clinical diagnosis in slightly better
than 60% of new psychiafric admissions.— Despite the
stability prob}éﬁgjhaaskoQ (1975) proposes that the MMPI
is_theugggg,méaSpre of psychological disturbance to date.

Se;;ral investigators have examined the MMPT patterns’
of parents of children referred to guidance and assessment.
clinies (Johnson & Lobitz, 1974; Lauterbach, London & Bryon,
1961; Wolking; Quant & Lawton, 1966). Anderson (1969) g

reported that the parents of aggressive, acting \Qut bdys
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obtained higher Sc apd Pd scale scores than the parents
of neurotics or normal controls? It is concluded that
these higher elevations were 1nd1cat1ve of the parents'
dlfflculty with overt aggression and w1th 1nadequate
impulse control.. e

+ Due to problems of item reéundancy‘and,the multi-
factorial natﬁ;e of several of the scales, pattern or
actuarial analysis has been recommended as an additional
means of ldentlfylng traits and diagnoses assoc1ated with
"particular proflle types (Marks, Seeman & Haller, 1974).
- Actuarial descriptions of various two-point profile types
have beeg provided by several authors (Gilberstadt & Duker,
1965; Lachar, 1974; Marks, Seeman & Halier, 1974).
Individuals with a 1-3/3-1 code type tend to see themselves
as physically ill and to employ repression as a primary '
mechanism of defense. The 1-3»individual is freéuently
described as demahding, dependent, and self-centered. The
2-4/4-2 code suggesﬁs an overly—sensitiye, demaﬁding, and
resentful person. The 2-4 code type is also seen to
represent a characﬁerological adjustment with chronid.
éepression and low frustration tolefance. Code 2-7/7-2
individuals are typically described as anxious, tense,
apprehensive, and depressed. In addition to perfectionistic
and compulsive tendencies, the 2-7 individual frequently

tends to have conflictd about self-assertion. The 4-9/9-4

profile type is likely to be impulsive, hostile, rebellious,



— 57

irritable, and restless. The 4-9 individual typically.

. experiences conflicts abou'tle.niotional dependency and ¢
intimacy. Moreover, these four two-point codes have been :
agsociated with the types of adult psydhopathology
( coholism,'sociopdthy, and hysteria) found in the
families of hyperactlve children by Cantwell (1975) and
’Morrlson and’ Stewart (1973). . ) ’

Although a number of different code types have been
associated with alcoholism, elevated scofes'on 2-4 and
2-7.have_frequently been found in more serious drinkers ‘ by

(Caster & Rarsons, 1977; Whitelock,k197l); The pairing

of 4-9 has commonly been employed for\@ssessind the
potential for impulsivé action and sociopathy -(Dahlstrom,
1972; Marks and Seeman, 1963). Lewandowski and Graham (1972)
reported that a 1-3 profile’was characteristic of hysterical,
conversion type patients. These fdu; two-éoint code
patterns (1-3/3-1, 2-4/4-2, 2—?/7—2 and 4-9/9-4 were
examined in the present iﬁVestigat;on. The score for the'
two-point cdde was ébtained by, combining the K-corrected T
,scbres for the individual scales. The_justification for
-utilizing an additive épproach in combining separate MMPI
scales is supported by Goldberg s (1969) work in combining
Scales llnearly to cla551fy profiles as neurotic or
- psychotic. -In addition to the two—point codes, the

Repression-Sensitization scale‘(Byrne; Barry & Nelson, 1963),

and the Ego Strength scale (Barron, 1953), and the Total

&
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Pathology Score (Streiner, Goodman & Mclean, 191]; Streiner,

Woodward, Goodman & McLean, 1973) were alsc used.

Porteus Maze Test. The Maze test was originally
- R .

developed as a supplgment to the StanfordeiEet.

..,.’—-:'-\-'h L
Intelligence Scale in identifying mental .retardation

+ (Porteus, 1933, 1939). Moxe recently, the test has been

reported to be a valid and reliable measure of planning

ability, judgement, impulsiveness, attention and ability
to delay gratificatiop.(Riddie & Rd#erts, 1974; Sfoufg,
1975) . - _ o ' |

The Maze test involves a séries of.graded mazes which
yield two scores,la~quantitative score (Test Age) and a
qualitative (Q) score. _The Q score is based on the subject's
neatness in executing the mazes}*vThg number ofsg¢rrors:

committed, such as cutting across corners and contacts with

-

the sides of the pathway, are recordéd. 1In a review of the
'Porteus Maze Test, Riddle and Roberts (1§77) repofted that
subjects who tend to delay gratification obtain lower 0

'scores than more impulsive sﬁbjects. It was also concluded

¥

that Q scores are valid predictors of impulse control

] +

problems in deliﬁquency.. A high weighted Q score has been
) o ‘ ,
-found “to positively predict the corresponding final clinical

assessment of delinquency or non—delinquency in more than
* : : >

70% of the cases tested. Paxry (1973) found differences

‘between hYpergctives-and normal controls, with‘the hyper-

active children scoring significantly more qualitative
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errofs. Investigators have reported that training in
self—difected verballcommands tesulteu in improved maze.
performance due to reduced impulsiveness in hyperactive
boys (Meichenbaum, 1977; Palkes, Stewar%¥§ Kahana, 1968).
More recently, in a-disctiminant analysis of 27
measures freguently used to distanguish between hyperactive
and normal control children, Homatidis and Konstantareas
(1981) found that the'Porteus Maze Test was one of only :
three measures needed'to accurately discriminate betWefn~e0
their samples of hyperactlve and normal control boys The_
-1nvestlgators utlllzed the quantitative test age score,

>

rather than the more sensitive Q score. \

An automated version of the Porteus Maze Tést_was .

used in the present investigation. The subject was

directed to guide a stylus through a metallic maze.’ The
instrument'automatically recorded three scores: the
number and durat}on of contacts with the sides of the maze

- pathway} as well as the total time to the completion of the.

maze was recorded. Knights and Moule (1968) have
2

prov1ded normative data with respect to the automated

version of the Porteus Maze Test. - ' h\\ﬁ

‘Span of Appreheqézon The Span of Aﬁﬁféhen51on is a

task which measures-the amount of 1nformatlon that can be
/‘

51multaneously processed during a brief v1sual presentatlon.

ased on.early‘slgnal detection procedu;es, Estes (1965)
. , '
developed a measure that taps the variability of attention

£ ]
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span. The task was designed to minimize the effects of

v
memory or motivational influences. The subject is required
to make a forced-choice letter-recognition response to one
of two'signal letters (i.e. the }etters'T or F) upon a
tachistoscépic exposuré of short duration. Each signal
letter is displayed in 50% of the presentations and is
eﬁbedded.in-gn array of competing noise letters. The-span

of agprehension is defined by the number of letters scanned.

Jﬁﬁtﬁi_reportéddéhat the formula for deriving a span estimate
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is A = (2Pc - 1), with A repreSenting the span;‘D the
number of letters present in the specific dlsplay, and Pc,
the. percentage of correct recognltlons.

The stimulus dlsplays gwere constructed by typlng
arrays of letters onto white lndex cards. The card was then
mounted on a cardboard insert to facilitate presentation via
a portable tachistoscope.' An imaginary matrix of 16 letters .
(4 letters wide and 4 letters high) at the centre of each
card was used to allecate -the disblay letters,-each matrix
subtended 20 X 39 of visual angle. Each display array
-contalned .one of two 51gnal letters (T or F) with each target
' letter appearlng once on three separate cards in each of 16
p0551ble matrix posrtlons, produc1ng.a total of 48 T and 48
‘F arrays. . The flrst set of 32 arrays con51sted of 16 T and
-Kg F cards contalnlng only the signal letter (Matrlx Size l)
A second set of 32 arrays w1th 16 T and 16 F cards contalned
the target letter plus four addltlonal noise letters (Matrix .
Size 5) A third set of .32 arrays {(le T and 16 F cards) -
contulned the signal. letter plus 8 norse letters (Matrlx

Slze 9) For the™ast two sets, the srgnal letter was

-located in one of the 16'possible_natrlx positions. fhen,
either three or eight noise letters were randomly selected -
.and allocated to three or elght of the 15 remalnlng matrix
posrtlons. The stimulus array was presented on a portable

tachlstoscope (Lafayette Prototype)

' The subject was given a standard set of instructions

1
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and 24 practice trials. <In the practlce trials, the
subject was presented with three randomly selected blocks
~of, elght trials. EBach block was drawn from a separate.
matrlx size, with the restrlctlon of an equal occurrence- '
of the signal elements (4 Ts and 4 Fs) After a 2 mlnute
rest perlod the experlmental//locks were administered.
Each subject then v1ewed three sets (Matrix Sizes I 5 and
9) of three 10 trial blocks, w1th each set separated by a .~
1 mlnute break * The order of presentation of the three
blocks as well as the stimulus arrays w1th1n the blocks was
randomized for each Subject. The subject 1n1t1ated each
trial by pressing a start button. Following a delay interval .
of 750 msec, the stimulus display was presented for 90 msec.
The subject was required to report the target letter (T oxr F)
observed on the display.

The Span of Apprehension Task has been frequently used
in research w1th schlzophrenlc children and adults (Asarnow,
Steffy & Cleghorn, 1978; Asarnow & MacCrlmmon, 1981 Neale,
McIntyre, Fox & Cromwell 1969) . Neale and- his co-workers
(1969) asserted that the reductlon in correct detectlons on
the Span task represents a true def1c1t in attentlon.

Denton and McIntyre (I978) found differences between

-hyperactlve and normal control boys on the Span test, As
the matrix size and number of noise letters increased, the
hyperactlve boys evidenced fewer correct rec0gn1tlons,

,suggestrgexbf a central attentional deficit. The investiga-

l“
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tions of Asarnow and MacCrimmon (1981) have provided
normative data in terms of means and standard deviations

‘\ "+ . (Asarnow, personal coﬁmunication).

"Reaction Time Apparatus. %ﬁe delayed reaction time
task (DRT) has been used as a measure of attentional

processes. The task has been found to.discriminate between

hyperact;ve ané normal children‘(Cohen & Douglas, 1972;
Firestone & Douglas 1975; Firestone E'Marfih; 1978), as
‘well as to he drug sensxtlve .(Cohen, Douglas & Morgenstern,

' 11971, Firestone, et. al., 1978; Flrestcne P01tras-erght

| & Douglas, 1978). | o

The reactionrcime apparatus provided’a preérogrammed'

'serles of audltory and v1sual stlmull. An audltory tone of
"“70-db lnten51ty and 1 second duratlon was fed dlrectly to
"the subject S earphone and served as the warning signal to
»activate'the sequence. _The‘react;on signal consisted of a
7.5-watt lightbulb’whichwyas enclosed.in a metal console-
container aiong:with the respdnse.button. "The reaction
signals were set at fixed intervals_of 20 seconds; aad.each
signal was-foilowed by a 5—second wait period.  Following

. " the specified wait per?od, the auditory warniﬁé signal-was )
presented on a.variable schedule‘within the subseqcent
_iO—second interval Each reactlon s1gnal was preceeded by
-a fixed 2- second preparatory interval.

) The subject was directed to aepfess £he;£eactioa time

button throughout the DRT except during the reaction signal

e
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preSentations.k At the onset of the vasual reaction signal,
the subject was instructed to release: the response button
and to redepress it as quickly as possible. An electronic
timer was simultaneously started with the onset of the
reaction signal and continued recording untii the subject
released thezresponse button. 'The mean reaction time over
80 trials was then calculated. A counter automatically
recorded all false starts elicited by the warning signals
as well as 1nappropr1ate 1nterst1mulus responses Thus,
the second measure on this task con51sted of the total
number ofrextraneous responses. l
Procedures -
| ‘Following tne telephone contact and the family's
acceptance of inuolvement in the study, the parents were
notified that they would receive an informed consent form

(Appendix D) and a release of information (Appendix E).

The parent were requested to sign the forms and to return
them 1n t attached self—addressed stamped envelope

Upon wri ten'berm1551on from the parents .a Conners Teachers
Rating Scale (CTRS) was sent to the index cnild's teacher |
.for.complet'on and return via a,self—addressed envelope.

After the“ RS was returned and an approprlate CTHI criterion

score was achleved the parents were contacted to arrange an
- appointment at their family's convenience. ' o R
Each hyperactive and normal contrel index child was

tésted-alone in a smallfroom free of extraneous visual and'
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auditory stimuli. The PPVT was administered in bne period
of approximately 15 minutes.
The parents were tested séparatel with a battery of

six tests. The tests were presented in random order for

each partner, With the complete battery

eing administered
in one session of approximately three hburs. All tests were
agministered as ?er standard instructions. A fifteen minpte
break wés given betﬁeep the thifd and fourth test in'the

-

Ethical Considerations

The parents of the index children were informed as to
the general objectives and the procedufesaof the study.

A release of information form for the child's schpol and

2 consent form for the study were sighed by the parents.,

The parents were also informed of thei;'option to withdraw
themselves or'their children from the study at any time.

DaEé,on the subjects ip the_study are kept in strié?.«
confidence and presenteé in group form only:



'Demographlc Varlables

CHAPTER IV
RESULTS

This chapter is divided into two sections. In the

first section, the results of the statisti 1 analyses for,
the subject population obtained .on the demographic
variables will bé Pesented. The 1ntercorrelatlons among
the-demographic variables,as well as the 1nterrelat10nsh1ps-
between the demographlc and the dependent varlables w1ll
also be glvenw; The second section will prOV1de a report

of the 1nterrelatlonsh1ps among the dependent measures.

Subsequent to the correlat10na1 analyses, three separate

MANOVAsS were undertaken for the 1mpu131v1ty, attentlon, and’

'personallty groupings of varlables respectlvely.. ‘Where

approprlate, the results derived from Subsequent ANOVA'
analyses and tests of simple main effects w1ll also be
presented. The .05 level of confldence, based on a two;'
talged test, was utlllzed as the measure of SLgnlflcance )

for the MANOVA and ANOVA analyses.

~

In separate ANOVAs on the dependent measures, 1t was
found that there was no dlfference between the groups for
the parents total famlly 1ncome (Appendlx.F) However,

there were differences between the groups for three of'the '

\
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'demographic variableSQ‘ the_parents ages, IQs, and years of
‘e'education._ The group means and standard deviations for the

-

' demdgraphlc var;ables are. presented in Table 2.

N Age~ Analy51s of varlance revealed no. 51gn1f1cant
s_lnteractlon effects for the Age varlable (Appendlx G)
.lHowever, there was . a 51gn1f1cant Relatlonshlp maln effect,
hF(l 168) 26 92, p-: 000 lndlcatlng that the adoptlve"

. parents of the hyperactlve”and.normal control chlldren were
'older than the blOlOglcal parents of hyperactlve and normal';-'

'control chlldren.- In addltlon, a 51gn1f1cant Sex main effect

F(L, 168) 4 27, p <. 04 ‘was obtalned reflectlng that

_z. mothers were younger thanﬂfathers (see Table 3 regardlng the

-mothers and fathers means and standard dev1at10ns for the -

demographlc varlables) . _ ’
' . IQJ The ANOVA conducted on the parents IQs revealed
a slgnlflcant two-way 1nteract10n for Group x Relatlonshlp,af.
1F(l 168) ='4. 81 P <: .03 (Appendlx H) As recommended by .
1Keppel (1973) ‘and Kirk (1968), ln the event of 31gn1flcant
"1nteract10ns, analyses of. 51nple main effects were performed

,Results of the Smele maln effects analyses (see Appendlx H)

L revealed that the, blologlcal parents of hyperactlve chlldren

L (B HC) had lower IQs than the adoptlve parents of hyperactlve

chlldren (A HC) and the blologlcal parents of normal control
_ chlldren (B NCC) " No IQ dlfferences were found between the
jadoptlve parents of normal control chlldren (A NCC) and the

As HC or between the A- NCC and the B- NCC In addltron{-there

[ e N : . =,
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Table 2. | J\ A
. Parent Group Mean Scores and Standard Deviations
for age, IQ, Education, and Family Income ﬂ
. . )
- B-HC A-HC B-NCV A-NCC
Age f" 34.84 40,86 36.68 39.63
5.27* 6.55 4.96 5.94
» ,.' . -
I 107.66 114.44 115,52 116.93
<;fﬁ 8.88 8.70 7.10 7.54
vo- (7f>
*Education 12.06 14.42 14.60 15.13
2.96 2.49 2.60 2.54
Family Income - 27.85 31.06 30.88 32.75
12,15 ,, 11.34 10.61 12,69
f
—=t— :gsatzzzzs:
~ \ «
) " e I M '-‘,-'_’
B-HC: Biological parents of hyperactive children cnéso)
A-HC:  Adoptive parents of hvperactive children “(n=36)
‘B*NCC: Biological- parents of normal control children (n=50)

Adoptivgggarents of normal control éhi&dren (n=40)

*r
*Standard Deviation

V¢

F
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was a significant main.éffect'for Sex, F(1,168) = 4.01,
P < .05, indicating that the fathers obtained higher IQ.
scores FHan the mothers (Table 3).

| -Education: The results of the ANOVA_for years of
education indicated a significant two—wé?iinteraction‘%or
Group X Relationship,_g(l;lGS) = 4.50, p <..04, as well as
significant maiﬂ effects for all_thr?e main‘factors
(Aﬁpendix I). In view of the'significant ipteraction'effeét,
analysis of simple main effects was performed. The results
of the tests of simple main effects (Appendix I) %ndicated
that the B-HC completed fewer yeéré of education than the .
AA:ﬁC and the B.-NCC. No diffgrencg in yearg.Of education was-
'found betweenhfhé A-NCC and the A.HC or between the A.NCC
and the B«NCCZ The Sex main effect was alsolfound to be
significant, F(1,168) = 5.58, p < .02, reflectiné that the

-

fathers completed more years of education than the mothers

(Table 3).

Income: As previously noted, the ANOVA conducted on .
,_-—‘

the total family income proved to be non-significant

{(Appendix F).' As all interaction effects and main effects
were not significant, further analyses of the income
variable are rnot reported.

The results of the corFelation analésis performed
on the demographic variables are presented in Table 4. The

matrix reveals a number of low but significant associations

-

LY
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Table 3
.\;4 Mothers and Fathers Group Means and Standard Deviatiofs %
for Age, IQ, and Level of Education
L ) .
B-HC A.HC B-NCC A-NCC
* I4
Age (Years) J— .
Mothers 33.64 39.89 36.04 38.95
. . 4.63* *6.41 4.70 5.60
Fathers ° 36.04  41.83 37.32°  40.30
| 5.69 6.73 5.22 6.34
| ) . .
IQ .
Mothers 106.40 -  113.61 114.72 114.90
: 8.89 © 6.48 6.28 7.51
Fathers 108.92 115,28 116,32 118.95.
: ' 8.87 10.60 7.87 . 7.18
Education (years) : v
Mothers 11.88 13.67 14.23 14.55
- L 2.26 1.65 2.38 1.91
Fathers 12.24. ., "15.17 14.97 - 15.70
o 3.56 2.98 - 2.73 . 2.99

,

. ’ o i
B-HC: Biological parents of hyperactive children (n=25)

A-HC: Adoptive parents of hyper

~ _B-NCC: Biological parents of ‘npyma

A-NCC: Adoptive parents of normal

*Standard Deviation

tive children (n=18)
1l control children {n=25)

control children (n=20)
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. . Table 4
Pearson Product Moment Correlation Coéfficierits
for the Demographi¢ Variables
- o . : «inotal
. Age. IQ . Education Family
' Income -

Age ' 1.00 .
. S \
. . :19% 1,00 “
Education . Ll2 g 2x% 1.00
R -~ .
Family Income | - .15 L28%% 3wk,

l.00

*r=.17, p<.0l (n=176)

**£=.22, p<.001 (n=176) | LD

"y

e
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between the demographic Variables. level of education'
correlates highly and srgnlflcantly w1th IQ (E - ;62[
- 38,E<.000) o '

| Table 5 presents the lnteroorrelationa betwéeh.the
demographlc variables and the dependent varlables. Several
51gn1f1cant but low correlatlons exist, ranglng.from r = .17
to £_= .28, 1rrespect1ye of 51gn. TzesaTount of varianoe
‘shared in common between -any comblna'EOn of demographic
and dependent measurée is also 15&, ranging from £2 = 203 to

r2 = .08. Keppel (1973, p. 477) has proposed that "the main
L . : S

criterion for a control variable is a high corrzlation‘with
the . dependent variable“ Slmllarly, Wlner (1971) has
cautloned about the employment of covariates in factorial
designs. Because the correldtions between the dependent
variables and the demographic variables were.so low and the

" shared Qariance 80 small, it was decided that analyeis}of

# .
variance would be the preferred procedure.

Dependent Measures\

1

_ The results-o 4thé correlational analyses between the
and the attentlon and 1mpu151v;ty
.variables (Table 6) x vealed only fou; 51gn1f1cant yet lowJ
_oorrelatlons, ranglhg,from r = .19 to 5:5!.29, 1rregardless
of 'sign. -The Dela&ed Réaction Time'lash~ﬁean Time (DRTT)
. was negatively correlated mith,the Ego Strength (Es) Scale.

' The_DﬁTT‘was positively correlated with the Total Pathology
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L S e . . Family
Age IQ ‘Educatiocn Income
Delayed Reaction Time , —-05 =.24%% -.,28%% -.06
Task (DRT) Mean Time ' ' B
(DRTT) . : : ’
.DRT Extraneous -.01 -.03 " -.05 L -L12
, Responses (DRTEXT) _ .
‘Span Size 1 .11 .06 .02 .03
Span Size 5 .00 .12 .22% =13
Span Size 9 -.02 .25%% L.19% -.08
Maze-Time .08 .05 =.05 .06
Maze-Contacts -.08 - 17% -.15 ~-.05
. Maze-Duration of J11 -.18* ~.09 To-.04
Contacts -,
RevisedgRepression- - —.19% . -.14 T =.19% .00
Sensitization (R=S) _ . s S -
Ego Strength (Es) L Y.19x .15 L26%* .08,
Scale ' o ’ _ ‘ o
Total Pathology. -.12" -.17% —21% " -.06
Score (TPS) f:' PR : . ‘
.. Code 1-3 = . T .07 =12 . .-.01
Code 2-4 -.12 =.18% - - 22%% ~.02
Code 2-7 Z.15 - 18% VP _ 21w ~.02
"+ ¢ Code 4-9.°  -.05 -.03 . -.04 .03

Table 5

72

Pearson' Product Moment Correlation Coefficients Among the
Demographic Variables and Dependent Variables

*r=.17, p<.0l (n=176)
*%r=.22, pr.801 (n=176)



- A E . - Table 6 . : ; _—
Pearson Product anmsﬁfOOHHmHmwwos Coefficjents .
Between Personality Variables and wwwmuﬁwoanEwﬂHm%ﬁﬂ% Variables
oF T — - . i
r~ - . . Attention Measures Impulsivity Measures
T Span Span Span _ _ Maze
DRTT = DRTEXT - Size Size -Size zmem nomemwm Duratidn
. 1l 5 9 - . ~ of Contacts
Revised RepPession-. .03 -.01 . -.17% .05 _ .08 .09  =lo1 . . .03
Sensitization Scale : . . : . :
Ego-Strength Scale ° -.18% .02 .03 .05~ -.02 ° -.11 -.04 _ .00.
Total Pathology .20%* .03 .03 -.16 -.11 -.11 .10 J12
Score - ‘ T ’ - .
. . ’ .” - - - ) t
Code 1-3 . .11 .00 .00 - -105  -.09 .00 .01 .10
" Code 2-4 .20 -.01  -.02 .-.05 -.07 -.02 .05 .06
’ . ) o -
Code 2-7 T . .14 . T -.03 -:02 -.05 =-.02 -.03 .opv o .02
Code 4-9 - .02 .06 11
L 4N

*r=,17, p<.0l (n=176)

**r=,22, p=.00l (n=176)

E
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lScore (CPS) and"with the.2~4'tﬁquoint code. . The revised‘
Repression-Sensitization (RS) Scale was:negatiVely
correlated with Span Slze 1l of:the Span of Apprehen51on .
test., L. N ‘_ A : T

The results. of the correlational_analysis_between
" the attention and the-impulsiuity variables revealed that.
.none'of‘these,variables were significantly associated

?(Table 7).

: . . ‘f ‘. L " . .
The intercorrelatiof matrix fo the three impulsidigy//

t

measures is presented in Table 8. The rix reveals’ that

Porteus Maze Time correlates significantly, but lowly, .

with both Maze Contacts (r = .33, 2= .11, p < :001) and -

Maze Duratlon of Contacts (r. ='.36, r2 - /13, p < 001)

r

" 'Maze Contacts correlates highly and 51gn1flcantly w1th Maze

.Duratlon of. Contacts (x = .71,_52 = 50 p < 001) ' q
..g\-?in)examlnatlon of the 1ntercorrelatlon matrlx for the

four al entlon variables (Table 9) reveals several low but '

signiflcant correlatlonsf ranglnglfrom r = .lﬁﬁto.r - ;48; .

‘irregardless of sign. A significant and moderate’ correlation
o . )

exists between Span Size 5 and Span size 9 (r = .48, ¢ n.;Zj,
> < .001 , ' TN
B<-Qb. : _ .

The 1ntercorrelatlon matrrx for the seven personallty
variables is presented in Table lO The present study found
the following codes and research- scales to be- hlghly and

9031t1vely correlated Code 2-4 and TPS, (E = .76, rz = .58,

f‘
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Table 7

- Pearson Product Moment Correlation Coefficients
Between The Attention and The Impulsivity Variables

»
. Span Span _ Span
DRTT DRTEXT Size Size - Size
) 1 5 9
Maze-Time ~.02 .05 -.01 .10 .01
Maze-Contacts .04 -.04 -.04 -.13 -.05
. 3 5

Maze-Duration .10 .07 - =.02 -.10 ~-.15

of Contacts

- f

*rs.17, pe.0l (n=176) -

| *%r=.22, p<.001 (n=176)

L

-

»
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Table 8

+

Pearson Product Moment Intercorrelation Matrix
"For The Three Impulsivity Variables

Variable Méze Maze Duggzion
. *?;me- : Contacts . of Contacts -
]
Maze-Time 1.400
Maze-Contacts ~.33%¥ 1.00
—.36%%* R } 1.00

Maze-bDuration
of Contacts )

*r=.17, p<.0l (n=176)
*kr=.22, p<.001 (n=176)
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_ L Table 9 T
‘ Pea,s'on,Pr'oduct'Moment Intercorrelation Matrix .
For The Four Attention Variables , : :
L) )
T _ ‘Span | Span
P DRTT DRTEXT Size Size
’ ‘ L 5
DRTT. 1.00 P | ’
. 3 ol
.
DRTEXT " -16*  1.00
Span Size 1 -.09 . -.28% 1,00
 Span Size 5 ° S.21% -.16% .33%* 1,00
Span Size 9 -.25%% -.12 L22%% L48** 1100
. .\Q
o /
o ' : ' ' : -
*r=.17, p<.01 -(n=1%6) : o 3
7 *¥r=,22, p<.00l (n=176)
[~ ﬂ- '
a
(1 o ,‘/‘.
L X .
’ * I
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“Table 10.

- Pearson Product Moment Intercorrelation Matrix
. For the Seven Personality Variables ™~

Revised Total
. R=-8 Es Pathology Code Code Code Code
/ Scale Scale Score 1-3 2-4 \ - 2-7 4-9
. ) . - . i
Revised _ L ‘ .H.oo
Repression-Sensitization :
(R-S) Scale
P :
Edo Strength. -.49%*% - 1,00
(Es) Scale , . )
- . n . . . waw\ - -
Total Patholggy L29%% .
Code 1-3  «. . 17 1.00 .
F 4 . _ -
Code 2-4 . L29%* -.52%% . 16%%* LATRE 1.00 -
Code 2-77 L . 44%x ~I57%* .75%* .48%* .84%% 1.00°
Code 4-9 . .13 - 2g%* WEEES L37%% ,56%%  _31%%  1.00

*r=.17, p<.01l (n=176) '

e

**r=,22,

63

 p<.001 (n=176)

il
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E < .Q01l), Code 2-7 and TPS (r-= .75, r2 = .56; p < .001),.
1 . .
and Code 2-4 and Code 2 7 (r = %W4, r o= .71 P < .001).

Several 51gn1f1cant and moderate, p051t1ve correlatlons'

were revealed. Code 2 -7 .and Repress;on-Sen51tlsatlon (R- S)

'

~.Scale (r = .44 p < 001), TPS and Code 1-3 (r = .55,

P < .OQl), TPS and Code 4-9 (r = .43 p < 001), Code 4 7
and‘Code 2-4 (r = .47, p < 001),‘C0de 1-3 and Code 2-7
(r = .48, p < .001), and Code 2- -4 and Coqe 4-9 (r - .56
& < .001). Moderately szgnlflcant negatlve correlatlons

were obtained for:: R—S Scale ‘and Es- Scale (r - —.49,

P < 001), Es Scalé and TPS. (r = .42} p < .001), Es Scale .

and Code 2-4' (r = -.523 p < '.001)r and Es Scale and Code
. . %

2—7-k£ = ~-.537, p < .901).
’ " In view of the absence'of sionifieant assocliations

between the attentlon and 1mpu151v1ty varlables and the

few, low cerre;atlons between the personallty and [

attentlon/lmpu151v1ty variables (as well as the moderate to

hlghly 51gn;£i9aﬁ§ associations among the impulsivity,

attentlon and peréonallty variables), three separate
MANOVA s were\eonducted for the flqs attention,. three
impulsivity, ahd seven personality varlables.

Attention Variables: .The MANOVA analysis for the five

_attention Varlables w1th1n the Group X Relatlonshlp X Sex

design, was conducted. Ari main effects and the Group X

[

Relationship interaction were 51gn1f1cant (Table 11}.

A
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' ‘" % . Results of MANOVA for theVFivé;Ktteftioanétiéblesnﬂ'
[ ) -\- Y . . ’.‘| " . . ' . . o - " N

«TaE o F-. T pe

LN

o Group T s 5,164 8.03.. - .000%*x

Relationship i . 5,164 3.56° © . .004**
Sgx : " _ o 5,164 2.90 .02%

¢ A
Group X Relationship | 5,164 \ 3.77 .003%*

Group X Sex : . 5,164 .26 - .94
Relation X Sex - - 5,164 1.76 .12

Group X Relationship X Sex - 5,164 ‘ f,22 - .95

=
*E<.05 '. '- "
**E<' Ol ,
& .. kF*p<, 001
P JI ' ‘
.\K_‘, 1. .
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Therefore, 2 X 2 X 2 ANOVAs were undertaken for each

1y

attention variable. Table 12 contains the means and’
standard deviations for the Delayed Reaction’ Time Task and
. et - o9 * .

Span of Apprehension attention measures.
DRTT: The findings of the ANOVA for the-Delayed -
Reaction Time Task-Mean Time (Appendix J) revealed signifi-

cant results for all main effects as well as a significant

Group X Relatioﬁship,interaction effect, F(1,168) = 9.88,

p < .002. No other interaction effects were found to be
significant. As a follow-up to the significant Group X
Relétionship interaction, analyses of simple main effects
were undertaken.

The results of the tests of simple main effects
(appendix J) revealed that the B.HC had slower me%ﬁ)reaction
times than the A.HC and the B-NCC.. No différenceg in
reaction time were found between the A-.NCC and the A-HC ér
between the A-+NCC anq the B-NCC (see Figure 1l). . :

In addition, there was a significant main effect for
Sex, F(1,168) = 1.88, p <.00l, indicating that mothers had
slower mean reaction time; than fathers. (See Table 13
fegarding mothers and fathers group means and standard
devia@ions on the attention variables.)

DRTEXT: The Delayed Reaction Time Task-Extraneous
Reséonses were then analysed thrcough ANOVA (Appendix K)

and yielded no significant main or interaction effects.

~
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Table 12 '
Parent Group Means and Standard Deviations
for the Five Atyention Variables
B-HC A.HC B-+NCC A-NCC
DRTT ' 348.04 - 302.53 288. 35
64.56% 39.11 - 48.23
DRTEXT . 2,74 2,36 Z.14
. 2.66 2.09 2.08
Span-8ize 1 29,96 29.94 29.98 29.93
. N .20 .23 .14 .27
Span Size 5 29,28 29.81 29.80 29.70
: N 1.11 .47 .61 .79
Span Size 9 _ 27.16 28.44 28.54 28.45
: . 1.78 1.30 ~1.23 1.26

B-HC: Biological parents of hyperactive children (n=50)
A-HC: Adoptive parents of normal control children ({(n=36)
B-NCC: Biological parents of normal control children (n=50)
A-NCC: Adoptive parents of normal control children {n=40)

*Standard Deviation

SR i s e T

e
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" Table 13
Mothers and Fathers Group Means and Standard Deviations
: for the Five Attention Variables -
B.HC A.HC B.NCC A-NCC
DRTT . .
Motheyxs 367.50 306.92 306.08 295,19
59.04%* 40.586 54,72 44.47
Fathers 328.57 298.14 270.62 284.21
- 65.07 38.26 33.18 38.71%
DRTEXT .
Mothers 2.92 2.22 2.04 2.20
2.78 1.83 2.13 2.29
Fathers 2.56 2.50 2.24 "2.35
' *2.57 2.36 2,07 1.93
SPAN SIZE 1 : .
Mothers 29.96. 29.89 30.00 29.90
' L20 .32 .00 .31
Fathers 29.96 30.00 29.96 29,95
ﬁﬁO .00 .20 .22
SPAN SIZE 5 .
Mothers 29.28 29.83 29.76 29,70
’ .94 .38 .60 T .80
Fathers 29.28 29.78 29.84 29.70
1.28 .55 -.63 .80
SPAN SIZE 9 .. A
Mothers 27.36 28.61 28.76 '28.30
1.58 .98 93 . 1.17
Fathers 26.96 28.28 28.32  ;:28.60
1.97 1.57 1.4¢6 . 1.35
B-ﬁc: Biological parents of hyperactive children (n=25)
A-HC: Adoptive parents of hyperactive children (n=18)
B.NCC: Biological parents of normal control children (n=25)
A-NCC:

*Standard Deviation

Adoptive parents of normal control children (n=20)
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)
%

Theréfore, further anélyses of that variable are not
| reported. '
Span Size 1: The ANOVA results on Span Size 1 also
proved to be non-significant (Appendix L)'. 'In view of the
» lack of significant main effects and‘ihteracfion effects,
~Subsequent ana}yses are not recorded on the?variablé.
Span Size 5: The 2 X 2 X 2 ANOVA findings for Span
Size 5 (Agpeﬁdix M) indicated a significant result for the
Group main effect, F(1,168) = 4.21, P « .04, and a signifi-
cant Group X Re;atidnship-iqteraction effect, F(1,168) =
6.44, p € .0l. Therefore, tests for simple main eﬁfects
were conducted."The results of the simple main effects
analyses (Appendix M) indicated that the B.HC had fewer
correct recognitions on Span Size 5 than'thg B-NCC and the
A<HC. The A-NCC were not éifferent from the B-NCC. and the
A+HC on correct recognitions on this variable {see. Figure 2).
Span Size 9: The Span Size 9 ANOVA‘produced a
significant Group result, F(1,168) = 13.32, p < .000, a
significant Relationship main effect, 2(15168) ='7.02,
P < .01, and a éignificant Group X Relationship interaction
effect, E(i,lﬁﬁ) = 9.96, p <« .002 (Appendix N). ‘No other
effects were significant.
In keeping with the convention of attending tc¢ the

highest order significant interaction within a design, tests

-of simple main effects were undertaken. The results of the

RN A

4




SPAN OF APPREHENSION FOR A MATRIX SIZE
OF 5 ELEMENTS-(NUMBER OF CORRECT DETEGTIONS)

SPAN 5

29.8

86

NORMAL
CONTROL

GROUP

Fig. 2 — Number of correct recognitions of Span-of Apprahension matricas with 5 elements

| _ I .

BIOLOGICAL ADOPTIVE

RELATIONSHIP

- (Span 5) to parsntal reiationship (blological, adopiive) and index group {hyper-
active, normal control).
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analyses (Appendix N} revealed that the B.HC had fewer
correct recognitions on Span Size 9 than the B-NCC and the
A*HC. No differences in correct recocgnitions on Span Size

9 were found between the A+NCC and the A-HC or between the
- . - ' b
A+NCC and the B-NCC (see Figure 3). p

Impulsivity Variables: A MANOVA conducted on the

three impulsivity variables of the Porteus Maze Text
(Appendix 0O} proved‘fo be non-significant. As a mafter of
inferest in'view of the generally low correlations amésg
_the'impulsivity measures, separate ANQVA's were‘gerformed
for lhe th;ee impulsivity variables of Maze Time, Maze

- Contacts, and Maze Duration of Contacts (Appendices P, Q,
and R, respectively). As all main effects and interaction
effects on—tﬁe separate ANOVA's were again not significant,
fur£her analyses on the impulsivity variables are not

r rted: The group means ahd standard .deviations for the

indulsivity measures are presented in Table 14.

Personality Variables: Three research scaie§ and four
two-point cocdes of the MMPI were incorporated into one
MANOVA and these results are presepted in Table 15. . The
Group X Relationship interaction effect proved to be.
significant, F(7,162)-= 2.47, p <.02. 1In addition; there
was a significant Group main effect, 5(7,152) = 5.99,
P < .000, and a significant Sex.main effect, F(7,162) = 4.18,
P « .000. Therefore, 2 X 2 X 2 ANOVAs for each variable

L]
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SPAN OF APPREHENSION FOR A MATRIX SIZE
OF 9 ELEMENTS (NUMBER OF CORRECT DETECTIONS)

{

SPAN SIZE 9

28.8

28.5

28.4

20.3

28.2

28.1

28.0

27.9
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217

27.6

27.5

27.4

27.3

27.2

27.1

210
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RELATIONSHIP

Fig. 3 — Number of correct recognitions of Span of Apprehension matrices with Gelements {Span
9) tc: pi:)ronul retationship (biological, adoptive) and jndex group (hyperactive, normal
contrel), . ; ,
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"
. Table 14
Parent Group Means and Standarad Deviations’
for the Three Impulsivity Variables
kS
@ B.HC A-HC B.NCC A-NCC
Maze™- Tile-to- ~ . ° 21.99 24.56 23.14 23.72
“Completiocn . 7.88% 6.75 5.23 6.17
' Maze - Number of 47.19 42.97 41.82 44.04
Contacts 18.05 17.32 16.76 19.04
o
- Maze - Duration 4.38 4.34 4.06 4.60
of Contacts 1.80 - 1.76 . 1.45 1.80
L}
2t

" B-HC: Biological parents of hyperactive children (n=50)
A-HC: Adoptive parents of hyperactive children (n=36)
B:NCC: Biological parents of hyperactive children (n=50)
A-NCC: Adoptive parents of hyperactive children (n=40)

*Standard Deviation



Table 15

O

R—

Results of MANOVA for the Seven Personality Variables ®

’ .
-

-
-

Group
Relationship
Sex - v

|

Group X Relationship
Group X Sex
Relation X Sex

.\_

N
3

Group X Relatignship X Sex

7,162
7,162
7,162

7,162

|

5.99
l1.68
4.18

2.47
l1.01

* .53

000 *#*x*
.12
000 ***

—

L02%
.43
.81

'3]—

*p<.05

-

**p<. 0l

" Hx*p<. 001

. Ny
Foon e e
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" were undertaken. Théfgroué means and standard deviations
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fgr the séven pefsonality variables are pre§§nted in
Table 16. L |

R-S Scale: The ANOVA for the R-S Scale indicageé
that the #steraction effedts were noﬁ;éignificant .
(Appendix S). 'However a significant -main effect for Sex , -~
was revealed, E(l,lgﬁ) = 5.14, p-< .03, indicating that
the fathers produced léwer R-S Scale gcéres than thé!
mothers. (See Table 17 regarding 'the mothers and fathers
group means and séandard devia%ions for- the seven--
peréonality v%;iables.) | ’

Es Scale: Es Scale scores were analysed_through
ANOVA, (Appendix T) and'yiélded a/Siénificant difference for
£he Group main effect,;g(i,lGB) = 7.71, p < .01, indicating
that the parents of normal control'children obtainéd R
higher Es Scale scéres than ﬁhe parents of hyperactive )
chilﬁren. There has'alégziﬁgignificant main effect for Sex,‘
F(1,168) = 4.72, p < .03, Yeflecting that fathers achieved )
higher Es Scale scores than mothers (see Table 17). No
differences in interactions or other main gffects were
found, therefore furthey analyses'are not feported. -

TPS:' The ANOVA resuits for the Total Pathology Score
(Appendiﬁ U) -revealed a significant Group X Relationship’ .

interaction €ffect, E(lhlés) = 9.57, p < .002, as well as S

all three significanf‘main effects. . Tests for simple main

/



Table 16 -

Parents Group' Means and Standard Dev1at10ns
for the Seven Personallty Varlables

. B.HC A-HC .- B-NCC . A-NCC .

R-S Scald , C32.58°  31.25 32.02 . 33.73 .
- < - 18.51% 16.29 11.99 15.92
Es Scale - 29.24 31.25 ' 31.72  31.65
. \ . 4.36 3.78 3.45 3.58
TPS . .11.86  9.33 8.54 8.90
: 3.98 2.04 - 2.35 2.57
Code 1-3 112.76 107.14 104.90 107.45
S 17.53 12.40 11.56 14.15

- > ’

Code 2-4 . | . 121.80 108.56 ' 103.06 . 105.43
19.48 -~ 12.73 12.01 12.26
Code 2-7 118.26 * -_'106.50 106.14 104.63
e 20.59 11,77 14.31 14.87
Code 4-9 - T2 - 108.72 ©  -101.08 - 104.98
, "17.74 14.35 14.08 12.94

it

\

B-HC: Biological parents of hyperact:l.ve chlldren (n=50)
A-HC: Adoptive parents of hyperactlve children (n=36)
B-NCC: Biological parents .of normal control children (n=50)
A-NCC: Adoptive parents of normal control chlldren (n=40)

*Standard Deviation

.
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Mothers and Fathers Group Means and Standard Dev1atlons
- £or the Seven Personallty Varlables

R-8 Scale -~

Mothers
Fathers
o )
Es Scale
Mothexs
- - Fathers
TPS ,
Mothers
'VFathers
éode 1-3
Mothers_
Fathérs
Code 2-4
- Mothers
Fathers'
Code 2-7
Mothers
Fathers
-I
Code 4-9
Mothers
Fathers

*Standard Deviation

v

3

L

B-HC A-HC, B.NCC A-NCC
T .
37.60 32.94 .- 33:80 . 35.50
17.11% . 15.41 11.46  14.93
27.56 " 29.56 © 30,24 31,95
. 17.39. 12.47 17005
28.36 30.287 . 30.92 31.90
4.20 3.97: 4.02 - 2.88
30.12 32.22 . 32,52 . 31:40
4.42 3.42 . 2,60 . 4.20.
12.08. 8.61 7.80 ' s&’g
4.24 1.88 - 1.83 1.9 .
11.24 _ 10.06 '9.28 . 9.75
'3.73 7 1,98 2.61 .3.02
117.64.  105.17 101.96 ° ° 105.55
1956 " 12.49 12.81 - 15.12
107.76 109.11 107,84  -109.35,
13.92 12.34 9.53 11.98
123.32 107,39 99.84.  102.30
20.88 12729 9.52. .. 8.05
120.28 109.72. 106.28  108.55
18.26 13.40 13.51 - 14.94
120.12  104.44 103.16 99.80
21.01 10.17 12.43 9.42
116.40 108,56 109.12 109.45
20.43 - 13.15 - 15.65 17.78
112, 109. 28 96.72 102.00
20745 .  13.66 10.50 14.37
110.88  108.17 105.44  107.95
14.94 3 15.38 - 15.96. 10.89



oy, -

94

- - -

effects were conducted. The,analysis.(App

reyealed that the B- ‘HC had hlgher scores- on. the TPS than

.the A-HC and the B- Ncc.ano dlfferences in' TPS were found

;between the A-NCC. and the ‘B-NCC (see Flgure 4) {

<

-
In addltlon ta, the srgnlflcant lnteractlon effect

there was a s;gnlflcant maln effect for Sex, F(l 168)

= 4.04, E < .05/, 1nd1cat1ng that the fathers obtained

higher Total athology Scores than the mothers (see Tagl 17
regardlng means . angd standard deviations on TPS for mothers
and fathers). )

Code 1-3: The two—p01nt Code 1-3 was then analysed '
via ANOVA (Appendix V) and 1nd1cated a 51gn1f1cant main .
effect for Groups, F(1,168) = 4.16," P < *.04, and a
significant Group X 'Sex interaction effect f(l 168) e 4.45,

P < .04. The subsequent tests Qf 51mple main effects

(Appendlx V) revealed that the mothers of hyperactlve

children had hlgher scores on Code 1- 3 than the mothers of -
normal. control chlldren No dlfferences on Code 1-3 were

found between the mothers and fathers of hyperactlve

'chlldren In addltlon, the fathers of normal control

.

chlldren were not dlfferent from the mothers of normal

control chlldren and the fathers of hyperactlve children on’
.

Code 1-3 (see Figure 5). ; -
” Code 2-4: The 2 X 2 X, 2 ANOVA for Code 2-4

(Appendlx W) revealed aﬂslgnaflcant Group X Relationship
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Fig.5 — Code 1-3/3-1 MMPI Profiie (Code 1-3 with combined T-scores) to parants sex {(mothers,

fathers) and index group’ (hyperactive, normal contral).
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interaction effect, F(1,168) = 12,22, p < .001l, a significant
main effect for Groups, F(1,168) = 29.49, p < .000, and a

significant main effect for Relationship, F(1,168) = 5.44,

. P < {02,
o
then)performe

A\follow-up analysis for simple main effects was

e results of the tests of simple main 547)

effécts (Appendix W) indiceted that the B-HC obtained higher

Fode 2-4 scores than the B-NCC and the A-HC. The A-NCC were

not different from the B.NCC and the A.HC on Code 2-4

{see Figure.6). : ) -
Code 2-7: ANOVA results for Code 2~7 (Appendix X)

showed a significant Group X Relationship interaction effect,

F(1,168) = 4.46, p < .04, as well as a significent main

effect for Groups, F(1,168) = 10.29, P < .002, and a

significant Relationship main effect, F(1,168) = 7.16, p < .01,

in view of the significant interaction effect, tests for

simple main effects were conducted. The analysis of simple

main effects (Ap?endix X) revealed that the B-HC obtained

higher scores on Code 2-7 than the A+HC and the B-NCC. No

differences in Code 2-7 scores were found between the A.NCC

and the A-HC or between the A NCC and the B-NCC (see Flgure M
Code 4-9: A summary of the ANOVA for Code 4-9 is

presented in Appendix Y. The results of the ANOVA revealed

a significant interaction -effect for Group X Sex, F{1,168)

= 3.95, p < .05, and a'significant main effect for Groups,

F(1,168) = 11.57, 'p < .001. Tests for simple main effects

7



CODE 2—4

125.0

120.0

115.0

110.0

95.0

o8

GROUP

@ HYPERACTIVE

NORMAL
N //_O CONTROL
o

- BICLCGICAL . ADOPTIVE

.

RELATIONSHIP

Fig.6 — Code 2-4/4-2 MMP Proflle (Code 2-4 with combined T-scores) to parental relationship
{blological, adoptive) and Index group (hyperaclive, normal cantrol).



IR
i

-

P

CODE 2—7

120.0

117.5

115.0

1125

110.0

107.5

105.0

1025

100.0

T e s Rt TR L

Py
' . 99
™ E:
-
- -
‘i_h,.l
I "GROUP
HYPERAGTIVE
|
O NoRmAL
CONTROL
BIOLOGICAL L ADOPTIVE

RELATIONSHIP

Fig.7 — Code 2-7/7-2 MMPI Profiles (Coda 2-7 with combinsd T-scores) to parental retationship
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were conducted iﬁ view of the significant-interaction
efﬁect. The ‘analysis of simple main effects (Appendix Y)
revealed that the mothgrs of hyperactivé children were
found to have higher scores on Code 4-9 than the mothers
of normal control children. No differenceé in Code 4-9
scores were found between the mothefs and fathers of
hyperag}}ve children. The mothers of normal control
children 6btaiheg lower scores on Code 4-9 than the fathers
of normal cont{éi/children. There was no difference on

Code 4-9 between the fathers of .hyperactive children and

" the fathers of normal control children (see Figure 8).

7
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CHAPTER V

DISCUSSION

The present research was conducted to investigate
specific attention, impulsivity, and pérsonaiity differences
in the biological parents of hyperactive children as' compared
to the aéoptive parents of hyperactive children and the
bioclogical aﬁd adoptive parents éf normal coﬂtrol children.
In particular, the study examined obje?tive evidence for the
hypothesis proposed by Cantwell (1975a, lQ??)/ﬁﬁqug? igon
and Stewart (1973b) that HA'is a familial, genetically-liqked
disorder marked by the presane of adult psychiatric illness,
nbtably sociopathy, hys%eria, and alcoholism, in the
biological parents of hyperactive children. It was further
hypothesized that attentional déficitsrand_impulsivity
problems in the biological parents éf hyperactiges may pro-
vide a means of defining the variation at a genetic locus
and the simultaneous phenotypic e#pression of HA.

The present investigation also sought to provide for
cross—group compafisons beéween the parents of hyﬁeractive '
children qnd the parents of normal control children. In
<grder tb6 further facilitate examination of gene—environment
influences, the deéign additionallY'proVided for comparisons

between the biclogical and adoptive parents of hyperactive Q

N
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and normal cohtrol children. The Sex. factor was originally
included in the study_as a means of controlling fof sex
differences between mothers and fathers. ] -

The results of the study.provide stroﬁg support for
the genetic hypothesis pfoposed in this investigation for,
,the presence of:attentional deficits in the biologiéal
parents of hyperactive children. &as agticipatedu the
biological parents of hyperactive children'exhibited more
attentional difficulties than the adoptive pare;é; of hyper-
actives and the biological parents of controls, {as reflected
by sloﬁer mean reactioﬂ timesion the BPRT tagk and fewer
cBrrect recognitions with increasing ﬁqtrix size on the Span
of Apprehension task. In addition, it was confirmed that
the adobtive parents of normal controls did not differ from
the adoptive parents of hyperactives and the biological
parents of controls on these attention measures.

The hypothesis of greater impulsivity in the biologi-

L -
cal parents of hyperactive children was not confirmed in

‘foe present study.
In general, the results of the analyses of the person-

ality variables indicate the involvement of both genetic and
envir&nmental factors. The genetic prediction of more
personality disturbances in the biological parents of hyper-
active éhiidren was partly confirmed with moderate support
being found for the claims of Cantwell (1975a) and Morrison
and‘Stewart‘(1973b) with respect to alcoholism (i.e. higher

3
a
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v

elevatlons on Codes 2-4 and 2 7) in the blologlcal parents

L]

of hyperactive children as compared to the comparlson groups

‘ of parents. As predicted, the blologlcal parents of hyper—
\\~/ﬁ\§bt&3£ ohlldren a%jo evidenced a higher overall level of

psychopathology than did the comparison groups. The predic~

tion of more hypervigilant, anxlety approach (sen51tlzor)‘

responses to threatening stimuli in the bjological parents

. ' 0 hyperﬁ%tive‘children was not confi;med. ’

The predictions of lower ego strength-and greater
psychological iﬁpairment with respect to hyéteria‘and
sociopathy were not confirmed, thus not supporting the
genetic‘hypothesis. The findihgsﬂreported for the'latter
three variables were, in faot, supportive of ah environmental
explanation. The hesults suggest that the biolcgical. and
adoptive parents of hyperactive children experienoe lower
levels of ego resiliency than the biologicai and. adoptive
parents of controls. Additionally, the mothers o} hyper-
achives‘were found_Fo experienc g;eaggr hysteria and
sociopathy or impulséxoontrol problems than the.mothers'of
control children. Furthermore, the ginding that fathersﬂhf
hyperactives_did not differ significantly from fathers of
contro;s with respect to hysteria and sociopathy, encouraées
various directional and bi-directional environmohtal specula-
tions concerning maternal adjustment and HA. ~

L

L
. These results will be discussed in following four

sections of the last chapter.. The £i section provides a

-

(-\/
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discussion of the demographlq measures obtained in the ) '

//jpresent study and p0551b1e problems related to the general—'
1zab111ty.of the flndlngs A discussion of the flndlngs
related to- the hypotheses stated prev1ously in: Chapter I

is presented in the second sectiﬁn.. Further implications

‘related to the attention and personality results will be

» . !

discussed in the third section. The final section of the °

chapter contains some suggestions for future research.
. . ‘ p
Analyses of the Demographic Variables

rl

The results of the' Separate analyses of variance for

the demographig variables reported in this study revealed
significant differences for_three of the four popnlation ‘
parameters. While there was no difference between the
groups with respect-to total family income; there were
differences in terms of parents"ages,tﬁgs, and total?

years of education.

‘Total Family Income. Although no significant differ-

ence was found between the groups, the\piological parents
of‘hyperactive‘children appeared to have'a somewhat lower
"family income (mean $27,850) than the adoptive parents of
hyperaftives (mean $31,055), the biological parents'of.
-controls (mean $30,880), and the adoptive parents of con-
trols (ﬁean $32, 750) In contrast to the present
findings, Morrlson and Stewart (1971) and Stewart and hlS
co—workers {1966) found that hyperactlve children tended

to come from lower income famllles than nonhyperactlve

kg
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control children. It is noteworthy that the means of the
-parent groups reported in this study are comparable to the
comblned famlly 1ncome for Ontario. reported by Statlstlcs
Canada (Bulletin Number 13207, 1980) of $28,854 and for the '
Ottawa-Carleton metropolitan- area of $28,290 (gulletie
Number 13207). |

Age. The biological parents ef*hyperactive end
normal qéatrel children (means 34.84 and 36.68-years, respec-
tlvely) were found to be significantly younger than the
adoptlve parents of hyperactive-and control ch;ldren (means

40.86 and 39.63 years, respec¥ively). Morrison and Stewqft

(1973b) reported similar findings, observing that their.

sample of biological ‘parents ; re three to five years younger ,
than the adoptive groups of parents. It is pessible to spec-

ulate ‘that the age findings in bpth cases‘may'eesexplained

AN

in terms of the subject s procedures.

In the Morrison and Ste

‘ study and the preseet
investigation;‘thelbiological index
public outpatieht clinic, whiie app oxiﬁately one-half of

' the adotted index cases were obtained)via outpatient clinics-
and the-remaining adoptive cases were solicited‘from either
the private offices of pediatficiens KMorrieoﬁ £ Stewart,
1973h) or ftom-respense to public‘medie adtertisehents' -
{preseht study) . Ah'alternative and more likely explénar

‘tion for the age difference_may be that the adoptive . parents

had'waited a longer period of time to conceive their

il

cases were drawn. from: a St
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records department of C.H.E.O. (i.e. 25 biological'and two

o ot " * E]
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own child and subseguently also had to undergo a lengthy -t

: ™
screening process by the adoption agency. -

The mothers in general were also found to\he younger

than the fatherél’ Slmllar sex dlfferences in parehtal ages

-

have been reported in famlly studles by Miller and Keirn

(1978) and Morrlson and Stewart (1973b)

.gg; The biological parents of hyperactlve children were

found to obtain szgnlflcantly lower scores of-lntellectual

S

functioning (mean 107. 66) than the adoptlve parents of hyper—

act;yeS'(mean 114.44) and the biological parentS'of controls

(mean 115.52}." The adoptive parents of cont%ols (mean 116. 93)

‘

did not dlffer from the adoptive parents of hyperactlves and

¢

the biological parents of controls with respect to intellec- -

N

tual functioning. Whilé_the,scbres of the hiological parents_

of hypefactiverchildren fell within.the‘average range of
1ntelllgence, the parents in the three comparlson gro
obtalned scores in the high average range\o% 1ntelllgéhce.
Similar trends have been reported in the llterature with-
respect to hyperactlve chlldren obtalnlng lower IQ scores .
than control chlldren (Ross & Ross, 1976).

The IQ flndlng reported ln this study mlght be explalned \‘V’\—f‘

.in Qerms of the dlfferent sample solicitation procedures

discussed prevmously The blologlcal and adoptive parents

of the ¢ontrol chlldren were selected’from the medlcal

T ow

adbptive control families or. 60%) and from response-to

- -
.t . 4

£

. ) .o . ' , . L)
- . ’ X ' .
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medla advertlsement {i.e. 18 adoptlve control families or

40%) The hlgher 1ntellectual abllltles of the two control .
- comparison- groups might’ be due to the fact-that these groups
were_drawn'fr a non-clinlcal population wherein the more
informed nd intellectually-curious individgals-in the
invited's mple might be more'willing to accept voluntary
' involvement in the study. However, the sampllng explanatlon
is not supported by the flndlng that whlle the adoptlve
‘parents of hyperactives achleved higher overall levels of
intellectual f nctioning than the biological parents of
hyperactives, both of these gronps were selected-predomin-
ately from the assessment flles of the Department of
Psychology, cC. H E.OQ. (1,e. 25 blologlcal and 17 adoptive
families of hyperactives or approximately 98%, with one
adoptive family selected in response to media advertisementsr.
In addition, it vas-found that parents of adopted'
o ildren‘ahd'parente of children involved in a treatment
pro ram for HA were more llkely to accept participation in
_th s study. In a comparison of the accepting sample to the
invited sample who met the previously defined inclusion .
criteria, it was noted'that 25 of the 32 (approximately 78%)
invited blologlcal parents of hyperactlve children agreed to
participate as compared to 18 of the 20 (QQ%) adoptive
famllles of hyperactives and 20 of the 33 (approximately
61%) adoptive families of normal controls. The biological

famllles of normal controls were somewhat less likely to

v
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accept participation with 25 of the 65 (approximately 39%)
invited sample of families agreeing to ihvolvement in the

study. It 1s p0551b1e that parents who have made a personal

commlttment and emotional investment in adopting a child and
: parents who have already chosen involvement in and adherence
to a treatment program for.théir child are more likely to be
motivatednto voluntarily participate in a stuay than would
the biclogical parents of non-clinic control ch}ldren.

It was surprising that mothers obtalned SLgnlflcantly
lower scores of intellectual functioning than fathers The
reasons for the IQ differences between mothers and fathers
are not clear. Fathers in general also cBmpleted more
years of schooling than mothers. The additioﬁal years of
education may providé more experience in test-taking which

would result in ftherg obtaining higher scores on the 1Q
measure. | 3 : .

Educat#on. The biological parenﬁs of hyperactive
children completed fewer years of education (mean 12.06)
than the adoptive parents of hyperactives (mean 14.425 and;
the bioclogical parents of controls {mean 14.60!. The
adoptive»parentg of control children (mean.lS.;3) were nof
found to differ from the adoptive parents of hyperactives
and the biological parehts of controls with respect to
years of education.

Miller and Keirn (1978) reported similar findings with

respect to the parents of mentally_retarded'and emotionally
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disturbed children completing fewer years of education than
the parents of non-clinic control children. Nahoﬁ (1982),
on the othe; hand, fqund that the parents pf hyperactive

children completed fewer years of education than the parents

'

of asthmatic as well as the parents of normal controls.
Insofar as education is probably associated with family
occupational level and IQ, MOr;isoﬁ and Stewart (1973b)
observed that the adaptive parents of hyperactive children
were significantly higher in family occupational status
than the biological_pakents of hyperactives. The investiga-
tors: also noteéd that while the biological parents of control _
children were higher in occupational status than the biolo- ‘
gical parents qf hyperacfives, this difference was not
significant. In contrast to the present, Cémpbeli éna
Redfering (1979) found no educétional differences between
parents of hyperactive'and nonhyperactive children.

Another interesting finding was that fathers in general
completed more years of education th?n mothers.. A similar
trend was rep&rted.by Miller and Keirn (1978) ' with respécé
to fathers of emotionally disiurbgd, meptally retarded and
normal control children having more years of sé oling than
mothers. . |

-

Level of education in this study was found to correlate

2 .

highly and positively with t?::Paulson-Lin I0 estimates of
Scale (r=.62, r"=.38). The

“thé Shipley Institute of Livi

“high degree of interdependence suggests that these two
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demographic variables are probably measuring aspects of the
same factor or factors.

In general, there is a concern about the effect of the

pre-test family differences with respect to IQ and education

level in the groups.. The finding that the biological
parents of hyperactive chiigren‘completed fewer years of
educatibn and obtainedllower.IQ scores t#an the three
comparison grbups of parents may reflect demographic differ-
enées generally observed in clinic populations of familieg
of retarded, emotionaliy aisturbed, and behaviour problem

children. However, it is presently unclear to whether

Fhe IQ and educational differences may be the cause or the -
outcome of the attentional and MM findinggrreported in. |
this study. in view of the infreguent and often COntfadic-
tory findings with respect to family background factors,
future studies might examine and report on this importanﬁ

data.

Analyses of the~Dependeﬁt Variables

The results of the correlational analysés indicated
that there were no significant associations between the
impulsivity and attention variables or between the impul-
sivity and personality variables. In addition, only a few,
low correlations were found between the personality and-
attention variables.— :

In an extensive review of psychophysiological reseaxrch

involving hyperactive children, Hastings and Darkley (1978)

t

¥

-

3
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obs%rvea that a number of investigators (Langhorne,.ét al.,
1976; Routh & Roberts, 1972; Ullman, et al., 1978)  have
found that various measures of ingttentiveness; impulsivity,
and physical overactivity do not appear to significantly
interco?relate or cluster. The lack of significant associa-
tions between meaéures of attehtion and im?ulse control may
indicate that the measuPbs are tapping separate and indepen-

dent central processes a 1 deficits related to HA. Hastings

™

and Barkley also suggest that the  weak intercorrelations

between m s of fthe core symptoms of HA might be due to

eterogeneity of hyperactive children.
- N

Hypothesis 1 - Attention Variables. The first set of

predictions were based on the genetic model that the bio%37//k
gical parents of hyperactive children will evidence more

attentional difficulties than the adoptive parents of hyper-

actives and the biological parents of controls, as i' 'géted
bf slowerlmean reattion times and more e#traneousxggzzinses
on the DRT task and by a reduction in correct recognitions
with increaéing matrix sizes of one, five, and nine lettérs
on the Séan of‘ApprehensiBn task.‘ It was further anticipa-
ted-that the adoétive-parents of contfbls will not differ
froﬁ.the.adoptive parents of hyperactives and the biological
parents of contfols on the vafious attention variables.

The reéults proviﬁé strong support for the genetic
hypothesis of atteqtional difficulties with respect to three

of the five attention variables. The biological parents of
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hyperactive children evidenced slower mean reaction times

the Span task for matrix sizes of five agpd nine lFtters
then the adoptive pareﬁts of hyperactives and the biological
parents of normal controls. As anticipated, the adoptive
#/r/’\\ parents of control children did not differ from the

adoptive parents of hyperactives and the biological parents

of controls in terms of mean reaction tiﬁe and number of

" correct recognitions of matrix sizes of five and nine
letters.
Results indicate that the mean reaction times of the

biological parents of hypéractives were about 13% slower
than the adoptive parents af hyperactives, and about 16%
slower than the biological and. adoptive parents of contfoigf
Interestingly,hghe mothers in the present study were found
to be consistently slower than the fathers, suggestive of
sex differences in reaction time. The perférmance of the
biological parents of hyperactives with respect to slower
mean reaction times on the DRT task indicates difficulties
in sustaining attention. These results are consistent with
the findings of Cohen and her co“workers (1973), Firestone
and Martin (1979), and Zahn and his co-workers {1975) wh9
. i ‘\\\found poorer at;ention in hyperactive children as compared
<;_\g ‘ to normal controlzchildren.

However,' the biological parents of hyperac??ves did

Fot differ from the other -groups of parents in terms of
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extraneous responses on the DRT task, a variable which'ﬁas
"been found in some previous research to'distinguish hyper-
active from normal contrdl‘children'(Firestone g Douglas,
1975; Firestone & Martin,.l979Y. It is not altogeéher clear.
why a higher number of éxtraneous responses was not found in
the present investigation.’ .Doﬁglas ahd Peters (1979) noted that
the increased inéidence of ex;raneous responses on the DRT
task by hyperactive children suggesfs that once hyperactives
have been primed to respond, they may experiénce more diffi-
culty than normal children in impulse conﬁrol and motor
inhibition of anticipatory and redundant responses. While
the biological parents of hyperactives did not differ from
the comparison groups of parents with respect to extraneous
responses, the biological parents of hyperactives scored
more extraneous response% than the control groups, indicating
a response pattern in the anticipated direction. .The lack
of significan; diffe;ences between the parent groups may be
due to tﬁe fact that the measure was not sufficiently strong
enough to lead to differences in an adult population.

The comparisons of the occurrence of correct recogni-
tions on the Span of Apprehension task indicates that the
biological parents of hyperactives did not differ from thed
other éroups of parents when no aistraction Oor noise letters
were present (Span 1). The lack of differences may be

accounted for by the fact that the bjological parents of

hyperactives were as able to maintai;)attention gﬁfmselect

—
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the relevant targgt lett&r as the parents of the comparison

groups when no noise letters were present because of the
relative ease of thé task. Thus, Span 1 may serve as a
basal score for the Span task. However, as the number of
noise letters.incréased with matrices of five or nine
letters, the number of correct recognitions decreased for
the biological parents of hyperactives as compared to the
other groups of parents. In additionfﬁfh%re was an
increased‘#gﬁuction in the number of correct recognitions as
the matrix sizes increased from five to nine letters,
suggesting that when more noise letters are present, the
biological parents of hyperactive children evidence even
greater difficulty in maintaining attention when visual
search tactics are required.

In a recent investigation, McIntyre and his co-workers
{1978) have rejected the distractibility explanation for tﬁe
decrease in correct recognitions on the Span task in hyper-
active boys as compared to control boys. The investigators
are currently pursuing two alternative‘explanations that
either the decaying afterimage on the Span task fades more
rapidly for hyperactive boys than for control boys or the
information pickup from thé decaying afterimage may be much
slower for hyperactive boys. .

In general, these findings suggest that the performance
of the biological parents of hyperaetive children on the DRT

task and the Span of Apprehension ?ask is similar to that
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reported in previous research involving hyperactive children,
~dindicating that the biological parents of hypéractives may
evidence éomparable attentional difficulties. The deficits
in attentional processes in the biological parents of
hyperactives were noted on tasks involving both protracted
vigilance and visual search strategies.

Several investigators have attempted to demonstrate
that the core symptomatology of HA, in terms of attentional
deficits, impulse céntrol problems, and physicél over-
activity, is related to a central disorder of arousal
mechanisms. Three sets of fhegries have been posited, as
follows: (1) hyperactive behaviours result fromlphysiolo—
gical overarousal which arises from an inability to
effectivel§ filter incoming sensory stimuli and to employ
inhibiﬁory mechanisms (Friebergs & Douglas, 1969; Laufer,
et al., 1957; Strauss & Lehtinen, 1947); (2)/ hyperactive
responses typify stimulus-seeking behaviour due to physiolo-
gical underarousal (Rosenthal, 1973; Satterfield & Dawson,
1971; Zentall, 1975); or (3) some hyperactive children
are physiologically underaroused whereas Sthers are over-
aroused (Wender, 1971; Zentall, s Zentall, 1976). A
" fundamental éoncept underlying tRe various theories involves
an assumed homeostatic mechanism which seeks to maintain a
moderate state or optimal level of arousal. . Hasting and .
Barkley's (1978) review of studies involving autonomic

measures of arousal concludes that there is little support
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for the overarousal or filter interpretation. The reviewers

furtﬁer note that while hyperactive .children do not differ
from normal children in their resting ievels of autonomic
functioning, hyeractive children areg;robably underreactive
or ynderarousable in conditions involving engifonméntal
stimulation: indicating tentative support fof the stimulus-
seeking or underarousal interpretation. .

Dougias and Peters (1979) proposed that studies of the
effects of stimulant medication and reinforcement contingen-
cles during vigilance or search fask performance (i.e.
attentional processes) are applicable and germane to arousal
hypothese; in hypéractive children. Hastings and Barkley
(1978) have also pointed out that studies of the effects of - -
stimuiant drugs indicate_thét the stimulants appear to
'energize or increase the arousal' of hyperactive children.

It is possible that the attentional difficulties noted
in the biological paren£s.of hyperactives in this study may
be due to similar underarousability to environmental stimula-
tion or to a deficieﬂ;y in the ability to responé optimally
to such stimulation.' What is unclear at present is whether
these attentional difficulties represé%t a central atten-—
tional deficit or are the result of other pé??hological

factors effecting attention and toncentration.

Hypothesis 2 - Impulsivity Variables. The second set

of predictions stated that the biological parents of hyper-

active children will evidence more impulsivity as per more

]
i
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contacts and longer duration of contact between the stylus

and the edge of the channel as well a ster total time

to completion on the Porteus Maze task n,the adoptive

parents of hyperactivesgand the biological parents of tT
controls; It, was also asserted that the adoptive parents of )

contrels would not differ from the addoptive parents of ‘hyper-

~

b ] . -

actives and the biological parents of controls on the various

impulsivity variables. Based on the genetic model, it was
anticipated that the performance of the biological parents:
of hyperactive children would resémble that of-hyberactive

El

children in general on the Maze task. The Porteus Ma

has demonstrated differences between hyperactive
chiidren (Firestone & Martin, 1979; Parry, 1973) and has

been found‘to be s¢

ftive to the effects of stimulant drugs
(Conners, 1973;

The present results failed to support the second set

‘of predictions that the biological parents of hyperactive

children would exhibit more impulse control problems. In-

i

fact, there were no differences on thé-tpree impulsivity

variables between the four groups of parents.

Altﬁoqgh the‘biological parents af hyperactive children
did not differ significantly from the comparison groups of
parents on the impuisivity variables} the biological parénts
of hyﬁeractivés pro&uéed reéponses in the expected direction
in terms of both hastier execution and more contacts on the

Maze task. These findings suggest that the Porteus Maze

Knights & Hinton, 1969). . -’i\i‘

\ .

-
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task may not be a sufficiently sensiti#e measure-for
detécting impulse control deficits in an adult population of
parents of hyperactive children.

An{alternative explanation of the test resﬁlts from the |
impulsivity measure is that the ability of the biological
pdrents of hyperact;vé children to inhibi£ impulsive respohdf' -

' ing has improved via maturation and expéfienbe (Wright &
- Vliestra} 1975). Thu$,,£he biological‘parents of hyperactive
chiidren now displa; a more reflective, motor inhibifory-
abbroach which-more ciosely approximates the pe;formancé KV
style of the comparison groups of parents. Conceivably, per-
formance on more difficult motor tasks of impulse control
-would lead to a difference in the prédicted'airection,

-simila; to the'réSUlts on the Span of Apprehension task.
'Nonetheless, within the limits‘of this measure, no evidence

exists for such a difference.

Hypothesis 3 - Personality Variables. The third

hypothesis stated that the-bioipgical.pareﬁts‘of hyperactive
children would exhibit more personality disturbances than

the adoptive .parents of hygeractives and the biological
parents of controls, as evidenced by higher profile eleva-
tions on four two-point codes of the MMPI, lower Ego

Strength (Es) scores, higher Repression-Sensitization (R¥S{
scores, and higher.Total Pathology scores (TPS). The predic-
tions of higher-elevations for fhe biological pérents of

hyperactives on the four two-point codes were stated to test *®

+
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the genetic claims of’Caﬁtweil (1975) and Morrison and
Stewart (1973) for the greater lnc1dence of hysteria (Code
1-3), alcohollsm (Codes 2-4 and 2~ 7)., and 5001opathy
(Code 4-9). "It was ant1c1pated that the comparlson groups
of parents would nél differ from each other on the various
personality variables.

The results pa;tially.confirmed the predictibns for
the genetic hypothesis of more perspnality ﬁisturbances in
the biologiéal parents of hypéracﬁive-children_ﬁith respect
to significdnt differences in threé of the seven pérsonality
variables. The biological parents of hyperactives ob£ained
higher profile elevations on tﬁe alcoholism codes as weif
as higher Total Patholbgy scores‘than theﬂadoptive parents of
hyperactives and the biological parents of controls. As
predicted, the comparison groups of parents did not aiffé£
from.each other on these variables.

These results also indicate that the biélogical parents
of hyperqqﬁive children experience a mild degree of depres—;
sion in comparison the.the othexr groups of parents. A
primary emotidn ﬁnderlying scale 2”(Depressiaﬁ), which is

integral to both of the significant two-point profile eleva-

tions, is a profound sense of loss of either a love object,
or more generally a loss of health, self-esteem, or‘gﬁéial
position. The elevation of the Code 2-4 pair indicates that

he bgﬁic sense of loss and i;fe dissatisfaction may be

dealt with extrapunitively, by tending to‘ekternalize and

%
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blame others for sensed failures and losses.-'The signifi-
cantly -higher elevatlon of Code 2-4 also 1nd1cates that the
blologlcal parents of hypractives. may become more easily '
frustrated by their failures to achleve more resentful of

demands placed en them by others, less .able to effectlvely

moderate their 1mpulses, and more ‘prone to alcohol and’ drug

"-a

'addlctlon_ln times of stress, ‘as compared to,the other

Fl

groups of parenfs.

>
g

In contrast to the Code 2 -4 type, the elevatlon of the

v

Code 2-7 palr 1nd1cates a tendency to respond to stress and

L]

loss experiences intropunitively, v1a.excessive worrying,
perfectionism, and self-blame for all their life problems.
The results obtained on the 2-7 code indicate that the

biological parents of hypeéractives are more apt to employ

-

obsessional dynamics, intellectualization, and repression in

order to defend against feelings of anxiety, guilt, and

-

inadequacy. The biological parents of hyperactlves are also

-

more 11kely to express strong achlevement needs and to be

'susceptlble to the accumulatlon of llfe stresses, tendlng to

become more tense, agitated, cllnglng, ‘and depressed than

the other groups of parents, as, WelI as to have‘more problems

alcohol when experrencrng addltlonal stress.

The results with respect to the Total Pathology scale

ndlcate that the blologlcal parents of hyperactlves exhlblt

lower overall level of personallty adjustment, compared to -

t e comparlson groups of parents. It was noted that there

*
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" was a Sex factor difference on the TPS, ind¥cating that

fathexs in generEI exhibited highef‘leﬁels of psychological
distress. than mothers. . A ) "

The results of the 2-4 and 2~7 code palrs on the MMPI
lndlcate partial conflrmatlon of ﬁhe genetlc claims of
‘Cantwell and of Morrlson ;;H\Eiiyart with respect to a higher
incidence of alcoholism in the biolegical parents o§ hype;F
active.children.. Iedependent‘inVestigators have feund that
individuals with hiéh.point paire.of 2-4 (Cloptoﬁ, 1978; |
Gynther, Altman, & Sletten, 1973) end 2-7 codes (Caster &
ﬁarsons, 195;? are frequently identified as alcoholics or
problem drinkers. However, proflle elevatlons of these
twerode pairs are only moderately predlctlve of alcohollsm
per se. Hodo and Fowler {(1976), foggexample, found that
%only Zl%wof the 1,009 male alcoholics in ﬁhe%f investigation
obtained e 2-4 highrpoint pair.

In‘edeition, there is a’question of the specificity of

the association between alcoholism and childhood HA. While

the biological parente of hyperactives seem to be at Higher

risk for alcoholism as suggested by the higher profile eleva- »

- tions on the 2-4 and 2-7 codes, this association may not be -

o

- specific to hyperactive index groups. Morrison (1980)

reported that while the parents of hyperective children

exhlbltéd a 51gn1f1cantly hlgher 1nc1dence of alcohoblsm than

the parents of normal controls, the parents:of hyperactives

did not differ from the parentg of nonhyperactlve peychlatric
1 - . >
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children with respect to the incidence of alcoholism.

Morrison fu‘t £r ' noted that the issue of SpElelClty of an
assoc1atlon b‘t é;n childhood HA and alcoholism reported in
previous investigations is questionable. Thus, the findings
of the present study regarding higher elevations on the
alcoholism codes and possible aesociatione of alcoholism
rlsk in. the blologlcal parents of. hyperactlve 1ndex chlldten
are further moderated by the fact that a comparlson group of |
perente of psychiatric or other clinic in n‘groups was
not included I L
« The results re?orted in thls paper .do ndt support the
genetic predlctlons that the biological pare ts of hyper-
actlve chlldren will exhibit lower Es scores, higher R-§S
scotes, and higher elevations on>the hysteria and sociopathy /Z\h
codes than,the other groups-of parents. Indeed, the
findings reported on these varlables are supportlve cf an
environmental egplanatlon. On the Es scale, the bioclogical
and. adoptive parents of hyperactive‘chlldren obtained lower
scores than the biclogical and adoptive parents aef controls,
indicating that parents of hyperactives exXperience somewhat
less ego re51liency and feelings of adequacy and vitality.
ThlS flndlng may reflect the effect of on—g01ng psycholdglcal
strain experlenced by both the blologlcal and adoptive
parents in their efforts to cope with their hyperactive

T esr®

children. Other lnterestlng flndlngs relate to the fact that
R

mothers generally obtained 1ower Es scores and higher R-S
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'scores than did fathers.l The higher R-S scores tentati&ely
- suggest fhat mothers may tend to be_somewhét more prone to
‘respond to threétening stimuli by maintaining a hypervigl-
lan% attitude and by engaging in anxiety appfoach
(sensitizor) Béhavioﬁrs of intellectualization agd obses-
sional worry. The anxiety approach behaviours and
hypervigilance may, -in tufn, éause mothers to experience a
.somewhat,pigher levels of anxiety ahd adversely‘effect their (::F\
general capacity fbé personality integration or ego strength
- in comparison to fathers.
The results of.this study do not support the genetic
hypothesis proposedtgy Cantwell and by Morrison and Stewart
with respect to a higher incidence of hysteria and sociopathy
S in the biologidai parents of hyperactive-children. The
evidénce-resported here is, in fact, quite contfary to what
‘ was anticipated vis—a—vis the genétic theory. The present
findings indicate that environmental factors are associated
with increased hysteria and sociopathy in the_bioldgical and
adoptive,mothers'qf hyperactive children.
| The results obtaineq on the hysteria code indicate that
the Biologiﬁal and adoptive mothers of,hyperactivgs are more

-

likely to employ the defense mechanisms of denial; repres-

.
sion, and externalizati®n of blame in response to emotional

N

or interpersonal problems in contrast to the biological and °

PR TR

adoptive mothers control children. In addition, the

mothers of hyperactives are slightly more pfone-fj;gsing
. : . Lo
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somatic complalnts to av01d dealing with or thlnklng about
their psychologlcal distress.

The examlnatlon of the individual scales, however,
reveals that the scores obtained on scale 1 (Hypochondrla)
by the a535§333~@gthe£§iof hyperactives {(mean 51.00) fell in
betwegen the scores of the biological and adoptlve mothers of
controls (means 49.96 and 52 05, respectlvely), with all
three groups of mothers obtaining lower scores than the
biological -mothers of hyperactives (mean 55.92). On scale
3 (Hystefia), tge adoptive mothers of hyperactives obtained
a mean score (54.18) which fell in between the scores of
_the biological mothers of hyperactives (mean 61.72) and the
bioclogical and adoptive mothers of controls {(means 52.00 and
53.50, respectively). 'The fathers‘of control children did
not differ from the fathers 6f hyperactives and the mothers
of controls on the hysteria code. 1In addiﬁion, the mothers -
of hyperactives did’ﬁot-aiffer from the fathers of hype;-
actives on this variable. |

Cverall, the results of the analyseé of the sociopafﬁy
lcode indicate that the biologic'nd adoptive mothers of
hyperactives are mildly more resentful about their life
situation ghan the mothers of normal controls, and tend to
have less regard for social standards and to experience more
interpersonal difficulties. The mothers of hyperactive

children are also somewhat more irritable, hostile, and

impulsive, tending to ‘act oug_mbre frequently due to their



’

126

1owef frustration tolerance. The examiﬁation of the separate
scales indicates that the biological and adoptive mothers of
hyperactives obtained higher elevations on sééle 4 (Psycho- J
pathic Deviate).with means of 60.00 and 55.61, respectively,
than the mothers of control children with means of 48.32 and’
52,05, respectively. Howewver, on scgle 9 (Hypomania), the
biological mothers of hyperactives obtained a lower score
(mean 52.56) thap the adoptive mothers of hyperactives (mean
53.67), with the biological ghd adoptive mothers of controls
obtaining the lowest scores on this scalé (meaﬁs .40 and
49,95, respectively). Furthermore, while the fathers of -
hyperactives did not differ from the fathers of normal
controls and the mothérs of hyperactives on the sociopathy
code, the mothers of control cpildren obtained éignificantly
lower scores on the sociopathy.code thén the fathers of
controls. This suggests that biblogical and adoptive
mothers of confrol children are more prone to comform to
social codes.of_conduct and to havehfewer impulse control
problems than the fathers of controls as well as the mothers
of hyperacEives. . |

.In general, the results of the hysteria and sociopathy
codes and the Es sgalefcomparisoﬂs'sugéest that some form
of environmental interaction is involved. Alternative
éxglanations of theée findings might‘iﬁvblve directional and
bi~directional speculations about thése pefsQnality'differ-

ences in parents of hyperactive children and familial.
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factors of living with a chronically problematical child.
Enyironmental theorists might argque that the development of
hyperacti&e behaviours in the child is related to the )
mother—child reiationship and family enviroqggnﬁ. In partin
ular, childhood HA may be viewed as a psyché;social outcome
of mother-child modelling or the emotional—behavioﬁral
sequelae of living with mothers who evidence hysterié and
sociopathy and parents.who hgve"lbwer ego strength and‘
experience feelings of inadequacy."

An alternate environmental explanation would suggest
that personality differences fouﬁa\in'parents of hyﬁeractive
children represent a psychological‘réaction to the stress of
parenting a difficult child. That isf the psychological

stresses attendant to raising ‘and living with a child who

exhibits long-standing behaviour problems may adversely

"affect a parents' overall capacity for personality integra-

tion and ego resiliehcy. In addition, mothers of

\
hyperactives may, by their unique social and familial posi-
tion as primary care-giver to the hyperactive gzild, be

particularly susceptible to these stresses. Thématernal -

stress ﬁould, in turn, be manifested by more repressiv
defenses, more passive-dependeﬁt modes of interpersonal
behaviour, and denial of emotional problems aslwell as'by
more impulse control difficulties ;nd lower frustration
tolerance for thefahé ers of hypractives as compared to the

mothers of control children.

t
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The most important finding of Rhe present investigation
o is that the biological pareﬁts of hyperactive .children
= evidenced'gignificantly more attentional difficulties than ‘
the adoptive parente of hyperactives and the biological
parents of controls. Strong support is found for the argu-
ment ﬁhat-there is a Specific asigfjationebetggeg\gﬁ}ldﬁbpd
HA and attentional deficits in thé bBiological parents of‘
hyperactives. Furthermore, the finding that the adoptive
parents of control children did not differ on the various
attention variables from the adoptive parents of hyper-
-actives and the biological parents of controls lends
additional support to a genetic bases for the familial
association of attentional probéems

In addition, the argument for a familial -association is
further strengthened by the fact that the attention findings
were consistently demonstrated across two separate types of
attention measures, 1nclud1ng both protracted vigilance and
visual search strategies. The performance of the biolo-

gical parents of hyperactives in this study is similar to

previously reported findings for hyperactive children,
insofar as the biological parents evidenced slower mean
reaction times on the prolonged vigilance task and fewer
egognitions with increasing matrix size on the
visual search task. The findings reported in the-present

study strengthen the view that HA is a familial condition
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which is related to a deficit in attentional processes.

-

‘ , 123

There is, however, an issue of the specificity of the
relationship between HA and attentional deficits. Atten-
tional difficulties have been reported in a variety of
pathological conditions, including schizophrenia (Neale,
et al., 1969; Venables, 1964), hysteria (Horvath, Friedman,
& Meares, 1980), and sociopathy (Quay, 1977).

Recently, E}réstone and Martin (1979) addressed the.
iséue of specificity via a cross-group comparison study of
the cardinal deficits of short attention span, low frust?a—
tion tolerance,-gmpulsivity, and physical overactibity
associated with childhood HA. The investigators found that
attention deficits were the'only diagndstic chéracteristic
which clearly distinguished hyperactige children from other
pathological groups of asthmatic and behaviour problem -
children as well‘:as froém normal control children. Although
Ehe hyperactive children differed from the normal control
group with respect to all four of the diaénostic criteria,
Firestone and Martin found that hyperactives share pfoblems

of impulse contrgl and low frustration tolerance in common
with both asthmat;c and behavioﬁr problem childrqn. Thus,
it is suggested that impulsivity and frustration tolerance
problems may not be uniquely associated with HA. Rather, it

is ﬁbssible that these two characteristics are manifested by

a variety of childhood pathological groups.
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No evidence was found in the present study.to support
a genetic prediction that the bioldgical parents of hyper-
active children differ from the comparison groups of parents
with respect to impulse control. Several studies have ’
r3por£ed that the Porteus Mawe task has been found to be
differentially sen;itive to the effect of stimulant drugs
(Knights, 1974; Sroufef“iB?S)‘aha to successfully differen-
tiate hype?actives from normal control children. However,
.as noted previdﬁsly, impulsivity may be viewed as-a charac-
teristic which is non-specifically manifested by a number
of pathological groups of children. Additionally, it is
possib}e to speculate that impulse contr?l maj’be moderated
by a variety of learning and maturation factors (Meichenbaum
& Goodman, 1969; Palkes et al.; 1968) .
Attentional problems, in contrast to impulse controlf/m“‘\f-‘--J
difficulties, may represent a more central, unique, and
specific deficit in hyperactive children which, in turn,
persists into adulthood. Wender and his co-workers (1981)
noted that the persistence of this central deficit into
“adult life is formally identified as Attention Deficit
{bDisorder (ADD) , residual type. The speculation of chronic
' attentional problems related to HA raises several important
questiogéﬁ (1) How is the ;Etentional deficit and its
residual forms associated w%th peychopathology in children

and in adults? (2) What are the/difficulties encountered

L]




131
when moviﬁg from an identified, specific deficit, such as
attention, to a more global concept of péfsonality?

In general, the findings of the pérsonality variables
reported in this study suggest a complex interaction of both
genetic and environmental factors. The biological‘pérents

N .

of'bypergbtive children significantly differ from the
comparison groups of_pérents with respect to a greater
tendéncy toward alcoholism and a lower oYerall level .of
psychological adjustment. More generally, the biélégicai

-8?;?-parents of hyperactive children experience a fundamental
sense of sadness and logs; manifest lower frustration toler-
ance, and exhibit a more anxious, tense,'pérfectionistic'
coping style involving obsessivefcompuléive defense

mechanisms.

It is intéresting to speculate about the relationship

between the attentional ‘and personality difficulties in the

iologyical parents of hyperactive children and the psycho-

icate the stimulation seeking or underaroﬁsalriﬂterpre-
ation of the disorder. The underarousal line of thought
would suggest that these individuals tend to be underaroused
by environmental'stimuli and therby more prone to ‘increased
activity, less able to focus and sustain attention, and to

inhibit inappropriate responses. In addition, Wender (1972)

*>
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has suggésted a'sedond related pr%mary deficit involving a
diminished capactiy for pofitive ané‘n4§3;§y% affect, which
involves a lowered responsivenesé‘to consequences and a
diminished ability to experience pleasure and pain.

Wendef further speculates'that these two central
deficits are chronic in nature and due to a disorder of
monoamine metabol%sﬁ.' In turn, he argues that the.ﬁrimary~
deficits give iise to a complex set of secondary behavioural,

soéial, and emotional problems. The proposed observable,
. secondary ngacteristics include, for exahgle, lowered

self-esteefn, impaired academic functioning, increased

anxiety and guilt, refractoriness to socialization and

delinquency, and impulsivity. Thus, the lowdr self-esteemn,
poorer school pe;formance, and socialkdiffi ulties observed
in hyperactive qhild:en and adolescengs may stém from the
primary attentional and stimulus-processing difficulties
which may, in turn, be viewed ;; forerunners of adult
psychopathology. ‘
.The mild leGe%.oﬂfﬁepression, anxieﬁy, lower friistra-
tion tolerance, and tension as well as the higher ltvel of
psychopathology and tendency ppward alcoholism found in the
bioiogical parents of hyperactive children in this study
would tend.to support this view. On—goiﬁg problems of
raising a problematic child who exhibits similar, attentional

and personality characteristics might tend to place addi-

tional stresses on the biological parent who is already

L
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experiencing social and personality distress. .Attentional
deficits.observed in the biological parentf‘of hyperactiyes' -
would thus be viewed as the phenotypic eipression of_the.
central dlsorder which persists, at 1east in’ some instances,
on a genetlc'ba51s. The personallty dlfferenceS'noted in
the blologlcal parents of hyperactlves are. then v1ewed as
secondary behav1oural and 5001al characteristics which
. are attendant to a central,attentional deficit. The lower
orerall level of intellectual functioning and fewer years:®
of education found in the biological parents may represent
similar pfoblems in sustaining attention and sticking to-

the task. e

In contrast to previously reported family studies of
HA, no support was found in the present study for a higher
incidence of hysteria and sociopathy in the ﬁiological

parents of hyperactives. Alcoholism, on the other hand, was

‘the nly previously reported adult psychopathology to be
found/ in the biological parents of hyperactiwve children.

Of agditional interest is the snggestion by Cadoret and his
" co-wdrkers (1980) that some types of alcoholism may also be
caused by a metabolic defect. Thus, HA may share similar

etiological factors with alcoholism, although the specifi-

city of this similgrity is questionable.
In addition to the familial, and possibly genetic, \\\5#—#/;/ﬂ—
factors, various environmental factoers were also seen to be -

central and germane to the personality functioning of the
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parents oflhyperactive children. The biological and
adoptive parents of hyﬁeractives ténd to experience leés ego
resiliency ip deaiing with life stresses as compared to_the
parents of normal control childrén. The mothers of hyper-
actives appear to be particularly effected by the stresses
of coping with a prdblem child. Mothers of hyperactive
children were more prone to hysteria and sociopathy than
mothers of normal controls. In general, the mothers of
hxperactives tend to utilize a greater degree of repressioﬂ
and denial and to convert their psychological problems into
physical complaints than mothers of normal controls. The

mothers of hyp

actives also exhibit a greater tendency to
extgrnalize blame for their problems, to be more irritable
and easily frustrated, and to be more likely to act out
their distréss behaviourally and to be less socially u&
conforming than the mothers of control children. .The fathers
of hyperaétivé'children were interestingly not féund to
differ ‘from the fathers of control children on these person-
alityrvariables. Thus, bi-directional épéculations mig%t
view aspects of childhood HA as a complex interplay of
two-way intéracfions between parent and child and particu-
larly between mother and child. -

These findings of differences in the attention and
personality characteristics of parents of hyperactive

children are of theoretical and applied importance. Theo-

retically, the results underscore-the importance of further

mz ‘ | .\\‘ ¢
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. 1nvest1gat10ns of the attentlonal and personallty charac-

teristics of the. blologlcal parents of hyperactive children

4

R based on the genetlc modelu; In:eddltlon,,the resu}ts also

-~

indicate the need for.mote work to iﬁvestigéte the person- \_

- e
- L

allty functioning of- the blologlcal and adoptlve parents,

partlcularly the mothersr of hyperactlves from the stand-

point of famlly 1nteractlon and‘env1ronmental models. The
findings are of partrcolar refevence with respeot to

clinroal application.f‘The eariﬁ'identffication of.atten- . | \
tional difffculties and,problems in personality adjustment
in parent andlchifd would assist the ﬁentel health-practi—.
tiorer in famiIfiassessment as well as in establishing
appropriate thereoeutic apdﬂcoddseliiﬁg-plaos to meet
psrticpler.individqal, ooﬁﬁie, or family needs!

Future Directions .~ .. -

The present study sought to investigate specific

r

-

atteﬁtioh,.impulsivity, and personality characteristics of
-parents of hyperactlve chlldren as compared ‘to parents of

-

normal control chlldren via the use of more objectlve
;behav1oural and self- report measures. A loglcal outgrowth -
 of the present study would be to 1nvésirgate these parental

characterlstlcs 1n terms of ‘cross- group comparlsons e

'1nvolv1ng parents of nonhyperactlve psychlatrlc index
A

es as well as parents of normal controls The de51gn
of hlS study did not allow for the assessment of the

spec1f1c1ty of these characterlstlcs in the blologlcal
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families of hyperactives as compared to the families of

other child clinical populations. .
In addition,‘research-ié‘merited to further examine

the familial association in the. primary attentional and

-

the affective characteristics of the hyperactive child and
the biologicéi parents and siblings. Cross-fostering

studies involving the biological and adoptive -parents of
' I

the same hyperactive child would assuredly provide more

—

definitive analysis_ of the influence of gene-environment

‘interaction. However, ethical, legal, and pragmatic

considerations may necessitate continued comparisons between

the biological and adoptive parents of different groups of
3

hyperactive children.

The results of the present study regarding attentiénal
-~

wd

difficulties, and a posited underarousal problem, in the

-biological parents of hyperactives can be extended by =

-

studying the performance of the biological parenﬁs and {
siblings on a variety of psychophysiological measures.
Hastings and parkley~(1978) have ‘observed that studies
utilizing cortical and neurophysiologiéal measures have
indicated that hyperactiveﬂchildren.in‘some instances may
be underaroused when compared to normoactive childrenf ‘The
results of the present studf woula predict.éimilar autono-

mic and cortical changes suggestive of underarousal in the

" biological family members of hyberactive children.
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Similarly, the present findings can be extended by ~N

further investigating the presence of possibfe secondary

behavioural characteristics (as opposed for example to

\
primary attentional deficits) such as academic difﬁiculties,‘
impulsivity, and anxiety. Although the Borteus Maze task o
has proven reasonably successful in detecting impulse .
control probleme in hyperactive as compared to normal ‘ C' k\’/

control children, thlS task may not be suff1c1enty sens -

tive to detect true differences in adult populations. 1In

view of the diréctional trend in favour of the research

.hypothesis, further investigation of other impulsivity

measures is warranted. Assessment of such secondary pro-
blems as academic difficulties and delinquency may reqguire

the invesEigation of school and legal records, with the N

;family members' consgnt.

W@ile iw is con ded that the attentionei date-

obtained in the present study provide strong support for

a genetic theofy, the present findings with respect to
the-éersonaiity data are far from clear-cut. Cantwell's .
and Morrison and Stewart's hypothesis concerning alcohol-
ism in the biological parents of hyperactlves received
partlal conflrmatlonf despite concerns about the specifi-
city of this association between HA and parental alcoholism
risk. Hd§;;;r, the genetic hypothesis with respect fo

hysteria and sociopathy was not supported. Indeed, it

was demonstrated that environmental factors of raising a
_ . : Y

t -
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a chronically problematic hyperactive child are associated

with matekrnal *hysteria and sociopgthy. . '~‘§,
‘Moréawork is required to investigate socio-familial

factqrsiin the families of hyperactive children. In parti-

cular, studies investigating directional and bi-directional

environmental hypothesis and involving personality measures = °

to delineate behavioural and interactional patterns would

extend the present findings. ‘ )
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Appendix A
Summary of ANOVA for the Children's
Age, IQ, and Conners' Teacher Hyperactivity
. Index Between Groups
df Ms. 3 p<
AGE" - '
Group 1 16.47 .06 .80
Relationship 1 4,39 .02 .90
Group X Relationship 1 9.95 .04 .B5
Resi¥lual 84 *~ 261.89
Total 87 . 253.22
. - *
PPVT IQ EQUIVALENT
Group 1 860. 30 5.21 .03 *
Relationship 1 169.51 .92 .34
Group X Relationship 1 33.15 \}{/ .67
Residual 84 184.23 )
Total 87 191.49
ﬂ‘_"_;:."'
4
CTHI d
*Group 1 5565.75 757.27 L000% %%
Relationship 1 .20 .03 .87
Group X Relationship ‘ 1 .31 .04 .84
Residual 84 * 7.48
Total 87 72.42
*p<,05 -
*¥p<, 01 o
*¥*p< 001 !
“
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Appendix B

i3 Children's Hospital of Eastern Ontario -7
@) Hopital pour enfants de l'est de I'Ontario

Dear Parents: .
This letter is to inform you of a. study that is being
conducted by the Psychology Department of the Children's
Hospigal of Eastern Ontario with the assistance of th
Psychology Department of the University of Ottawa.
investigation is concerned with examining the relag¢g§§%ip-
between the personality and social characteristics'of

parents and the behavioural characteristics of their natural
or adopted children. More specifically, we are investigating
how the event of adoption or natural parentage influences the
later adjustmeng‘of both parent and child.

Parents who agree to participate will be asked to complete
questionnaires concerning their child's behaviour, their
marriage, and their own personal attitudes and behaviours.

We will also measure each parents responses to a variety of
behavioural tasks. The identified son in each family will be
asked to complete similar behavioural tasks. The child's
teacher will also be requested to £ill in a standardized
rating form concerning his behaviour at school.

All information provided by parents and children will be kept
in strict confidentiality. At no time will the parent's or .
child's namg be identified on any presentation of the data.
The objective -of this study is to provide scientific data
relating to the important question of the effects-of adoption
or non-adoption to £ subseguent adjustment of both parent
~and child. '

You will be contacted by\telephone in a few days time in order
that we might provide further details and answer any, specific
questions you or your fami might have concerning thé study.
You will also he asked at that time to make the decision as

to whether or not your familly wishes to participate’ in the
study. If you agree to participate, appointments Will‘pe
arranged at your family's convenience. 5

. Thank you for your consideration Of this matter.

; " . ‘\_j dz&bé —_ (t)DrMA

PhiYip Firesttone, PH.D. Jody Alberts-Corush, M.S.
Dgpartment of Psychology '

401 SMYTH ROAD, OTTAWA, ONT. K1H 8L1 TELEPHONE (613) 737-7600 ‘
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Appendix C

"ADOPTION
STUDY

N The at

‘ of
il the- Children’s Hospitsl of [
l Esstern  Ontaric )

we  currently
WIMM
i the " ralationship between the B
it personality and socisl .
i teristics of parents and the be-
jl havioural characteristics of H
child.

i

FOR MORE INFORMATION CALL
236-5608
between 9 a.m. & 5 p.m. g

Faculty
mumwummm -
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Appendix D . .

’ -

INFORMED CONSENT

This is to affirm that I was informed of and agreed to
participate i an investigation conducted by Dr. Philip Firescone,
Department of Psychology, ldren's Hospital of Eastern Ontario.
I will be asked to £ill out’ seweral quastiannaires and rating
scales on my family, their attitudes and my child's behavior.

"My child's teacher will alsc be asked to describe varinus agpects

of the child's behavior. .

1 have been told chan my family is free to withdraw from
the investigation at any time with absolutely no repercussions
and tchag s:ricq anonymity concerning all infermation is assured. |

[
L]

N (Signed)
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Chaldrens Hospltal of Eastern Ontario -

,

Dear Parents: ‘ . .
This form authorized Dr. Philip Firegtone, or others
authorized by him, to contact you chilid's teacher, school or other
concerned agencies. All_informati::ﬁ:ill be treated with the strictest
confidence and will be used only f cal teaching or research
purpeses. At no time will any informatio at,might lead to recognition
of the patients involved be made available fto non-ésseptial personnel.

2 |

»
\\\_H\“/) Signature

Parents or Guardian

Child's name:

Address:

Telephone no: . - ’ d

‘Da:e»:
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N ' Appendix F
Su@mary of Analysis of Variance
) . for Total Family Income Between Groups
ag ) F p<
MAIN EFFECTS
Group 1 264.94 1.94 17
Relationship 1 273.76 2.00 .16
TWO~-WAY INTERACTION . L
Group X Relationship 1 ~ 19.28 .14 71
) \ .
- ~
RESIDUAL 172 ~ L136.80
. ‘ X
.
. Vs
TOTAL © 7 175 137.73

. 2 ' . L3
- I} s
*E<' 05 . .ot -

**p<. 01 -

*%*p<, 001 | | L o
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Summary of Analysis of Variance
for Age Between Groups

172

. - ag Ms P RS
-,/
MAIN EFFECTS ‘
) Group 1 11.60" .37 .55
Relationship 1 849.54 26.92 .000***
. Sex. . N 1 134.75 ¢4.,27 .04 *
v
TWO-WAY INTERACTIONS )
Group X Relationship 1 101.99 3.23 .07
Group X Sex, ' 1 . 8.77 .28 .60
Relationship X Sex 1 .37 .01 .91
J - -
THREE-WAY INTERACTION 2
Group X Relationship X Sex 1 .74 .02 .88
RESIDUAL 168 31.56
-5
TOTAL 175 . 36.66
.
,?
; *p<.05 .
7 o fgbs.Oll '
***E<'001
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"

”
‘ -
af Ms F p<
MAIN EFFECTS ‘
Group ' 1 1349.17 20.80 .00Q* %%
Relationship 1 695,35 10.72 L00L1**
Sex ‘ % 260.20 4.01 .05 *
TWO-WAY INTERACTIONS g
Group X Relationship | 1 311.91° 4.81 .03 *
. Group X Sex 1 2.79 .04 .B4
Relationship- X\Sex 1 7.75 .12 .73
' THREE-WAY INTERACTION
Group X Relationship X Sex . 1 29.41 .45 .50
RES IDUAL 168 64.86
TOTAL 175 77.75
L
—
SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP
MS E
Group at Relationship 1 “ 1544.50 23.81%
Group at Relationship 2 117.48 1.81
Relationship at Group 1 962,13 14.83%
Relationship at Group 2 44.19 .68
%ﬁ@‘ _ . N
~ Group 1: Hyperactive children
Group 2: Normal control children
#Relationship 1: Biological
Relationship 2: Adoptive [
g [ od
L a
*p<.05 ® )
**p<.01
L ***p< 001 : ©
P ‘ . .

Summary of Analysis of Variance

Appendix H_

for IQ Between Groups

173
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Appendix I

Summary of Analysis of Variance
for Educifion Hetween Groups ' .
. # .

- gi : E E' | * P«
MAIN EFFECTS ' C o
.Group ' ) _ 1 124,34 17.74 LOQ0***
Relationship ) 1 93.91 13.40 L000**% ‘
Sex . 1 39.14°  5.58  .02* Cr
TWO-WAY INTERACTIONS - , :
Group X Relationship 1 31.58 4.50 .04%
Group X Sex -1 "y .40 .06 - .81
Relationship X Sex 1 4.57 .65 .42
' THREE-WAY INTERACTION - C \/\J
Group X Relationship X Sex 1- 2.43 - .35 .56
RESIDUAL v . 168 7.0
TOTAL ' .- 175. - 18.46 o | ‘

SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP

3

|

20.89*

1.36" .
_ . //_\

Group at Relationship 1
Group at Relationship 2

R'lationship at Group 1 . ' e, 116,
Relationship at Group 2° 9.39

Group 1: Hyperactive children
Group 2: Normal control children

Relationship 1: Biological <
Relationship 2: Adoptive —
. ;_-T;
., " % . . .
*pe.05 : -
**p<.01
***E<‘Ool . -

s 19

)
.
. .
:
.
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SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP
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Appendix’J é
J . TR
r” Summary of thie.2X2X2 ANOVA forﬁrhe DRTT .
Sae ws E p<
: . . > { - - a ’ o
-, . ‘
GROUP \ /J 1 . 68531.38 28.61 J000%**
RELATIONSHIP \__ 1 19727.68 8.24 .  .QL**
SEX ) 1 28450.38 11.88 L00L**x
GROUP X RELATIonsﬁgk 1 23666.23 9.8% .002%*
GROUPaX SEX . 1 ©11.77 ¢ 01 .94*
RELATIONSHIP X SHX 1 18033.55 3.34 .07
GROUP X RRELATIONSHIP X SEX 1 87.38 .04 .85
RESIDUAL 168 2395.30 y

TOTAL - . 175

. . MS -
‘Group at Relationship 1 89072.28
- Group at Relation%hip 2 ) 3118.91
Relationship at Group 1 - .43349.86
Relationship at Group 2 . ' 40.50

Group l: Hyperactive children

Group 2: Normal control qhildren
Relationship 1: Biological N |
Relationship 2: Adoptive .

+

- — — —— ettt e ——

3159.37 _— -

/

|

~

F

37.19%

1.30

18.10%

.02

Py

. *p<.05
**p<. 0l .
*k*p'< 001
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|

GROUP o . 1. . 6.29 "1.21 .:i227
RELATIONSHJP C . 1 - @36 . L1 .74
SEX ' : I R .09 .02 .90

N ’ |
\\\xJ/* ' GROUP X RELATIONSHIP
, ' GROUP X SEX

2.85 .55 .46
RELATIONSHIP X SEX ,%_

. .70
.87 .17, .68

B b
~I,
=]
l—.l
[#)]

; GROUP\X RELATIONSHLP X SEX 1 ‘l .28 . . 24 . .62

-

RESIDUAL - ~

'TOTAL

N . . 5 . e 4 ™ : \

*p<. 05

. ’ ** . ) ‘ .
/: '\r ’ : E<.01 T h toa i v
) , . .

_ **%*p<, 001

&
|
P &
|
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e L ' Appendix L - /
Summagy of The 2X2X2 ANOVA '
for The Span Size 1
et %
de us F p-<

GROUP ! .00’ T oLoL .93 -

RELATIONSHIP , - 1 06 1.26 .26
" SEX ' - 1 +.02 .52 .47

| /ﬂ -

GROUP X RELATIONSHIP 1 .02 - . .38 .54

GROUP X SEX 1 .03 .60 .44

RELATIONSHIP X SEX 1 .11 2.46 W12

GROUP. X RELATIONSHIP X SEX 1 .00 .03 .87

RESIDUAL B 168 .04

. .
TOTAL S 175 . . .04
e *E<'O$ ’ R :" \
*kp<, 01 - |
#¥*E<.bQ1-
. “
;. -
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Appendix M -

Summary of The 2X2X2 ANOVA
. for The Span Size 5

af MS

19

af MS P<
GROUP 1 2.75 4.21  .04*
RELATIONSHIP 1 1.79 . 2.73 .10
SEX 1 .01 .01 .93
- S
GROUP X RELATIONSHIP 1 4,22 6.44  .0L**
GROUP X SEX 1, .05 .08 .77
RELATIONSHIP X SEX 1 .05 .08 .78
M )
GROUP X RELATIONSHIP X SEX 1 .00 - .0b .96
RESIDUAL 168 .66 .
TOTAL 175 .68
. SIMPLE. MAIN EFFECTS - GROUP X RELATIONSHIP
3 MS E -
Gréup at Relationship 1 ‘ 6.76 10.17% © -
Group at Relationship 2 : - 23 © .35 P
Relationship at’Group 1 5.88 " 8.84%*
Relationship at Group 2 .22 .34

Group 1: Hyperactive children
Group 2: Normal control children -

Relationship 1l: Biological
Relationship 2: Adoptive

*ps- 05,
**pec, 01 .
**kp<, 001
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Summary of The 2X2X2 ANOVA
for the Span Size 9

179

df MS

GROUP 1 27.25
RELATIONSHIP : 1 " 14.35
SEX = 1 2.51
GROUP X RELATIONSHIP 1 20.36
GROUP X SEX 1 .69
RELATIONSHIP X SEX 1 1.84
GROUP X RELATIONSHIP X SEX 1, 1.22

' t
RESIDUAL 168 2.05

TOTAL ) 175 2.36

SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP

MS

Group at Relationship 1 _ 47.61

Gsoup at Relationship 2 . .00
¥

Relationship at _Group 1 34.29

Relationship at Group 2 .18

Group 1: Hyperactive children

|=

13.32
7.02
‘1.23

89.96
.34
.90

.60

F
23.28%
.00

16.57%
.09

Group 2: Normal control children

Relationsghip 1: Biological
Relationship 2: Adoptive

P<

L000***
01 **
©.27

.002%%*
.56,
.34

.44

*E<'05
'**E<.Ol
***p <, 001
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- i Appendix O
. Results of MANOVA
for The Three Impulsivity Variahles
L
ag B p<
GROUP | - 3,166 .45 .72
RELATIONSHIP A 3,166 , 2,22 . .09
SEX 3,166 .61 .61
GROUP X RELATIONSHIP 3,166 .62 .60
GROUP X SEX  ° 3,166 . 1.45 . .23 .
RELATIONSHIP X SEX, 3,166 . .73 .53
GROUP X RELATIONSHIP X SEX 3,166 - .49 .69

*p<.05 .
**:P_':-Ol ‘.“‘*-q.

*%%pe. 001 N

..

W
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' - Appendix P -

<

_ Summary of ?he’igaxz ANOVA for Maze Time

ag MS P p<
_GROUP - . 1 3.75 .08 _ - .77 -
RELATIONSHIP , 1 103.03 . 2.31 7~ .13 -
SEX 1 .92 .02 .89
'GROUP X RELATIONSHIP _ 1 42.13 {rﬂ.gs } .33
GROUP_X SEX 1 10.20 .23 63
RCLATIONSHIP X SEX ' 1 .21 .01 295

' .

GROUP X RELATIONSHIP .X SEX 1 44.23 .99 .32
RESIDUAL 168 44,56
TOTAL 175 . 43.96 L .

* *p<.05 A
) **E<.Oi

**%p<, 001



Appendix @

Summary of The 2X2X2 ANOVA for Maze Contécts

182

af MS . E - p<

GROUP | 1 295.79 .93 .35
RELAT IONSHIP 1 35.36 1 .74
SEX 1 539.35 1.70 .19
GROUP X RELATIONSHIP 1 446.75 1.41 .24
GROUP X SEX _ 1 74.85 .24 .63
RELATIONSHIP X SEX | 1 373.49 '1.18 .28
GROUP X ‘RELATIONSHIP X SEX 1 20.54 .07 .80
RESTDUAL 168 317.64
TOTAL : 175 315.12

*p<.05 )

**p< 01 ,.

*¥*p<, 001
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Summary of The 2X2X2 ANOVA for Maze Duration of Contact

**x*p<, 001

. - af MS F. b<
GROUP 1 .23 .08 .78
RELATIONSHIP 1 2.79 ° .97 .33
SEX 1 1.54 .54 .47
GROUP X RELATIONSHIP 1 3.71 1.29° .26
GROUP X SEX 1 8.91 3.09 .08
RELATEFONSHIP X SEX 1 .02 .01 .94
.GROUP X RELATIONSHIP X SEX 1 .16 .05 .82
¢
RESIDUAL 168 2.88
'
TOTAL 175 2.87
*p<.05
**pe, 01
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Summary of The 2X2X2 ANOVA for The R-S Scale

~
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***p< 001

af MS F p<
GROUP 1 24.62 .10 .75
. RELATIONSHIP 1 2.34 .01 .92
SEX 1 1265.82 5.14 .03%
GROUP X RELATIONSHIP 1 99.28 .40 .53
GROUP X SEX 1 143.72 .58 .45
RELATIONSHIP X SEX 1 112.63 .46 .50
GROUP X RELATIONSHIP X SEX 1 118.85 .48 .48 .
RESIDUAL 168" 246.17
TOTAL 175 246.46 N
*p<.05
**Eg.bl
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Summary of The 2X2X2 ANOVA for The Es Scale

-

MS

ar Ms F P=
. -
GROUP : 1 110.16 7.71 LOL**
. RELATIONSHIP 1 38.04 2:66 11
SEX 1 67.51 4.72° .03%
GROUP X RELATIONSHIP 1 46.63 3:26 .07
GROUP X SEX i 1 14.40 1.00. .32
RELATIONSHIP X SEX Rt 10.62 .7{! .39
GROUP X RELATIONSHIP X SEX 1 14.06 .98 .32
RESIDUAL 168 14.30
TOTAL 175 15.47
*E<'05 o
**p<, 01 ¢
***p<.001
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Appendix U _ _
Summary of The 2X2X2 ANOVA for The TPS
af . ms F p<
GROUP 1 169.12  20.81 000 ***
RELATIONSHIP 1 38.38 4,72 .03%*
SEX 1 32.82 4.04 .05%*
GROUP X RELATIONSHIP 1 77.8B0 9.57 L002%*%*
GROUP X SEX 1 22.47 2.76 .10
RELATIONSHIP X SEX 1 16.09 1.98 .16
GROUP X RELATIONSHIP X SEX 1l 11.49 1.41 .24
RESIDUAL o= 168 8.13 .
TOTAL 175 9.94
SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP
| M F
Group at Relationship 1, 243.00  29.90%
Group at Relationship 2 ° 3.50 .43
Relationship at Group 1 113.63 13.98*
Relationship at Group 2 2.88 .35°

Group l: Hyperactive children
Group 2: Normal control children

Relationship 1: Biological
Relationship 2: Adoptive

L emee g mte -

*p<.05
**E<.Ol
*hxp<, 001
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Group l: ‘Hyperactive Children
Group 2: Norxrmal Control Children

AN
Appendix V
Summary of The 2x2x2 ANOVA for The Code 1-3
df MS F p<
. GROUP - 1 813.72 4.16 .04%
- 'RELATIONSHIP 1 82.67 .42 .52
SEX 1 12,55 .-06 .80
GROUP X RELATIONSHIP 1 709.12 3.63 .06
GROUP X SEX 1 870.86 4.45 .04*
' RELATIONSHIP X SEX | 1 342.45 1.75 .19
GROUP X RELATIONSHIP X SEX 1 681.62 3.49 .06
RESTDUAL 168 . 195.52
TOTAL _ 175  208.03
SIMPLE MAIN EFEECTS - GROUP X SEX e o
Group at Sex I 1726.10 - . 8,83*
Group at Sex 2 T 4.40 .02
Sex at Group 1 359.66 1.84
. Sex at Group 2 574.26 2.93

Sex 1:>  Females °

Sex 2: Males -
*p<.05
**E<' Ol

FhAp<.001l



SIMPLE MAIN EFFECTS -~ GROUP X RELATIQNSHIP

MS
Group at Relationship 1 8779.69
Group at Relationship 2. 186.81
Relationship at Group 1 3669.02
Relatisﬂﬁhip at Group 2 - 123.77
' Group 1: Hyperactive children
Group 2: Normal control children

Relationship 1:
_Relatiqnship 2:

-

Biological
Adoptive
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Appendix W
Summary of The 2X2X2 ANOVA for The Code 2-4
—
at MS E . B<

GROUP "1 6339.16 29,49 _  ,000%*x
RELATIONSHIP 1 1169.56 5.44 .02 *
‘SEX ' 1 360.82 1.68 .20
GROUP X RELATIONSHIP 1 2626.22 12.22. L0001 ***
GROUP X SEX 1 550.96 2.56 L1l
RELATIONSHIP X SEX 1 67.88 .32 .58
GROUP X RELATIONSHIP X SEX 1 83.41 .39 .53
RESIDUAL 168 214.97
TOTAL 175 271.27

|

"40.84%
.87

17.07%*
.58

*E<' 05
**p<.01
***p<. 001
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Appendix X

Summary of The 2X2X2 ANOVA for The Code 2-7

; - _ /_j _
v & | M8 o F p<
GROUP 1 2607.67"  10.29 .002*%*
°  RELATIONSHIP * 1 1814.30 " 7.16 01 *x
SEX 1 .. 592.79  -2.34 .13
GROUP X RELATIONSHIP 1 . 1131.31 4.46 .04 *
GROUP X SEX 1 684.76 2.70 .10
RELATIONSHIP X SEX 1 350.33 1.38° .24
“ GROUP X RELATIONSHIP X SEX 1 46.21 18 .67
‘RESIDUAL 168 253,48
TOTAL 175 285,46

SIMPLE MAIN EFFECTS - GROUP X RELATIONSHIP -

. MS E
Group at Relationship 1 3672.36  14.49%
Group at Relationship 2 T 66.26 .26
Relationship at Group 1 . 2894.69 11.42*

Relationship at Group.2 ) 50.67 .20

Group 1l: Hyperactive children
Group 2: Normal control children

Relationship 1: Biologicai

o Relationship 2: Adoptive
*p<. 05 Ve
**p< 01 - T
***p<, 001
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GROUP

1

RELATIONSHIP 1
’//SEX. 1
GROUP X RELATIONSHIP- 1
GROUP X SEX -1
RELATIONSHIP X SEX 1
GROUP X RELATIONSHIP X SEX 1
RESIDUAL ' ' 168

TOTAL . © 175

SIMPLé MAIN EFFECTS - GROUP X SEX

~Group at Sex 1
Group at Sex 2

Sex at Group
Sex at Group

N

Group 1
Group 2
_Sex 1: Females
Sex 2: Males

2584.20
13.14
429.69 -

512.09
882.14
.14.28
30.04
'223.36

239.87

MS -

3230.01
187.64

- 115.21
1262.26

: Hyperactive children
: Normal control children

e
11.57 LOQL***
.06 .81
1.92 - .17
2.29° .13
3.95 .05 * -
06 .80 .

.13 .7

ty

'14.46%

.84

.52
5.65%

*p<.05
**p<, 01
*¥**¥p<.001





