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. ABSTRACT

EXTRALINGUISTIC SPEECH, CHARACTERISTICS OF CHILDREN

WITH CONDUCT AND ANXIETY DISORDERS

Sotirios.Kotsopoulos, Ph.D.

The pirpose of this study wa

) DR
6"investigate in child psychi=-

atric patients the iations betveen " plamning

and temporal extralinguistic measures, and between anxiety and speech

bréath measures. It was postulated that patients with conduct disorder -

Will be nfgnirx;-nc;y \ean wetteitivs whels Swses ven anxiety disorder
il Besignlficantlysoreranioud], Erghtanschtiiren-vers salsraa

to participate in the study; nine fulfilléd the criteria of col\duct_ and
nine those of anxiety disorder of thé tri-axial classification scheme.

Independent measures were also taken on, the Behaviour Problem Checklist

" (Peterson-Quay), Junlor Eysenck Personality Inventory and Matching

Fami liar Figures Test. In the experiment, which/was carried out during

" the routine psychiatric assessment, the subjects vere requested to

respond tog vérbal tasks (cownting, pléture description, story telling).
‘As predicted, disturbance of conduct was, sssociated with short

initial hesitation (delay) measures. This vas- shown both ig the com-

parison between the conduct and anxiety discrder groups and in the

‘correlation between coiduct

Stics and initial-hesitati
The average length of pauses was nof found to vary with any of the
independent measures. There was a significant ‘negative association

between frequency of pauses and 'Extraversion': ‘on the picture

description task. The initial hesitation and pausing variables




were mdepandent of each ctha/ As predi:led ‘also, auxiety across .

subjects wis “stocditel with incressis breath vate and lover, outpu -

of .apesch pet breath,

ssee. of b ekiee BivH e tepoitiy vo 'l erbel sanks fike® <
4 ;

reflection- is'a cognitive charactéristic ssiociated with distirbante

It is concluded that =x_:raungu1nn: measures may h= usefu

Glasnnets and

THe conduct And‘anx}ety disorder groups wpre’
106 “distinguisied from each dther ‘on speech breath measures; inde- | .
pendent neasures of anxiety iWowed algo that chfidren it Sondist a1
order vere ' as anxious as those with anxiety disorder. .

It ‘i:u\vsvug‘gesud that the initial hesitation v‘a;iayles are

measures of réflectian and cognitive planning.

vise they Probably reflect little in planding their 9¢':'5m.

Childrén with disturb-

Short

ot :ondu:t while aniety isan emotion Aot speciffc to anxiety disorders.

n, the |

psychiatric disorders.

(cognitive

nerapies) bf child 7
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I. INTRODUCTION

“The disgnostic classification of child poychiatris disorders is T
atttacting greater research attention. This 1nvestigut1nn ‘assumed that
increased di 1 is

fm: the future developmen:

of child psychiatry; and is an attempt m,hciume this process by

_'studying certain aspects of speech in different categories of patients.
Two of the major dlagnostic groupings in child psychiatry are

- -those. of the ¢onduct and anxiety disorders. These two conditions éan

be :nn;istently distinguished from one another using characteristic

signs and symptoms (Rutter, 1977; Quay, 1979). " Research, hovever, hias

failed to that basic di 1n enotfonal or cognitive |

characteristics exist between the two.groups. The identificatioh of

such differences would strengthen the validity of these disghostic . - ]
categories and possibly suggest treatment methods more specific for | i

each of these disStders’

The present study explored the possibility of identifying some’
basic cognitive and emotional.characteristics in conduct and anxiety

disorders. It was: postulated that impulsiyity is.a cognitive charac-

teristic underlying the conduct disorders, whilst anxiety is a basic

characteristig of the anxiety disorders. The study proceeded to test

o DA
these hypotheses by comparing conduct with anxiety disorders in - i

children on measures of 1mpulslvi:y‘s'nd anxiety. Impulsivity and

anxiety were measured on extral iables of verbal

that have been developed by Goldman-Eisler (1968).

H

Goldman-Eisler's work (1968) suggested that temporal €xtra-

\ ..
linguistic variables, e.g., initial hesitation (delay) and pabises in



P

* diagnostic’entities (Jaspers, 1963) and identified as diseases

2

speech, %re measures of cognitive planning and reflection. She Shoved;
on the other hand, that speech bréath activity variables could reliably
Saseiceithe affective state of anxiety, Speech analysis, thefefore, by
measuring ‘temporal and speech breath variables, may provide reliable
infornatiod on the person’s cognifive style (reflsétioi-impulsivity)

and emotorial state (anxiety) vhich; it 1 suggested, are basie charac- '
teristics in condust and’ anx1dty Tsorders. respectively. 'Thé reasons

for fo:

wlating these postulates are discussed below.

A: - Conduct and Anxiety Disordérs
. N

1. (Clinical Syndromes

f

(a) Classification schemes ) ‘

Operational definitions of child psychiatric disorders is mot
an easy task. In fact, the.difficultips in this area are greater than

1n adult psychiatric’ disorders for several reasons.. First, there are’

" f6w_child psychiatric disorders which can meet rigorous criterid for

basis of thei aetiology, clinical symptomatology and their mofe oF
less predictable course (Achenbach, 1978). Second, most of the

psychiatric disorders present a great variety of behaviours and symptoms

vhich overlap, have multiple aetiologies and do not have a course which
can be relfably prédicted: (Ruttei; 1977). Third,-these disorders are

often D e R of personality develop-
ot vand siay Basshsolvan or esos pastiet therteieuea/at e pegEHES

pathology of  adulthood (Livson & Peskin, 1967; Thomas & Chess, 1976

“.and 1977). It is not. ising that the on of

working with clearly clinical p logical forms in :

N,




“ehtta peyehtacsy is often Frustrated.
» B:spice (heEE limitatinns considerable ptegress has been mde
* n recent years fa the idqprificacion and classification ot broad groups
"of child psychiatri.l: disorders. o Ty
" Two of these groups are the conduzt .mdaanxie:y disordeis which

account for a large proportion of the chi].dren réferred to child

psychiatric services. Further studies, however, are needed in order -

to substantiate the validity of these disorders and to refine methods

and techniques of clinical diagnosis and management.
" Attempts at a systematic ¢lassification of child psychiatric 5

of clinical are rather recent.

S and the

A relatively early scheme developed by ‘the Group for the Advancement of
Paychiatry (1966) has not been widely used, but has fatled to yleld
. relisble results (Beitchmari ef\sl. #1978). The multi-axial schemes

which have been proposed recently improve upon the previous classifica—

. These schemes

tion criteria (Cromvell st al,, 1975; Rutter, 1977),
pinvidej for diagnosis on various tiim:nsio{xs (e.g., clinical syndromes,
aetiological Eactors, intellectial level), they cover more than one
) Important sspect of. the patient's condition and thus have chvisus
S r g e apie ovsevtils Blogie/ilmuosis achenes ()feuiuh 1979).
: The first m\llti-axia]. scheme for child \)Evchh(l‘ic disorders
was developed by a World Health'Orgénization (HHO) study. grous and

It provided for three

1
was. published in 1969 (Rutter et al., 1969).
axes: ‘the clinical syndromes, the intellectual level and -the associated

In a more recent edition of the same scheme,

or aetiological factors.
the actiological factors were Surther divided into .the organic axis *

o N
\ and ‘the psycho-social influences axis (Rutter et al., 1975).




included as conduct dnd anxiety disorders in the DSM-III'developed by

“ ability and. stability of these broad groups of characteristics has

“'In ‘the practical application pf this scheme, the diagnostic
categories of conduct and neurotic disorder of the'clinical syndrome

axis, were the most frequently used’ (Rutter-et al., 1975). A similar

trend in diagoses was observed in-a large number of children referred

to, the chi‘.lvd psychiatric facility whete the present study .w}s carried

out"(l{;:tuopaulos & Nandy, 1981). .
The conduct and neurotic disorder categories, which cover broad

clinical groups, have recently been incorporated into the child

psychiatry section of the ICD-9 (WHO, 1977). 'They have also been . -

the American Psychiatric Association (1980). In both classificatior

systems the conduct and neurotic-anxiety disorders were subdivided into

" a number of other elinical categories (e.g., unsocialized and socialized

conduce, avoidant and overanxious disorder, etc.).
The validity.of the conduct and neurotic-anxiety disorder
dlagnostic groups is generally supported by their association with

1 factors and (Rutter; 1977). Further * |

support for the validity of these groipings has been provided by multi- | |
variate analyses of behaviour of measures. A large number of deserip—
tive behaviour characteristics in both clinic and mon-clinic children Doy B
have consistently been shown to cluster in two msj'u: groups. These T ;
were called 'conduct' and 'withdrawal-anxiety' by Quay (1979) and

‘externalizing' and 'internalizing'’by Achembach (1978). The reli- i

been « & 1978). However, despite

their similarity it is not known yet whether the statistically derived

patterns of 'conduct' and 'withdrawal-anxiety' areidentical to the’




points of view.

clinieal :a:egcties of conduct ‘and neurotic-anxiety disorders Fuxhhfr
5

studfes in this ares are obviously needed

The prevailing characteristic amongst children with conduct

" and developmental (e.g., hyperactivity) disorders is impulsivity (Messer,

1976) ‘and anxiety is consideréd the emotion underlying. the nmeurotic—
‘anxiety disorder (Schwartz & Johnson, 1981). These two concepts have
been examined in this study from bothy the clinical and extralinguistic

A-réview, therefore, of impulsivity and anxiety follws.

(b) Impulsivity and anxiety

. (1) Impulsivity, The concepts of impulsivity and reflection,
which aré viewed as polar opposites, are relatively new in child
psychology and psychiatry,' Reflection-iqxpulsivity,‘ referred also as
conceptual tempo, describes the tendency o reflect of not in cheosing
among alternatives which are available in the process of problem
solving. Responding impulsively, that is without much forethought and
cmetdasarion of el ket ves, nay;he lewsd ax tnenefioten pelacting

te or response.

an
. Children typically become more reflective with increasing age.
This. ‘cokncides with the cognitive and language defelopment -
with the development of what Vygatsﬁy (1%62) called inner speech.
Taner speech 1o important in relation to behaviowr (Luria, 1961). The
child Wirects his behaviour by imner speech using the internalized
verbal instruétions he received from his parents at an earlier stage

of fis social training. It is suggested that training the impulsive

child to reflect. more and to use inner speech befére embarking upon

action could be important in the management of children with conduct

Sl
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dtsorder (Weichenbaun, 1977). The evidence so far indicates ehac
Inereased xeflection 1y children nay prevent the expussion,‘\hu: not
the experiencé, of aggressive thoughts (esser & Brodzinsky, 1979)"
The msuxcsiof' coguitive therapies bssed upon this apm'ach) 1n
children with conduct disorder, have been encouraging. Hewever, it

is prob!bly too aarly to detemine the value of this r.rea:mem: approlch

as it is still being develaped (Hnbhe et al., 1980).

The of

ty has, included response
time and errors made on a test fask; the: suhje‘ct is requg/sned to select
hasones snmveravbish o correct among several highly plz".\sibla alterna—
_tives. The test which has been used most often to meaait".'re reflection-
impulsivity is the Matching Famtliar Figures Test (Kagan et al.; 1964),
and most research on impulsivity has derived from the /admintstration
of this test 'to both children and adults (Messer, 1976) (see Section
11,8,1(d).

The possible relationship between the temporal phenomena of
spontaneous speech and reflection-impulsivity is discussed below.
(11) Anxiety. " Anxiety is the emotion characterizing neurotic-

anxiety disorders, but may be present in association with other symtoms;

for example, phobias, obsessiéns and depression. In children the

clinical features of the neurotic-anxiety disorders usually are not

“well differentiated (Hersov, 1977). Anxiety phenomena may be observed

as a normal response at different age levels. They are considered

abnormal only if they become excessive or persist beyond the: appropriate

age, e.g., separation anxiety. Other.forms of anxiety cannot be con-,

sidered formal. gt any age, e,g., panic attacks (Jersild et al., 1975;
Hersov, 1977). *

P
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_Anxiety may be precipitated by liferexperiences that are dis-

sonant to the temperament of the child, by chroni¢ ehviromieatal stress,

or with; 1y anxious “or mentally %1-
parents (Hersov, 1977). It is also possible that anclety may arise J
from lunpaym.c conflict between 1 drives and a

socal values and nhibitions (mud 1959).
: Anglety becomes manifest as observéd behaviour. It is felr,

sl or and ‘1s with

1

(Eysenck,-1975). Identifying and measuring anxiety in children presents
. anumber of problems. First, not a single sigh or symptom b ’
thojnomonic of anxiety (Hersov,-1977; Quay, 1979); for example

€stlessness, which {s a very common symptom, may be both a sign of

g " adxiety and hyperdctivity. Secondly, the cognitive sbilities of  ~' .-

¢ -
% children, particularly younget“ones,

e not sufficiently developed

to all qué anid of .the felt experience. 5 4

e

s p Thirdly, the 8 may not be 1y

- \ "IA- felated to the emotion of anxiety (Lang, 1971; Lader, 1972). Despite
these reservations, behaviours and symptoms which are evoked by events

known t6 arouse anxiety, should be considered valid signs of amxiety

; “(Glennon & Velsz, 1978). ~ -
=)

A distinction has been proposed in recent years between state 3

and trait anxiety. State-amxiety may be' conceived as an emotional . W
L N response, Lhe intensity of which varies, or fluctuates, over :1me.

A state exists at a given moment in tine and at a particular level of

o ety 1s

feature and may be con-

\ c s a relatively enduring 1 1

, . t
\ ' Varies betueen individuals and predisposes them to perceive the world, B
2 L

.



and tespond to it, in a specified and regularly predictable way

P 2
(Spielbetger, 1972). There are.no reports of investigations in

children that have considered and measuréd this dual aspect, of anxiety.
Such studies may be extremely difficult to carry out because they

require the subjects to report feelings experienced habitually (frait-

anxfety) as compared ‘to those under stress ( anxiety).
“the feliableRamsurenent of anxiety zeq‘{ue.'s note than one
measure, e.g., neurophysiological and answers to a questionnaire
(Eysenck, 1975). 1In children the ‘assessment of. anxiety -should include
other measures in addition to behavioural observations. A relatively

easy measure to take; requiring little interfeérence with'the child, is

respiration’ during.speech (spéech breath activity). Respiration

./ varies with anxiety (see Section 1,8,3) and it is possible that. this

LW
variation could be measured whilst the child' is responding to a verbal

task, Exploratidn of this posdibility is part of the present study.

B. Extralinguistic Speech Phenomena .

1. Overview

Speech 1s a highly complex form of behaviour. It is determined

“by the intention to communicate an idea (Mahl & Schulze, 1964). The

procéss by which thought (idea) is converted into speech is complicated

and only partially understood. According to Luria (1976) it involves

the following: a prelinguistic graph (abstract thought that is to be

expressed), internal speech (deep syntax- structure), expression (sur-

face structure : syntax and morphology), and phonological and phonetic

realization of the message. The verbal expression alone, does mot
deterniné the meaning of ‘the message. 'How' the message is spoken

nay be ‘equally important.gion-verbal features such as intonation

i
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(stress), loudness, rate of speaking, £luency, rhythm and pitch

participate in qualdfying the nessage.
The non-verbal featuréa which qus.my e Spokan namige i

aften show the affacr. associated _with it, have been called extra-

linguislic (aahd & schilze, 1964) . Extrx].ingnistics share comon ground

with psycholinguiseics ind with other bal e

e.g., ‘Facdal 5 vand gaze, body mo and_gest: “and
proximity behaviour (Siegman & Feldstein, 1978; Weitz, 1979).. There is,
however, as yet o general agreement-about which non-verbal’ features of

speech should be covéred by extralinguistics (Siegman, 1978) and this

tern has at. tines been used interc y vith that of tics’

(Criystal, 19743 Knapp, 1978
Trager (1958); who has been considered a ploneer in this ffeld,
grouped. under 'patalanguage’ a number of phenomena. These vere divided
into voice set, woice qualities, and vgeal characterizers, qunlif;ts
and segregates. Voice set referred to the 'psychologi¢al and physical
peculiarities resulting In the patterned SdaREiFLsates of Tndividiats
as members of a societal group and as persons of-a certain sex, age,
state of health, etc.’. Volce qualities included such phenomena as .
plech rangé, and control, “thythm control and tempo. Voeal characterizers
refurred to laighing, Sovivg, yelliig, whisperlug, ste, Vecaliquili=

fiers referred to intensity; pitch height and extent. Vocal segregates

included non-linguistic sounds (e.g., ah, mm, sh), sounds arising

from the' functdon of the articulatory organs,’the sounds of inspira-

tion und expiration, and pauses.

Mahl and Schulze (1964) grouped under ‘extralinguistics several.

| .
other features of speech, in addition to some of those suggested by

Tragep- (1958). They included measures of language style (e.g.




verb/adjective ratio), vocabulary selection and diversity, pronunciation

and dialect. .Under the heading of voice dynanics they identified voice
qualities and rhetorical features, rhythm, verbal output and temporal

phenomena, e.g., silent pauses, hesitations, latency, duration of
3 .

The tern extralinguistics has been used in this study as
it was defined by Mahl and Schulze (1964).
Laver and Trudgill (1979), in & Soremishy cxa;esificstion
attempts considsied extralinguistic those voice' features which' are more

or less stable and are associated with sex,.age, anatomical conditipn

of the speech organs, and are informative about the persén. The same _

authors used the term paralinguistic for.those transient voice features
| )

that qualify a verbal message. P v

*  Extralinguistic féatures’ of ‘speech are a impottant. means in

the commumication-of emotinns assnciaced with a spokea message. They

.
were t means of " of -emotion in 1

earlier stages of development. In man, however, through evolution

this Ton—verbal vocal cues of expression of emotion were. subordinatéd
to the developient of language but they nayefn}:t béen totally eliminated
(Scherer, 1979). k e

The study of the non-verbal communication of emotion began with
Darwin. In his book 'Expression of-Emotion in Man and Animals’,
Darwin wrote 'with many kinds ofiinal, man inciuded, the vocal organs
are efficient dn the highest degres as a means of expression’ (barwin,
1872). Eaily studies on the expression.of emotion in speech relied
e)’(clusi;lely on the dcoustic impression of “trained or untrained
 listeners (Mahl & Schulze, 1964; Knapp, 1978). .In Fecent years, hou-

ever, technological develophents have made possible the analysis and




o . %
*'measurement of the physical parameters in the speeth mgnﬂ which are

1wy “assotiated vith the expression of emotion (Scherer, 1979 Weltz, 1979).

Extralinguistic features of speech are part of the routine
clinical assessment, and speech semiology can play an important part

in the diagiosis and understanding of psychiatric disorders. Jaspers

 T(1963) -considered speaking 'an accomplishment of the psychfc reality of.

= oAl the 1 1' and Ey and ciates (1963) that the

i g 5 _seﬁi&;‘lug’y of speech and languagé is peychiatric semiology 'par

=, o *‘excellence'. For example, Extralinguisr.lc signs such as pressure of

speech, slwness of speech, or ﬂatness of verbal expression, are

respec:ively, symptoms of mania, depression ax}d\sChlzophrenin (Freednan

eg ai, s 1975).

-Analysis of speech and measurement of extralinguistic variables

"has shown that esotional states may be identiffed objectively. For

exmple, the speech of patients clinically believed to have flat affect

shoved less varlam:e in both' amplitude and -frequency than speech of

* controls (Andreasen er 1., 1981). Also, the speech rate in depressed

patients has been shown to be slover than theif normal rate (Szabzdi

L8 s 5 et al., 1976). l-jurnhermare, a aumber of studies indicate that high

; s degree of glcal arousal is with a wide range
of Variability of fundamental frequency (Fo), high amplitude of

. intensity and fast tempo (Scherer, 1981).
=

/

“2." Pauses and Related Temporal

. C Pauses, initial hesitation (‘or delay): ;lﬂd verbal producti:
are extralingulstic features related to time and can vary with cogni-
tive activity, emotional states, personality characteristics and
social context (RDC‘lBEEF!. 1973; Siegman, 1978). These temporal

¥ 3
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features appeared to offer a means of unobtrusively studying

" impulsivity-reflection as cognitive style in'children.’

(a) Temporal and cognitive

0
The systematic study of the temporal speech phenomena and

pauses largely begun with Goldman-Eisler (1968). She showed:that
speech, unlike written seript, is a fragmented process. She demon-
strated that in adult subjects, speech was emitted in chunks of less

than six vords; separated by pauses varying in length from 0.25 to 3

. seconds. Separatlcns of less than 0.25 seconds duration ‘were not

counted as pauses. They were considered .to be part of the articula-
tion process, or to have grammatical and syntactic function. Goldman-
Eisler (1968) distinguished two'types of pauses, Hesitation and breath

pauses.

cogiitive cask. - Subjects shoved 1ncreased initial delays—(hesitations)
and paused more vhen elaboratirg on the context of cartoons, than when
Ehey bad, the elacively siaple cask of descrtbing them. Initial delays,
therefore, and pauses vere consiidered to be functions of coguitive !
planning and reflection. 'Other studfes have further substantiated the
e d1€ficulty of .cognitive task
(Rochester, 1973).. i

In the clinical application of "ex':'munguxsm measures,

initial hesitation was found to be significantly longer in thought-:

disordered schizophrenic patients than in nbu-schizophrenic subjects

on cartoon and on : 5 ght ré -

“ . :
schizophrenic’ patients occupied an intermediate position between: the

B e
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thought disordered and the normal subjects. The three groups of sub—
jects did not differ in pausing as much as they did in initial hesita-

tion (Rochester et al., 1977). This study suggests that improvement

in the condition of schizophrenic patients is associated with shorter

initial hesitation while the frequency and length of pauses do not

change ye =1 s, however, on schizo-

* phrenic patients taken before and after treatment are necessary in

_order to validate this hypothesis. :
I children, there has been one study that attempted to repli-

cate the work of Goldman-Eisler, ‘and this reached similar conclusions

(Levin et al., 1967). Children were asked to describe and ‘explain

- what ‘they observed in the following experiment. Tvo ‘balloons of
different size and colour ‘were felessed by the child; the larger
'yauonn was_inflated with helivm and the sealler one with atr. ‘e : ;
child was also given two discs, identical in e, shape and colour,
bt o mada /o Jand sl the other oF ol Predictably, the length
of ykl{seh increased when the child tried to explain the d}f{erme in
the movement of the balloons and welght of the discs. )
Studies in children have further shown that both the length K
" and ‘the frequency of pauses diminish with increasidg age snd reach

gheir lowest values in adolescence (Sabin et al., 1979). This indi~ ’ E

cates that shortening of pausing occurs in association with incréased
: % g i e
- cognitive competence of the child. , s

‘settings, of the cognitivé

Extralinguistic studies in clinica

tric

" characteristics (e.g., impulsfvity-reflection) of child psychi
patients have not been repogted in the literature. This-is surprising,

" considering that verbal behaYiour can be'recorded unobtrusively during

i




N g \ y R
this hypothesis, medium\ levels of anxiety are assuciated with incréased

1
verbal: output and short overall pausing i ddbrasied devels GF

.1965). * In this study childrén wére asked to'tell a story under two

14

the p : and ; and can be analyzed e i

with the ald of modern audio-technology. Extralinguistic ‘measures may

be useful both in the assessment and managenent 'of child ‘psychiatric
disorders whenever the mgni:ivg style of the patient 16 coisidatad

pertineut to the el inreel condrtibng.

(b)  Temporal Ehsmemena and anxiety 8 = w

" fhe variation of pausing in relation to anxiety was extensively .

studied by Mahl (1956) in clinical settings. - Studying patients ‘during |

poychiotherapy, ¥ahil suggested that anxiety bad both disrupting and

inhtbicing effects on the temporal features of speech. Subsequent

studies,: imwevex, vielded contradictory esults (Mutray, 1979; Sieg,man,

1978).  Conmenting on the evidence from @ large number of studies,
Murray (1971) suggested that the relationship between anxiety and

temporal phenomena is curvilinear rather than linear. According to .

l..
1
|

anxiety reduce the Vazhat output and RS pausing. This has been
referfed to as.the inverted U hypothesis (Murray, 1971)%

This ambiguous association between pausing and anxiety has

discouraged the application of pausing measures in clinical practice

as indicators of anxiety.

-In children,  one study which manipulated the level of enwviron—
mentally nduced stress, showed that the frequency of pauses increased

under the condition of higher levels of stréss (Levin & Silverman,

different conditions, to an audience of four adults.and to a micro-

phone while Hio' one was listening. The results of this study vere in




“keeping with those of similar studies in adults. The children pavsed.
longer when they spoke in-front of the audience. 'Studies on the -
relationship between trait-anxiety only and extralinguistic temporal

measures in children have not been reported in the literature.. . -,

{c) Temporal and personality

Temporal extralinguistic ; meas‘ures in adults have been shown ia .
vary in. rela[ion [o :wo pzrsunality charucteris‘tics. extraversion and

type A persﬂnﬂlity‘ Similar investigations I children. v it Baan

reported.

Studtes o American adult subjects have shown that extravergion. :

was significantly Assn:iated with shorter pauses, uhich produted a

‘fas\’.et speech rate (Siegman, 1978). Camne‘nr.ing on these Studi\es,’

Slegman (1978) ‘suggested that an 'fmpulsivity Eactor', which is perhaps

confounded by Eysenck's extraversion.measire (1963) was responsible

for the var_lat_ion'_of the temporal m;asux;es. Tl;e tés;lts of the American

studies’ have not been replicated ih Geimsn ,subjects (Scherer, 1981).
Some evigénc:aua fndicates that personality type A, which s

associated with incroased incidence of coronary heart diseasé, may be

distinguished ‘from personility type B on extralinguistic measures.

One study (s:hucm—'& Jacobs; 1977) has shown that type & subjects

spoke with Louder volme nnd fasmr_speech rate, but’ has oot been

replicated. -

(d) Temporal ena in a social and 1 context

- Since’ speech 1s an 1nterpersana1 ‘activity, soctal. context

‘factors' may be _to the variati, of extra~-

linguistic measures. ‘A fimber .of studies réviewed by Siegman (1978)




have ‘indicated that.the warath, or. coldness, of the inverviever fay .
reduce, or increase pausing, withouf ;Efecttng verbal productivity.
The -social status,on the other hand, of the interviewer has not been
found to have significant effect on temporal -

It 'is obvious that an interviewer efféct on pausing fay be . s

_significant. in a Ps « , in psycho Jor fna

clinicil experiment. This effect should be controlled in the, experi=

mental situation by presenting 'the stimuli for verbal responses in a

uniform manner. N

"'3. . Speech Breath Activity’

_Breath activity measures’ vary ‘wich amxciety. This has been .
demns:zated by a mumber uf studies which will be revlaued balnu.
Speech Freath actdvity, on the: otiler hand has been given much less

- atteéntion by researchers. .Speech breath measures, however, can be
 taken uiobfrustvely uder ordtnary interview conditions (Goldman-
Eisler, 1955), that is without the constrains and biases which may be

associated- with the use of equipment.necessary for taking psycho-,

ical vea In the the
1s exanined betueen breath, speech breath and anxety R N—
" view to 1denti£ying those techniques and measuréments which mlght be
’ helpful fn clipieal studtes of ‘speech in children.
Breathlag alcem:iuus either in the form of experienced

feelings (difficulty in breathing, chest constric(ion) or change in

the rate are - jical concomitants of anxiety
(Lader, 1972).  Faster respiration rate isusually associated with
increased levels of anxiety. This has been observed in anxious

subjects whilst théy were recalling unpleasant: experiences (Finésinger,




1939), or under the effect of painful stimuli (Finesinger & Mazick,
1940), as well as on subjects under experimental conditions which

nmanipulated the level of stress (Suess et ali, 1980).. Other studies

have further 7 's earlier ions (Clausen,

1951; Christiansen, 1965). It should also be added that the clinical

. syhdrome of hype lation which is ed by fast

1s'gssagtated 1y but not exclusively with anxlet‘/‘ both 1n

children and’ siuits (Burns, 1971; Cmpemnuz et al;, 1919‘ B—nmr &

B Wal.{(e:, 1967). Wl 2 "

In the s of the between iration’and .

" anxiety other measures have also been used, and found useful in dis- .\

tinguishing anxious from non-anxious subjects. ' Mezey and Coppen (1961)

+= 4+ Heasurei respiratory efficiincy-and’ found" it vas: Tover 4 mxious
SatLents:. Subns B0 i WeloulsteN CLIR0) T et study found that
the low and-mn_'»igdz, as well as inbreased respiration rate, was: -
associated with increased anxlety; the assoclation between end-tidal '
€0, and anxiety was higher than that between respifation rate and .

A ;
anxiety. The authors of this study (Suess et al., 1980) corcluded

that respiration-rate alone is an insufficient measure of xespixs:uzy

reactivity to peychologteal stimuld.

N Respiration is nut only a vital physiological functiom which i
. ensures survival,' It is also an integral part of speech production.

" During speech, breathing becomes a vnluntsry process controlled an\

‘the cortical, level and the regularity of e rhythn is altered by f

and' T (Goldman-Eisler, '1968). Despite

the alteration of respiration during speech the vital function of

breathing is not affected; the alveolar oxygen' percentage remains

tant, which i that or




- constraints on !peech and dnterference with the subjects is not

" 1967) . Goldman-Eisler (1955) used the" sound of inspiration, which

" reliable method of measuring the speech breath activity. |

. that ‘the atfect 15 "under control, and 1s chxnnellad through verbal

-that_the, emotional excitation hag not been chaunelled ‘through’ the

: verbalization pmcéss Acnording to her, che speech breath rate

Fates during spesch are compensated for by :mmensuxate changes 1a

respiratory volme (Haldane & Priestley, 195,

The assnciar_iun hetween speech breath activity ﬂnd emotion

has been y by Gold sler (1968). Thereds
no study reported in the literature onsthe® speech breath activity in.~ *
children, The paucity of 'resemh'in this area is not surprising.

Heasuring reliably the speech breath activity with the miataum of Lt

technically easy. Breath measures are usually caken with spirometer,

preuiiograph or thermistor placed at the nose.or ,:h_z mouth, (Brener,

was audible on speech recordings. - Shehas claimed'that this is.a

I|| her Experiments, Goldman-Eisler (1968) measured both the * w

respiratnry "zate anq{ the verbal output ver breath (see Semm LB Z(b))

She, fnund that these two measuf®s, have a recipronal relationship, as & %

one lncteases the other decreasés. The verhal output measures proved *

to be the more densitive indicitors of mood in disuriminacing between

‘persons, as ue;l as betveen ‘different mod ‘stites of, the same person. -
" Goldman-EisTer (1968) has interpreted her findings by suggest—

ing  that . constant “verbal cutput per breath (sy1lables) nticgres

activity. A teduction in the output per brexth means that Intger

proportions of the inhaled ‘air current escapes unused. - This indicates

measures the inunsity of the sffect, while the output per breath
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neasures the -degree of control and verbal expression.of the affect. v
Heim and associates (Heim et al., 1%8) in their study of four
ssthmatic patients in peychotherapy, masured tha seech:breath
activity with pneumograph, but did not include measures of output or
s ) . speech per breath. ’ They found that it was the depth, rather than the v 5
w " rate of respiration, that varled with the iffective content of spesch. . .

Persistent. individual differences were obsérved suggestive of individ—

val 'styles' in speech’breathing. This was in keéping with observa-

- .
tions which have indicated that the volume of air.which can be con-

verted into voice is specific to each subject. This varies with age,

sex, ‘weight and height (Yanagihara et al., 1966) . g
In conclusion, Goldman-Fisler's method (1955) of measuring

__speech breath activify by listening to audio recordings.is'relatively . -~ — -

o
unobtrusive and lends dtself to use in clindal settings, particularly
.in experinents involving children. The literature suggests that speech

breath measures vary with anxiety; but this requires further investiga~

i
2

tion, using independent measures of anxiety.

C. Extralinguistic Phenomena in Association . s 4
. With Conduct and Anxiety Disorders i

jTevas siggested in previous sections that conduct snd: anxiety

disarders are accepted as valid.clinical syndmmes by current classifica-

E tlon schene:

1t vas also argied that impulsivity appears to be an
important characteristic underlying the conduct disorders. Tmpulsivity

ney be manifested in spontaneos speech and could. be assessed by the

g F temporal axt'ra:unguistfc measures. -These messures of speech, it is
postiniated, may dlstinguish the condict from mitcty, disorders A

K % pore “ i Cive i,
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area of Trager's (1958) paralanguﬂge and Ehldman»‘?isler's (1958)

_ breath measures leaving some doubt about their place in the- extra-

20

This hypothesis may be tested by comparing subjects with con-

duct disorders with those who. have anxiety disorders on temporal extra-. o

linguistic - Also, by the o of measures i
of conduct and anxiety across all subjects to these speech e,

Such an investigation will require verbal respenses to.tasks of

.increasing cognitive complexity, similar i principle to those g X %

developed by Goldman-Eisler for adults fsss) .. According to the

5 5
hypothesis, the extralinguistic temporal differences between conduct ¥ AY
and anxiezy disorders -will be accéntuated ds. the verbal tasks increase Yo lew §

i

in di_(ficulty. bel:nuse the subjects with conduct disorders will not

.s'hml the ‘changes in the tesporal extralinguistic hcasures

"Withi an increase of cognitive Plaming and ‘reflection.

It is further suggested that anxiety is a characteristic of

H
the neuroticranxiety disorder. . Anxiétfy 18 reflected iy the respiration . 3
therafore, may distiiguish between conduct and ankiety disorders. .

furiction including the speech'breath activity. Speech breath measures, k
Speech breath activity has been considered part of the wider |

psycholinguistics. ' Recent reviews of the extralinguistic phenosena

(Sieguan, 197&J Wietz, 1979), hovever; have . Teference to spéech iy

linguistic domain. In the intrest of clarity it seems appropriate

£6 avold' using the term. extralinguistic in referting to speech breath - -+ ?
measures . £ ¥ ¥ ‘s - . ‘
In planning an.investigation of these hypotheses, the extra- %

. linguistic and speech breath measures would be, the dependent variables, ' ) %
The independent variibles of the study would be the ‘clinical dilgnt;ses i




. . g
- of conduct and anxiety disorders, and the scores on measures of

attributes possibly fated vith these.dia (1 Ly
Behaviour Problen Checklist, Junior Eysenck Personality invenf:ary,
Matching Familiar Figures Test). In addition; other fndependent
measures, which might h.ave a cohfounding. effect upon the performance
of verbal tasks, needs to be assessed (age, sex, 1Q, academic
level, sociosconontc level of the family, CNS e,
‘handedness) . ‘

If extralinguistic temporal and speech breath differences
between conduct and anxiety disprders are established, then the
valldity of these clinically de;xved groups will be enhanced,and some '

of the mechani these disorders achieved,

The axtralingaistic and speach breath measures mLght also be useful
in the diagnosis of impulsivity and anxiety in clinical setr.ir;gs.
The measurement of reflection in impulsive children, uader trastnant
with cognitive or drug thexopien, 15 anothel possble spplication of
the extralinguistic measires.

The present study was divided into three parts. The first,
or Preliulnary Study, was devoted to developing the methods and
‘techniques necessary. for the study. In the second part, or Main

Injestigation, the hypotheses were tested. The third and final

part of the study'was a Follow-up Study, in which the hypothesis that
extralinguistic and speech breath measures changed in association

with the clinical outcome was tested.
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D. Hypotheses

The speech of child psychiatric patients with conduct dEsorder
will differ from that of children with anxiety disorder on certain
72 E i

extralinguistic and' speech breath activity measures.

Sul

POTHESIS 1: Extralinguistic® differences between the conduct and

anxfety, disorder groups.
.In children with conduct disarder a reductLon will be observed.
of those measures which are attributable to cognitive planning and

reflection. The differences between the groups will vary with the

* amount of cognitive.plaming required for the speech task. They will

be greatest in the-story telling task followed by the pic ture descrip-

tion, and least in the automatic speech task-counting.

SUYPOTHESTS T1: Correlatiion between extralinguistic measites and
befaviour and personality characteristics. | '

Those messuces of behaviour and perasalicy thit. dlstiogiclsh
betveen the conduct and anxiety disorders will be significantly cor-
related u}z)i the extralinguistic'neasures of speech which are attributable

to cognitive planning and reflection. The correlations will'be the

. highest in the story telling task followed by the picture description, \

and smallest in the automatic speech task-counting .

Su

POTHESIS. T11: Speech breath activity differences betueen the®

conduct and anxiety groups.
The speech breath activity, said to be an ;mdm\r of

enxiety, will have a higher frequency in children with anxiety disorder

N




than in those vith conduct disorder.
SUB-ETPOTHESIS IV: Correlation betveen speech breath activity seasures

and behaviour and personality charscteristics .
Measures of anxiety, which are higher in the afxiety group than

in the conduct disorder growp, will be positively correlated vith the

measures of increased frequency of speech breath activity.

PR S nviace.




IL. PRELIMINARY STUDY

Introdictory Remarks
The aim of the preliminary study vas the development of ‘the

methods which were to be followed in carrying out the main investigation)

. Metliods had to be developed and defined for -the selection and assessment

of the sample of subjects, the identification and of the '

independent and dependent variables, and the development of the testing

procedure.
A Subjeets 7 NS
1. (riteria for Selection &

—r—n
, @ Clinical 5 . L
The sample was obtained from children consecutively referred
for assessment to a Hospital Child Psychiatric Ser\rica’whe‘re the
investigator vas a Staff Psychiatrist. The criteria gseé for {nclusich
were age range 9 to 12 years and.an IQ of 85 or above,; with the diag-
nosis of conduct or anxiety disorder (see below). Excluded were
children with developental disotders, e.g., hyperkinesis, speech dfi-

orders, and with psychosis and psychosomatic disorders.

These subjects fulfiiled the criteria for conduct and anxiety
disorder of Rutter's tri-axial classification system (Rutter et al.;
1969) and the more specific criterla of the ICD-8 (WHO, 1977). The
inclusion critéria for conmduct and anxiety disorder of the tri-axial

system are as follows:

24
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Conduct disorder: This category should be used for abnormal

behaviour which gives rise to socfal disapproval but which is

neither part of any other 3 n nor iated
with pérsonality dfsorder. The category includes some types of .
legally defined delinquency and it includes non-delinquent dis-
orders of Sondoct (a..,, Eighting, bullying, destructive behaviout

cruelty to animals)..The mere fact that a child has committed a

' "delinquent act is mot for the of conduct dis—
otder. It 14 neddssary that the behaviour be abngmal in its socio-
_cultural context. : This may be judged by the frequency and type of
e behaviour and its ;agxiatlun NAEH thies symptoms (such as abnormal

interpersonal relationships).  «

_ Neuroti disorder: This category should be used for disorders in
which there is an abnormality of emotions which is not accompanied

by marked personality disorder or loss of reality-sense. Emotional

. disorders in this category include states of disproportionate

anxiety or s and

¥
1 context), and

are abnormal in thelr

+  ‘conversion hysteria' should also be coded here.

\* Since the term 'neurotic disorder’ may include depression.which

by definition®has been excludegyfrom this study, the term 'anxiety dis—

" order’ will be used throughout the study instead of 'neurofic disorder'.

On the ICD-9 the inclusion criteria were more diverse. For

children who presenl’.‘eilher disturbance of conduct or emotions, this -

system provides'a number of, categories in each of four diagnostic

groups. To classify a case in any category, factors both clinical and

y o
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aetiopathological must be considéred, The ICD-9 group, categories and

glossary are as follows ‘(WHO, 1977):
.

Neurotic disorder (300,0): In neurotic disorders 'the principal -~
manifestations, include excessive anxiety, hysterical symptoms,:

phobias, 1 and compulsive symptoms, and iy

This 'group of disorders includes a mumber of clinical categories,
the most important in children being 'anxiety states' (300.0) which
1s defined as follovs: 'Various cosbinations of physical and meatal
nanifestations of anxiety, fot attributable to real danger aid
occurring either in attacks or as a persisting state. . The anxiety
1s usually diffuse and may -extend to panic. Other neurotic
features, such an ohsesstonal or hysterical sysotons, may be' praseit
but do mot dominate the clinical picture'. Other neurotic disorders
are 'hysteria', 'phobic states', 'obsessive-compulsive disorders',

"neurotic O ! ta ¢ lization syndrome',

"hypochondriasis' and 'other neurotic disorders'.

Adjustment reaction (309): These disorders 'are often relatively

circunscribed or situation-specific, are generally reversible, and

_usually last only a few months. ; . .' and may take the forti of * '

L reaction', 'di of ather emotions’, such as

anxiety, fear, worry, or 'disturbance of conduct'.

Disturbance of conduct not elsewhere classified (312): Disorders

classified in this group involve .'aggressive and destructive

" behaviour and delinquency. . . . The behaviour must be abnormal in

its context', A number of condifVons may be included here such
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as 'unsocialized disturbance of conduct', 'socialized disturbance

of conduct', 'compulsive conduct’, 'mixed disturbance of conduct

and emotions’ and 'other'. “ 03

Disturbance of emotions specific to childhood and adolescence: (313):

* These are 'less well

* istic’of the childhood period and may take the form of 'amxiety and

fearfulness';"nisery and unhappinéss’, 'sensitivity, shyness and -

social withdrawal', 'relationship problems" or 'other'. & A o

" Obviouslyy a case of disturbance of conduct could be classified

on the ICD-9 either as 'adjustment reaction'(309.3)' or’'disturbancé’ of

conduct; unsocialized (312.0) or socialized (312.1)', depending on . £
factors other than clinical such as obvious précipitating factors,
social context where the behaviour occurs, and age of the child.

Similarly, a case with predominant symptoms of anxiety could be classi-

fied as 'neurqtic disorder; anxiety state (300.0)', 'adjustment reaction
with disturbance of [ther (than depression) emotions (309.2)', or 'dis-
turbance of emotion&’specific to childhood, anxiety fearfulness (313.0)'.

.(b) Reliability of diagnosis - et ,
In an attempt to estimate the reliability of the diagnosis of .

conduct and anxiety disorders and the ICD-9 sub-categories, a reliabil-

—_— -

ity study was und with the ice of another

who had two years' experience in Child Psychiatry. The investigator
assigned diagnoses to ten children using the tri-axial and ICD-9

critéria following the process of routine assessrent. The second

s made the after the records of the .

.
children, being 'blind' of the diagnosis.
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In a routine assessment, full social and family history s

taken by the Psychiatric Social Worker while the child is being seen

by the Resident. The case is next discussed in conference with the

Staff Child Psychiatrlst (the 1nvasc1gacor) Tollowing the .conference,

the child and the parent(s) are interviewed by the psychiatrist who may
further pursue the inquiry into the child's problems. At the end, a
formulation is made and guidelines for the management are drawn.
Requests for other investigations, e.g., psych‘;hginax assessment, may
be made at this poiat. : !

1 The two sets of diag\msas made by the anesr.igar.ar and the

second ‘psychiatrist are shown in Tables 1 and 2. There was agreement

in the diagnosis of either conduct or ax\xier.y'disordez ih 9 out of 10
cases, The agreement, however, on the ICD-9 sub-clteg’oxies within the
conduct and anxiety groups, was much lower.

Since the application of :hA‘ICB~9 specific criteria was
associatel with low agreement of di;gnosis, i.ciwas decided at this
stage to employ the less specific and.more reliable criteria of conduct
and anxiety disorder of the first axis of the tri-axial c’lassifination
system in the ‘selection of the sample. R

In addition to the overall cl‘inh:al assessment .of the subject
systemitic dats on the sibject's condition were collected using the

Macfarlane Rating Scale (Macfatlane et al.; 1962). The information

Tsed to complete it was provided by the parent. The scale had origi-
nally been used for the repeatéd assessment of the development of ‘&
large sample of children from the age of 21 goaths through 14 years.:

ik
It consists of 36 items of |

and ¥ IR

responses of children as'well as of personality traifs, which are rated

i b

g
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TABLE. 1 o E
% ” 5 P me g "
: . Comparison of Diagnoses ‘on the Tri-axial Classification System
i . made by Péychiatrists I and IT 4
: . ]
. o - i
“Child . Psychiatrist T * Psychiatrist II N
Ju ~ - - ' Anxiety disorder Anxiety disorder H
To - Conduct . " Conduct " i
Voo Anxiety o © Anxdety " 3 .
sho Conduct " Conduct . R i
G Anxiety " mnxiety " i
. He TConduct i . Anxiety " %
o e ; ) {
i Do % Condyct M. . Conduct. . " B
R Anxiety " | Aaxtety " ¢ , §
Er _ Conduct " Conduct ! k
° .Anxietyv o o
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on'a five-point scale.’ The Macfarlane Rating Scale was selected for
use bec.!use it allowed collection and rating of a'wide varlety of data

on the’ behavloural and emotional condition of the suhjec:s

B. Identification and of Variables

1. Independent Variables

(a) Clinical diagnosis
The two diagnoses of 'conduct’ nnd".mxiety‘ g enployed.
(b) Behaviour Problem Checklist (BEC)

(Peterson, 19613 Quay. & Quay; 1965)

The BEC provided a rating of the su.bj ect's behaviour by his own
parent(s). The Em has been used in.a number of studies and has been
revieved by Quay (1977). Two factors (conduct and personality disorder)
which were identified initially by Peterson (1961) and two additional
factors ({mmaturity and-socialized delinquency) have consistently
emerged in later studies. - The factors in current use (Quay, 1979) ate:
conduct disorder, mxie:y-wi:hdxawai, {mmaturity, and socialized
delinquency. AltHough the reliability of the BEC is reported to. be
high (Quay, 1977), its validity in clinical populations has mot yet
_been established.. :

(c) Junior Eysenck Personality Inventory (JEPT)
(Eysenck, 1965)

The JEPI was selected ‘because it provided the measurement of
the personality traits extraversion and neuroticism. These traits have
been associated with variation in extralinguistic phenomena as.

described in the introduction. The JEPI is answered by the child and

yields scores on extraversion and neuroticism. A lie score is also

e e A
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obtained which gives an estimate of the reliability of the’scores.
\The reliability of the JEPI has been established (ysenck, 1969),. but ¢ i
its usefulness in the clinical situation l?,as not yet been determina'd 1
(Eysenck, '1969; Chazan, 1972; Manocha et al., 1981).
" (d) Matching Familiar Figures Test (MFFT)’

(Kagan et al., 1964)

This test measures reflec[ian by determining how much the
Cendnd x reflects before responding to a problem-solving task. The test

format requires the simultaneous presentation of a standard figure (e:g.)

a house, a telephone, a cat, etc., a total of 12 pictures) with five s

. very similar and one identical figure. The child is asked to select

from the alternatives the one that exactly matches the standard. The : \
time to the first response and the number of errors are recorded.
Nearly all studies have shown a negative correlation between time and

- errots (Messer, 1976). The measurés employed are the mean time of

first response across all items (mean latency) and the total mumber of °

. errors across all items. While the reliability of the response time « 3
4 (mean latency) is high, that of errors was found to be less than satis- H
. : ES
" factory (Cairns, 1977). . s
(e) Asses: of intelligence on ‘the WISC-R :
¥ X . i . i
ALl three scores on'this test, the Full Scale IQ, Verbal IQ B
o . .
and Performance 1Q, were selected as independent variables.
. (£) Other variables employed were neurological examination and EEG,

"handedness' assessed on Annett's (1970) questiomnaire and school per-

formance assessed on the Wide Range Achievement Test (WRAT).




(g) The soci ic .level was using the Blishen Scale
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(1968). Even though information on various aspects of the subject's /
family history was.recorded, only the socioeconomic level was used as
e

an independent variable, Although the ‘relationship between socio-

economic. background and verbal abilities is an area of interest for

Psychologists and Linguists, the problem lies outside the

scope of this study. K . ¢ J H

2. ‘Dependent Variables

A review of the literature on the'extralingdistic or para-

linguistic {Aenomena identified a number of representative vartabléh

(Levin & Silverman, 1965; Levin er. al., 19673 Goldman—si.sler, 19{:

Reynolds § Paivio, 1968; Rochester et al., 1977). Two sets of vayiables:

were selected; first, were variables that measured the pausing phenomena

and, secondly; speech breath variables. The variables were either

measured directly from the data or were derived ratios. The measires i :
were made for eachspeech task. . %
(a) Extralinguistic variables i

Duration of Utterances (DU) in seconds. This was the duration '

of speech on each task and was measured,on the visual speech record

£ron'the beginning of the First to the qud of the last word spoken.

The recording procedure is described in Section II, G, 2...

Total Verbal Output (TV0). Both Words and Syllables were

counted-on the typescript of the.subject's speech. Sounds which did

not form a meaningful word were not counted..

Number of Pauses (NP). All pauses of duration 0.2 seconds and

longer were cOunted.
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P Total’ Pause Time (TPT).  This was the sum total of the duration

of all pauses.
Average Length of Pauses (ALP)in seconds.. This was the ratio
of ‘the Total Pause Tilie divided by the Number of Pauses' (NP).
& .‘ﬁ : * .
Relative Pause Time (RPT). This was-the ratio of the Tor.al

Pavse Time divided by the Duration of Urterances times

. Silent Pause Ratio \gxy SPR was defined as the ratlo of the
Nunber ‘of Pauses.'to-the Total Verbal Output (Words).' This variable .

measures the frequency of pauses.

Initial Hesitation in seconds (TH). This was defined as the
tine which elapsed frow the moment the presentation of the stimulus was

completed (see below). to the beginning of the ‘subject's utterance.

e Initial Relative Hesitation '(IRH). This was the ratio of

Initial Hesitatiod to the Initial Hesitation plus the Duration of
Utterances .(DU). g

Speech Rate (SR). ‘The SR was calculated both for Words (SRW)

. and Syllables (SRS) and showed the number of speech-units spoken per .

second. It was derived by dividing the number of words or syllables

by the Duration of Utterances (DU).

Articulation Rate (AR). AR vas calculated for syllables only
sl e A by divlding the' humber of syllables by the Duration uf

Utterances less the Tar.al Pause Time (TPT).




¢ ALL 4sted were used for extra
* on the verbal tasks of pi:}m description and story tellngZ” For the i,

measurements on the automatic speech the following selected variables

were used: Total Time (TT) taken to count, Number pf Syllables (NS)

which was constant, Number of Pauses (NP),: Total Pause Time {eT), *

Speech Rate Syllables (SRS), and Articulation Rate (AR).

(b) Speech breath variables e L

- Numbgr of Inspirations (NI), Inspirations were identified by

listening fo the audio recording and were noted on the typescript of

. the subjgct's uttdrances.

Frequency of Inspirations (FI). It was obtained by dividing v o=

ation of Utterances by the Number of Inspiratioms.

Speech Breath Rate (SBR). This was defined as the ratio of the
r of Inspirations to the Duration of Utterances (Goldman-Eisler, {

968) . N

-Output of Speech per Breath (0SPB). This was calculated for
both Words (OSPEW) and Syllables (OSPBS). It was derived by dividing
the nusber of words and syllables by the Number of Inspirations. The

OSPB showed the number of speech units spoken per breath.

¥
Ventilation Index (VI). This was the reciprocal of OSPB and

it was derived by dividing the Number of Inspirations by the nimber

of words (VIW) and syllables (VIS) multiplied by 100. The VI was the ”~

proportion of air current returned per word or syllable spoken : ;

(Goldman-Eisler, 1968).

sl ol




A1 speech breath varlables were used for Shssente e

- plcture description and story telling tasks. The following selected
variables were used on the automatic speech: 'Number of Tnspirations
(NI), Speech Breath Rate (SBR), Output of Speech per Breath Syllables

. (0SPBS), Ventilation Tndex Syllables (VIS)..:

‘Development of the 1 Procedure B

In the 1 four basic' problems
were encountered. First, a method of eliciting spontaneous speech frc;ln .
the subjects (Ss) had to be developed. Second, a technique emsuring <
high quality of recording both of the speech and breathing activity
during speech had to be achicved. Third, a reliable technique of
transcribing and recording onto paper the spsech and breathing activity
ad to be found. Fourth, the effect of extrancous variableS resulting

from the. environmental conditions during the actual testing had to be

controlled.

1. Eliciting Spontaneous Speech

(a) Visual stimuli
The guidelines of Goldman-Eisler's (1968) technique of eliciting

spadlinvses £oL0bed, HeE CHBNTIGE AROIVEY ThA)reRAERELAN Es)Eha

adult subject a series of cartoons, originally published in the New

Yorker, which the subject was asked to describe and then make tp a story’ <
for each one of them. Obviously, this technique could not be applied

£o children without modifications. Children's cogaltive-fbilities are

not fully developed to allow them'to describe sufficiently the content

and explain the meaning of cartoons. Therefore, simpler visual stimuli .
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had to be employed in this.experiment.

A search vas made at the Public Library, the Red Cross office ]
and the Pire Department forpictures or posters which have been suitable
for children and were rich in content. Because the available material

@ was unsatisfactory, it was decided to have two pictures drawa up for the

experiment. The pictures were drawn by a professional medical illus-

¢ tratorfollowing -the investigator's instfuctions. ' The pictures are given

' the popesai (Appendix 1,7 a, ). . L e

The picturss were presented to the first-three Ss (Ju, C1; 7o)
(table 3) who were instructed first to’ describe the content and then
‘make a story about it. While all'Ss were ablé to respond with satis- ¢
caeory Saoe o spontaneous speech describing the pictires, none was
able to make up a'storly. to £t the plctures.

A decision vas made, therefore, to limit the speech to a descrip-
t16n of plctures. Three pictires suitable for description by children
were selected fron the Developmental Syntax Program (Coughrdn & Liles,

1976) ‘and were used throughéut the rest of the study. The pictures

showed a classroom with children involved in various activities, an

anusement park with children strolling and vatching animals in cages, :

and a pienic scene by the sea. The two pictures drawn specially for E

the experiment wére abandoned. § - -

3 T (b) Verbal stimuli . s ; N
The visual stimuli px;’u&:ed lengthy utterances, which largely -
consisted of a catalogue of the pictures' content. It was, however, §

necessary to elieit a sample of specch which reflected a gregger degree

Of cognitive activity on the part of the subject. Other méthods were

cc_msxder‘ed and tried,




(1) A short story, that of 'The sze and the.Ant' from the
Ladybird version of Aesop's fable was read for the subject who was
asked to retell it in his own words. The two S8 on whom this metthod
was tried, responded with heightened tension and relatively lictle
speech (Ju, 87 vords in 27 seconds; Ch, 58 words in 25 seconds), and
so this method was also abandoned.

j :

(i1) A method similar to that employed in a study of verbal

[}

behaviour of children was tried (Levin & Silverman, 1965). This con-
sisted of presenting to the subject, three stem vords in random order -
‘which he wad asked to use in a story, The vords of esch stem could

‘easily be related to each other and they were as follows: (a) ‘s}\’nzmer.

camp, . swinming, barbecue; (b) car; radio, friend, traffic lights; (c)

airplane, engine, co-pilot, runvay. Ten Ss vere ey A

Their responses varied widely.in terms of speech spoken, both between
-Ss and betveen the thfee storBes of each subject (Tables 3 and 4). The
amount 'of speech elicited by the word-stems was 1nade&iuata‘fo‘x‘ the pur~
pose of the expérinent. The mean nusber of words enitted by the S5 vas
28 which compares unfavourably with the 500 words emitted by the Ss of
the apparentTy sinilar experiment by Levin ‘and Silverman (1965). Per-
haps such a wide difference between the two samples is ‘due, at least
‘partly, to the dissimilar family background of the Ss. ﬁog‘t Ss of the
present study came from the lower socioeconomic classes, while the Ss

of the Levin and Silverman (1965) study were children of Cornell Uni-

versity faculty.

- Therefore, the word-stem method of eliciting speech

was abandoned.

(111) A method developed by Gottschalk (1976) in his studies

on the meaning of the content of spontanecus speech, was tried next.
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“
Gottschalk elicited. speech from both adults and children by asking' then
to talk for about five minutes in front of a microphone on a dramatic or
interesting event they might have experienced. Five Ss were asked to
talk under conditions identical to those described by Gottschalk. Four
of ¢ responded readily and one vesponded after some further encour-
agement. The average amount of speech elicited, 154 words (Table 5) 5 vas
adequate and 1t vas decided to include 1n the experiment this method of

eliciting speech. : :
i .
(c) Automatic speech
Describing the content of pictures and telling a personal story
requires varying degrees of ‘cognitive effort and so a sample of speech,
which requ;.re: little thought was nbl.?ined‘ Counting, which has been
used in studies of Parkinsonism (Mawdsley & Gamsu, 1971) and’ depression
(Szabadi et al., 1971; Grebén & Carroll, 1380; Mellor & Selby, 1981)
as an example of automatic speech, was therefore included in the experi-
ment. '
In adults counting is considered to be an automatic speech
sctivity sfected by paychomotor speed, - -
 (d) Final method ! .
The cxperiment and its £inal forn uds as follows: the subject
_ was asked n sequence, first to count from one to 30, then to describe
" the’ content of the three pictures presented in andon order, then to
tell a personal story, and finally to count again from one to 30.' The
average length of time required for the experiment was approximately

15, minutes.

iz
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2. Measuring the Dependent Variablies

(a) Recording of speech and breathing
The tecctdlng of high q\ulity of the speech sound and the
identification of breathing tu yield the extralinguistic and the con-
current breathing variables, was a necessary cundi\:lcn for this sr_udy.' ¥

Recordmg separately the

by a

around the ‘chest was not considered appropriate, as, this additional
constrairit vould have made the subject self-conscious and the conditions
“of thé expertsent less natical.” For tirllar’reaschs, Goldnan-Eisler
(1955) did rot use a pneunograph in her expérinents and messured the
breathing activity by counting the.inspirstion sound on the spssch
recording. The possibility of recording the inspiration sound on a
'second channel of the tape recorder was considered as it would have
facilitated the measurement of both sets of variables. Uifortunately,

the microphone had to be placed on the chest or the throat and thus was

open to the same objections as_the use of the pneumograph. “In addition,

adventitious sounds from friction with, the subject's clothes impaired - .

the qualify of the recording. w
The possibility of nbsarvil\g the subject while talking and

the of

on by making a sound on a second
channel of the tape recorder was considered, but this was not .::emp:ed
since the experience achieved with the first few Ss tested showed that
" this would have required the investigator to devote-too much attention
on the subject's breathing, with 3 consequent neglect of other aspects
of the interview. :
It was finally decided to measure the breathing activity from

the speech re;ording. The inspiration is'difficult to hear when there
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is no ongoing speech, but if becomes audible when bledthing is serving
the speech production. This is because the duration of inspiration
when speaking is one-quarter the length of that occurring at rest

(Mead, 1966). However, this method of .measiring the breathing activity

was far from ideal because, first, it ¢id not mehsure the amount of air
inhaled and, ‘second, some shallow inspirations or inspirations occurring

during long pauses might not be recorded. Goldman-Eisler (1955), who

had used a similar”method, that: the. occa 1 nearly noise- -

‘less inspiration implies ‘shallowriess. - The failure to idéatify such'

shalloy in.spkatiuns va gt 'she "belLevei of merlons “cansequance vhert

e e it s AR

the ventilation index was being measured.

The cassette tape Fecorder used to make the tape recording was i
a Panasonic Model RQ-2345. In addition fco-the quality, of the recording :
and the partabili:y, this model provided the option of dudiing che

autput to-che’ pnlygraph (see below). - The récordings were made on

TOK-5A60 capes. : . .
A regular. microphone at £irst, and a condenser microphone (son,
BOM-16) later vhich hang by'a clip in the clothes of 'the sibject, were

used for the recording, but both often failed to pick up the inspiration -

sound. A condense:

‘microphone (Sony, ECM-200) was finally selécted 4y

because 4€ was found it could record all. audible inspiration sounds when

placed on the deskfacing the subject at a‘distance of 25-30 cm. from

his mouth.

[O) the -rec for analysis

(1) Typeseript of speech. A verbatim typescript was prepared

from the When some’ vete: mot un d well the

‘assistance of an: experienced Newfoundland secretary vas sought. ' The




 n0 value because the ‘frequency of. speech sowds va
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typescript was neither efited nor and showed all

including word repetitions and.any other voiced sounds, as well as the
location of inspiration sounds (Figure la).
E o : -

(1) Graphic record of aud . A graphic record of the

audio Tecording with a time base was a technical prerequisife for the

_study. The direct input of the speech recording to'a polygraph were of

Hz with some sounds reaching as high as 10,000 Hz (Dnnel & l’inson. 1973)

_whilst the frequency: ‘response of the availablu polygraphs does not exceed -

100 Hz . (e.3., Lafayette, l:ckmn)

Stabadi et al. (1976) have used an oscilloscople tracing for

“analyzing extralinguistic characteristics of speech, but the problems

‘ in obtaining a satisfactory record of this where there is a large amount

of naterial; presented dffficulties and a simler and more clinically
applicable sethod vas’ nu.hz. 1 @ .

The solution was a l'p!u:h activated switch placed between the

tape récorder output and the polygraph. A tracing could thus.be made

. by the: polygraph showing presence and absence of speech. A speech

dctivated switch (attack time 20-60 Msec, decay time 30-175 Msec) was

built ‘at the Technical Services of the Health Sciences Centre. The

switch was connected .withi a Lafayette polygraph which was available for

the experiment. When the speech recording was fed into the switch,
the polygraph traced onpaper the presence or absence of speech (Figure

1b). The tracing obtained with this technique was considered satis-

factory since pauses as short as 0.1 of a second were registered. To .

+achieve uniformity in the amplitude of the tracings, partieularly 1f'

the volume of the voice of the subject was low, minute adjustment could

between 50- and 8, DOO




+ & someone Looks 1ike they're on a beach' & .

!.baving'a picnic and ah, . Iooks like they're

. gone svimming or something . B . and there are

seagulls and . . cups and everything there
and .E . shoes and .’ . some picnfc stuff
kidves and, forks-and ., ._'chere's the ocean F

, . . and alarge imbrella .. . . and some

glass . .

o aw T ’ Words: 49
‘Syllables: - 61

B opirations: 5

-

Figure la. Example of a Speech Tramscript ‘and Measure-'

merts on it, - Description of the Picture:
. > “Plenic’ Scene'? by Subject #8.
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Figure

1b. Example of Speech Tracing.
by Subject. #8.

i

Description of.the Picture "Picnic -Scene'

o~




be 'made to the sensitivity of the speech activated switch and the

ot d o 2w Sl

volwe output of the recorder. The attack and decay tise of the switch
ure kept conftant throughout the experiment at 30 Msec. The paper

:x'.:lnx was satisfactory when comared with that produced by an oscillo-

lcnpl.

" Careful monitoring vith headphones of the ongoing tracing and .

S s il 4% i

folloving the tramscript alloved matehing of che ncm—‘dm and: the
eracing, as eIl as idencticacion of the locatim of the tnspirations
v wo ks

on the traclng (Figure 1b), ) 5 . S

© (4ii) Analysis of the recording. Pauses 0.2 of a second and

higher were measured, as this is the minimm duration most frequently
employed in pause studies (Siegman; 1978): Measuring the pauises no . -

distinction vas made-between 'non-filled' or 'non-ah' and 'filled’ or

PSR BRI L PO

'ah' pauses (Mahl & Schulze, 1964) because of the lack of evidence that p I

the tw types of pauses represent two different phenomena (Dalton & °
Hardcastle, 1977; Scherer, 1979).. Also, mo distinction vas made between

1 and pauses as by
(1969). & bm:hin, pause may also have otbur fmtiuu, e.8., cogai-
tive activity or ansious huiudm. 5
mspmmmims or repeumm.a vere |cointed ﬂlylllbhs in
the nmpx and uttennce in tha tracing 1f they could be {denified
as nmronmmce}d words or p-:w of words. . Y 5 o
§5 Tbopudurg . f i ) .

The environmental-conditions were unifornm for each subject.

Experience shoved that it was inappropriate to imvolve the child in an.

experiment on the first visit to the st, because it




with the child's routine evaluation and arcused excessive anxiety,
Three children (Ju, Ch, Sc) who were shown on their £irst
interview one or two of the testing pictures and were asked to describe

the content, while their voice was being tape recurded, became nbvinusly

tense and with short

o of them ded with
‘longer utterances on a subsequent in;erview. Involving thé child in *
the experimgnr.‘ after several, followup sessions, was also mot Tonsidered

. feasible because of difficulty in coitrolling the Erequedcy and duration ©
of these sessions. :

: It was decided that a child selected to participate in the study -
should !;e tested for the purpose of this experiment on the second visit
to the psychiatristimestigstor, affer possible fesrs about the hospital

and the psy: t vere' dispelled, and before a

relation-
ship developed. The participation in the testing procedure was explained
to the child at first as a test, later &5 a gdfe, and to the subjects
GF the main investigation as'an 'experiment of comversatiofsl habits',

copying Gottschalk's instructions (1975).

If a child was selected, the parental consent was sought for ‘the
participation in the experiment. The second session with the child was
started vith o discussion of sbout 10 minutes' duration on subjects
“emotiomally peuteal; Gugsy TV shows, actlvities during weskends, ete.
Then)," it vas explained to the dubjest e was -about €0 participdte 1a an
experiment and the tape recorder was brought cut from & Filing cabinet
and installed on the desk.. At the same time, the subject was asked
“about previous experiences he might have had with fape recorders and was

encouraged to explore it if he wished, The subject sat diagonally in

relation to the investigator and had to ‘turn about 45-90° tovards the

B
1
£
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Gk v s expeti\mnc. 15 the experiment the or o & A
maintained a friendly hut non-interfering attitude tnuards the subjact. - " b | !
Heremaified silent after he gave the instructions, watching the subject

and heir;g careful not to'encourage or discourage”hin either verbally or

by gestures (Rosenthal, 1976). At the end of each completed task he

thinked the child, An-artist's impression of the emeriment settitg . -,

1s shown in Appendix 2. - ] . . '

The objective of the preliminsfy Study vas the development of

the methods which were to be used in the main Investigation; In thls
part of the study, criteria were defined For the selection and assessment

of the Ss, The independent and dependent varisbles vere identified and

methods and were developed for their m The eperi- P

menal procedure was, also defined.
- The Ss were Selected from children ‘referred consecutively for
assessment to a Hospital Child Psychiatric Service where "the'investi-

gator was a Staff Child Psychiatrist. The selection criteria were:

* age range 9 to 12 yeaxs, 1Q of 85 and above, clinical'diagnosis’ of con— .

duct and -anxiety disorder on the tri-axial classification system. The

dtagnosis of conduct and anxciety disorder coild be mde fairly reliably
as it was shown in a Tellability study carried out. by the imes:iguin;
and a second psychiatrist, The two psychiatrists assigned diagno;zs of.
githe:r conduct or anxiety disorder to 10-Ss. - There was agreement in

9 out'of 'the 10 cases. '

The. independent variables selected were: (a) the -clinical

|
i
|
|
L
|
1
!

diagnosis of conduct and anxiety disorder; (b) the scores of Conduct,

2



Anxiety, Imsaturity and Socialized Delinquency on the Behavicur Problem®

Checklist (Peterson-Quay) which vas aosvered by the psrent(s); (c) the
scores of Extraversion, Neuroticism and Lie onthe Jurior EPf} (c) the
.reflection (Mean latency of Response) md'zmn on the Matching .
Faniliar Figures Test inm) . Other independeat vn—iau:; recorded
ere:* Tq on-the WISC-R (full seale’ 10, Verbal 10, Performance TQ),
smclogial asssment (mi.mm EEC), handedness , school performance
unued on the Wide Range Achievement Test (wm), sogiqecdmmlc level
of the Fanily on'the Blishen Scile. ; =
"The ﬂependen:r. variables vere selhct;ad anong “those reported o
earlier stulies. They were altogecher 20 and consisted of tho grous.,
The fi£st ves the group of,the extralisgelstic variables, which were. the
Folloving: Duratin of Utterdnces’ (DUJ, Total Verbal Gutput ot Woxds
(TVO8). and Syllables (TVOS), Number of Pauses (W) of Duration 0.2 and-
Longer, - Total Pause T{me (TPT), Average Length of Pauses (ALP), Rela-
tive Pause Time (RPT), Silent Pause Ratio (SER), Initial Hesitarion (IH),

TInitisl Relstive Hesitation (TRE), Speech Rate in Words (SRW) and Syl-°

lables (SES), Articulation Rate (AR). The second was the grouwp of the

speech breathing varlables. They vere the folloving: Number of
ions (NI), Frequency of

(ED), Speech Breath Rate

(SH), ‘Output of Vords (OSFBW) and Syllsbles (OS7BS) per Breath, Venma—. .

tion Index for Words (VIW) and. for Syllables (VIs).
g A serles of prelinminary experinénts were carried out with 12 Ss
in order to develop the techniques for the reliable extralinguistic and

speech breath measurenants and to define the cmdi:tolu of the e!‘parl—

" mental ‘proceure.
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A high quality of recording of the speech and the breaching !
sound, vhich vas d necessary condition of the emerdment, wag achieved
by using a condenser nicrophone (Sony, ECH-200) rlaced 25-30 rlore
to the subjegt s mouth, and a. Pandsonic tape r!corder ("Dde} RQ2345)
(tape, TDK-5A60). An unédited typescript,, which vas, prepared next,
showed all spe;c_h sounds as well aé. the location of the inspiration

. . sounds. Thé next step involved the transcription of the speech ‘sound

. into a tracing dn paper showing the pzvesénce and absence of speech. ’
. This vas achieved by interposing between the tape recorder ‘output and- W A

a Lafayette polygraph a- speech activated switch specially built. for the H

experinent. The tracing on paper showed pauses'as short as 0.1 second
but only pauses of 0.2 and longer were identified and measured.  Moni-
toring with headphnnzs the fracing process alloved the identification

G, the bubesicha "speeeh rand breath sounds. A1l pausing and @nuial =
hesitation variables were.measured on the tracing. T i 4

“g . The experimental procedure in. its final form vas as fnllousx &

the subject vas asked to participate in an experiment during the second ~ . -~ "-
wisit to the psychiatrist-investlgator. He sat by the investigator's

desk and was asked first to.count from ome to 30, then he was shown in

random order three pictures selected from the Developmental Syntax
Progran (Coughran & Liles, 1976). Next he was asked to téll s personal

story (Gottschalk, 1975), and finally fo count again from ome to ‘thirty.

",“ . ‘ i i

The procedure lasted 15 minutes on the average.




" III." MAIN 'INV_ES’I‘IGATIGN
Al Method

1. Subjects ) ' \

(a) Sample selection, Age, sex : ‘ i
), Jempraseteceion sy pen

Eighteen children, who met the selection criteria as they wvere i

E

A 5" < . defined in the previous part of the study (section II, A, 1), were

1 ' ’ selec:ed to parti:lpar_e in the main investigation (Table 6). mu of

{ them (subjects i, #17) vere included in’ the sample although their 10

! vas' lover than 85 (Table 9) because the psychologist who tested them

2 ~ suggested-that their IQ was an underestimate of their intelligence.

f One child (subject #16) was not assessed on an intelligence test but
was included in the sam‘ple because she was clinically considered of

. average intelligence (thiis girl was in Grade 7 and had always been a

good student). The age of the Ss ranged from 8 years 10 months to 12 ¥

fenales.

¢

i

I ! years 8 months (% 10.9 years) (Table 6). There were 11 malbs and 7
£ (b) Clintcal nssessmenr_

The Ss were cnnxcany classified into two groups: according

- to the selection criteria, the conduct and anxiety disorder groups.

i Table 7 (a, b) shovs the main symptoms and/or behaviours present in
each subject which led to the selection and classifilation into the.’

" groups. A summary on each subject will be found in Appendix 3. Two

male Ss (subjects #2, #9) ‘who were classified in the conduct disorder




TABLE 6

Age and Sex

Sex

Age (in months)

Subject #

106
141
“127
11
. _;21“ !
119
129

130

=

122

137

woE o=
N oo
a3 Q
B

EREERY
4 3 3

B

118

2

136

/

n

152

<
o

dnoxy Azeyxny,

126
137

Males 11

X 130.5

7

Females

10.7

SD
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group, also presented serious emotional disturbance and could be con-
sidered as mixed cases (disturbance of conduct and emotions). The

_assigned ICD-9 diagnoses are also shown in Table 7 (a, b). In the
sample there were mote male than female Ss in the conduct (8 to 1) and
more female than male in the anxiety group (6 to 3). Males with con-
duct disorder are generally more numerous than females among those
referred to child psychiatric services, while males and females with
anxlety disorder are nearly equal in numbet (Graham, 1979). The over-
representation of male Ss in the conduct and females in the deecy
aisorder group of the sample occurred by chance since the variable Sex .

was not controlled.

(¢) Psychological & variables

(i) Behaviour Problem Checklist (BEC). The parent who attended -

the hospital rated the subject on the BPC. This was done by the’

mother except for ome subject (#16) who was rated by the father, and

one (subject #10) who was rated by both parents, The BEC was scored by .

assighing 0, 1 or 2 points to each question according to the selection

done by the parent, aid grouping the questions following the instruc—

tions by Peterson and Quay (undated manuscript). iThe scores of each
subject are given in Appendix 4(a). Table 8 shows the.mean and
standard deviation of both groups on g ‘signifi-
cance of the dt€ferences beteen the means using Student's t-test.

e e A ke Ve oA TS T e pested, ALredtion
that the measures of Conduct and Socialized Delinquency were higher

(p < 001 and'p <.05), respectively in the conduct groups. No signifi-
cant differences, however, were observed betveen the groups on the

Anxiety and. Immaturity measures. .

oo i

e it o i i A
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TABLE 7 a )
Main Symptoms and Behaviours: cxassuxck\; on on the ICD-9
Conduct Group
subject § Syntoms and Behaviours "~ 1009
1 Stealing, breaking and entering, Compulsive condict
.no friends disorder 312.2
2 Stealing, fighting, disruptive Mixed disturbance of
at school, experimenting with conduct and
B drugs, tempers, fear of the emotions . 312.3

dark, ‘abdominal pain, fainting

3 Shoplifting, staying out late,

- Unsocial .disturbance ¢
312.0

disobedient, quarrelsome, night  of conduct
terrors, sleepwalking
4 Fighting, stealing, Unsocial .
: tempers, no friends of conduct -+ 312.0 ¢
5 Fighting a lot, broke windows, * Unsocial.disturbance
killed a cat, set fires, of conduct 1 312.0
quarrelsome, swearing, restless
in_ sleep, cannot sleep alone,
no’ friends .
. 6 Restless, irritable, aggressive, Unsocial.disturbance
e bossy, tempers, occasional of conduct 312.0

abdoninal pain and headache

7 Discbedient, disruptive in the
class, stealing, aggressive,
lying, headbanging at bedtime

%

8 ‘Fighting, defiant and 'stubb

Unsocial.disturbance
of conduct 312.0

tempers, jealous and aggressive
to younger brother

9 Wandering in the streets,
destructive at home, tempers,
B restless, biting his nails
incessantly

,nri;ﬂ 3
of conduct 312.0

Mixed disturbance of
conduct an
emotions 312.3




TABLE 7 b

Main Symptoms and Behaviours:. Classification on the ICD-9
Anxiety Group

57

Subject “# . .. Symptoms and Behaviours . IeD-9

10 Contruction and pain on left leg  Hysteria

u School refusal tempers, home- Neurotic dis-
Yound, no friends, spell of order, ¢
aphonia and stiff right arm, hysteria®
excessive dependence: on .
mother

‘12 Afraid to be along at any time, Anxiety state
% ... . fear of darkness, apprehensive
and fidgety, restléss sleep,
peptic ulcer

13 Easily upset and frightened “Anxiety state
by father-teacher-aggressive
boys, withdrawn, unassertive,
fears bodily injury

-
14 Worried excessively about Anxiety state
s possible school failures,
oversensitive, pain in the -

15 School refusal, lrritable, Anxiety state
tempers, unable to sleep *
alone, may panic if left
alone

16 Apprehensive, irritable, . Anxiety state
sexual preoccupation and 8
guilt about it, dysuria
and frequency

17 School refusal, irritable,. : Anxiety state
tempers

r
18 Withdrawn, undecisive on any Anxiety state
task, excessive handwashing,
worried about mother's health,

episodes of fainting

300.1

300.1

*300.0

300.0

300.0

300.0
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S
TABLE 8 -
5 Means and Standard of and" Measures .
i of the Conduct and Anxiety Groups, lnd Sin!fiuﬂce of
. . DA ffaxam:es Between Me:
! ¥ * Behaviour and ., Group v Difference Between Means
H Personality Conduct Anxiety . R H
i ‘Characteristics X s x SD t value * 3
Contluct 18.5 7.4 8.0 3.5 3.85 p< .001 4;
i
5 Anxiety 10,4 5.1 12.8 7.8 a7 NS |
Tmmaturity 81 33 3.4 3.2 1.12 NS
Socialized )
e 2.8 2.9 0.4 10 2.29 p < .037
t = Extraversion  15.1 3.5 15.0 4.9 .05 NS
- Newroticism  15.1 2.4 16.4 3.3 .88 Ns
Lie 4.0 2.4 ., 48 21 73 NS
Mean Latency "
of Derpnas) “id6:1 20,2 2.5  18.5 1.0 NS
Errors 10.5 3.1 5.8 3.2 2.82 p< .04
! ‘ .
i N : - i
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(41) Junior .Eysenck Personality Invem‘.oll'x (JEPI). This was
answered by all Ss.except one (#18) who failed to complete it; this -

-
was a girl who had doubts about the 'correct answer' and finally failed

to answer most of the questions. -No difference between: the' conduct and

|
|
}

anxiety disorder groups were observed on the Extraversion, Neuroticism

- dnd Lie measures (Tablé 8). The scores for each subject are given in

Appendix 4(b),

(111) Matching Familiar Figures Test (MFFT). Fifteen Ss were
tested on the MFFT. ‘Three,Ss were not testad because this test had ;
to be given at a later testing session to Some subjetts and they

failed to keep their appointments. The differences between the groups

were significant only on the Errors (p < .05) (Table B).- The difference
. between the two groups on the Mean Latency Response was in the predic-
tive direction, being shorter for the conduct group. The scores of

3 " each subject. are. given in Appendix 4(c).

(iv) Comments. The conduct and anxiefy groups did nmot differ 4 .
£rom each other on measures of anxiety, The scores of ‘the groups on
Anxiety in the BPC and Neuroticism in the JEPI were very similar. The "
groups differed on measures of disturbance of conduct .(Conduct and
Socialized Delinquency on the BPC) and one measure:of ‘impulsivity
(Errors on the MFFT) in that the conduct group ‘sgored significantly
higher on these measures. ‘

The BPC, JEPI and the MFFT have all together yielded the

following nine behaviour and personality independent variables: Con- “

duct, Amxiety, , Socialized ‘ncy,

Neuroticism, Lie, Mean Latency of Response, Errors. s ¥ i <




(d) Intelligence .
The intelligence of. 16 Ss was assessed on the WISC-R (Table

9)." One subject (subjéct #16) failed to attend for testing: The mean
Performance IQ ‘vas slightly higher than the mean Verbal IQ. A dif-
ference, always in favour of the former of 15 pnlx;ts or more, was
observed in'two Ss (subjects #7, #13). Although such a wide-discrepancy

may be observed in some children of a normal population (Field, 1960, :

1t has' consistently been observed in aggressive and delinquent\ehildren

(Wechsler, 1958; Reisman, 1973; Camp et al., 1977).. On the other ha
low Vocabulary scores on the WISC, which may lower the Verbal 10, has

“béén observed in chlldren’ 6f 6w socioeconomic level (Bunes, 1970).

- Likewise, ‘Bernstein (1960).observed that young working class adults '
scored lower on the Mill-Hill Vocabulary Scale as compared to middle
class' subjects. In the Ss of this study, relatively low Verbal IQ was

observed in both-the conduct and anxiety groups. In fact, the mean

:Verbal IQ of the anxiety (% 91.9) was lower than that of the conduct

. (% 97.0) group. When the relation between both the Verbal and Per~

formance IQs and the socioeconomic level ofthe Ss (see below) was -
examined, it became obviois that among those of the lowest level there
. were proportionally more with lower Verbal than.Performance IQ (Table

10). Since nearly all Ss in the lower classes

it is quite possible that the observed discrepancy in scores in favour
of the Performance IQ was related to thefr class background rather than

to other' factors.

(e) Other Variables

ALl Ss were physically healthy, except one (subject #12) who

. had.a peptic ulcer. None showed neurological: abnormalities and routine




TABLE 9

Intelligence: IQ on WISC-R*

Subject # Full IQ Verbdl IQ Performance IQ
1 118 —115 o 115
2 102 Tl 100
3 18 W96 95
4 5 9% . _— Tooto100
i s 86 8 93
6 108 109" R 105
ey e 5 9 82 102
- 8 105 ‘105 106
9 8 82 7
10 88 82 %
= 102 105 102
12 9% 9% 101
13 100 8 ? us * -’
14 % 91 100
: . 15 - 105 - -
! " ! 16 - = -
i 17 82 82 95
; } TS 9 105 92
E B X 96.8 9%.7 99.2
‘ D 9.6 11.0 9.7
o

#Subject #15 was

iy
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TABLE 10 Ta

Verbal and Performance IQ in Relation to Socioeconomic |
§ ‘- Class (Blishen Scale) of 16 Ss

Social ; :
3 class - : v""”’m
4 . 105/106
», 5 : 105/92, 82/96,

109/105, 95/100

91/100, 105/102, 115/115

6
/ .
N 7 3 105/100, 96/95,  84/93,
i , 82/102, 94/101, 84/118,
J L  82/85, 82/17

-



EEGs done on ten/6% thém was normal. Sixteen Ss (88.9%) were fully

right-handed, fne was left-handed (subject #18),: and one was ambi-
dextrous (subject #7) (Amett, 1970). The proportion of the. left~"
""" handed among the Ss was similar to that of a mormal population
(Hardyet & Petrinovich, 1977).
The academic achievement of 16 Ss was assessed on the fide
.Range Achievement Test (WRAT). For eagh of the'thr;e scores of the
test (Reading, Spelling, Arithmetic) the difference was recorded in
[months betueen the expected level of the subject at -the time of test~
tag and the chserved leval on the test. The difference obtained
showed the delay in academic months of each subject.(Table 11). The
_norms of the tests are based on American populations. Ten out of 16
S5 tested on the WRAT were three months or.#ors behind their expected
l‘ével in reading and/or spelling. Their achievement in Arithmetic was
worse than that; 14 of them were below their expected level.. The
significance of the academic fallure, which is observed very frequently
in the sl population from which the sample vas drawn (Kotsopoulos
& Nandy,=1981), is not clear, It is not known whether the low score
on the test is the result gf the application of American morms or
vhethor scademic failure is generally an importast factor wiich con
tributes to the decision for the psychiatric referral. Since academic
backvardness, as shown by the WRAT scores, was present in the majority
of the Ss,, the scores which ;ere initially intended :;: forma set ;.f

independent, variables, were omitted from further analyses.

PRy



TABLE 11

Wide Range Achievement Test:
Months Below the Expected Academic Level

“sibject ¥ Reading ~ ~  Spelling . Arithmetic

1 0 ) 0 3
2 18. 25 31
3 0 — [ 10
g & 20 ‘14
: e >
2 11 5 )
o T »
-8
g 6 3 2 R 5
§ .
= 7 0 0 1
8 18 10 13
9 0 4 14
10 [ 2 13
11 0 15 12
12 21 29 9
g 19 13 16 . %
2
© o .0 u
I
b p
ios JEPT -
SREC S W - ) -
17 8 9 18
‘18 0 4 2
77 11.2
8.8 7.0
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(£) 'Socioeconomic level
The soctoeconomic background of all s on the Blishen (1968)

" Scale 1g shown in Table 12, Sixteen of the Ss came from the three,
TR G, TR ALSEINGELTR A AR closely that-observed in
the referrals to the same psychidtric service during a one-year period
(Kotsopoulos & Nendy, 1981) (Table 13), with the exception of social

class 7, which was overrepresented in the present sample.

2. 'Experimental Procedure .

The- actual ‘experiment was carried out in the forn which was
finalized in the preliminary study. Each subject was tested under
uniform conditions in the office of the investigator on the second
visit to the hdspital. The subject was requested, in sequence, to
count from 1 to 30, ‘to describe the thrée plctures from the Develop- -
mental Syntax Program’(Coughran & Liles, 1976), tell a personal story
(Gottschalk, 1975), and £inally coumt again from 1 to'30.

AL §¢ were cooperative and none failed to respond to the
request to describe.the content of the three pictures. Obviously, the
task vas stuple and a1l So felt they could cope with it, This was ot
.Lhz_cugg, however, with the request to tell a personal story. On this
request, six Ss, three of each of the conduct and anxiety gFoups,
initially failed to respond, but did so after encouragement. No dif-
ference was observed between the Verbal IQ of those Ss who found it
csey and those vho Fousd 4t dEFicult to tell a story. ;

Some ‘Sa became mildly tense and £idgety (subjects f5, #8),
duﬁng the experiment and one (subject #9) became very restle‘ss. Some
Ss withdreu fron the microphone (subjects £12, #13) and one male sub-

ject (13) shrunk into his chair while telling his'story which was about




e

TABLE 12/‘

i . "
The Subjects' Social Clase on, the Blishen Scale .

Social
Class ®

Number of
‘Subjects

Subject
Number

15
8

4, 6, 10, 16, 18
1, 11,14

258, 5, 7 9}
$1I08 & Pl O

TABLE 13

The Distribution, by Percent of'the Ss and All Hospital
Referrals for a One-Year Period on the Blishen Scale -

- Social N one Year
Class # Referrals
3. 8.6
4 . 48
5 27.8 2.1
6 7.7 17.1
7 T 0.5

=
v B




a traumatic early life experience, Also, the volumeé of the voice of.some

few'Ss dropped (subjects #10, #12, #13); all of them were of the

anxiety group. No systematic effort was made to measure the behaviour

and the emotions of the Ss during the experiment ¥ince this was not
part of the utu‘dg desfgn. ' :

No major technical problems were encountered in the transcrip-
don 9f the voice signal 4nto a copeinuoys, trating on the-polygraph.
The inspiration sound was audible in most recordings, but im two of

then (su{j:\ct:.s #10, #18) it cduld not be reliably identified.

3. Extra Measur Variables . 5

(a) Description - .
(1) Automatic speéch, couniing. Table 14 shows the mean and -8

standard deviation of the extralinguistic (and speech breath) medsures
on both the initial and final counting and the comparison with each
other on the t-téat, The comparison shoved that the time' taken for -
the second counting vas shorter, but the difference did not reach
sracisieal significance. Since the number of syllables u_:' constant,
the Total Tine is the function of the Tofal Pause Time and the Articula-
tion fate. In the final counting the Total Pause Tine became shorter,
arid the Articulation Rate faster, but the éhanges were'not statistically
significant, d

o, " o
(41) Pisture deseription task. Three sets of 13 extra-

lingutatic measures (faation IT,'3, z(.)) yR— speech breath

measures) resulted from the det t of the pictures, The

(P-ratio) between the three sets'of means for'all’Ss on ‘epch variable
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showed no significant differences, except for the Initial Hesitation
(IH). To reduce, therefore, the amount of data, the mean of the three
measures, including the TH, vas used for each subject, (Appendix 5, a
and b)." The IH on the first picture vas longer than for the second
and third pictures (p <.05). The IH differences will be discussed
further when the measures of the conduct and anxiety groups will be
compared with each other.

A verbal output adequate for measuring the extralinguistic

" measurements, vas attained by the response of the’three pictures. The

mean number of sjllables of the three meagures was 83 (Table 15).
This conpared favourably with the verbal output of children subjects °

of two related studies. In the first (Kowal et al., 1975), the mean

syllable verbal output was 89 for an age group nearly similar to the

" present one. 1In the four tasks of the second study (Levin et al.,®

1967), the mean verbal autput was 26, 15, 55 and 84 words; in the

present study, the mean word output was 65 (Table 15). Work, however,

1nvolving of pictures able to those used in the
psent study, has not been previously done with children and compari-
sons are not possible, In adult sublects, Goldaan-Blsler (1969) con-
sidered a verbal output of 100 syllables necessary for adequate extra-
unguum measurements, "

The mean, standard deviation, kur:olln and skew of all 13

variables are shown in Table 15. Most of them shoved increased kurtosis

‘and were skewed_to. the left; this was more pronounced id the Average
Length of Pauses, Initial Hesitation, Speech Rate for Words and

5 ; :
Syllables.
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(ii1) Story telling task. The scores on the 13 extralinguistic,
including seven speech breath variables, of all Ss are given in Appendix
6 (a and b). The mean verbal output on this verbal task was 162 syl- ;
lables. The v.;ucriptiv@ statistics are-given in Table e Wonvibis of A
variables, e.g., Nusber of Pauses, Average Length of Pauses, Initial

Relative Hesitation showed marked kurtosis and skew to the left.

(b) Intercorrelation of variables

A correlation matrix vas computed for euchf the two sets of
13 extralinguistic (and seven speech breath) varikbles, that is the

7 . mean of three pictures and the scores on the story (Appendices 7 a, b,

¢, &, and 8 a, b, ‘c, d). The high intercorrelations between the
variables were similar for l).oth verbal tasks with some exceptions. Im
the following description of the variable ll\.r.ene‘llr.iunuhivl no distinc-
tion will be made betveen the two sets of variables on the two. tasks |
un:sl it i‘.l otherwise indicated. ' 1

Inspection of the correlation matrix shows that seven groups of

-variables can be identified by their high intercorrelations and descriptive

utility., They are as follows: .

(1) Output of speech variables: Duration of Uttersnces (DU),
Total Verbal Output Words (TVOW), Total Verbal ou:puc.Sy‘uBug. (Tv0S).
. . The variables were highly intercorrelated (p < .001) with the exception
of DU and TVOS \}hich showed lower intercorrelation (p < .05) on the
picture description task. Significant cosrelations (p < .001) vere J

observed between the DU and the pausing variables Number of Pauses and ‘

Total Pause Time. It is obvious more pauses and pause time are
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associated with Longer duration of speech. Negative correlations were
observed between the DU and the speech rate variables (Speech Rate )
Words, Speech Rate”Syllables), but these were significant only on the
plcture description task”(p < .05 and p < .01, respectively). Positive
correlations wvere observed between the three speech output variables
and the Number of Inspirations; this correlation became significant on

the story task (p < .001).

(2) Pausing variables: Number of Pauses (NP), Total Pause Time
(TPT) , Average Length of Pauses (ALP), Relative Pause Time (RPT),
Speech Pause Ratio (SPR). Significant correlations (p < .01) were
dbaEvel betvei eadl o GT Ehese v}mama's and at least one other in
the group, The pausing varisbles fall into.two gro‘ups. The first,
which consistsof the NP, TPT and RPT,measures the overall pause time
which, ds one might expect, is associated with the total time speat on
2 verbal task. The second group, which consists of the AL? and SPR
and are measures of the length and frequency of pluses, are not directly
related to the duration of the spegch. High pégative correlations
(p< .01 o p < .001) vere observed betveen all pausing variables, vith

the exception of NP, and the speech rate variables (see below).
'

(3). Initial hesitation variables: Initial Hesitation (IH),
Inttial Relative Hesitation (IRH). | The correlation of thebe varisbles
between each other was high (p < .001) on the picture description task
and, lover (p < .01) on the story task. Positive correlation (p < .05),

Was observed between the IRH and the speech rate variables (see below)

on the picture task only’ This correlation perhaps indicates that a “

relatively longer period of initial reflection was followed by




decreased pausing during the description Bf the pictures.
N '

(4) Speech rate variables: Speech Rate Words (SRW), Speech
Rate Syllsbles (SKS). As expected, these varlables correlated highly
with each other (r = .98) in both verbal tasks. Negative correlations
(p<.-01 of p < .001) were cbserved betvean thase. tvo varfsbles and
all pausing varisbles. The speech rate obviously varies inversely
with the frequency and length of the pauses. High correlations were
observed bitwaen the speach Tate and the output of speech per breath
aitibTes (ue  Bolow . dacthe: vlsture o <01 and) fhssavors e i)

tasks. <o §

(5) Articulation Rate (AR). This was considered an independent
extralinguistic variable by Goldman-Eisler (1%9). In the present
picture description task, AR was' fairly independent since there was
only one si‘nilfiun[ correlation between 1:’:n& another variable
(Speech Rate Words, p'<‘.(y). In.the story task, positive correlations
were observed betveen the AR .and the Speech Pause Ratio (p < .01)° :
both the speech. rate variables (p < .001) and the output of speech per

breath variables (p < .01).

4. Speech Breath Me J Variabl

(a) neucugm'n
.
(1) speech, counting, - on on how these

variables are measured will be found in a previous section (II, B, 3(b)) .
Table 12 shows the speech breath (and extralinguistic) varisbles on
both the inftial and final counting. The Number of Inspirations -and

‘the Ontput.nf Speech per Breath in Syllables were increased on the

ALk
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final occasion of counting, but this was not statistically significant.

(41) Picture description task. The mean score on the three
pictures of all subjects aré given in Appendix 5(b). Table 15 shows
the descriptive statistics of all seven speech breath (and extra-
Linguistic) yardables. It should be noted that the Ventilation Index

varlables shoved fnecreased kurtosis and vere skewed to the left.

(441) Story telling task. The scores on the seven speech
breath (and extralinguistic) varisbles will be found in Appendix b(b).

Table 16 shows the descriptive statistics of -all seven speech breath

" variables .

Unlike the extralinguistic neasures which shoved some important
differences between the picture description and story telling tasks
(section II, A, 3(a)(iii)), the speech breath measures showed little

difference between the two verbal tasks.

(b) Intercorrelation of measures

Two correlation mtrices vere comuted, one for each set of

measyres ‘on the picture description and story tasks. The matrices,

which include the extralinguistic néasures, are given in Appendices

7 and 8. Two groups of variables may be distinguiShed. They are:

(1) speech breath, number and frequemcy vi¥dables: Nuber of
lns}zirgtians (NL), Frequency of Inspirations (FI), Speech Breath °
Rate (SBR). The three variables are in fact two, The SBR isa
function of the FI, being its dnverse. The correlation hetweeL the
NI and FI was negative and aignificant (p< .05) only on the picture

description task. Positive coxrrelation was observed between the NI~
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and the extralinguistic varisbles viich were assoctated vith looger
duration of speech (Duration of Utterances, Total Verbal Output Words,
Total Verbal N;put Syllables, Nimber of Pauses, Total Pause Time).
The correlation between most of these varisbles vas significant on

the picture description task (p < .05) and highlyignificant on the
story task (p < .001). _No'significant correlations were nbsefnd
betueen the FL (and SIR) and the extralinguistic vardables, but there
were signifitant correlations (p ¢ .05) betveen them and the output per

breath variables, mairly on the picture description task.

(2) NEPUE of speath per tresth viriabless Ouitpit of Speedh
per Breath in Words (OSPBW), Output of Speech per Breath Syllables
(0SPBS), Ventilation lndex‘ﬂﬂrds (VIW), Ventilation Index Syllables
(VIS). High intercorrelations were observed, as expected, because
they are dependent upon one another, betveen these varisbles both on
the picture and story tasks. There were, also a mmber of simfi\‘-?n(
negative, correlations becween thea and a msber of extralinguistic
varishies on both el tasks, ‘eigss the peusing variables Average
Length of Pawes, Relative B e apd Speech Pause Ratlo (p< .05
ez 7% 01Y. oLy, Toogs yiness el belutive pasonitins dn the
pictures and, in addition to that, Incrgased £requency of pauses in

the story, were assoclated with decreased verbal output per breath.

* Furthernore, there were significant correlations (p < .01) between

this group and the speech rate varisbles on the picture task; similar

,correlations ofi the story were higher (p < .001); in the story, there.

was positive significant correlation between the same variables and

.the Articulation Rate (p <'.01). Evidently, faster talk vas associated

vith increased verbal output per breath.
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5. Statistical Procedures
In the statistical analysqs of the data three procedures were
undi‘ Student's t—test, discrininant function analysis, and the
Pea¥son product-noment correlation analysis.
The t-test was used in the comparison of the extralinguistic ™
and speech breath activity measures between the conduct afd dnxiety
\ groups. The programme for the t-test computed the variance ratio
<« frst. If this vas highly significant (p < .001), then the t-test was
not carried out as the assumption of common or equal variances vas con-
sldarad-to burdoubtEul, daspite thaizobustasas’ of thls test; pacticaincly”
when the Ns of the groups are similar (Kerlinger, 1970).

The ﬂlsczimjnaﬁt‘ function analysis vas employed in order to
determine whether the extralinguistic and speech breath activity
_measures could significantly distinguish between the conduct and’ anxiety
groups on the picture descrdption and story telling tasks. In the dis— -
criminant analysis, a stepwise procedure was employed. In the:procedure,
an initfal varisble 'is selected which has .the greatest discriminatory .
power. The selection of a second varlable follows which; in combination
with the first, provide the best discriminating value between the groups.
The procedure continues until the addttion of any further variables

fails to increase significantly the discrimination between the groups.

In ‘the analyses, the variable selection was determined by minimizgtion
of W1K'S lambda and multivariaté F-ratios to enter greater than unit.
Since there vere only to groups to distinguish, omly one function vas
A ne— int;rpreted by considering the folloving _

whsets of values: (a) canonical discrinfnant funbtdons, (b) standardized

canonical disck functien coe! 5 of each of the

]

L s i g




}
|
g

discriminating variables, (c) group centroids of the discrininant
scores for the conduct and anxiety grows, and (4) percent of the
clinically grouped Ss correctly classified according to their group
membership on the discrininant analysis. :

The Pearson prod lati vere

employed to the on between the (extra-

Linguistic, speech breath activity) and independent variables (behav-
dour, personality characteristics). ;

Programnes provided in the Statistical Package for the Social

Sclences (Me et al., 1975) were used for all statistical amlyses.

B. Results ° s
N

The speech of child psychiatric patients with conduct disorder
will differ from children with amciety disorder on certain extra-

linguistic and speech breath activity measures.

1. SUB-HYPOTHESIS I: Extralinguistic dif ferences betieen the corduct
and anxtety groups. ) .

In children with conduct disorder a éMetion will be observed
of those measurés which are attributable to cognitive planning and
rflectdon. The differences between the grouws w11 vary uith the
amount of cognitive plamning required for the speech task. .They will
be greatest in the story telling task, followed by the picture descrip—
tion, and least in the automatic spéech task-comting,

Thé measures on each verbal task will be analyzed in the,
i

‘sequence the task as 'carried out in the experiment, that s, automatic

speech, plcture description and story telling task. .

RO




E 1
(2) Autonatic speech counting

Table 17 shows. the extralinguistic.(and speech breath) measure-
ments of the conduct and ,;nxie:y groups on the 1n1':'1§1 counting com-
pared on the t-test. The Total Tise-to cont was significantly longer
in-the conduct group (p < .05). This wes the cumlative effect of the

" incressed Muber of Rauses'(p < 01) and the slover pace of the

Articulation Rate (.10 > p 3 .05) in the conduct group: The overall

slquer counting of the conduct group was evident on the Speech Rate
Syllables (p< .r‘)s).v < \

The seasureients’ of the groups on the final /cmmling are showi
in Teble 18. The Total Tize to count becase cuusidetably shorter for
the conduct and slightly so for the anxiety g:m.p a8 cunpared to the
initial counting; the dz.ffeunce hgt:@em the groups was marginally
significant (10 > p> .05). The Arideulation Rate (AR) of the conduct
group increased in the £inal counting rednci{.g the differences between
the groups to non—significant levels. The Speech Rate in Syllables,
however, Temsined significantly lover. in the condiét group (p < .05).

To conclude, contrary to the hypothesis, the conduct growp -
shoed longer pausing and slovex Asticulation Rate in comting. The
differences between the grous vere hedghtened in the initial muntin;
In ‘the final munting the Speech Rate ‘and the Artieulation Rate of the

! conduct group vere increased but only the former continued to be
significantly slower than in the amiety group .

The ossibillty should be esamined at. this point vhether sther
important independent vardables such as Sex, Age and IQ confounded the
results. InAppendix 9 (a, b, c, d) the ::l,ges: values of the comparison
of réhiecabralipuibely (and simedh ireath) weasures batvsn: thaisexes

wi11'be'fSund, as vell as the product mohent correlations between the
7 B N

|
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same dependenf variables and Age and 1Q (Full, Verbal, Performande). - . -
d i On the counting task, thefe vere significant associations, t

fi7st between the Verbal IQ and a fev vatiables (Total Time,. Number of

hu.u, Total Plule Time, Spee=h Rate in Syuahle- _in the initial

e counqln and ucond, Betveen Sex and Nusber of ‘Pa s’ in the final . >

- counting. Fhe Verbal Q lnd Male Sex were associated with slower . .

-overall counting. It is obvious these two variables confounded the * ]

clinical group effect on the extralinguistic measur This study could

\ " 'not proceed beyond this point to‘detérmine what was the relative effect’ |

of éach of the three variables. = : ' : 51 i

e

,ﬁ_(b) ncwre d.lcxlguom task. - -— _

According to the hypothesis the conduct ‘group was expacted to

" show shorter pausing (cognitivé'planning) and initial hen:a:icm- o

(reflection) as compared to the anxiety group. ..

(1) Comparing the group measures on the t-test. Table 19 shows ¥ i
the means and standard deviatlons of the extralinguistic (and spesch ~ '

breath) variables of the conduct and anxiety groups compared Gn the

t-test. The Initial nel.ixve Hesitation  (IRH) was shorter for the

. : ~
L conduct group (p+< .05) and ‘highly significant F was observed on-the

rlier Section’

Initial Hesitation (IH). As it was repdrted in an
(111, 4, 3(a)(i1)) the mean IH of both grullpl on the first picture was i

: i longer (p < .05) tha the IR o sach of :hu two plctures which followed.

b Raconablaoh butveen, the, gronps on esch photise vessleed in high F-ratios
4 a1 & result of lirge variance of the TH valissin the-anxiety gioup.,
4 (Figure 2. : = . s, "
l.' . ' g :
- \
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N TABLE 19 . ,
) Pictire Description Task % 2 :
Extralinguistic and Speech Breath Variables of r.‘he " ! e o
Conduct and Anxiety Groups Compared on the t-test R
VéKiable Group “Yean “sp t value |
Duration of Conduct 3.71 5 8.87 6
Utterances Anxietg 35.84 15.84 T W 3
"Total Verbal Conduct 71.28, 22.77 : St C
Output Wprds Anxiety +59.01 16.35 " i
. §
Total Verbal Conduet v 8.8l 25,81 108 :
Ouc&ut Syllables  Anxiety 77.91 20.23 g 8
N . B {
Number -of Conduct 17.99 481 - * v
P 15.24 6.95 .
Conduct 14.35 3.55 a3
Tiné N Anxiéty 17.65 11,39 ¥
Average Length Conduct 0.83. © 019 e
of Pauses Anxiety 1.14 0.63 158
Relative Pause Condict 0.39 3+
* Time Anxiety 0.45 H
Silent Pause Conduct. 0926 )
tio Anxdety 0,26
Initial .Conduct . 3:90
Hesitation , Anxiety 10.70
Initial Relative Conduct 0.10 0.05 oy
Hesitation xiety 0.22 0.14 2
Levels of sfgnificance:  * u.os two-tail .
* -- .
“ ’ ok 0001 wx g " . B
» xu the F ratio was highly significaﬂt (p <.001) the.t value was
not computed. ;
“ 2 LY
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¥ TABLE 19 (Continued)
Varishle Group Mean” t value
Speech Rate donduct - 1.9 2
* Words - Anxiery 1.86 .
Speech Rate . Conduct T o .
Syllables Anxiety (o 16 450n5) .
Articulation " Conduct ¥ 5
Rate Anxiety Bt
Number of Conduct ™
Inspirations < Anxiety T %
. Frequency of Conduct. i
- Inspirations Anxiety '
‘Speech Breath - Conduct <93
. Rate ? Anxiety %
™ ~ i3
Output of Speech  Conduct 2
per Breath Words ° Anxiety e
Output of Spesch  Conduct 5
per Breath . Anxiety "
Syllables .
Ventilation Index Conduct 12.64 A9
Words Anxiety - 13,60 *
Ventilation Index Conduct 9.93 5

. Syllables

Anxiety
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Other differences between the growps should be noted (Tsble

“19) although they did not become significant. First, the verbal output
. of the conduct group vas longer'(Total Verbsl Output Words'and Syl-

lables). Second, the pausing variable Average Length of Pauses (ALP)

was shorter in.the.conduct group but large variange of the ALP'scores”
in the anxiety group led to high Foratios. Two more pausing variables

(Total Pause rma. Relative Pause Tine) and the speech rate varisbles

(Speect Rate Hnrds and Syllables) which are'dependent on the length

(ALY and frequenty of pauses (silent Pay Rn:i.o) shoved, also,

high F-ratios

a result of the' wide vaximcgs of the scores in the "

- anxiety group.

\To conclude, in unwm- the hypothesis, the conduct growp

hesitated significantly less before starcing to talk and spoke with

TS—pes AT , the conduct group spoke longer and

wide variationwas cbserved in the pausing measures.of the amxiety group.

(i) Discriminent function analyses. A serles of discrisinant

function analyses (Section III, A, 5) were carried out on the extra—

lnguistic (and speech breath) varisbles in order to deteraine whether
these variables could dfstinguish the conduct andisigtaty groups, oo -°.
each other, as the i:.ype\:hggxl indicated, and to select . the variables
vhich vere most specific in distinguishing the !mu;s.

ALl "13 extralinguistic ‘und the seven speech breath variables
were entered 1\'\ the first nnllysis which !hmd that the. two g(onya
were distinct from each. other, Nine varm:laa conmbuted to this.

In sequence’ of selection, they were: »mum Relative Hesitation (IRH),

" Average Length of Pauses (ALP), Output of Speech per Breath Syllables

&

(0SPBS), Articulation Rate (AR), Totsl Verbal Output Syllables (TVOS),




7 7 3 i
Total Verbal Output Words (TVOW), Total Pause Time (1PT), Initial -4

Hesitation (TH), Output of Speech per Bieath.fords (OSPBW). The valves
of the c‘anon'ical diserininant functien z:able 20) vere highly signifi-
cant and the difference between. the group centroids (Table 21) was wide.
The assigned grou, membership was correct .(94.4%) in 17 out of 18 Ss.
Because the Last four ‘of the disériminating viciables (IVOW, TPT; Ty
OSPBW) were dependent to vzn.;ying deg}ees upon the first £ive (TRH, ALP,

| . "
0SPBS, AR, TVOS) and in order to-avoid this additive effeot, a further

) y N
analysis was”carried out by entering these five last variables only."

"The second analysis distinguished the.groups equally 'a;gniﬂun:ly"

(Tables 20 and 21). A third analysis was carried out by entering

" selected pausing variables (Average Length of Pauses, Silent Pause

Ratio, Relative Pquse Time), the initial hesitation variables (Initial
Hesitation, Imitial Relative Hesitation) and the Articulation Rate
3 ¢

variable, Two variables, among the ;six entered, distinguished ehe ]

groups significantly of éach other; they were the “Initial Relative
Hesitation (IRM).and the Average Length of Pauses (ALP) (Tables 20 and
21). The standardized canonical cpefficients of ia, te VattabLas AT
IRH 1,178, ALP 1,036 Obvicusly; thi tvo variables had' nearly equil
discriminating’ pover. The last analysis showd that 16 out of the 18
$s had been given ther correct group assignment. Figure 3 shows the
group centroids on the histegran and ‘the position of each subjéct on
e contilhin of e dacriubuk scores. . $

" In summery, che dtscrinfanc funct:Lon analyses shoved that the
conduct aid anxiety grows could be significantly distinguished on the
extralinguistic variables. Two of them, one pausing (Average Length

of Pauses) and one initial hesitation (Initial Relative Hesitatiod)
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" Centroids of the Discrininant Scores .

~ Discriminant Analyses N
1 2 |3

‘ Groups
| ; Conduct -9.9850 -13082 . - -1.0063 RN
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could distinguish the groups. ThisWas in Tine with the hypothesis

tested, s : . i

(c) Story telling task ) 5 @
According to.the hypothesis, the difference Between the conduct
and anxiety groups was expected to be the greatest on measures attri—

butable to cognitive planning (pavsing varisbles) and reflection

(ini’tinl hesitation varlables) on this, task a8 compn—ed to the tho

previo\ls tasks of automtic seach imd plctire destription, : y

’(1),’ Comparing the grow messures on the t-test. Table 22 shows

the scores Of the conduet and aniciety §roups on the _extralinguistic
\ (and 'speech breath) measures compared with each other on the t-test.

Conktrary to the hypothesis, there were no stgnificant differences

between the groups.

(11) ‘Discriminae furction analyses.

The pmr_eduu folioed

in the analysis ol "he picture description measures vas Kepaated on

the measutes on the staty task, All vnriables were entered in the.first

discrininant analysdis but did not distinguish between the conduct and

anxiety groups. In thé analysis, three variables only weré selected

the grows (Articylation Rate, Number of melratians,
Speech Breath Rate). The values of.the canonical discriminant funcitod
(Table 23) were low and not significant, the group centroids were not “a
distant of each ;lther. (Table 2y, and the assigned group mesbexship
was correct only in 61.1% of the Ss. It should be noted that the
) centrold of the amxiety group achieved negative valwe, Ina second

analysis the following variables were entered: Average Lenth of

Pauses (ALP), Silent Pause Ratlo (SPR), Relative Pause Time (RPT),
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: TABLE 22
) Story Telling Task
\ - -Extralinguistic and Speech Breath Varisbles
= of the Conduct snd Anxety Crowps. cmared.? the T-test
Vazisble Group Mean SD,". t value"
DuratLon of utterances ; Conduct 66,13 3643 5
; Amxiety 55,33 20.61
Totals verbal - output, words . Conduct 148,33 7.711 7
: Anciety 12655 47.99  *
Total verbal output, syllables Conduct  178.67 w3 .,
s inxiety | 14533 58.71  °
Nusber of pauses ; Conduct  30.67  23.84 2
nxiety * 2455 8.02 -, °
“Total pawe time 5 Conduct . 2651 . 17.69 5
xiety 2459 14.66 © °
Awrage length of pauses Conduct 0.92 0.32 &
o3 anxigty 1.09 0.7 -
Relat ive pause time Conduct 9 0.10 6
Anxciety 0.43 0.14 he
Silent passe ratio Conduct 0.19 005 o i
—dnxdety 0.21 0.07 -
Initial hesitation e Conduct 8.4 5.5
lnxiety - 1133 6510 °
Initial relative hesitation . , Conduect 0.12 0.09 %
. U hnxdety 0.15 0:05 v *
Speech rate, words Conduct 2.3 0.59 o
- ) AnxcLety 2,33 0.78 -
Spesch rate, syllables' Conduét 2.84 0.67 o
: Anxiety 169 0.89 s
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5 * TABLE 22 (Continved) s
Variable Group MHean. SD . +'rtvalue - .
7 .
Articulation rate " Conduct . -4.65 0.66 i
e, 1 Anxiety 4,67 0.52 o

*“Number of inspirations ° ‘Conduct | 16.78 | 10.95.; T
o : Anxtety. 1171 5.7 170 (FAL2SRIN

- Freqiericy of inspirations: ‘Comduct %24 ¢ 1.2 | i
o R Anxiety ' 4.46 0.5 "
Speech breath rate . - © Comdwt _ 0.25+ - -0.07 @'
> Anxiety ' 0.24 ., 0.5l - « & .
Output of speech per breath, words  Condut™” ' 982 vui. s 3,81, b
Anxdety 9.90 . .25 ki 5
Output of speech per hreath, o wmE ol 3 5 1
*'syllables . | Conduct * 12.01 4.9 -
: d Anxiety 1153 3.67
Ventilation index, words g Condict = 1104 2.75 i
Anxtety - 1123 . 4.16 .
! . Ventilation index, syllables Conduct 9.14 2.46 27
; Anxiety - 9.51 3.1 s
- B 1 g
“ Levels of significdhce *0.05 two-fail | e

**%0.01  two-tail ,.. -~
*4%0.001 two-tail

. 4

XLf the F ratio was highly significant (p< :001) the t value was not computed.
| i B . )

v
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: 4 “TABLE 24

Centroids of thé Discriminant Scores.

Discriminant Analysis
Groups 1 2
Conduct = 109981 -0.96547 .
Anxety -1.0998L - . 0.80456
’l
5 :
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' % :
o - 3
Initial ‘Hesitation (IH), Initial Relative Hesitation (IRH), Articula-

. . 1
‘tion Rate (AR). They were the same set .of variables (pavsing, initial :
hesitation and articulation rate) vhich had been used in thefinal

H
analysis*on the picture description measures. Three of these vartibies i, 4
; i

vere selected in the analysis (AR, ALP, IN) distinguishing the groups. -

The values, however, and’ indices of the analysis were again low (Tables i
23 dnd 24). ‘The assigned group membership of 13 ouc of the 1§ s was f
correct but this level ‘of assignment did not bekone dignificant (p >..05). % 3
In summary, the discriminant analyses mé not distinguish the i
groups significantly of each other on the predicted extralinguistic :

variables on the story telliig measures.. ; :

(&) Summary and remarks

The conparison betueen the extralinguis:lc measures of the
conduct and anxtety group on the thres verbal'tasks of automatic
speech (counting), picture déscription and story telling: showed that
the groups differed significantly, first on the automatic speg‘ch,’ <
mainly the initial counting, in a directian not predicted in the
hypothesis; this possibly being the. effect of the- independent variables
of Sex and 1Q; andy second, on thé plcturé description task in the

7 e :

)

in the There were no significant

differences_between the groups on the story tellinmg task, contrary -to
the hy;Ethesis which predicted that the.widest differences between

the grolips should have occurred on this verbal task. | B

No significant associations were observed between Sex, Age and
extralinguistic variables except of the IRH on the story task which - |
showed niegative assoctation vith Age (p < .01) (Appeniix 9, e, d). . The

absence of other significant associations between Age and extra-

lingutstic variables'vas perhaps. due to the narrow age range, of




the Ss. - Pausing o spaech' rate vary from one age group to the other
(sabin et al., 1979). " In ‘early childhood the pauses’ are frequent and
” long and thé ‘specch Fate slow, but, vrlth the increasing cognitive snd bt

) Ingutstie competence of the ehild, paustng hecones shorter and the «

speech Tate faster to reach their lowest and faster levels, respec-

tively, in adolescence. .
b,/‘ The 1Q, the Verbal IQ in particular, showed a number of signifi-,

cant positive associations with the measures of-the. initial coynting

“only (Total Time, Number of Pauses, Total Pause Time, Speech Rate in .

Syllables). On the picture description task two significant associa-
tions were obgerved: . the Verbal ‘IQ stioved positive associatign with i
. -the Duration of Utterances (p <.05) and negative with the Articula-
tion Rate (p < 05). The Axr.ralinguis(ic variables which distinguished
the conduct and aggfety groups on the pictm‘e task (Average Length of
Pauses, Initial Relative Hesitation) did not show significant assnci‘u—
, * tions with the 1Q. On the story telling task, the verbal cutput varia-
ables (Duration of Utterances, Total Verbal Output Words and Syllableu)v

showed a number of positive associations with IQ, both Full and Verbal

PR

(p < .05). A highly significant -association wa/q]so cbserved between
* thie TRH and Verbal 1Q (p < .01). -Again) the Varlables which dis-
; tinguished the groups on the story task (Articulation Rate, Average -

Length of Pauses, Initial Hesitation) did not show significant associa-

tions with IQ. |
B * It may be concluded that there waéno evidence of a significant
H - effect of the independent variables of Sex; Age and IQ on the extra—

linguistic variables which distinguished between the conduct and anxiety

groups on the picture description and story telling tasks. Sex and




7 Z. SUB-HYPOTHESIS I:

Verbal IQ,” however, were significantly associated with,extralinguistic
megsures in the counting task and it is quite possible, therefore,
that these two variables confounded the extralinguistic differences

observed between the conduct and anxiety groups in this verbal task. .
N : o .

Correlation between extralingiistic measures

and behaviour and personality characteristics.
Those nﬂasures of behavlour and persnnallty tha[ dlsting\lish
betveen the conduct-and anxlet:y grows will be significnntly corrélited
vith thi extmlinguistic messures of speech viich are attributable to
copnitive planning and reflection. * The chrrelations will be highest
in the story mlung task followed by the picture description and *
:swlélles( in the automatic speech task-counting. ]
The annlys‘is of the measures on each’~vexbal task will ‘fo]_lm‘l

the sequence of the task in.the experirent, that is automatic speech,

" pictire description and story felling task.

(a) Automatic'speech counting

. According to the hypothesis, ‘either non-significant or minimal

negative correlations should be expected between the pausing measures

4d ‘the Behavioyr ahd personhlity measures of disturbance of conduct
(mmmn, Socialized Delinguency) and impulsivity. *

Table 25 shows the product-moment correlations between the
initial Counting and the behaviour: and personality measures. Signifi-
cant correlations were obgerved betueen' the ax:mu:nguum and the
measures of Conduct, Socialized Delinquency and Extraversion. The:
Total Tlme to count (TT) was positively associated with Conduct (p< 05)

and Soealized Delinquenc}' (p < .01). Conversely, the.TT was

9%
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sumnary, . the high scores on conduct measures- (Conduct, Socialized,

101

with I fon (p < .01). The Nusber of Pauses

(NP) and the Total Pause Time (TPT) showed positive association with
Socialized Delinquency (p < .OL and p < .05); the NP shoved negative
association with Extraversion (p < .05). The Articulation Rate and Y
the Speech Rate Syllables (SRS) showed megative association with cm;- =
‘.duct. Furthermore, the SRS showed negative association with Soctalized :
" Delinquency (p & .05) and positive with Extraversion (p < .05). R

- Delinguency) were associated with slow counting resulting from increased

. nunber of pauses and longer overall pause time.

In the final counting most of the signiﬂcl‘nt associations * )
observed in"the initial counting were mot lueumv (Table 26). Negative
associations were present between TT and Extraversion .(p < .05) and
both SRS and AR and fonduct (p < .05). It is obvious that the relative
slowness observed during the initial counting associated with high
scores on Conduct and Socialized Delinquency diminished on the final
counting :a-k.. N
. Inconclusion, the efgnificant correlations obstrved on the

counting task between the pausing and the behaviour and personality -

measures ¥as opposite to that predicted in the hypothesis:.

(b) Picture description task - o,
. The hypothesis predicted that hegative correlations should be
“observed between the extralinguistic variables of pausing and initial
hesitation and the behaviour and personality measures of conduct and
impulsivity. .
< Table 27 shows the product moment correlations between the
extralinguistic (and speech breath) and behaviour and personality

measures.

S
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The verbal ‘output varisbles showed a distinct-positiva
a‘ssociation with reflection measured by the Mean Latency of Response
" on the MFF Test (Duration of Utterances (DU) p < .01, Total Verbal
Outplt Words. (TV0W) and Syllables (1V05) p < .05)). Stmilar- assodis-
tions vers-observed betwesn tvo pausing, variables KNumber of Pauses -
(¥8), Total Pause’Time (TPP) and reflection (p <'.01 and p < .05),
evidently as a result of the assoclation of chesd:tuo pausing vari- ', "

" ables” um\ the verbal oul‘.put variable

The verh}‘) output variahlea .

shoved opposing trerids 1o thelt assveiation with the. two anxiety

measures, Anxieby and Neuroticism, but, only tRe negative correlation
een Duration of\ermcu (B0) and Neuroticism reached levels of

eningly contradictory association

sigdificance (p < .05).
betueen the two ankiety measurés and the verbal output variables may
be e‘xplained. The two variablés‘measure, apparently, different

aspects of anxiety. The variable 'Anxiety' measures behaviours that

are presumed to be expression of anxiety in children; this was associ-

L " . S i
‘ated with increased verbal output. Neiroticism measures the child’s

Yown description of anxiety; this was associated with shorter DU.
ST me pausing vartables showed one more significant association

in addi:iqn to the two, (NP and TPT #ith reflection) reported in the

previous psx‘sgrsph The Silent Pausé Ratio (SPR), which measures the
_tr_equenqy of pauses, showed negative association with nx:nveuﬁ;\
(p‘( .05). S : v

W Initial Hesitation (IH) showed positive association with both
‘Anxiety and Mean'Latency of Response (p < .05) and Initial Relative

* “Hesitation (IR) with Reuroticiem (p < .05). The variables Speech
Rate Words (SRW) and Sy]..lubles (SRS) ‘and Articulation Rate (‘AR) showed

-

P
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Positive ‘suo:ia:lzmzh Extraversion. L . f

-, associations were as'follows: (a)
. the verbal output variables shovéd positive assoctation with reflictions
(B) the DU shoved nagative asgostition wleh Heuvoedlsmy (oY 8 i shoved
'»‘negati‘vc association ugrh'sxtraveraiun (decr‘ense'd frequency of pauses);
(d) tnéreased Initial Hesitation (IH) vas associated with' Anxiety, and ¥
v*‘ﬂ"efl‘ecti'or\' and Initial Relative Hesitation with Neuroticism; (e) the
speech rate (SRW, SRS) and the AR variables showed positive -association

with extraversion. The significant association (d) was predicted in .

“the hyp & and the (a) was 1 with the s

(c) Story telling task
Some of the significant corelations ohseived on the picture
- description’ task became EVldant again on the 'stofy telling task. .- °
Table 28 shows, the product moment jcorrelations betveen the extra:
ii‘nguucia (and speech breath) and the behaviour' and personality
measures. ' : o : . B L
The verbal output variables as.well as the pausing variables
Number of Pauses (NP): and Total Pause Time (TPT).showéd significant
positive association with reflection’ (Mean Latency of Response). 5
Negative association wag observed betveen Duration of Utterances (DU) =
and the measure of impulsivity Errors (p\< ,05). Of the two measures
of anxiuty, Auxlety shoved: pobltive assootatiion it tha varbal sat=
put varisble DU (p ¢ .05). The variables TVOW and TVOS, also shoved
positive association with Extraversion (p < .05).

. Among’ the pausing varidbles nnly Total Pause Time (TPT) 3 c o

- L8

i

showed significant’ associations, first, positive with Anxiety (p < .01) el
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and reflection(p < .001), and second, negative with Errors (p < .05).
The three pausing variables (Average Length of Pauses (ALP), Relative
Pause Time (RPT), Silent Pause Ratio’ (SPR)) which are not_ affected
by the anount of verbal output d1d nok show sigyiEicant assoclattons
except of SPR which showed negative agsociation with Exrors. (p < .05).
The' fhttial hesitation variables (IH, TRH) shoved negative °
as;ncxagian with Conduct (p < .05); similar association, not signifi-
cant though, was observed betveen TH, TR ant Socialized Delinquency
which was calculated only on four Ss.. Increased TH was associated with
high scores of reflection (mean Laténcy of - (< .01);

similar association was also observed on the picture description task.

_ Flnally, the Articulation Rate (AR) showed negative association with

Socialized Delinquency (p < .05); similar, but not significant, associa-
tion was observed on the picture task. ‘ .
In sumnary, the significant associations were as follovs:

(a) the verbal butput variables showtd positive association with Teflec-
tlonyb) ‘the DU showed positive association with Anxiety; (c) the
“Syerbal nuzp\;t variables showed positive association with Extraversion;
(d) Total Pause Time (TPT) shme‘d positive association with Anxiety

and reflection (negative with Errors); (e) the initial hesitation
variables showed negative association with Conduct-and positive with
reflection. The significant associations (d) and (e) had been pre-

dicted in the hypothesis.

(d) Sumary .

In the correlation analyses, the measures of conduct (Conduct,

Socialized Delinquency) showed positive association with slower counting,,

which was not in line with the hypothesis and was possibly related to

i
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_the effect of the variable Sex and Verbal IQ (Section III, B, 1(a)).
H The measure of reflection (Méan Latency of Response) showed positive
! association with the Initial Hesitation (IB) in the picture description

(p < .05) and story telling (p < .01) tasks. Reflection also showed

A i positive assoclation with thé verbal output variables in both verbal :
" tasks. The measure 'Conduct' showed negative association with the i

initial hesitatipn measures OfH, IRH) in the story telling task. . :

' " Extraversion showed- positive association with the Speech Rate (SR - 3
i and $R5) dnd, Articulation Rate (AR) in the picture description and with : . |

.the ‘verbal output variables in the story telling task. ; i
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3. ' SUB-HYPOTHESIS III: Speech breath activity differences between the

conduct and anxiety groups.

The speech breath frequency, said to be an indicator of anxiety,
will have a higher frequency in children with anxiety disorder than in’,

those with conduct disorder. &

(a) Automatic speech counting o
to the o ¢ should be observed

between the groups in the frequency of the speech breath activity EY
this verbal ts;k,_' or if ‘there was any it should be in the direction of
the anxiety group showing increased Erequency of breathing. 3
' Table 17 .(p. 80) shows the speech breath (and extralinguistic)

measures on the initial counting of the conduct and anxiety disorder
groups compared on the t-test. There was 2o significant difference

" between the groups on the Speech Breath Rate (SER) variable, which is
the Lnveree of the Trequency of Taspisacions, The Output of Speech
per Breath in Syllables (BSPBS), however, was lower in the conduct
group (p <-.05). The differences between the gro\q’)s on the OSPBS
remained, significant in the final counting (Table 18). It is pnssii;le

the lower OSPBS in the conduct group was associated with the slower.

overall counting in that group. . .

-To conclude, there was no difference between the groups in.the
Frequency of ‘tireathing (SBR) but the conduct Eroup showsd decreégd
GutpukioF dpeschiper Breath videh tad hot bear predlc:e;i in the

hypothesis
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(b) Picture description task . . S s h

It was predicted In thg bypothesis that the anxie:y group will

shw increased breath activity, - " . . .
(1) Comparing the group measures on the t-test: . Table 19 (p. 83)

.. shows the scores.on the speech breath (and éxualingmsuc) heasures

. of the conduct and anxiety groups compared on the t-test. There were,

‘no slgniﬂ:ant differences betweenr the groups on elther ‘the h—equmy

‘of Inspirations (and SBR) or the output of .speech pet breath (OSPBH,

OSPBS;, VIW, VIS) measures.

(1) Disériminant funciton” arsiysds. Because thore was no
avidenice:of any aighificant difFerpnces-betwen the'grougs on the
t-test, no separate discriminant analysis was carried out on the speech.
Biskel VaelaB e These variables were, Howv; icluled B the 5y
initial analysis of the éxtralinguistic varisbles. In this, all- .
varlable malysis, 6ne of the speech breath variables. (0SPBS) (p.. )
wis selerted contributiog to’ the d15tinetdon of the geoups.

In summary, the predicted differences tetween the groups on )

the speech breath measures were not confirmed in the picture.descrip-

tion task.

(c) Story telling task
‘The differences’between the -conduct and ‘anxiety disorder -

groups were expected to be the highest on the verbal task.’: . g

(1) Compa the group measures ‘on the t-test. Table 22 (p. 92)
shows—the scores of the speech breath (and extralinguistic) measures

compared on the t-test. There were mo significant differences between
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the groups. Increased variance vas observed on the Number of Inspira:

a'result of increased verbal output

tions. (NI) in the conduct group,

by two Ss (13, 8) (Appendix 7 a, b).

(i1) Discriminant functinn analzsis. “No Eepntute diserimigant -

analysis. was carried out on the speech breath neasures. In the analysis
. : . . ’ s

which . includéd both the extralinguistic and  speech breath measures, two

i . g i

of the latter (Nimber of Inspirations, Speech freath Rate), together

ere’ selected dis-

. with the extralinguistic variable Articulation Rate.

tinguishing the groups (p. 91). The discriminant scores,’ however, vere

"/low and rwn-li.g'nificant (T.!ble 13)‘
In summary, no significant differences on the speech, brea:h

‘variables vere observed between the groups on 'the story telling task.

(@ Sumary and renarks 2
The suggested differences in' the speech breath activity
. _blam_ee'n the conduct axé&:{ anxlety groups vere mot confirmed

on the picture description and story ‘telling tasks. Two possible
reasons may be acimmeabla fob this: “Hlisr, theimethadiof nedsiring
the speech breath activity might Have beén inadequate. It should be
recalled (p. 44) that the breath activity was fieasured on the recorded
inspiration sounds. ~Shallow breaths or’breaths occurring during long
pausés may have remainéd unrecorded. Setond, it 13 quite posgmé
the two clinical sroups did not vary stgnificantly in breath activity
because the S5 in both groups were equally anxious. 0n-the measures:
of ‘sxiety (Aixfety, Nedrotician) the groips did not shov ‘significant
differénces (Table B, p..58). )
f Thé observed differences between the groups o thé automatic
speecti (counting) which were contrary to the hypothesis, were probably,




confnunded b the variables Sex andavetbal 1Q (Appendix 10, a, b).

T4 su HY'POTHESIS m: (Conalal»:ian betweeh speech breath measures

‘and behaviour and personality characteristics.

Measures of anxiety, which are higher in the anxiety group than’
in the! conduct disorder_group, will be positively correlated with

measures of increased ‘frequency ‘of speech bteatfacuvny. O

(a) Autonatic speech cuuncmg

", According to the hypothests, there-should be- no sigaiticant cort
relatiois betveen the speech breath measures and:the measures of anxisty
and/or oche} measures of behaviour and personality characteristics; on
this speech task. ; f

"Tables 25 and 26 (pp. 99 and 100). show the product-moment

correlations between the speech breath iand extralinguistic) measures
and the behaviour and personality neasures on the'inicisl and final i
coun:_lng‘ ‘There vere no signifieant correlations on. the initial counting:
In the final counting the Number of Tnspirations (NI) shoved significant
positive assoclations with Erfors’(p < .01); also, n;:g variablé Output
of Speech per Breath Syllables (OSPBS) showed negative association with
Errors (p <'.01). The.two Libs e vere. contrary. to the hypothesis.
Errots, which was & measure of impulsivity on which the conduct group
;Cu‘reﬂ. signiffeantly high (Table 8, p. 58), should have showm adatave
aseocixtlm}‘uizh NI and posttive-with OSFS. K possible explanation

of these findings is that the variable Sex (Appendix 10, b) ‘confounded

-the results.




" breath and adix ety measures were confirmed.

(b) Picture description task
It was predicted that the spéec!; breath measures »{111' show posi-*
ci_vé correlations with measures of anxiety./
Table 27 (p.1?z) shows the product-moment correlations between
the speech breath messures and the behaviour and personality character-
istics. Three significant :nzreu:inu's were observed. The Speech B!‘bath

Rate (S5R) shobed positive sssm:lzti,on with Neuroticism (ir <

05
4

" tentilation Index variables of Syliables (VIS) and Words (VIW) shwled

positive assogiation with Anxiety and Immaturity respectively (p'< .05).
Ventilation Index measures the proportion of air returned per syllable
or word spoken (Goldman-Eisler, 1969).

In sumary, the predicted positive correlations between speech

(c) story telling task )
Table 28. (p.106) shows the praduct-mnment cor:elations between .
the speech breath (and extralinguistic) measures and the behaviour and
personality cheracteristics. The Number of Inspirations (NI) shoved

significant positive association with Anxiety, Extraversion and Mean

. latency of Response. It is likely these associations occurred as a

result of the highly significant.associatlon between the NI and the
Duration of Utterances (Appendix 9, b) which was associated with

Anxiety, Extraversion and reflection (Mean Latency of Response). There

were no significant correlations between the speech breath frequency variables

and the indepepdent variables exéept of the Ventilation Index measures,

VIV and VIS, vhich showed a marginally significant association with

Anxiety (p < .052).

|

<
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- : In summary, there were no significant associations — — speech
breath frequency measures and the behaviour and personality character- \
L istics, except of the Ventilation Index variables which showed a nearly
Sig'nifid!nt assodiation with Anxiety. A similar but slgnificalu:
" :& lassociation was observed between the Ventilatiop Ifidex meas;;es an‘d

; ) Anxiety on the picture description task.

Sumary and’Remarks

: i © '\ The predicted significant correlations betuieen the specclt breath

activity ind the anxiety measures were conﬁlmd on the picture desnrip—

tion tasgk. E T

5 - Eighteen nhudm, who met the selection criteria, punumed

in the experiment. Their me?n age was 10.9 years (age rar_|ge 8 years 10

months o' 12. years 8 months)! There were 11 males and seven females.

Al Ss were physically healthy, except one who had peptic ulcer; none

showed neurological abnormalities; 16 were fully right handed. Sixteen.

L came from the three lower socioeconomic classes (Blishen, 1968). .1t

should be foted that the socioeconomic background of most. children

" referred to the Child Psychiatric. Service where the Ss were seen, s
generally low.

i Nine Ss were classified.in each of the conduct and anxiety
groups. There were eight males and one female in the conduct-group and

three males and six females in the anxiety growp. Tvo males Ss of the

conduct group shoved, also, obvious emotional disturbance and could

he classiﬁed as mixed cases of conduct and anxiety disorder. On the

Behavrluur“l’roblem Checklist there were significant differences between




the groups on the measures of Conduct (.p'< .001) aid Socialized ¥
. Délinquency (p < .05). No significant differences vere observed

between the grouws on the Junior EPT. On the Matching Fantliar Figires

Test, Significant differences vere Sherviidion: Thi measyre Errors

(9< .05); the conduct group made more Errors, The nean IQ (WISC-R),

of the Ssvas 96,8, SD 9.6 (Verbal X.94.7, €D 1l; Perfoémn;e X 9.2,

9.7). o g

All'Ss responded promptly to thé Tequest to count and describe

the content of the three pictures.  Tvelve §a.were-able to tell a story

X p(um-ptly wpon the formal request; the remaining six told a story after
Y
some encovragement; mo inicial hesitation measures vere Tecorded on the
; story of these six Ss. “ -

Three sets uf measurements Tesulted flom the three vez‘bsl tzsb

They were those of counting, nitial and £inal, the description of the

- three pictures and the story. Since there were mo significant differ~.-

+ ' éncés among the on the three -pi their mean was used
inall further analyses. The measurements were 20 (13 extralinguistic),

. 7 speech breath) for each of the picture and story tasks, and 10 (6

- extralinguistic, 4 speech breath) for each. comting.

Analyses of the measurements on the. pictures and the story showed

.that the data were ‘hormally distributed, * Some of the however;
. i Wil Tiorseet ELosE Snd T es 0F Left; the Average Length of
Pauses (ALP) showed these characteristics on both the pictures and .
story measurements, Correlation matrices among each set of data
alloved the tdentification of the interrelatins of the varigbles and
L EEORIES, 0 the ki et the (nrEEcie LAt e virtati
| *wwere grouped as follows: Extrdlinguistic variables: (a) output of ,

speech’ (Duration of Uttergaces, Total Verbal Output Words and Syllables),

; >
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(b) pausing (Number of Pauses, Total Pause Time,‘Average Length of Pauses,
Relative Pause Time, Silent Pausg Ratio), (c) inlL?:al hesitation (Imtiﬂ}"
Hesitltion.:lnlt‘ini Relative Hesitation), (d) speech rate (S}')eech Rate
Words and Syllables), and (¢) Articulation Rate, The speech breath

activity variables were grouped in (a) spesch breath, number and fre-

quency (Number of Inspirations, Frequency of Inspirations, Speech Breath
Rate), and () outpui of speech per breath (Qutput G ‘Speech per Breath
" Words and Syllables; Ventilation Idex Words and Syllables). '

. In the statistical procedures, the t—test was used for'the con-
parisan between the extralinguistic and speech breath S —
conduct and anlety groups.  Discrintiant functim analysis was also used
to determine whether the two clinical’ groups could be distinguished on

tralinguistic variables. The Pearson product-moment c

P, g e e

" afalysts vas employed to debermine the assoclations of the exmnnguimc
and speech breath variables with the behaviour and persemlity character-
‘ istics. . All statistical procedures were carried out on SPSS programs.
) The suggested differences of the extralinguistic measures between
the conduct and anxiety group were.confirmed on the, picture description
task, The'Ss of the conduct group hesitated less starting to talk.’
On. the t=test the groups differed significantly on the Initial Relative
Resint;on (1RM) (p ¢ ..05) .und ¥he discriminant function analysis

_distinguished the groups significantly on two variables, the Average

¥ Length of Pauses CALP) and Initial Relative Hesitation (IRH). The

1£ferences betveen the grouwps on thé story task were non-signiticant,

The, on. r.hz speech (counting) were ina direction

fiot compatible with the ‘hypothesis, The conduct group shoved longer

pausing and- slover Articulation Rate. ‘It vas d that differences
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associated with Sex and Verbal Tq confounded the results. In the £inal
counting nevertheTess, the conduct group paused less and shoved i
Articulation. Rate .

The correlations between the extrallnguiatic measures and the

and x stics vere largely in line's vith the

hypothesis and confirmed the results of the comparison between the groups.

Measures of disturbande’ of conduct (Conduét, Socialized Delinquency)
showed positive associations with pausing on the counting task (see
previous poiagpeniiy . i he Fhetine Besertpton md weorn-élithy Biske
a number of signific{nt correlations were obss‘rved between the béhaviour
amd persenslicy andthe a;ccraunguxscic»mea'su:‘es. The significant
associations may be distinguished in two groups; first, those, involving
neasures of conduct and anxiety. (punduc‘t, Anxiety, Neuroticism), and

econd, the associations involving more stable.personality character-.

“tstics such as reflection and extraversion. - of the measures of conduet
and anxtety, Anlety showed positive association with Initial Hesitation

.(IH) (p < .05) and NAurnticis:n.negativé sssei:ia;:inn with Duration of
Utterances (DU) (p <..05) b“'i on the picé_ure description task. Gonduct
showed negative association uith\h\%tial Hesitation (p < .05) and
Anxiety positive assoclation with Totl Pause Time (TPT) (p < J01) both
o the story task. Reflection (ean Latency of Response) showed posi-
tive significant assaciaciﬂn with Initial Hesttation and the verbal
output virtables, on both the pletire and story ‘telling tasks. Extra-

version showed negative association with Silent Pause Ratio (SPR)

(p <7.05) - which measures . the frequency of pauses, positive with the
Speech and Articulation Rate (SRW, SRS, AR) on the picture task, and:
* positive with the verbal output variables (TVOW, TV0S) (p< .05) on,

the story task: : i .

Vitadais

ittt
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Speech breath activity differences between the conduct and
anxiety disorder groups predicted in the hypothesis vere not confirmed'.

' The anxiety group did not ‘show incressed breathing activity either on

the picture or the story telling task. Contrary, however, to the

hypothesis, the conduct group showed decreased Output of Speech yerv

Breath Syllables (p < .05) on'both the initial and fidal counting H
(fables 17 and 18) which vas pnssﬂ:ly assoctated. with'the slover over- i
all counting in that growp.

The predicted positive correlations betveen the speech Breath
.activity and the anxiety measires were confimed. on the .picture descrip-

tion task. Positive association was observed between Speech Breath Rate

($BR) and Neuroticism (p < .05) and betveen VentiZation Index Syllsbles
(VIS) and Anxiety (p < .05). ‘on the story telling task the correlation
betiieen _the same variables were non-significant with the exceptionof - i
the Ventilation Index measures (VIW, VIS), which shoved a merginally
significant association with Amxety.(p < .052).

To concludé, fn the comparison between the groups, the coiguct
HsoEdat gEoupraoREd (4} Lo BT, ttany o Ehe bypotheslss
possibly as a result of Sex and Verbal 1Q differenced, (b) significntly
shorter initial relative hesitation on the picture description task,
which was in' Line with the hypothesis, (c) mo differences with the
anxiety disorder group on the story telling task, which was contrary to
the hypothesis. In the correlation alyses the measites of (&) cinduct
shoved positive assocdiation with slover counting, (b) the measures of
anxety and reflection showed positive assoctation with incressed initial
hesitation and overall pausing on both the picture description and story
telling ‘tasks, which was in 1ine with the hypobhesis; lll:hough the
association did now show increasqd significance on the story task as ie

had been predicted.. .




Yo differences were observed betyeen the conduct and anxiety
disorder groups on the speech breath activity variables on both the
picture description and story telling tisks. Significant correlations
betueen the speech breath measures and measires of anxiety v;re observed

on the picture -task.




IV. FOLLOW-UP STUDY

A. Hypothesis

Improvement in subjeéts with conduct imoriE willbe ased= ~ |
ated with a change in those extralinguisti¢ measures that are associ—
ated with reflection and cognitive planning. The change will be in the
direction indicating incressed reflection aud cognitive planing, Sib
Jects with anxiety disorder whose condition !.mptoy‘zu G e

sponding decrease in the frequency .of the speech breathing activity.

- B. Method - L
1. Subjects

(a) Clinical assessment * -
Ten out of the 18 Ss who participated in the main investigation
-(#4, 5, 6, 7, 8, 10, 11,12, 13, 14) were involved in the follow-up
' study. Of the remaining eight, four failed o attend for the foilow—up
assessment and experiment and four were not considered for inclusion
in. the sample because their participation in the main experiment vas
recent and thedr treatment was still going on at the time of comletion
. of the study, The mean length of time between the main xnvés.tigution
‘and follow-up experiment was 4.9 months (SD 1.2, range 3to 8 nonths),
Five subjects belonged ‘to the original conduct disordex ‘and £ive to

the anxiety disorder’ group.

The treatment offered to the $s, from the first appointment

at the Child Psychiattic Service till the follow—up.assessient and.
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- behavioural description made by the parents and filling the Macfarlane

“scale by the investigator, and second, observation of the Ss-fluring =

improvement was considerable and in others it was limited. In the

! group the two Ss (#10, 12) ‘who were hospitalized for a short period

- no’ other symptoms or signs of. psychological disturbance on follow-up.

“(J14) d1d not show.any. The mother.of this. last subject, declined

which with the of any active ‘treatment,

consisted of out-patient sessions of psychotherapy with the child and

counselling with the parent(s). Two Ss (#10, 12) were él'so treated as
in-patients at the Psychiatric Unit (17 and 23 days, respectively). 5
The mean number of. treatment sessicns per subject was 6.2 (SD 1.8,

range 3 to 9). 'No one was on medication at the l:i:me of the te;@mut.

The clinical reassessment of the Ss involved first, an overall

the sessions with thed.

Clinteally, nearly all S5 showed faprovement. In some, the

conduct disorder group, one subject (F4)Tshowed impressive change of

behaviour with only five sessions of psychotherapy and counselling.
His relationship with his parents improved a grea‘t deal; he became
cooperative both at home and school, stopped stealing and fighting
with other boys and started to make Friends. The other Ss in the'con-

duet disorder group showed less impressive change. In the anxiety

of time showed pronounced improvement. The girl (#10) with the con-

version contracture of the left leg recovered completely and showed
F y

The boy (#12) with the extreme anxiety, fears and peptic’ulcer, was

much less anxious, was free of excessive fears and had no symptoms of

ulcer. Two other Ss (#11, 13). showed mediocre improvement and one

further treatmer (total number of sessions, three) because she |




” improvement.

remained unconvinced that the -'back pain' of the child was of an

emotional nature. -
The §s who d4d not participate in the fnllow—up study did ot
differ appreciably from those who participated, in terms of age and IQ
(able 29).. They vers thvee males and one Temale-tn the condiet dis-
order group and three females and one -male £n the ;nxiezy disorder
grouwp. By the time this study was terminated most of them had shown
In the conduct g;raup, subject #1 was not presenting

" serious stealing problems at schobl as a report indicated; subject #2

was not any better; subject #3 did not present any more night terrors
and sleepwalking episodes, but ther social behaviour changed little.
In the anxiety group, subject #17, the boy with school refusal, was

back at school; subject #15 was being treated on another service and

4 subjects #16 and 18 were still under treatment.

(b) Assessment on the Behaviour Problem Checklist (BPC)

and the Junior Eysenck Personality Inventory JEPL). 3

Comparison with the main investigation scores
A1l Ss were rated on the BPC by the same parent who had rated

the subject on the main investigation assessment. All Ss answered the

JEPI. The scores of each subject on both the BEC and JEPI are Shown

in Table 30 alongside the scores on the same measures in the main

investigation assessment, The t-test between the scores of the main

and follow-up assessment for each of the two clinieal groups (Table 31)
" showed no significant differences in the conduct disorder group. In
the Auxiety disorder group the score of Auxiety was lover in the
follow-up assessment but the difference did not become significant;

a similar lowering in the Neuroticism score bgcxn;e marginally signifi-
cant (.10 > p > .05). It is obvious from the comparison between the

v




* Table 29 -

L1264

Sex, ‘Age, and Full IQ of the Participating and Non-Participating
" Subjects in the Follow-Up Study

Participaring 5s

Non-Participating Ss

5

' Subject Age in  Full 'Sul;ject Age in Fall i
# Months  IQ # Sex  Months 1Q j
4 M 141 96 1 M 106 118 ;
5 M 124 8 2 M 141 102 1
i 6 M 1ig 108 3 ¥ 127 95 i
.‘;: 7 M 129 91- 4 M 141 98 :
8 M- 130 105 i
X 128.6  97.2 X 1287 103.2 :
7.3 8.3 SO 14.3 8.9
i
10 Foo137 88 15 F 136 105 } 8
1 P13 102 16 ¥ 152 - A %
12 M 143 9% 17 M 126 82 , 3
313 ¥ o125 100 18 ¥ 137 9 - 3
E w " oF o o1s 9% =
% 1320 9.0 95.3
s> 9.0 49 9.7 ot
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TABLE 31
Comparison between the Scores-on the Main and Follow-up Agsessment

within the Gtm;ps, of the Behaviour and Personality Variables
(t test; 10 Ss)

L -
Variable Assessment x SD . t value
Conduct Ma - 19.60 5,27 .40
: Fo* 18.60 6.19 %
. o Anxiety : Ma, ” /10.40 6.80 .25
o . Yo , 10,00 8.22 g
# Immaturity ' Ma 4.60 2.88 51
il Fo © o v3.80 2.28 :
% Soc. deling. M2 1.00 1,73 5
o o 0.80 1.09 ‘
Extraversion Ha 16.40 4.16 57
Fo 17.40 © 2,51 i
Neuroticism .  Ma 15.40 2,70 _—
R TR 17.40 472 .
Lie . Ma . 3.00 2.45 49
Fo 2.60 _1.14 k
Conduct ¥a 8.20 4,49
Fo 5.80 2.39
Anxiety Ma 14.40 8.26 £65
Fo 11.20 5.54 o
Tmmaturity Ma 4.00 2.83 a6
- Fo . 4.00 1.73 -8
“ Soc. deling, Ma 0.20 0.45 1.63
° Fo 0.60 0.55 =
e i s A
% Extraversion -  Ma 13.40 5.32 =
o Fo. 13.80 6.30 .
¢ Neuroticism Ma 16.60 391 o 0 2.38 .
© ' Fo 10.80 2.70 (p <.076
& two-tail
Lie ¥a 3.60 277 %
3.40 1.67 =

Fo '

|
!
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scores of the two assessients thaf Ehg modest clinical improvement of
the Ss in the conduct disorder group did mot become apparent on the

BPC and the JEPI measures except for subject #4 (Table 30), who was

the subject who had shown clinical The
clinical ‘improvement, hcwe\;er, of the anxiety disorder g:oup'was"
‘paralleled by the scores on the Anxiety measuy; of the BPC and- "
Neuroticism of the JEPT. N

The_comparison between the scores of the five conduct and five

» o
‘anxiety disorder Ss on thé main and follow-up assessments (Table 32),

showed that the groups differed significantly (p < .01) on the Conduct
measure in both assessments and on Neurofi¢ism (p < .05) in the follow-
. up assessment. The Neutoticism scores dropped in-the- anxiety disordet .

group but remained high in the conduct disorder group.

.
2. Experimental Procedure

The was-a Y of the fous, N~
nain investigation procedure. ‘Tt took place in the same room and under
‘xactly the same conditions’ which prevailed in the main investigation

experiment. The subject sat in the same chair and faced the investi-

gator from the same angle. The subject was askedif he or she wouldn't
mind if "we did once more the experiment" we had dome a few months
earlier. All children cooperated in the experiment. The requests to
the subject were, in sequence, to count from 1 to 30, describe the
coptent of the same three pictures (Coughran & Liles,"1976) (p. 37)
presented in random order, tell a pen;onai story (Gottschalk, 1975) <
(p. '41), and ‘to count again from 1 to 30.
No subject was hesitant on the picrum descnpuen task but

* on the story task only four Ss, out of 10, responded promptly to the




° . 10w

TT03-0m3 G0* x  9OUEOTITUSES Jo STOAST

mecs QR GE W U RN - mE oy el
vz T 4ET 0 g T TEE oy ke LI <N
g - 0RET B W - BB e —
e L B vy B N X e
B D oz o Ao ramsem
@ EEmI e UEDT e
I A A 2 4 s
mi,!. a as x Snpea 3 as x dnoxn [Ee——
Juaussassy dn-moTrog Jusussassy utER

(s309fqng QT 3593 3) Juoussessy dn-mo[[O4 PUE UTEN 9Ul UT SITqETIEA

£37TeuosIag pue. INOTAEYE 9Ul UO Sdnop AIDTAUY PUS IDNPUO) IYI ULDIMID] UOSTARAWOD

z€ TTEVL 3




129

request for a personal story; fivé more Ss responded with a story.after
some éncouragement, and one (#10) vas unable to tell a story; this
Female: sifblect Had; 'alsb; the:greatest: gifficulty/in telling a story
in the main investigation experiment. The Ss in' the comiunr.‘ éisotde,r
houp Had: 1dba d1EFIRLEY dn telifog o story biice, threé cut ofithe
£ve responded:promptly; those of the anxiety dissrder group had most'
d1fficulty; only. one responded promptly o chie teql:\est‘.‘ ﬁ;nrtmmor;,‘

the length of the story told by most Ss was shorter than in the main

" investigation experiment. The scores of each subject on the extra-

Linguistic and speech breath measures on both' the picture description

- and story telling tasks are given in Appendix 11.

With the exception of a few (5, 13,.14) .the Sg appeared to

feel ortable during the subject #4 was shy, relaxed

and spuke in a leisurely fasiuon, this contras:ed shatply with his

in the main in on erin diifing T

-".tense, spoke fast and in a staccato voice, This was; the maie subject

“who had shown the greatest clinical improvement among—all Ss in the

_ conduct, disorder group. Subject #5 vas as tehse'and fidgety as he

had been in the main:investigation experiment. Amon.the Ss of the -
anxiety disorder group the performance of Ss #10, *11, 12'yas wre- =
markablé, but'the volume of the voice of subject #13 dropped, as it .
had done in the main investigation experiment, and subject m vas

also tense ‘and Fidgety.

f




C. Results

1. Introduction
The results of the follow-up study should be considered only

as tentative because they are baséd on only 10 of thé original Ss. AL

comparisons between the. follow-up.and main investigation meastres,

which will be reported, were carried out between the measures of the’

§
same 10 Ss on each experiment.

2. Description of Extralinguistic and Speech
Breath Measures

The mean of the three pittures was used on all extralinguistic

and speech breath measures, including the Initial Hesitation (IH),
because there were no significant differences between the measures on
each picture except of the Ill»in the anxiety disorder g;aug (Figure 4) The
* amount of speech elicited am both the picture description and'story
- . tasks, nessured 1n syllables, was very suglar to that of ‘the mata
investigation experiment and alloved reliable extralinguistic measure-
ments. The mean mumber of syllables was 78 on the“i)vir:tur;s‘and 132 on
the story. ’

Table 33 shows the mean, standard deviation, variance,

kurtosis and skew of all 20 variables fextralinguistic and —

breath activity) on the pictures task. The measyres were normally
B o N
At follow-up, however, fewer measires showed increased kurtosis and

skew tothe left (Average Length of Pauses, Ventilation Index Words).

Table 34 shous the descriptive statistics of the measures on the story

task. The measures were again’ nommally distributed and - —

Y . kurtosis and skew to the left were observed on the Number of Pauses
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and all four output speech per breath variables (Output of Spesch-per
Breath Words and Syllables, Ventilation Tndex Hords and Syllables).
8 .Pollw-ug and Main Tnvestigation Measures
Compared on all Three Verbal Tasks
Cbmparisohs between the measures in the follow-up m\;:l the main
mvesugauon experiments vere carried out 1n order to deternine .
; whether the group measures varied from the one experiment to the other.
(a) Conduct disorder group (5 Bubjects) i | i
o e BubsRATLE speech task;, the Toka1 Time €0 count, 'on Both .
the initial (X 14.2, SD 4.3) and final (% 13.3, §D 3'45) counting, was »
ahOEESE iiEhs corresponding tasks of the main investigation experiment
) (initial ¥ 18.1, SD 1.6; £inal X 16.2, D 3.1).
On_the picture description task (Table 35) there were no ;
A stimificant differenes betveen the main invéstigation and Followup
measurss.. An obviois trend, however, was.cbserved towards speedier ER

. Speech. | The Duration of Utterances (DU) and the irdtial hesitation
.+ measures (Initial Hesitation IH, Initial Relative Hesitation IRH) were

shorter, the Speech Rate Syllables (SRS) and the Articulation Rate (AR)

were increased, the latter having become marginally significant (p< .10).. B
The length (Average Length of Pauses ALP) and frequency of pauses

(Silent Pause Ratio SPR)'showed no appreciable change between the two

- .experiments. Likewise, there were no differences on the speech breath
measures.
i On the story telling task (Table 36) there were no significant

differences between the measures of the two experiments. The medsures

of verbal output vere lover on folléw-up (Duration of Utterances DU,

Total Verbal Output Words TYOW, and Syllablés TVOS). The length and




TABLE 35 _

Conduct Disorder Group
(Subjectl %,5, 6,7, 8

Extralingutstic and Specch Breath Mea
Yain Investigation and Follow-up Assessment
t

Pleture Deseription Task )

; g A Main Investigation . Follow-up
oot it s  Mean sD Mean SD
Ty 3.8  9.98 3286 465
! VoW 80.38  25.40 72,08 7.88
' TV0s” 99.06  25.28 92,00  8.01
N 19.06  5.55 ° 16.64 3.27
T 14.66 " 4.30 13.50 . 2.04
AP 0.80 0.2 0.81 0.1
2 RPT 0.38  0.08 041 0.04
SPR 0.25°.  0.04 0.23 0.05
= m 420  1.87 2.5 1.09
IRE 0:11 0.05 0.07 0.02
- SEW 2.06 - 0.17 222 0.3
. SRS ©2.55  0.16¢ 2.83 040 1.61
AR 433 0.0 482 0.7 2.09
nr 8.52  2.86 7.8 2.55 .42
FL 460 1.09 y 1.09 .33
; SBR 0.23 0.05 0.05 .20°
! oseBW 1004 2.23 2.82 .08
0OSPBS 12.66 - 2.86 3.24 .19
{ v 10.28  2.16 . 2.6 .0
i . vis 8.14  1.76 1.77 .08
. & \ .

5
H
H

Levels of significance

* 0.05 two-tail .
*k Q.01 M M -
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¥ TABLE 36

. Conduct Disorder Group
i . ' (Subjects 14, 5, 6, 7, 8)

and Follow-u

Extralinguistic and Speech Breath Measures on the
Matn d »

Story Telling Task
8 - e o : ‘
R - - Main Investigation "Follow-up 1
§ 8 Yarlably T Mean D s 't value
E o L 60068 T 47.44 -10.77 1 e
f o omow 153.20 9271 .01 100
i Vo 180,20 106.18 40.50 1.05
i N 32,40 32.65 213 . 1.0
H IPT o 23.10  22.77 4.95 1.08
t : I 07 oal 0.43. .25
I sy RET 0435, 0 0.06 .00 .23 s
5 SPR 018 - 0.06 0.04- .69
O (28s) - 11.80  L.41 16,26 7
wm ", ©oo.0a3 0,08 0.20 .80
SR ‘23 o 0.45 9
SES 326 0.53 0.46 . 119
AR 5.00  0.61 0.61 0
i ; NI N 17.00 14.19 503 1.01‘
4 S B 3.9 1.44 L7 .07
3 Seosmo. 5 027 008 0.10 Rt
{ i OSPBW . 10.92 5.00 3.56 Tl o
* " oseBs 13.12 6.57 5.41 .09 g .
R : W 10.3 3.5 9.68  2.33 .\ A0
s 8.84  3.27 8.08  2.23 .46
Levels of significance * 0.05 two-tail
VL w0l MW
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: frequency of pauses (ALP, SPR) showed no changd between the tvo experi-

ments. No Kcl.!.ll-hlt of the initial measures could
"be sade. There vere no differences on the speech breath medures.
L%t qouckile, althoegh there were no significant differences s %
o betueen’ the measures on the main investigation and follow-up experi-

. ments, a trend was observed in all three verbal tagks for faster speech

and lover verbal output. On the picture description task measures of

-geflection (IH, IRH) were shortened but measures of cognitive planning

(ALP, SPR) remained unchanged, and'both the SRS and AR became faster.

. " The'overall variation of the measures, ‘although non-significant, was in

direction opposite to the ]‘zrec;icted in the hypothesis. ) k

" Hacatse the clintcal Tuprovement.in the conduct disorder group §

was not great and perhaps, this was the reason the results were not in > | b
- favour of the hypothesis, the measures of.subject #4, vho showed the
greatest clinical improvemeit, might provide some evidence about the
direction the extralinguistic messures may vary ia association vith

definite clinical inprovement. Table 37 shows the messured of subject

#4 on’ both experiments. It is obvious the measures of this subject i3

folloved - the overall pattern. of lower verbal output and faster speech
and articulation rate. There was no change in the initial hesteation
measures which remained shrt. The length of the pauses (ALP),
however, became longer on both the picture description and story telling
tasks on follow-up and their frequency dropped. Furthermbre, the out-
put of syllables per breath increased mainly in the story I’.:ll)lng task.
It may be concluded that the clintcal improvement in this subject was

associated with longer, as predicted in the hypothesis, but less

f ;

ﬁ frequent pauses. . w P . 2
/ %

; .
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"TABLE 37

Extralinguistic and Spesch Breath Measures on
the Picture Description and Story Telling Tasks

p . of Subject #4
. et Pictures Story
Main fnyest. Followup Main invest. Follow-up
b ) - ) ks 303 “w 36
TVOW g 803 ° 75 128 86
" 1vos B 103 - e s ms
N : 22.3 14 23 1
PT . 20:3 13.6 17.7 RRY
ALP 0.97 0.77 1.54
RPT 0.45 0.37 0.47
SPR 0.19 "o.18 0.13
™ " 30 3.0 -
IRH 0.09 0.06 =
N SRW \ 201 2.7 239
+isRS 3.0 3.02 3.19
AR 5.45 478 ¢ 6.05
! NI . 5.0 1w 5
“r1 5.4 6.1 3.4 T2
.‘ SBR . 0.18 0.16 0.29 0.14 , |
' osEBH 12,6 15.0 9.1 ‘w2
osPBS 16,0 18.2 103 . 2.0
vIw 7.9 Toea 10.9 5.8

© VIS . 6.2, w S 9.6 4.3




(b) Anxiety disorder group (5

On the automatic speech task, the Total Time to count did not
differ between the initial (%44.6, D 0.8) and final (X'14.1, SD 2.6)
counting (ms‘in investigation nouptin‘gs, initial X 16.5, SD 5.9, Final
¥14.9, 0 4.3

On the picture description task (Table 38) mo significant

differsnces were observed between the foLlow-up and the main investiga-

/ tion measures. -There were, However, some trends of change in the

pié\sing. speech rate and output of speech .per breath variables. 'The
length of pauses (ALF) became shorter in the follow-up experiment, the
speech n\:e. (SRW, SRS) became faster a;nd the Output vaf Speech per
Hte‘ath Syllables (QSPB§) increased to become matg‘inally sigl\ifical\’t
(10 >p> .03).
O the story telling task (Table 39) significant differences

were - observed on the ‘u;mpu: of speech per breath variables (p < .05)
(0SPBS, VIS). This indicates that the output per bréath was higher in
the follow-up-experiment. There was, also, a drop in the frequency
of inspirations (FI; SIR). The Erequency of pauses (Silent Pause Ratio
SPR) decreased, but the difference did not become stgnificant.

" To conclude, the anxiety disorder group showed shorter pauses °
(P> on the picture description task and less Frequenc pauses (SPR)

on the story telling task; none of these chinges were significant though.

- The observed differences on the Gutpt of speech per breath varisbles

vere i line vith the hypothesis which predicted that decrease will
oceur (et Erqaiey. of ispasit b activity in association with
clinical improyement. What in fact was observed was increase of speech

output per breath rather than drop in the frequency of . breathing.

-




‘Extralinguistic and Speech Breath Measures on the

TANLE 38

Anxiety, Disorder Group
(subjects #10, 11, 12, 13, 14)

Main Investigation and- Follow-up Assessments

Picture Description Task

140

f o . Main Investigation Follow-up i
Variable Mean sD gMean  sD t value
o 35.44 1062 29.00  10.04 “ e
VoW 53.56 . 12.29 48.86 16.66 .48
V08 . 7052 . 14.90 64.80  18.38 47
) 15.52 5:17 15.00 6.5 16
1 19.24 9.98 .36 7.6 1.00
ap 1.31 0.78 0.95 - 0.3 2.00
ReT 0.51 0.13 047 011 1.3
SPR 0.30 0.04 0.3 0.09 .68
™ 9.56 . 11.06 6.0 330 .75
R 0.20 0:18 018 007 &
SRW 1.59 0.43° 181 0.61 1.90
SRS 2.09 0.55 2.8 - 0.7 L%
AR L b.67 1.00 K49 0.5k L0
N 7.57 1.65 6.0 1.80 . 1.50
FI 4.87 0.99 4.95 L0 19
SBR 0.21 0.04 0.2 0.05 .26
oseBH 7.30 2.52 8.0 251 1.3
oseBS Lt 9.50 2.93 EEN R ) 2.77
e 16.47 7.88 16.47 7.8 K
vis 12.12 5.22 9.85 291 1.80

TLevels of significance, *
Fhl R

0

0.05" two-tail
anomo

oyt
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TABLE 39 o
Anxiety Disorder Group
(Subjects #11, 12, 13,14)
‘Extralinguistic and Speect Breath Measures on the
¥ain Investigation and Follow-up Assessments
- Story Telling Task
Main Investigation Follow-up
WA LS Mean SD | Mean sp t value
o

DU T uses 8.00 - 66,26 . 30144 .13
TVOW 99.20  33.74 9220 66.29 .19
TVOS 114.40 36.26 111,00 '82.46 .08,
NP 260 ' 7.16 20,40 17.36 .33
TPT \21.08 - 12,31 20,10, 12.73 .16
e 110 099 0.89  0.56 .48
RPT S~ 044 0.17 0.37  0.21 .61
SPR 0.24 0.09 20,17 . 0.10 1.70
TH (1 subj.) 7.20 26.00
IRH 0.11 0.31
SRW 2.25 1.65 0.9 .92
SRS, 2,58 1,98 1.4 .81
AR 459 4.58  0.56 .0
NI (3 §s) 11.33 1,67 4.04 .14
I w27 4,97  0.49 i.08°
SBR ., " <t 025 - 0.20 ' 0.02 1.39
osPBi " 6.90 10.40 . 1.00° 3.55
oseBs " 8.20 12793 1.1 6.36"
viw " 14.97 9.67  1.00 3.55
vis " . 12,43 7.77—071— ~  14.75%
Levels of significance '*t tyo-tatl

0.05
o1
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4. Changes in the Extralinguistic and Speech Breath Measures
with the Clinical

The effect of the clinical change on the extralinguistic and ‘

speech breath variables could be studied in comparisans betueen the *
Qres of the improved with the non—improved Ss in each of the con-
duct and anxiety disorder groups. However, because the number of Ss in
each group was very small‘sn;ch comparisons between improved and non-
inproved Ss could not be made. Tnstead, other observations Vo
attempted. First, the direction of change was.observed from the main
“to! s FolTowup axparinatt on: selected extralinguistic and s
breath measures.  kin of the observation vas to determine whether there
vas any.consistent pattern of change assoclated with clinical improve-
ment, Second, the extralinguistic characteristics were briefly
described of three selected Ss'vho sppeared to present a distinct pat-
tern of change in the extralinguistic messures from the main to the
Eollow—up experdment, Adm of this cberyation vas to point to-the
" possibiliey of a variety of extralinguistic styles within each clinical
group. * ’
The shservations in this part of the stuly should be considered:
only as hypotheses which could be tested in Eurther stulies.
(a) Direction of uhagg: in the measures
In order to identify possible changes in the ex;:xal.ing:lstic
and ‘'speech breath measures associated with clinical mpmvemeni; the
following ‘procedure was followed. First, the improvement of each st..;b—-
ject was rated on a scale from 0 to.3 by combining the scot.ea (Table
29) on ;:he_ Behaviour Problen Checklist and the Junior EPI. Second, the

scores on five, extralinguistic and two speech bréath measures of .all




143

10 Ss, on both the main and follow-up experiments, were plotted on Tables

39, 40, and 41. The measures selected were those which were represeata—

" tive of growps of variables (Total Verbal Outpst Syllables (TVOS),

* Average Length of Pauses (ALP), Silent Pause Rstio (SPR), Tnitial
Relative Hesitation (IRH), Articulation Rate (AR), and Frequéncy of
Inspirations (¥1), Output of Speech per Breath Syllables (OSPBS)).

Ins-pectian of :the Tables (40, 41, 42).showed that gore measures
presented a consistent pattern in the :uzec:m of .change “fron the an

‘to the follow-up experiment. The Artiulation fate (1) vas higher
among most Ss on both' verbal tasks and so was the “output of speech per
Breath Syllables (OSPBS) on. the pleturs deseription tisk, in the’ follow—
up exper;.menz. Thé Average Length of Pauses (ALP) was longer in most Ss
‘of ‘the conduct disorder group and shorter'in wst Ss of the amxfety
disorder group at follow-up. The direction of :h.:nge'ln these measures
'd1d not appeat to relate to the elfnical improvement scores. It is
sui;esud these changes were associated mainly with the re}ut experi-
nent itself. Perhaps, lover levels of test-amdiety experienced
during the repeat experiment might have been respomsible for the changes.

Other measures did not present a condtebee gattara i Ehate
change except of the Initial Relative Hesitation (IRH) which showed.
increase on the picture description task ac fol.\w—np in the Ss who

had an improvement score 2 ox’3, vith the exceptinn of. one subject

" (#13). The IRH in this subject (#13) was wery long in the main experi-
ment and dropped to the level ‘of the other Ss in the same group, at

follow-up. =
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TABLE 42 | : R
Individual Scores on Selected Speech Breath Measures on the
Main Investigation (M) and Folloy-up (F) Experiments
- Ficture Descriztion Task Story Telling Task
" ik i:i“"&' FT osPBs : FL 0SPBS
Ject # Score M F R F M F " F
L 3 5.4 < 6.1, 16,0 < 18.2 3% 72 10.3<23.0 5
R | 39> 3.8 1L1<12.2° 3.8 2.7 142> 10.7 ]
': 6 1 6.1 > 4.5, 155> 10.6 © 6.4 > 3.7 24.1> 12.6 - f E
8 1 D365 32 9.9<10.0 . 2.6=26 8.2<10.0 .
3 3 40 <477 10.8<132  3.5< 3.9 8.8<1L1
.
.10 3 - 35 ST - - - -
vy A 2 50> 40 9.8<10.2  3.1< 44 8.6<1L9
b1 3 3.6 <.4.5 5.3< 7.5 5.9>53 6.9<12.7 '
MEE] 2 Q8 =48, 1M0<1.7 539 < 1a -
Fu 0 6.0 < 6.4 119 < 12.7 5.2 °9.1< 14.2




of selected subjects

(b) Extralinguisti

Three Ss (#4, 12, 13) who presented substantial clinical improve-

ment and ‘showed a distinct pattern of change in the extralinguistic

characteristics will be discussed briefly.
The clinical improvement of subject f#4 was reported in earlier
Sections of the follow-up study, He was a-boy, 12 years of age, with

longstandiig unsocialized disturbancé 'of conduct. = The improvément this

subject showed during the treatment period wasvery gobd. In the main
i\wes:igatinn experimest hip respanses to the requests of the investi~_
gator were briskaid his Tnitial Besitltion on both the pictures and

the story were short; the length of his pauses (ALP) was average bit =

their frequency was high on the pictures task. His story, which was

about an accident he had witnessed, was told with shorter and fewer

In the follow-up experiment, on.the pictures task, the IRH was

pauses,
When

longer, the verbal output lower, and thé pauses longer and fewer.
he was asked to tell a story.he could not think of any for a while, but
when he told his story he spoke with longer and fewer pauses again.

The output of speech per brea}:h‘ (0SPBS) was increased in the.follow-up
expériment, particulaily on' the story. This subject vas obviously
reflecting more before responding and was using longer pauses in the

coure of his responses. The changes shown by this subject fitted in

well with the hypothesis of the follow-up study.

The second subject (#12) was a very amxious and fearful boy,
12 years of age; who improved a'lot during the course of in- and out=
patient treatment. In the main experiment;- on the pictures task, “his
Initial Relative Hesitation (IRH) was short. The verhll. output was low

on both verbal tasks and his pauses ‘were excessively long, longer 't




o ‘in any othei subject. lgl.the follow-up experinent the IRH and the
L it RS, THG e SR ST, TH GyERE G
speech per breath (OSPBS) dncréased .on boch verbal tasks ‘bit remained
'omau Low; the lov OSES was‘possibly related to. the s1ov speech rate
(). e case of this subject seens to l:ontmdiet at Léast one aspect
of the hypthesis.. Longpausés, which have béen considered ss evidence
of tincreased .cognitive planning, were present during the time his
stery, Hian i sawi ‘Fnrthermre,» the long pauses vere  not
el e e AR VL oustput as 1t would bave been expected
if long pauses’ were sexving only cognitive plaming and reflection.’
Soitiad, e Yraka e s e g Toag Ebinred with £ jausee

. of other 55, were associsted with clinjcal Impmyemen: on the followup

experiment., Furthermore, the IR'was increased.on both verbal tasksat

follow—up, which indicates incressed reflection. To conclude, the
excessively long passes in this subject during the first experiment dta’
not {ndicate increased copitiveplaming. It is suigested these ling
pauses were eigns of anxious hesitation, 2 .
The-thied subject (#13) vas a boy; age 0% yaurs & with sévere
anxiety disorder, He shoved moderate improvement with treatment. In
the nain experiment he shoved very long Initial Relative Hesitation
| (IND), longer thanany other subject, on the pictures, and could not
think of any story for awhile. k’k;en he s:axcéd,howevar, either to
describe the pictures or tell.his story he spoke with relatively short
and frequet pauses, At followw, the IR on'the pleturas decreasid -
to a level similar to thai of the other Ss in the anlety disorder
grow and the pauses becane iangex. It is suggested the excessively,
long IRH in the main experiment vas andous heaitation rather than
¥ peseel reflection. ‘ 4 '




To conelude, 1t amears,

- extralinguistic c}wr&ccgrlstics in children vith conduet und anxfety”

dixo(der and‘the change which A

may take different form n

i

"4 In :he hypur.hesi it was

oxder who shuwed clinin:al 1mpxuvement uon].d siiow ‘change. in'the’ extra—

Iinguistic nedsures “Which are sssociated with 1eflection aid cogriiive

there’

P

st

9

ay -be wore than. one pattem of,

with clinical

attem.

suggested thutf,Ss with conduct e 5

lanndiig, in“the dire 5 which i

cegl\itive planningA It was, also, suggested that “Ss with anxiety
dlsordet it et inproved would show & corrispondiss decresse ¢

n'¢he friquency of _the, speech breath ackEvtty meagies

Study.: ' The period of timebetwedn the main and follow-up experinent
“ranged from 3% to 8 months (X 4.9, SD 1.2) . Five Ss belm\ged' to the

original n:ondul:r. disorder and 5 ta che anxiety disonter group.: The

" date nf the follou -up assessment

n nf any active

Ten out of the initial 18 Ss vere included in the follow-up *

increased re£lection and

and experinei aoiucmed vith the )

vice. From the first to the last session of :herapy at the Psy:hmtic
Service, 8 §s and their parents were sesn as out-patients for psynhn—-
therapy and counselling respectively,
and in-patients. Clinically, nesrly all Ss shoved 1upmveuent by the
time the treatment was teminated, The xmprnvemen:hhwever, varied,
among them. In'the conduct group only one subject [<ON shoied sub

stantial improvement. In the anxiety group most ss iaproved con-

siderably except ome (#14). The

of the Ss at the Psychiltric Ser—

nd 2 vere treated both as nut—

repeat measures on the Behaviour )
o 4 .
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. g i i
Problem Bhecklist and the Junior EPI (Table 30) showed limited change

in the scores of the conduct diorder group as compared to the main

investigation scores (Table 31). The samé measures showed considersble

drop in the anxiety disorder group. The differences between the groups
were significant on Conduct (p < .01) apd Neuroticism (p < .05) (Table
32); the scores in both measures 'vgre‘xé»ez in the'anxiety disorder
group. . .

"The' differences between each individual subject's measures at =

‘the main experinent and at follow-up were examined in ‘the two diagnostic

groups. -No significant differences were observed for those subjers in
the ‘condier “‘@isorder group. There was; however, @ trend towards shorter
initial hesitation measures aid increased Speech and Articulation Rate
on all speech tasks at follow-up! There were no -xmxm.:'.n «differences-
o thie mixtety Meotdar group efthier, But & trend) Cowids fistar epusch .2
by making shorter and fever pauses were also observed. These changes
were mot in line with the hypothesis. On the speech breath activity
measures only the-anxiety disorder group showed differences between the

two experiments. The Output of Speech per Breath in Syllables (OSPBS)

- increased at follow-up; the -inirease almost approached levél of sig-

nificance (p < .10) on the pictures (Table-38) and was significant
(p < :05) (Table 39) on the ‘story task: This change in OSPBS measure
was in line with the hypothesis.

"Observation of the direction of change in selected extra-
}m}uﬂau: and speech breath activity measures (Total Verbal Output in
Syllables TVOS, Average Length of Pauses ALP, Silent Pause Ratio SPR,

Initial Relative Hesitation IRH, Articulation Rate AR, Frequency of

o R A AR

et
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Tables 40, 41, 42) indicated that the increase of the IR at follow-

up was possibly associated with clinical improvement in Ss with either
conduct or anxiety disorder. Higher scores were observed on the AR and
0SPBS in most Ss at follow-up and the ALP u;s longer in most Ss in the
conduct and shorter in the anxiety disorder gu’ﬂp. The direction of
change in these variables did not a/})peﬂr to be associated primarily
with. the clinical change.

Observations -on three Ss who had shown considerxl?levcliniul
improvement (ome with conduct dignrder'wb, aid two with anxiety dis-
order #12, 13) suggested that children with different extralinguistic
styles may present different patterns of change in association with
clinical improvement. The subject #4 who had shown substantial clini-
cal improvement showed changes of the extralinguistic temporal measures

in line with the which that clinical

will be associated with longer initial hes‘itatmn measyres and longer
paises. The same subject showed also changes in the speech breath

measures” 51511-‘": to_ those ;bsEWEd in the anxiety disorder group; the
output of speech per breath increased in both the pictures and story
telling tasks (Table 37). It is apparent the clinical improvement in

this subject was associated with increased reflection and lower amxiety.

' Ry




V.. DISCUSSION

In this discussion the important problems which emerged in the '

3 ’* inary 1 : will be These will then be fol-
lowed by a discussicn of the tesu‘lts- of the‘ main and follow-up. studies
and the conclusions, which can be drawn from them. The methodology used
in the ;:udy will be critically examined and suggestions made for Qurthzr‘
research. Finally, the possible »ciinicnl applications of this work "?11. S

be discussed.

A. Preliminary Study

The major problem encountered in the preliminary study was that
of eliciting spontaneous speech in children, sufficient for extra-

linguistic analysis. This required comsiderable experimentation before

the conditions of the clinical experimént could be finalized. The
children consistently spoke less than anticipated. The expectition of
higher verbal output was attributable to a study by Lévin and ‘Silverman
(1965), whose subjects were more eloquent than those in this study
(p: 38). Tt is possible that the educational level of thé parents

determines to some extent the proxility of their children. Presumably,

“they verbal in their by example and
incitement. The parents of the children in the Levin and Silverman
study vere highly educated, while those In this study vere probably not
as most came from low socioecononic levels.

The measurement of pausing variables, which was achleved by

transforming the speech signal into a tracing on the polygraph, required

- 152
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extensive. experimentation before it was finalized. The technique of
interposing a speech astivatel switch [ — output of the tape
recorder and a polygraph, which was suggested by Dr. Mellor, had not
been described previously in the literature at the time itvas developed.
Measuring. the extralingulstic and speech breath variables'is a =
time consuming and cumbersome task. This limited the number of subjects
that could be included in the study and makes the spplication of extra-
Linguistic measures in clinfcal practice tedious. . Other more efficient
‘methodd|, perhaps by direct computer analsts of the speech Factrdarars

required. %

B. Main Investigation

1. Conduct and Anxiety Groups Compared with Each Other

" The hypothests vas developed that children with conduct dis-
order will show lower frequencies of measures which are attributable to
cognitive planning and reflection than children with anxiety disorder.
It was further suggested that the differences will be least on tasks
which requite minimm cognitive plamning, such as counting, -and largest
on tasks of increased cognitive complexity such as picture description
and story telling. Two groups of extralinguistic variables, namely the
initial hesisatien and the pausing variables, which uen‘muﬂea in
the study, Sis s assetaRiTy navtiites o Show the differences in
cognitive planning and reflection.

The expected differences were confirmed partially by the results
of the study. Stgnificant differences were observed only in the pleture
descriptioh, Initial Relative Hesitation (IRH) was shorter in the con
.c}m:: disorder. group; TN s the' length of the inttisl hesitation as a

proportion of the time of the total response; which extends from the
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presentation of the stimulus to.the last utterance. Furthermore, dis-
St St analysis distinguished the two groups on the IRH and
the Average Length of Pauses (ALP). The differences between the two
groups ere in the predicted difection. The conduct group hesitated
“less in starting verbal responses to deseribe the pictures. There was

no evidence that Age, Sex and IQ could account for the observed differ-

%,

ences. a .

‘In the automatic speech (counting), contrary to the hypnqh;exs,
ehildren with conduct disorder-showed increased pausing which'led to
slower Speech Rate, marginally significant drop in thk Articulation Rate
and longer Total Time in the initial counting, The evidence indicated
that the results were canfo.méed by Sex and Verbal IQ differences; male
Sex and low Verbal IQ were associated with longer Total counting Time.
At the final counting hovever, the same childfen paused less and the =
Total counting Time became shorter. ’

Another hypothesis suggested that there would be increased

. frequency of spmh'sxmi. activity in children with anxiety disorder.
This was not confirmed. ‘There vere no significant differences between
the children with conduct and anxiety disorder in their breath activity
measures. .

Four questions may be raised at this point in relation to those
hypotheses which were not confirmed. First, why did the children with
conduct disorder show less pausing and shorter overall time to count in
the final counting task as ‘compared to the finitial counting, despite
the possible confounding effect of Sex and Verbal IQ differences?
Second, why did the pausing measures not show consistent differences
between the groups in the picture description? Third, why did the

.extralinguistid differences not become mbre pronounced in the story
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telling task which was considered a cognitive task of Lncreased cognirive :
coiplexity? Fourth, vhy were there mo differences betwaen the two clint-
cal groups on speech breath measures? Possible explanations for each
of ‘these questions will be considered in turn.
First, the slow-down in the counting rate at the beginning of

the experiment and the variation betveen initial and final counting vas
ﬁrobahl); assoclated with variation of tesc—amxe:y; ‘Increased levels .
of test-anxiety during the opening stage of the expé{imeu: may haverled i
t‘o‘h}gl:?er frequency of ‘pauses and to'a marginally significane drop in
the Articulation Rate. "As test-anxiety was abating at the concluding.

phase -of the experiifht, the counting rate sped up again. Why test-

anxiety should affect predominantly the childrem with conduct disorder

' s not clear. It 'may be suggested that although all bubjects may ‘bave A
experienced test-anxiety, those of the conduct disorder group showed
increased alterations of muscular tone which affected the articulatory
organs and led to slower counting rate. The pareicular task itself,

of in school,

ting, may evoke
perhaps’ more tension producing in the conduct disorder child than with
anxiety. These hypotheses could be further pursued in a replication
study; in such a study the variables Sex and Verbal 10, which confounded
the differences between the two clinical . groups could be controlled,

al means such as

and ety should be by
* muscle potentials.
Some comments about test-anxiety at this point may be pertinent.

(state or 1 11 anxiety)
v

Anxiety during an
is a regularly observed phenomenon. The level of anxiety depends on

the trait-anxiety (dispositional), the stress resulting from the

environmental :ol\:li:luna and the demands of the test or experiment.




. anxig

Higher tral 1 unfamiliar en i and/or highly
conditions of the experinent are associated giith higher levels of

pielteiger et al. 1978; “Wine, 1979).. In the present s:udy’,

Tc 15 suggested that all subjects experienced test-anxlety the 1eve1
of which varied only according to the dispositional or trait-anxiety

since the experihental conditions were uniform for all children. 'Test-

Tanxiety may have been low because the subjects were familiar with the

environment and the requests of the were not very deg

On the ofher hand the conditions of the experiment were movel and the

child-had to speak ints a microphdne which in itself may arouse anxiety

(Suue; &'M;ar:u_se, 1957). Mnxiety may interfere with verbal-performance
o tWo 1evels; First, centrally of the cognitive processes, and second,
peripherally in the spesch execution organs(articulatory organs) which
are affected by the concomitant alterations of muscular tone.

‘Returning to the second question posed by the results of incon—
sistency in the pauping differences beu}gen the r.m}t_iucc'and anxiety
'dlsurder- groups in vme picture description ‘cnsk‘s, the Average Length of
Pauses (ALP) was not long) as it had been predicted, across all subjects
in the anxlety disorder group. Furthermore, pausing differences did
not become evident in more than one variable (ALP). . The question that

may be raised at this point is whether pausing varied at all in relation

to the reflection: ty, which e to the
distinguished the two clinical groups Etou esl:h other, and whether initial
hesitation and,;uuning both varied in association with the same cognitive,
behaviour and personality mea_aures, These are issues which’will be

examined in the discussion of the correlation analysis between behaviour,

personality and extralinguistic variables which follows.

4

-~




o Third, it is'mot evident why. the, extrslinguistic differences:

e, o " Varusen th Vo GHRIERL, GrouE Ly Het biteR v pronotinced in the
n:ory I:elhng task.  Two pmmible explanations may be suggésted. Telling

complex a cognitive task for a child

3 St ooy 1 perhaps not as

as was postulated. n should be noteéd that the frequency of paises was
o lower (p < 01) and the ‘speech rate in syllnbles highex (&< as) in ¥ B
i the story, :uk than picture descziptioﬂ. It-de alao possible that the: ' .’ .

i + absence of differences was. due to thg experimental procedure: In the

" “experiment, télling a story always £ollowed the picture desciption.

i B g P B o h
* 'In a replication study, the order of adminil;ration of -the two
could be varied in order to examine the interactiod effect between”

order and‘taskupcm test- nnxi:ty.

h : The (ourth quee:xnn 1 that of no significant.differences between
the two clinical groups in the speech bréath activity measures. The

most obvious explanation is that there were no differences betveen the

two clinical groups in the levels of anxiety experienced during the
expmmn:. The two groups did mot in fact differ from each other on

measures, of anxiety (Anxiety, Neuml’.lcism) denved from the' two qnea:inn- o

* rtaires (Behaviour Problem Checklist, Junior EPI). The measures of the

questionnaires showed ‘that the conduct and anxiety disorder groups
differed significantly from each other on disturbance of conduct.
measures (Conduct, Socialized Delinquency) but not on anxiety measures I
(Anvisty, Newroticism). This inticates that both groups vere equally i
asixlous and that the conduct group in addition to being anxious showed . T
R ———

made in the hypotheses: that anxiety is a characteristic specific to

anxiety disorders. Anxiety symptoms in behdviourally disordered -
. «

i R T TR L B
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children has been reported in the literature (Robins, 1966) and the most

recént classification achemes such as TCD-9 (VHO, 1977) and DSM-lll (apA, g
1980) provide for the diagnosis of mixed disorders of conduct and émo-

tidhs. Most child psychiatric'literature, however, deals with these

“two clinical disorder groups as if they were dichotomous (Rutter, 1977;

© 0 qusy, 1979; Schvartz & Johnson, 1981 ! e

2. Conclusions Emerging from the Comparison between the Groups
The. children with conduct disorder were significantly more
" impulsive, as measured by temporal extralinguistic measures on the

cognitive-verbal task of picture description. Shorter Inmitial Relative 3

(IRH) tly di the conduct from the anxiety
group. In addition, shorter Average Length of Pause (ALP) were shown

by’ the diseriminant analysis to the conduct from the

anxiety group. The differences on the automatic speech-counting were i #
inconclasive and there were no significant differences on the ‘story

telling task. ‘
The absence of differenges betwéen the children with conduct
— -
and anxiety disorder on' speech breath measures suggests that both groups

experienced sinilar levels of anxiety during the experi\;ent. Independent
. measures of anxiety also-suggested that the two groups of children did
not difer from each other on trait or dispesltlnnnl anxiety.
sl Thuse parts of the hypotheses which were not. coniirmad have 5 8
raised a number of ‘questions. Some of them could be pursued further
in a replication study which'should incorporate mod{ﬂga:iunn of the
" experinental jprocedire: ‘Some othé questions, such asthose about the

, relationship between initial hesltsilnn and pausing variables and the

and ty stics, will be pursued further




in the discussion of the correlation analysis which follows.

s 3. Correlation Between Behaviour, Personality and
* Extralinguistic Variables

The, hypothesis suggested that the measures of behaviour and

bersonality tiat distinguish between condict and‘anxlety disorders would

be.significantly correlated with the ‘extralinguistic measures which are
- associated with reflection and tognitive planning, and that the cor-
relntions will be the 1nueu or non-significant on tasks of minimum

iy 5 cognltive r_nmplexil:y, (X3 n:mmr.ing, and will be higher on'tasks of - &,

“dncreastd ‘complexity, e.g. story tellinp The measures distinguishing

between conduct and anxiety to the hyp e were
e reflection-impulsivity (Mean Latency of Response) and disturb-

“ ance of conduct (Conduct, Socialized Delinquency). The extralinguistic

measures vhich were expected to show significant correlations were those
of pausing and initial hesitation. Rl
Wi g The observed correlations and thelr levels of significance vere
<in keeping with the hypothesis, with certain cxceptions. In Line with
the hypothesis were the significant correlations between the behaviour . /
and personality va;:ia\;;es and’ the’ initial hesitation measures in both
verbal tasks. ‘As predicted, reflection (Mean Latency of Response) showed
a positive correlation with the Tnitiel Hesitatlon (IE) vhich vas sig-
nificant (at the .05 level) both in the picture description and (. on
in the story telling task. The converse 1s that increased tapulstvity
(pelar opposite of reflection) is associated with shore Tnitisl Hesita-
tion. Furthermore, reflection showed positive correlation with the
‘verbal output variables (Duratiﬂn of Utterances, Total Verbal Output in
Vords and Syllables) of bqual significance in both verbal tasks.

Although this association had not been predicted specifically, it was
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consistent with the hypothesis. Impulsivity was obviously associated
with low verbal output.

In line with the-hypothesis also, the conduct score had signifi-

___ cant negative correlation with TH and IRH on the story telling fask.

Similar negative correlations were ‘also found on the picture description

task but d'm not reach statistical significance. . It is obvious that

the. requiremen: for reflection o a’task of incréased cognitive cemplexlty
. dneﬁ not. fead to’ proportiomal increase in reflection in ‘the presence of

high Candui:: score. « Increased’ reflection on the story. "task would have -7,

'luwezed or even reversed the corfélation between conduct and ifitial

hesitation variables.

The parts of the hypotheses which were not contirned involved,

first, automatic speech and, second, the pausing variables. In the auto-

matic speech (counting), the measures of disturbarce of conduct .(Conduct,
‘Socialized Delinquency) showed a positive nnrtelatiun with the Total
Time ‘to count and negative correlation with the Speech and Articulation

Rate (SRS, AR); most of these THELorE WeEe EIENAE WLEanTENgd ok

became non-significant in' the final counting. The correlations were in '

keeping with the differences observed between the conduct and anxiety
disorder groups on measures of the ‘éounting task which were discussed

earlier; as it has already been the di were

by Sex and; Verbal IQ differences. The possible effect of test-anxiety .

on the variation of the extralinguistic measures on the counting task
has been discussed. ..

The pausing v:rigbl‘el,uhich measure the frequency and length of
pauses as vell as the relative pause time (SRS, ALP, RPT), in both the™
pic‘ture description and story telling task, did not vary in ‘association

with the measures of impulsivity (Mean Latency of Response) and
7 d : 3
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disturbance of conduct (Conduct, Socialized Delinquency). In fact none
of these three pausing variables (SPR, ALP, RPT) varied in association
with any of the nine behaviour and personality variables: (with the

exception of Extraversion in the picture description and Efrors in the

story task). The hypothesis in'relation to the pausing, therefore, has

" not been confirmed. ¥ A 5

The absence, of significant associations: between the pausing
varisbles and the. measures both of impulsivity and anxiety, in Eha ‘e
'Verbal tasks of ‘varying cognitive complexity, siggests that pausing was -
independent of the personal attributes measured by:the questionnaires -
and tests, This explaias, at least pard—ally, the absence of consistent
difEerences betieen the conduct and anxiety disorder groups which were
discussed in the prévious section.

) In light of the results of the correlation analysis, it can be
cohcluded that the observed differences. in the Average Length of Pauses
(ALP) between the two clinical groups resulted from.the lt;nge;: pausing
in a few subjects in the anxiety group. Why this did not show up in
the 1ndep;z||dent measures of anxiety (Anxiety, Neuroticism) is not clear.
It 1s suggested that another emotional condition,that is depression

. which was not measured, could actount for the differences. As was

in the has been found to'increase

the lemgth of pauses in adults. It is o?Y:WLy a measure of depression,
" e.g. Childhood Depression Inventory (Kovacs % Beck, 1977) should be
included in the agsessment of the aubjeu; in a replication s:ud);.

Some additfonal significant correlations besides those predicted,

were ‘also observed. Extraversion showed significant correlations with

neasures from both verbal tasks. In the picture descripflon;

‘

AR S A




Extraversion showed a negative correlation with the frequency of pauses’
(SPR). and" posifive correldtion with the speech and articulation rate,

and in the story telling task showed positive correlation with the

verbal output variables (Total Verbal Output - Words, Syllables (TVOW,

1IV0S)). Thesée relationships are compatible but not identical with the

results of studies in adults which showed that in North American’sub—

jects Extraversion fiay bé associated with shorter pauses (Siegman, 1978).

The significance of some isolated correlations.involving the

anxiety measures (Anxiety, Neuroticism) in either of the two verbal tasks

are difficult to interpret.. For example, in the picture description one

measure of anxiety (Anxiel’.y) shoved 2 positive correlatidn with the
Initial Hesitation (IH) and the other (Neuroticism) showed'a negative
correlation with the Duration of Utterances (DU). In the story telling

task “Anxtety was with Duration of

Nunber of Pauses and Total Peuse Time, and Neuroticism was associated

. with lower Initial Relative Hesitation (IRH):' These findings are

inconsistent and, there ‘are oaly two a(planal:ions. The first being that
the story telling fask differad- m its capacity to ‘evoke affect from 7
the pletire descripton task. “gm resolv;h\g this question'in future *

studies, a content analysis of the verbal responses might be helpful,

Ao the story 1 patients with anxiety had content related 'to thetr

anxlous pre—o:cupations. The second explanation is that although
statistically significant it is prnbably due to chance, becauae of ‘the
large number of correlations. .

Tocomelndd; eiermenmures ok thlatviey mndisondice; AbikE

to the hyp: di

d between conduct arfd anxiety
disorders, were associated with short Initial Hesitatlon'and/or Initial

Relative Hesitation and lower verbal output. The associlations between




“thiese sutn of variiblas becmmeinore 'in the: more

verbal task of telling a personal story. On the other hand, the

% % .
pausing variables did not vary with measures distinguishing the present

groups and, therefore, appear to be unrelated to the cf

which were assessed. It could be the case that the pausing actiking
covary with s;gn( unassessed characteristic of +the fu.bject such as
depression. ‘h.nrthpi: research will be necessary to examine that -
puuibﬁ.l:)’- 4

4. Correlation Between Behaviour, Personallty and = - -
Speech Breath Activity Measures T T

The predicied significant correlations betvesn these vo sets

of variables were con!izu?,e‘p*d\e picture description task only. The

two-anxiety measures sm and Anxiety were with

increased Speech Breath Rate (SBR) and higher proper:ions' of air spent
per syllable (Ventilation Index, vis), respectively.

The absence of similar sixn.lfic-nt associations on the story

telling task suggests further that-test-anxiety, which was probably
high only during the early stage of the testing could explaia the

presence of significant correlations in the picture description and
the absence of significant correlations in'the story telling. This
hypothesis assumes that the increase of test<anxiety was p;bponxvnx,r .
to the leVels of Neuroticism and Anxiety. This would sisd rabote the

proposition stated above re the affective content on story telling. .

‘5. Impulsivity Identified in Extralinguisti L |

The study has shown that the initial hesitation measures varied
m..xnenuy in association with either conduct disorder or character-

istics of rl:llturblnc! of conduct and hlpullhity. On thl ‘other hand,

gt ie wbiilied -
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‘the Study failed to show consistent ‘mssociation betveen the pausing

vl!lables and characteristics of dist\lxbance of conduct. and mpulsl.vity.
Pur:hemnre, the initial hesitation and pausing Ssrlahles did not shm-l
any significant association with each other in either the picture or
story telling tasks (Appendices 7, s): It is obvious the two sets of
variables were independent of each other and varied probably in

fation with' diffeére and/or '1inguistic phenomena: The

significant correlations between the initial hesitation variables ard
reflection-impulsivity, gs was measured by the Mean Latency of Response
of the Matching Familiar Figures Test, suggest that the initial hésita-

tion variables are reliable measurés of reflection. A similar

-clarification about the function of the pauses has. ot become apparent.

The identification of the initial hesitation variables as

reliable measures of reflection or impulsivity opens the way for the

use of these measures in the assessment and management of children

. with be}uvlm\dfuﬂrderu‘ Unlike the pausing variables the measurement

N

of which is tedibus, the fnitial variables are’
\,
easy to peasure and may be included in a routdde clinical assessment

Messurement of impulsivity in the initial assessment and at fqllowrup

may be valuable in monitoring: the ‘of reflection
in‘association with certain L e.g.
therapies, - "

The finding that reflection occurs predominantly before the
chf1d embarks on a response, suggests that the training to reflect

should aim at the development of reflective attitude which lhoqld be

tine specific; it should npply predontnantly ‘to the tine interval

betwaan thu px:lentutlnn of ‘the stimulus and the begim\ing of the

verbul or beh-vlounl response.

ST

R S
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However, before the present results could become usdful in
clinical practice,the -éudy should be upné.ua in a larger samp)
patients. The' replicatton study should also taclude a control growp
of non-clinic e_hudun. It 1s important ‘that, ﬂul’.. the reliability
and validicy of the present Eindings are tested and, second, the
specificity or non-specificicy of the short initial hesitation measures

in. conduct disorders is established.

X C. Follow-up Study

According to the original hypothesis, clinical improvement
should have been assotiated, first, with higher values 1%"::-- '
linguistic measures which indicate increased ru{lcc:hn lnd second,

with speech breath measures which indicate lover levels of anxiety.

" The main study showed that initial hesitation measures varied with

reflection, and speech breath rate varied with anxiety. TIncreased
initial hesitation, therefore,was expected in those subjects with con-
duct disorder who had improved clinically, and lower speech breath rate

among those with anxiety disorder who hid also improved.

clinical was observed in one subject
only among those with conduct, disogder vhile most subjects with anxiety
disorder had improved markedly. The comparison of behaviour and

personality measures between the conduct and the gnxiety disorder

' groups showed significant differences on the Conduct and Neuroticism

measures; both vere lower in the anxiety group. Furthermore, comparison
Of the behaviour and personality measures between the main and follow-
up study showed no change 1n the subjects with conduct disorder while
there vas a drop in ndit ecores i theanxiety disorder group; the

drop bf the Neu: score thea

P
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these clinical measures, the hypothesis could be restatéd as follows:
there should be no increase in the measures of reflection among those
with conduct disorder--with the exception of one subject (#4)=--and

there will be.a drop in the speech breath rate in those with anxiety
disorder. ‘ .
The numbers of the subjects involved in the fcllow—up study
were small (5 1R each of the conduct and anxiety groups) and, therefore,
the results are only tentative and should be interpreted with caution.
The comparison between the measures, both extralinguistic and
speech breath, of the matn,and follow-up study showed no significant
differences in the conduct disorder group--with the exception of subject
#4; a trend, however, was noted towards shorter initial h‘esita{lnll and\) .
increased speech and articulation rate in the picture description task.
In the anxiety disorder group a trend was observed towards shorter
pauses and increased verbal output per breath; the latter was signifi- *

cant in the story telling task. These results were in keeping with the

-@iypothesis as this was restated in light of the clinical reassessment.
It should be noted that the speech breath variable which showed sig—
nificant -change’ was not thespeech breath rate but the output of
syllables per breath, ,'_-'hiéh suggests that perhaps lower levels of
anxiety, as this was assessed clinically, were associated with more
" effective ua of air during speech. ‘

The shorter counting time in the conduct group, as. compared
to the main study, as well as the trend tauards shorter lnltial
hesitation dnd faster speech and articulation rate, suggest the
presence of lower levels of test-anxiety during the folloy-up experd-
ment. Perhaps the trend towards shorter pauses and faster speech and

articulafion rate in the anm:y grnup also reflected lover test-anxiety.

9 ' P \

P s 2,
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Change 1n the value of the extralinguistic and speech breath
measures was evident in the one subject of the conduct disorder group
who showed substantial clinical improvement (#4). He shoved the same
changes observed in the other subjects of the. same group (e.g., lower .
verbal output, faster speech and articulation Tate) which may be
explained as being related to lower test-anxiety, but he also showed
increased length of pauses, drop in the frequency'of pauses, longer
intesal relative hesitation, and increase in the output of syllables
per breath, particularly in the story delling task. The latter vas a
change similar to that observed in the anxiety disorder group and was
considered as evidence of lower level of anxie[y.‘. The scores of this
subject on the independent measures of anxiety (Anxiety, Newroticism '
Table 30)) were lower at the follow-up reassessment. It may bQ‘augéestéd
that the clinical tmprovement of this subject was,associated with the
changes in the extralinguistic measures postulated in the hypothests .
and with the changes in the speech breath measures associated -with
lover levels of anxiety. ’

In view of the significant association of the initial hesitatioq.
vty iwralsonin mesuiies, a5 thisvas v s sals study, some
comnents are warranted on the differences between the initial hesitation
of the conduct and anxiety groups at follow-up. The differences

between the groups became distinct when the values on each of the three

pictures were considered sepafately (Figure 4). In the conduct group .

there was hardly any difference between the initial hesitation in the . *

first and the two pictures'that folloved. In the anxiety disorder

group the initial hesitation was longer in the first picture as compared

to the two, Fur! e, the initial in each

plcture vas consistently longer in the' anxiety.group] These differences
; ! : ey

: »: ’ .. g

i
i
i
1

AL




168

suggest that the conduct disorder group reflegted significantly less for 5

all pictures and did not show a propensity to reflect longer with the

first picture as became evident in the anxiety disorder group.

The variation of the inttial hesitation during the follow-up ; -
.. ' experipeht was probably affected less by test-anxlety than it was in é :
the main experiment. . The initial hesitation differences at follow-up 5 :
substantiate Further the results of the main study which suggested i

that_the subjects with conduct disorder were less reflective than

those with anxiety disorder. 'The overall drop in the valuesof Initial
Hesitation in both the conduct and anxiety disorder groups at follow-up . i
i

" suggests also that the longer Initial Hesitation in the main study vas

the combined effect of both reflection and tesi-amxiety; under test- i .
anxiety then, even the conduct group hesitated a little longer in the
first picture. At follow-up however, and probably in the absence of I

i bl
test-anxiety, the conduct disorder group did mot show the longer Initial {
Hesitation in the first picture.

D. Conclusions
This study has shown that recordings of spontaneous speech, on

which the extralinguistic measubes of speech could be made, is possible g .
in a child psychiatric clinic. These measures have meaningful associa—

~
tions with the clinical characteristics of certain child psychiatric <

\disorders. The following specific conalusions could be drawn.

As predicted, disturbance of conduct was sasociu[ed\with ‘

. 1

i
J
{
i
i

. shogt initial hesitation measures. This was shown in the comparison
between the ognduct and. anxiety disorder groups and in the correlation

between conduct characteristics and the initial hesitation measures,
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The initial hesitation variables are probably measures of reflection
and cognitive plaming. In children with disturbance of cohduct,
reflection and. cognitive planning remain short even when the cognitive
task at hand is a demanding one. This siggests the possibility that
children with distirbance of conduct mayreflect and plan thetr actions
as little as they do verbal tasks. If their imer* speech, it may .be
argued, 1 habitually brief, then it ismot surprising that these
children fail offen to select a mre appropriate behaviour .

2. Pausing during speech vas not found-to vary with any of the

+~indépendent measures of the study. r:’ varied anly‘ with the verbal task,
bedng shorter on story telling. The measures of condm and mpulsivity—
reflection did not show the predicted stsscLations ‘swithithe psing
messures. Furthermore, the initial hesitation and pausing variables
were {ndépement of-each other. Anxiety, on the other hand, vas mot
consistently assoctated with longer pausing. A number of subjects vith
anxlety disorder showed longer pausing but mone of the other measures
of anxiety taken shoved any significant absociation with pausing. This
finding rafsed the question of n\e/ ontribution depression possibly
made on pausing in the performance of the anxiety disorder group; no
independent neasures of depression were taken. ]

3. ks predicred, axiety, across subjects, was associated .
with increased speech breath rate and lover output of speech per
breath, the latter being probably more sensitive measure of andety
than the former. The conduce and anxiety disorder groups were not
distinguished £xon each other on.speech breath seasures, Independent
measures of anxiety alsc’showed that children with"cnpdul: disorder -
Were as anxlous as those with anxlety disorder. At follow-up those,

with conduct disorder continued to be just as anxious, unlike those
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with anxiety disorder who vere less so. This finding suggests that
children with disturbance of conduct may require treatment for anxiety -
as ‘well as disordered behaviour. Vi ’

4. The evidence from this study suggests that short reflection

and cognitive planning (increased impulsivity), as they are measured

by the initial 5 are ics of «

of condict while anxiety is not specific to anxiety disorders.

5. Awother personality, ic, that is o
was assogiated with either faster speech rate, or increased verbal

output on different verbal tasks.

L it

6. The verbal task of automatic speech, that is counting,

yielded contradictory results. This was an unexpected finding which

, requires further exploration.

E. Criticism and Further Studies
A nusber of cobstraints and deficits may be identifigd in the
design and the execution of the present study. A number of suggestions
can now be made for an.improved study design.

1. The number of subjécts may be considered relatively small. 2

| wenty-sevef children participated in both the preliminary and main
studies. The 1imiting factor was the considerable amount of time .

¥ required for determining the extralipguistic measures. It should be N
FoteE HE 130 daAFE Al S Btutes, (1969) (the Simber OF aRbyects
was never higher than Fifteen. Houever, it s destrable to extend
this vork to children with other psychiatric conditions. This may be 1

achieved With improved and more efficient techniques for the extra—

iingwmuaur ements. . . ’
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2. The absence of a control group limits the conclusions that
can be'drawn about child psychiatric patienté as a group. The usé of
& povialsoacedl geossius g considered feasible at this juncture for
tvo main reasons. The First vas the practicsl difficalty in finding
a group of normal children who would be availabe for such an ‘e/xmnsive
investigation. The major obstacle, however, was the absenc; of any
previous studies that identified the variables which should be con-
trolled for, in the selection of a 'normal control group'. “For these
reasons, therefore, the strategy of looking for 'withinrgroup dif-
ferences' in a sample of child psychiatric patients was adopted as the
one most 1ikely to generate significant findings, given linited resources.
The study of extralinguistic variables in nomal children is of obvious
interest, but' will require a-team of investigators.

3. It is apparent, with hindsight, that a measure of depression
should have been includedl in the study. The absence of such a measure

was an oversight in the design. When the research protocol vas drawn

up a literature reviev did not suggest that pausing might vary with

depression with the exception of one study (Szabadi et al., 1976)

which exanined counting rate in depression.

4. No independent measures of anxiety were taken during the'
experiment, e.g. muscle potentials, GSR. -The absence of independent
peasuras ot ‘anisty:maban $t:d1EETeult Yorasssen:tha ponstblerabfect of
test-anxlety (state-anxlety) on extralingulstic and speech breath
measures during the experiment. The inclusion of such measures was
considered but the decxsgaﬁ was taken not to use them, bécause 1:‘ was
intended that the experiment should be similar to:the normal elinical
fnterview, without any physical constraints upon the child,

)

&




Psychophysiological measures of anxiety, however, should be taken in
other experiments. The muscle potentials are particularly relevant in

the study of extralinguistic and speech breath phenomena because of

. the importance of muscular activity in the production of speech,

Alterationd in the muscular'tone associated vith-anxiety.may be an

important source of variation for the extralinguistic and speech breath

TS A Oy ek s b A TS iasoeTatioh Vitvesd hess
o sets of. variables should preferably use older subjects who will
be less discomfited by the apparatus. .

e B SRELELE PR oF, SEIElE S ale i preo
paragraphs should be considered thn_iu';ther studles are belng prepared,
what' is needed at this stage is a replication study. 'The replication
study will not require extensive revisiony but a depfession measyre
should be included in it, such as the Childwod Depression Inventory
(Rovacs & Beck, 1977).

Fucthernore, ‘the extralinguistic anlysis in assoctation’
with the content analysis of the personal story, as this has been
developed by Gottschalk and his associates (Gottschalk et al. ,"1979) may
“offer a very 1n!etesting. combination of, data useful in the assessment _

) of child 1c 2 '

. This dnvestigation has, properly, avoided all reference to

_the content of the spontaneous speech, as it was concerned with only

“ EY .
extralinguistic speech variables. Hovever, the personal story, which '
has been employed in'the study, was developed by Gottschalk and Ulana

(1979) as,a method of: developing psychological insights. into the

child's em:inml development using content analysis. The possibility’

of combining content aalysis fn this type uith & slaultaneous dnalysis




of extralinguistic variables could provide a Sophisticated technique

for clinical assessment, the potential of which should be explored.

%

F. Application of this Work to Clinical Setting

The results of the present vork may £ind a mumber of useful
applications in clinical settings, provided they are confirmed in
replication studies. Some broad areas of application will be con-

sidered here.

First, the initial hesitation, which has been identified as a

probable measure of reflection and cognitive planalng, uay be useful i
in the assessment and management of children with disturbance of
conduct. ' Heasuring the initial hesitation in the first and follow-up
assessments nay be valuable in monitoring the devélopment of reflection
renulting from thunpeudc interventions. Furthermore, therapies wh Which
have as a goal the development of reflective attitude and inner speectg . 1
in impulsive children should train the child to be reflective at the 3

_ moments betveen the presentation of a stimulus and the beginning of
the response. > :

Senondly, the speech breath rate and the output of speech per .

breath are useful for the neasurement of amxiety in diagnostic nter- i

views and in psychotherapy. These measures of anxiety, it has been

shown, can be taken unobtrusively.

Vg e 2 = i
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'APPENDIX'3 . ©

CASE SIMMARIES




Subject’ #1
This 9-year-old bpy was referred by a Ch1ld Welfare Worker
7 3 PR 7
for an assessment, He was abopt to appear 1d.Court having been charged

for breaking and entering.. He had a two-year history of Stealing mmey

from stores, peers at school and his teachef; also, he stole the luiches

. of several children at schobl, which he gulped. He vas in Grade 4 and
vas a good student. Hehad mo friends and the othef children seened to
mistrust him! He vas living with his wther, stepfather and an older

stepbrother. His family of origin broke up four years earlier when the

+ " £, raus s
mother walked off leaving the two children, ircluding the patient, under

the care of the father who suffered of manic-depressive illness.- The
father subsequently requested that thechildren be taken into care.

‘Both children were then placed in-a foster home. The patient joined

the mother's new family a year-and—a-half prior to the present referral.

Following the assessment he was seen' by the psychiatrist irregularly a
few times before he discontinued through lack of interest on the part
of his mother., He was a quiet child and with the psychiatrist He was

distant and reserved.

-Diagnosis (ICD-9): Compulsive conduct disorder « 3122 °

S

=T

Subject #2

This 10-year-old boy was brought to the Emergency Clinie of
the hospital in vhat was described as a state of “blackout." . Organté
pathology was ruled.out atathe time and the diagnosis of cowveraton

reaction vas made, This boy had been seen at the Psychlatric Service




a fow years earlier £o¥ behavioural problems but there vas no effective

ionaw—up because of lack of interest by'his parents. At the time

ot the emergency referral, he vas totally beyond control, was assocl-

am\gA with delinquent older boys, was stealing, smoking m;xijnana,
vandalizing pubiic and private property, provolzlng other children and
£ighting with them. At school he had been restless, diéruptive and
unde‘tachievinhalthougn he ‘was of normal intelligence. Also, he ggr'
1nta’tempers at home, was afraid of the dark-and complained of abdominal
wers inadequate and over-

pain on and of f. The parents of this-child

indulging. -The mother had, froma previcus marriage, six children, )
all of whon had “shown either 1 or the

girls had tllegitinate: pregnancies.

Nearly

the Boys' or the Girls' liome and fhe of the

all of then spent time in

boys was in jail at the

tine of the referral of the patient,

Diagnosis (ICD~9): Mixed disturbance of conduct and emotions 312.3,

Subject #3

< The referral of this ll-year-old girl vas inttiated by the

mother who had 'noted‘ that het daughter was getting increasingly more o

Freiuent eilsodes of RIGhE Ceriota;and sleepwalkingl THE glfl was
irritable most of the timé, disobedient and oppositional to the mother.
S Ry i o Tt wag roming the downtown streets with other
yourgsters and. was shoplifting: At school she vas doing poorly and

. vas in Grade 5.- '

She .came from a one-parent fanily which.was on social

assistance and consisted of the mother, the patient and two younger

stepbrothers,  She and hér mother were seen by the psychiatrist only

three times, They appeared to had Lost interést for further follow-up

1

i SRy e - i,




sincel the slesp disturbances were controlled with Tofranil 25 mg. bs..
The girl spoke little, was distant and non-involved during the sessions’
with the psychiatrist. There was no evidence of apprehension or anxiety

during these sessions.
! -

" » . '
Diagrosis (ICD-9): Unsocialized disturbance of conduet 312.0. »

Subject #4

) This 11-year old hoy was referred at the request-of his mother.

He had had a history of stealing money from home, which hé spent on junk

food. In defence of himself, when he was caught stedling,-he was able

o tell, Gonvineing Mes; e vasa Tontly By vbo could not wake f:lagds.'
e fought a lot" with other boys and recvmed”osé biten wieh: forn ;i
clothes. At home he was constantly dn trouble with his mother whon he
anbasonized contindusly) Hewas dn Grade: &, ail was:bmaiierad a-serichs

discipline problem at school. The boy was born out of wedlock and was

kept in fostep caretill he was 13 months pf age. At that time,. he was

taken back by his mther vho had been married {a Ehe meantine. The' :
wiocher®s fostnd aopted i hild i ovex the yearea better rel‘utié_)n—‘
ship developed betueen the stepfather and the child, rather than between
the mother and the child. The boy appeared’ shy and avoided e’ye to eye

contact with the psychiatrist at first. In subsequént sessions he felf

more at ease but he never did become eloguent, He and his parents

0

were seen six times for psychotherapy and counselling, respectively,
The improvement observed in his behaviour and the relationship with his

mother was remarkable,

1

Diagnosis (I6D-9): Unsocialized'disturbance of conduct ,312,0




Subject #5 : N g

This 10-year-old lmy had a long hidtory of disorderad behaviour. ~

i He often got into fights with other boys, broke wﬁm{ows of houses and

cars, -was accused of killing a cat,. started fires in the bushes, black-

mailed fis mdsher, threatening he was going to kill himself if she did

not give him one dollar, which he immediately spent on cigarettes. At

" '
Lo i school he was very disrupfive, restless and. imattentive. He was in

Grade 4. At home he was Fighting with his older sister, could not
“sléep alone because he was frightened qf ghosts and was very restiess -
.during’sileepu Both his parents were skid-row alcoholits till al?‘out .
. ‘. four years"befnre the referral. This child vas in fact raised by the
3 106! SLRERE WHG,HE EHE:EI IR 6P He KativEyl, a4 Snesvear-dly ®

.. " 111e§itmte child. The boy developed a positive relationship with .the
: N psychiatrist and showed —— improvement during thié f61TEwo

- - period.

(I1CD-9): Unsocialized di of conduct ~ 312,0

i - Subject #6

This 9-year-old boy was seen on the request of his mother °

who feared his behaviour problems were serious, Apparently, she found

«1t difficult to discipline him: He could easily get into temper, become ,

aggressive and destructive. With other children he was bossy. At

o A
3

school he was' restless and disinterested in work., Also, the boy com-

% }t . . plained of abdominal pain and had sléep problems on and off. The family
- .
i . had .two more younger sens who djd mot present any behaviour problems.
i

The mother was the person who applied discipline at home, since the

o 1] ‘
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father was absent working long hours, but he at times could be quite )

harsh with this boy. = On assessment, the problems of the child were not
considered serious and in fact, following a few sessions of psycho- i
therapy with him and counselling with the mother, considérable improve- : :

ment was observed.

Diagnosis (ICD-9): Mild unsocialized disturbance of conduct 312.0.°

s o

=

Subject §7 i ’
This 10—year—old AR vaPaEad Pt aaHRATE Y AT HEEGRL.
, Apparently'he was aggressive to younger children and used to steal

wbily-aid SoadiFro Kis pagee, Ta £hesclasasona e vas dLbciptve.

Academically he vas doing very poorly. At home he was disobediént ‘and

irritable most of the time, complained of headache on and off and

banged his head during sleep. The boy was born out of wedlock and was

-

S V. initially destined for adoption, but shortly aftervards he vas taken
back by his mother who had been married in the meantime and was finally
" adopted by the mother's husband. During the following months, the “ehild =
was severely battered, allegedly by the stepfutj_ér‘und was treated in
hospital. The parents had had a.younger son who had never presented
psychological problems. Life in this family was mot happy. The parents
! separated'a few tines, they moved to Toronto and back to St. John's,
“and ‘the stepfather vas unemployed at the time of the referral. Te
mother was aggréssive, unhappy, and the stepfather was quiet and psssive.
This boy was seen several times by the psychiatrist and improved con-
siderably in his behaviour although he made little, if any, progress

acadenically. . < 3

Diagnosis (ICD-9): Unsocialized disturbance of conduct 312.0.




Subject #8 - o
This Ii-year-old oy wgs referred because his other found it
O Ty L LA hin since he had moved into her
Home.a few months'earlier. The parents had already separated and the
mother was living with their second child, an'S-year—old so¥, ~ The
paELEit bad Livad with 'His) grandparents for e iabsr of yeara? The

boy was moody, stubborn and bossy, trying to rule the mother's life

as she put it

Also, he was viciously aggressive to his younger - _
brother who had -Perthe's disease; at timeés, he might-pull his affected
leg or take his crutches away and lock him up in a room. He might,

also, get into fierce fights with other children around his home and

*school. Otherwise, he was a competent boy doing well academically,

keeping & busy paper route and helping run the house. He refused con-

sistently any i with the psychiatrist whose interve wvas

“finally limited to counselling the mother.

Diagngsis (ICD-9 Unsoclalized d.ul.urbancz of conduct 312.0

/ i

This 10-year-old boy was referred by a Child Welfake Worker.
Apparently he vas yandering in the streets a lot, used to get into
£ights with his younger brother and other children, and often got into
tempers during which he might throw rocks, rip the walls. and break the
windows of his own house.  Also, he'was testless and irritable most of
the tine, wms biting his nails continuously and wetted his bed at
night. He vas disinteres:ed in,school work. He. cane Fiom a broken
s atssEhantzen FaRd1y, sndgollbwtig T vetevaL o the Child

Psychiatric Service he was taken into care and placed in a foster home.

Diagnosis (ICD-9): Mixed disturbance of conduct and emotions 312.3

i
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o
ANXIETY DISORDER GROUP

-

Subject #10 : -
’ This 11-year-old girl vas referred by an Orthopedic Surgeon
W v B B B R referral she was walking on crutches.
Her right leg v apparently non-functional, being ‘held up in a‘
constructed position for nearly two months. The onset of the disordgt

vas sndden, having occurred while the girl was in a meeting with o:har

. ]
~'cadet girls. She said she felt pain in the leg »iinh became stiff.

Ever Since then, her right foot had mot tmu:hed the ground, until she

Téceived psychiatric care. * No other psychiatric symptomatology was

. present in the patient. She was a shy but pleasant child, who talked

little and conformed readily with the ward rules during. her short in-

patient psychiatric care. She recovered fully the function of her leg

within twogweeks. Follow-up half years' later showed that she

was free of any’ psychiatric: symptoms. She came from a small town. -
She was the eldest among the four.girls of the family. No family

psychopathology was evident on assessment. wi oW

Diagnosis (I0D-9): Neurotic disorder, hysteria '300.1.

SN, B

Subject:#11 ,

Tods 12-yoar-oid glri vansses saan emergency case. A few
days earlier she-had become aphonic, apparently immediately after she
had been threatened }nd chased by an older girl. In the interview !
she could ‘only whisper to the doctor. A few days later, durinmg school

exams, her right arm became stiff, extended and r;on-funptionsl. This

sympton lasted about one week. The girl was the only child of her




A

elderty parents. She wos véry dependent. on her mother. At the time

of the referral, she vas missing several days of school because of -
mild colds and other minor ailments. At home, she vas spmeitug = 2ot
of ‘time watching TV. Also, frequently, she used to get into tempers,
screaming to the mother if she did not comply to her Adﬁ.n-nda promptly.
She and her mothe? were seen irregularly over a period of seven months

during which time she showed some progress in that the comversion

symptoms did not recur. ‘Her school to be drregul

and both-she and her mother remained very-dependent on each other. '

m-gnms (100-6)} Neurotc disorder, ‘hysteria. 3001
Dependent perammlity traits

Subject #12

This 12-year-old boy vas referred by's paediatrisian who vas
treating hin for peptic ulcer. The boy had apparently been very
anxious and phobic for'a long period of time. He could not cope with
darkness and being left alone;, He needed a companion most of the time,
and particularly at night. His mother or younger brocher had to turn
the light on, before he-entered a-roum; and éither she or the brother
had- to slé:p'uiz_h b patten; . S Lol ot kv de the bathroop
unless the mother was .standing by ‘the door.’ 1f sha &1d not_go slong

with his counterphobic demands, he might get into a panic which in

; R 4
turn upset the mother a lot, Lf he was out playing with other children

he would give up the play to return home before.darkness, He was tense
& . ik
and apprehensive most of the time. He was a soctable and likeable boy

and participated in sport activities.. In his early yéars he had |

experienced bredth holding spells which came to an end by the time he




| Disguosis (ICD-9): Neurotic disorder, anxiety state . 300.0 . - | i |
. obi i

entered school.- This boy came from a broken family. The parents were
separated and divorced three years earlier. The father vas a violent
man and_ o and off he continued to" threaten his former wife. The -
mother vas'an \ anxiods pirion and, at the time OF thie referral, she wab
on "nerve pills." The patient was.in Grade 6 and vas an average student. . - ° 4
He was treated first as an 'Ln-puiem: for 'na‘arly one month and then ‘as % i
an outpatient. By the tine the follow-up was dlscantinne,i he' was ;ree I

of excessive anxmy and phahtc preoccupations. '

< aymptolns also p:escl\t B! B ' e
% \ . .

Subject #13 4 # . 2 . :
The referral of this 10-year-old boy wis initiated by his .- o

mother who was worried about his excessive reactions of fright when -
" his stepfather shouted, with whom nevertheless the boy bad a gm;d %
relationship. Also, he got frightened at school if the teacher raised
. the volume of his voice. 'The boy alvays avoided aggressive children
and competitive situations sp;l mixed little vﬂlh other boys. , At school \/
he was doing poorly. When seen by the pxychi‘.tdlt he was at first = -
shaking and fidgeting and avoided eye to eye contact, but it did not
take Tong before he started to express a variety of fears of bodily

\ ‘injuries he' might get in a possible accident. Also, he readily recalled

'1&_&:5@ an autofiobile accident he had experienced at the age of five

. years. " Hid, hu‘thgr appeared to be an anxious person herself, She o
ddvorcad her Bicat hustand vho vas €he boy's ‘fathar vhen tha cH1d vas
nine wonibs of: age.and soon married the preser;( husband, The couple

had a son who presented no emotfonal problems. The child was seen on




RN
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Supelisthistapy sndehe Mother ecetvel SoMBALLINNE,, ThELHg ENLS peeion
of time’ he"showed apprecable change In that he got frightened less
.bth at hohe andgchonl, and started to .lnb: with other boys.
N It . @ i ' P
Diagnosis (ICD-9): Neurotic disorder, anxlety‘slatz 300.0
. Subject #14
This 9-year-old girl was first seen while she was in the
Ot:ht;paedic War_d. of the Hnspi.tal... She was admitted for investigation '
"of a recurrent pain located in the upper region of her back. The
+ investigation ruled out any possible physical cause for the pain m&,
in fact, the girl feit no more pain while in hospital. The girl vas
an apprehensive and worried qhild at home, competing with s:me other
girls for high marks at school. Her intellectual endownent vas,average
and she had to vork I3d to Veep tp with the compatiticn. Bhe was
sensitive and might easily get upset if someone at home or her teacher ',

shouted. Her mother had experienced episodes of psychotic depression

- and herself had recurrent "back pain"; she used to become very worried
: - b

and rushed the girl to the doctor when she complained of “back pain.”
The follow-up of this patient was irregular and came to an early end,
Eixst because of the distance betieen the place of residence of the
‘fanily and the hospital and, second, because the other never did become
fully convinced that tl:xere was nothing !«‘{t‘png with ;‘.h! child's ~"ba£k."

Diagnosis (10D-9): Newrotic disorder, amiety. state +.300.0

Subject #15

The referral of this ll-year-old girl was precipitated by her':
- & v

refusal to attend school. In the morning she might et very anxious

and refused to go to school. If the parents forced her and gave her a




ride to school she might get into a state of panic and run after the

parent screaming. She wis in Grade 6 and was a good student. At home,
she kept following her mother around lest she walked out and left her
alone. —At bedtine, she demsnded that either the mother or the father
slept with her, and if the parent who was in bed with her tried :;1

get out she might get U in & state of scute suxiety. The l:or.her, in

the, meanitine, was inireastngly getting vorried sbout her d-ughtet s

condition and she either overindulged her ‘orshouted at her. On the
other hand, the girl was worried about the mother, fearing she might-
i@ although she was of good'héalth. The family was not a happy one.
The' parents had frequent arguments between themselves, and threats ‘of
separation had been thrown at each other. ﬁg second child of the ‘'
family, a S-year-old girl, vas not showing amy signs of-emotional
disturbance. A few sasstons of cowmselling with the parents and

pzyl:bﬂthexapy, plus medication for the|child, _d'!a'nnt lead to apprecf--

-able results. Follow-up was discontinued because the parents requested

referral to another-service. - ¥
5 1@ % . .,
Diagnosis (ICD-9): Neurotic disorder, anxiety state 300.0 =
(Separation anxiety) 2

Subject #16 .

This 12_-y=.r-o1}1 girl was first seen on consultation in anq;her
vard of the hospital where. she had been aduitted for investipation. She
conplained on and off dlitig & parisd SE cevital samthi SE VhEuELRnE

abdominal pain, headache, backache and urgency and dysuria. Also, she

" complained of feeling discomfort in her vagina, At thé same time, she

was constantly apprehensive and might easily get very upset and burag




into tears. She might privately express guilt about a sexual comtact __
' she expordgdced with an older coustn 2 feu years cartier, But e cne
stme’ tima she was seductive to the boys 1n the ard., She web trans-
ferred to the paychiatiic vard but sbe was sopi discharged by her
parents who vere worried about the gossip in their small town 1f it
becams, known that the child was wider paychiatric!sttestion..- The.gizl
vas in Grade 6 and vas doing well academically. She came froma family
; which did ot present any obvious puychcplﬂ_mlog'.y. The. other had .
ncher'g:m;g religious beldefs and expected the girl to read a pas-

"'sage from the Bible before going to sleep every night.

Dugmsls (mn-q). Neurotic’ dism:det, anxilety state  300.0-
(Somatization of anxieby) - S

Do ooy
Subject : A # 3
This 1ll-year-old boy was referred l).y the Family Doctor becauu o
he had wissed several days of t:hool. He vas refusing to attend and
when his mother forced him to school he ran avay and riturned houe.
During the same period of time he was m—xnble. getting into tempers,
shouting, svearing and Cursing. Also, he had given up various sports
which he Lt'kad. His mother, who had always been very fond of this
child, got very upset when he was upset,and relpmuled‘ to, the child's
problem by keeping him indoors and close to herself as much-as possible.
Prior to the onset of the emotional problem theboy vas an even tempered
and uoeps;-t!.ve (;hilﬂ- At the time of L’he‘ raégrrul he was in Grade 5
':"ﬁhlc_h he was f.hm,. This vas the youngest among the four children .of. ’
the family, and unlike the others he had - history of several hospitali-
zations up to the age of 9 S - Llle years, he was treated for
4 ¥




tngutnal heznia, upper respiratory infections and nephtotic syndrone
mast :ecently Since his refusal ,to attend scha71 haﬂ become chronic
'He vas adnitted for tapatient psyéhdatric care. In th‘e ward hé vas
stubbors and oppositional at first and at tines he could get fnto'a

|
temper, but it did not take him long to become friendly, cooperative

+-and confident in-the classroom, 8 .l

Diagnasis (ICD-9): Neurotic disorder, anxiety state  300.0.'
y)

\ . i (Separation anxiet:

i S [
. Subject #s

\ P This 11-year-old girl was referred for falnting episodes of

\ $ ’ gecent onset. Agparently she fainted vhen she visitsd doctors’

‘ " offices and ‘sav “peedles" or anatony pictures h’n/nging on the walls.
‘ Also, she had recently been irritating her mm:her by her increasing

; \ / * indecisivencss about what clothes to put on and whether or not -she
had kissed the mother when leaving for ashosl ox o b voo At bed~
tine. The "goodbye" or "goodnight" kisg might have to be repeated
several times before the mother stopped it by jshouting. Also, m;
sirl vas becondng tncreasingly preoccupied with cleaniness and kept

washing her-hands frequently. At school her performance had dropped

sharply during the last few months, It appeared that her failure at
T . L ey
correct, which left her at the end with most of her verkinol “done,

. .7 This was an adopted child who had become very dependent on her mother

_who, 1in, turn, appéared very dependent on the child. A.few months before

 the'onset of the anxiety state of the girl, the mother developed

melanoma on her left leg%hich was removed, but the possibility of

her dying or Raving her leg amputiated vas discussed' in the family.
b g




The girl became preoccupied with the fear of the death of either her'

mother or herself linu then., The ;1:1 wds under ‘active treatment at

‘the time this report was being written. )

Diagnosis (ICD-9): Neurotic disorder, amxiety nutt < 300.0 °

(with obsessive-compulsive (nmru)

i
o
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- 0 ) APPENDIX 4, b

Junior Eysenck Personality. Inventory

i
i - Group , . Subject # Extraversion  Neuroticism - Lie
H A . i [
1 13 1.8
) . 2 12 18 3
G 3 16 1% 1
' © 4 14 15 1
? s .
{ b 5 17 18 4
. " 6 12 1 0 N
1 5 s
s 7 16 16 6
8 23 17 4
9 13 14 5
@ 10 16 Bt 5
11 5. . i 0
~ - 3y
5 12 18, F 203 4
r w g 13 i2 19 |
! ©
! & Yo 19 11 R
c o 15 21 s 18 ;)a z
u )
= . 16 14 18 s
- 17 18 12 3
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.
APPENXID 4, c
Matching Familiar Figures Test =
t Zad
Group . Subject § - Mean latency Errors
S
1 o 1 J 2
2 £ B
3 =
. ;
o i 4 - 18.4 8
= . 5 7.9 ¢ " A8
Al .k N
- ol 8.1 11
o H E S
o 7 14.1 sh A
8: . 354 56 -
C 9! 13.0 12
10 - 14.0 oog
1n B0~ 4
7 . 14.0 7
» 13 - 17.2 1
@ 14 .+ 15:6; oS,
g 15 1.1 i6
= 16 33.3 7.
= < g7 22.7 9
. 18 70.7 o




Variable Abbreviations
Applying to Appendices 5, 6, 7, 8, 9, 0, 11

; ' g e 4
U Duration of Utterances ) g5
TvoW Total. Verbal Output in’Words ‘ RS g
TVO% Total Verbal Output in Syllables . - S 4
... Number of Pauses 5 o 3
: . . TPT Total Pause Time '\\ . A e .
Sl 2 oA ‘" Average Length of Pauses Pl : ;)
; RPT Relative Paise Time Bt g T8 i
e SPR Silent Pause Ratio 3 o {
g i B 2l Initial Hesitation ° =
: " mit’- | Initisl Relative Hesitation - . s |
i SRH Speech Rate in Words 3 .t p B
f . ) SRS - Speech Rate in Syllables SO vy
B P o . AR Articulation Rate 7
l? NI o Number ‘'of Inspirations
i ~ " Frequency of Inspirations 3
e SER - silent Pause Ratio .
0SEBW Output of Speech per Breath in Words
0SEBS Output of Speech per Breath:in Syllables
v Ventilation Index in Words

Ventilation Index in Syllables )
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APPENDIX 5, a : 3
" Extralinguistic and Speech Breath Measures

o Mean of Three Pictures

‘ g u s = o Variables

; Ject . i ; 2
Group.  # E :
DU TVOW TVOS N’l’v TPT ALP RPT- SPR
. 1 424 Mo 8.0 183 181 1.0 0.43 0.26
: 2383 743 1013 2173 13.100.63 0.34 0,29 J
: .73 26,9 44,0 57,7 ) 0.92 '0.44 0.27 ’
- 4 445 80.3 103.9  '22.3 20.3 0.89-.0.45 0.29 :
' S5 269 567 7707 CILT 12.6 1.14. 0.48 0.22
6 386 78.3 973 16.7 11.3 0.66 0.29 0.22
7 319 64.3 737 18.3 10.9 0.60.0.34 0.30 L
8 .52:1122.3 144.3 - 26.3 18.2 0.69 0.35 0.23
3 9 30,8 5.3 66.3  15.0 13.5- 0.98 0.43. 0.28 3

10 °23.6 51.7 9.7 12.3.10.1 0.82 0.4 0.25 3:1 0.19
1 357 510 643 16.3 15.2 0.88 0.40 0.33 7.6 0.19
12 37.6 37.7. 53.3 9.3 24.4. 2.60 0.64 0.25 1.8 0.06
713 287 553 713 167 12.3 0.75 0.43 0.33 29.0 0.50
® 16 516 72.0 9.0 23.0 34.2 I:53 0.67 0.33 4.3 0.08
T'15 150 4.0 677 5.3 2.2 0.50 0.14 0.09- 1.1 0.40
e s 16 27.7 510 70.3 . 13.0-10.5 0.84 0.38 0.27 7.2 0.20
“ 17 344 637 903 13.0 14.3 1.08 0.40° 0.22 4.9 0.13

18 68,3 94.7° 1203 28.3..35,7 1.29 0.52 0.31 25.3 0.23
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{ APPENDIX 5, b -
Sub- . Vafiables
Group ject
X SRW SRS (AR NI ¢ 4 4 SBR v051’:314 051;85 VIM VIS
oo 4 1.65 2.05 3.6 .10.3 4.1 0.25 5.9 86 14,8 12.1
2 197 2.68 . 40 123 3.2. 0.32 6.0 o7 N 12,2
¥ o 3189 232 418 6.0 4.1 0.24 7.3 9.6 13.7 107
3 @ 4 1.84 2.3%  4.24 7.0 5.4 .0.18 "12.6 v1540 6.‘2
g 2 5 210 '2.66 5.8 7.0 3.9 0.26 8.1 1.1 8.8
= 6 2.05 2.75‘10 3.61 6.3 6.1. 0.16 12.5 15.5 6.5
ST 201 242 3.7 90 3.46_0.28 8.4 9.9 10.2
2 8 232 2.6 427 138 4.0 0.26 9.1 108 9.3
= 9 1.66 '2.16 .°3.83. 9.0 3i5 0.29 5.8 1.5 13.4
10 . 2.16 2.86. 5.00 - - - - e = -
11,45 1.83 3.5 7.0 5.1 0.19) 7.6 9.8 - 15.4° 1l.4
12 103 145 416 100 3.6 0.27 3.7 53 7.9 19.7
£ ‘13 1.86 2.41 4,22 6.3 4.8 0.22 -8.4 '11.0° 12.1 9.1
: . : 14 1.46 ‘1.33 5.84 79, .6:0 0.37 .9.5 ©11.9- * 10.5 8.3
w15 364 448 524 43 3.5 0.29°12.6 15.5 1.9 6.5
CUOR a6 187 258 42 0 5.0 5.7 0 0,18710.4 16 10,0, 7.3
= 17 1.93 2.74 4.42 8.2 3.8 .0.26 9.3 13“’0 1.4 7.9
‘ 18 137 175 3:66 - - - e

R .

v
of WU

¥
I
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) v . APPENDIX 6
o 5 o Vatiable bbreviations =
el Duration of Utterances
o VoW * Total Verbal Gutput in Words .
- V08 Total Verpal Output im Syllables .
W Number of Pauses . ’
RIS - Total Pause Time LEA 3 8 ek g
: T MNP . . Average Leigth of Pauses o = ;
R RPT Relative Pause Time - gt g - i
SPR . Silent Pause Ratio 5
1H . Initial Hesitation
IRH Initial Relative Hesitation
3 SRW ' ' 'Speech Rate in Words B . -
o s ; RTINS Speech Rate in Syllablés
. " o Articulation Rate . ork : g
$e Mg w9 U * Number of Inspirations < T %
| ! 3 I ¢ Frequency of Insplrations
. SPR " Silent Pause Ratio
2 0SPEW Output of Speech per Breath in Words
[0SPBS < Oiitput .of Speech per Breath in Syllables '
Lo Ventilation Index in Words
[ . TT. .vIs. .. Ventilation Index in Syllables
. \
. )
7 ,




R APPERDIX 6, 2

Extralinguistic and Speech Breath Measures

Story Telling Task
: Sub- 1
crouy_j:c: ) Variables
DU TVOW 'i'VOS NP TPT - ALP = RPT SPR. IH ' IRH . ‘
P10 76,2 1230 D158 31 428 1,38 0.5670.25 00— e
K 2 86 . 15 205 33 35.1 1.06 0.4l 0.21 2.0 0.02
3 86.8 227 261 35 23.3 0.667 .0.27 0.15 - .-
. o 4 48 128 145 23 177 0.77 0.37. 0.18. 3.0 .0.06
5 5 - 2.6 68 -85 9 8.3 0.92° 0.37.0.13- - .-
T6 468 136 169 19 12.8 0.67 0.28 0.14° - -
° 7 7 444 122 . 140 21 133 0.63 . 0.30 0.17 10.8 0.19
.8 _w43.6 32 362 %0 63.4-0.70 0.4 0.29 12.8  0.08
L 42.8 65 .51' 15 11:9 1.46 0.51 0.23 15.6 0.24
6 i
10 -4l 14 122 2% 164 0.68 0.0 0.21 - -
! © m - 376 92 103 13, 16 0.74° 0.37 0.21 6.8 0:15
’ 127 8.8 53 69 - 15 43 L.2.87 0.73 0.28 -7.2 0.11°
: 13 47 145 . 169 21 15.1 0.72 0.32° 0.14 o -
i . S ss2 9z 109 M 169 0.0 0.3 0. - -
‘ % 15 .57.8 202 244 26 135 0.52 0.23 0.13 5.3.0.08
P E 16 58’151 o168 27 223 082 ‘0,38 0.18 10.9 0.16
o “ w48 i 93 104 16 250 157 0.2 0.17 15.2 0.24
E 18 0si6i1r9 220 T 39 ssLa1 052 0.2 2206 017
} i
¢ 4

1 e g

| Seanpe

|

e
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. APPENDIX 6, b 5 ; ER
: A = |
§ - Sub~ .
3 I *..Group ject . Variables
i . ]
SRW SRS AR NI FI SBR ~ OSPEW 0SPBS VIW VIS

. 1 L6l 207 473 1 5.4 0,18 8.8 11.3 -11.4 8.9
& 2 179 2.3 4,05 17 5.1 0.20 9.1 12.1 .11.0.8.2
F 3\ ;.51 3.0 4,11 26 3.3.0.30.°8.7 10.0 1]1.4‘ 10.0 i

4 2.67 3.02 478 I 3.4 0.29 9.1'10.3 10.9 9.6 ' 1
5 3.01° 3.76 5:96 6 3.8 0.26 11.3° 14.2 8.8 1.1 K
6 3.03 3.77 5.28 7 .6.4 0.16 19.4 24.1 5.1 41 A
7 %719 315 4.50 17 2.6 0.38 7.2 -8.2 3.9V —F
‘ ;
9

Conduct

217 2.52 451 .4 3.5 0.28 7.6 8.8 13.111.3 . .
~ 1.52 1,91  3.92 9 4 0.21 7.20 9.1 13.811.0 °

10 . 278 297 49 - .x - - = =" g
11 2.45 2,74 4.40 12 3.1°0.32 7.7 8.6..13.0 11.8

>‘\- 1\2 0.90 1.18 4:42 10. _5;9 0.17 . 5.3 6.9 18.9 4.5 "
oo 13 3.08 3.5 530 12 3.9 0.25 12.1 14.1 8.3 7.1
; 2 % 203241 385 12 3.8 717 9.1 13.011.0
S 3.49 422 5.51 15 3.8 0.26 13.5 16.3 7.4 6.1 a
16 260 20 476 1TUSE0.19 1.7 15.3 7.3 65 ¥
; . W L4 21 4k 10 4. 9.3 10.4 10.7, 9.6

18 1.68 -2.06 4.26 - -
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. ) APPENDIX 9, &
Tnitial Counting <
Relation of Extralinguistic (1-6) and Speech Breath (7 10) Variables
e with Sex (t-test), Age and IQ (Pearson's r)
sex Age 1Q Pere
Variable t value Full _.Verbal __ formance
1. Total : .
Tine (1) 520 =103 L1 L§42% 196
2. Number of
Syllables (55) Semitin ¢
3. Number of \
Pauses (NF) 117 -42L 525k L5l
4. Total Pause -
Tine (1PT) 69 -.206 sy 62k 28
] . . ¥ -
5. Speech Rate R
Syliables (SRS) - 37 G416 450 .588% 269
6. Articulation X T
Hhes Gy 1.55 1020 "-.164 - ~.302 -.101
7. Number of .
- " Inspirations—NI) 1.64, -.208 -.023  -.120 -1003
8. Speech Breath ¥ -
Rate (SBR) .45 LS04k 4527 317 .570
9. Output of Speech per .
Breath Syllables 1.73 220 -.229  -.256 -.358
(0sPBS) R .l
10. Ventilation
‘Index Syllables 108 -.426 525%  .520% 491

Levels of significance * 0.05 two-tail
*

0.01
#kk 0,000 " M
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o X T appEMIX 9, b
§ /. i 2™ ¢
d Final Counting . : :
" - :
) nexamn of Exnﬁ’{ugmuc (1-6) and Speech Breath (7 10) Variables 5
with Se% (t-test), Age and IQ (Fearson's r). . R 1
¥ . . Sex Age - 10 - Per- . .
{ Variable t value Full Verbal _ formance \ t
¥ 1. Total i .
Tige. (D), 50 -359 0 L2648 S0 17

2.. Number of Constant

Syllables . . ‘ ; X 1
ol :rflP) 2ow —93 -8 .399“
g;:l(f,:g“ L 1.28 .35 .26 :31!3 .188
) % :ﬂ;:'gl‘: toasy . L2 -3 200 Y 116 =% i
5 ;:2“‘;‘1;5“’“ 1.26 .00 -.118 :;52 o ( -
‘. N <
My i e o
8; GSreech Breath ©1.70 -.108 -.109  -.3837 253 E

Rate (SBR)

9. Outpnt of Speech )
064, -.236

per Breath © o352k U357 -l
Syllables (OSPBS) . o . E
10. Ventilation =
Tndex Syliables 2.97% -.388 .14 -.087 v .393
o “ (vI8) . . N
Levels of significance * 0.05 two-tail ‘ {
* 0,01 "M :
5 *x 0,000 " " i i
B i
' f
- ¥
% ) TT— 4
’ﬁ




Relation of Extralinguistic (1-13) and Speech Breath (14-20) Variables
th Sex (t-test), Age and IQ (Pearson's r)

APPENDIX 9, c

Picture Description Task

221

- Sex Age 10 (WISC-R) walt
. Variable ¢ value. Full _ Verbal formance”
1. 0u .27 =.097 274 537% ©w301
‘ 2. TVOH .89 | -.136 358 RER .
' 3. V08 A1 -.259 .kzsé‘ [205 60
4w / ! 48 -5 23 403 .359
5. T V.40 -.077 -.001 147 a5 Ty
4 6. ALP .14 082 -9 -108 -z !
' i
7. RPT 18 T -.079 1,302 -.255 . -.800 .
- 8. sm .05 S0 -121 -,066 27 3
g Com .79 .106 L0660 -.295 420 o
10. 18 11.13 a5 0ok -2 .29
110 SRH s 038, .15 " -.091 . -.009 : :
12. s8S 4sc . oam .om —a0 s —am
13. R 74 L0727 -2 -ssx -.208
. T ouwm 2.76% a6 s 2066
15. I 1.38 —017 26 244 .328
16. SBR 139 o021 5.2 225 -.312
17. 0SPBW . .89 053 201 70— s
18. oses (93 1200 3 002 062
19. Vv .85 139 -135 -.005,  -.120
- 200 vis .89 .063  -.076 047 -0

Level of significahce

*
*k

.05 two-tail
vgl M om




APPENDIX 9, d

Story Telling Task
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Relation oi Extralinguistic (1-13) and Speech Breath (14-20) Variables

with Sex (t-test), Age and IQ (Pearson's r)

Sex Age 1qQ (WISC-R) Per-
Variable t value Full __ Verbal _ formamce
1. 00 .12 086 43w .513% .266
2. TVOW 4 760107 443 384 .333.
3. VoS .079 493 L44Tx 354
L7 ..009 382 .410 .289
s T2 067 353 L482% 212
6. ALP Cras 13 -ase -l -.203
7. ReT 1.8 .03 -1 .056 155
8. SR 3 34 -2 .066 212 . SOk
9. IH T -.630%  -.589 520
10, TRE - 12 -.520% . -.BAl%k - BO04wk Tx ¥
1. s .90 . .028 0%  -.189 .229
12. s8s . 57 -.082 G262 -.109 255
13. AR \X .65 -,020 .68 T-.115 290
1. N 20 s s e .210
15. FI 18 -.017 226 .355 016
16. SBR .93‘ 072 -.187 -.304 .03
7. osesw 31 S.048 .328 .218 .236
18.-05PBS -— 04 - -,103 L351 1263 .228
19, v .56 .080  -,269  -i138 .200
20. VIS .22 Can .188 212

.101




APPENDIX 10, a
Extralinguistic and Speech Breath Measures on Follow-up Experiment
Mean of Three Pictures

Sub.
. Group }ﬁ

o

TPT ALP RPT  SPR IH IR

4 30,37 ‘75 91 14 13.6° 0.97 ..0.45 .0.19 3.0 0.09.
5 26.4 72.7 90.3 13.3 10.3 '0.76  0.40 0.19 1.4 0.08

6,342 60 ,,8 <+ 18.3 16  0.86 0.46 0.30 2.1 0.06

7. .58.6 | 81.7 100 21.3 13.8 0.66 . 0.36 0.28 4,2 0.10
8 3.7 71 98.7 16.% 13%8 0.80 °0.39 0.23 2.0 0.06 -

g 8. = - - - = =g e w

11 24,9 47 61 11.3 9.3 0.82° 0.38 0.26 7.9 0.24
12 37.2 40.7 61 14 23 1.69 0.61 0.35 6.4 0.15
’ - < .
v w13 417 .77 95 26 21,3 0.79 0,50 - 0.34 11.5 0.20

- 14 23,5 33.3 447 14,7 12,7 0.88 0.54 0.44 2.6 0.08

e
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10, b
Group, §2b; : ;
il Variables . - i
SRW SRS AR NI FI SBR OSPBW OSPBS ‘V'i‘", vis «
e — J
- L R - A Y
R - £ = = ol G 5 o
: 4 2,47 3,00 7 5.45 5,0 6.1 0.1; 15.0 18‘.1 6.7 5.5‘:‘
TTS 273 340 5.66.7.3 3.8 0.7 102 12.2 10,0 8.0
S 6 L7 237 44l 7.7 45 0.3 8.0 10.6 12:7 9.5 ’
TU210 257 396 12,00 327 0.8 8.3 10.0 121 10.0 R
8 2.03 2.79 4.64 -7.3 4.7 0.2 9.7 13.2:10.5 7.7
§ T = e T am . P L L ;
10 .2.72 ‘?.55 5.31. 4.7.. 3.5 0.26 10.6 7T
11 '1.86 2.45 3.98 6.3 4.1 0.25 7.8-'10.2 14.2 10.5
12 1.12 1.66 4.31 8.3 4.5 0.25 5.0 7.5 21.6 13.7 N :
:'13 1.95 2.41 4,74 1.0 ’4.5 0.22 . 11.0 13.7..9.2 7.4 ;
914 1.40 1.85" 4,12 4.0 "6.4 0,15 9.00 12,7 1.1 7.8
: 15 - - - - - - - & o - ¢
a 7
<16 - - i) 5 & -4 ® < = 2
i B - wa S oa = - o =
B - o= - oo - - E .

e R 1.

i
£
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APPENDIX-10, c
Extralinguistic and Speech Bre‘ath Measures
2 Story Telling Task
; . .
§ub- " T
Group Jget . 1
) Variabl .
DU TVOW . TVOS NP TPT- ALP RPT . SPR TH IRH i
1 - - A ~ 3 -
e sl g el Gep b e |
w3 s ) a2 w tw = s = i
v pié N . . "
2436 s U5 11 17 0 LS4 047 03 - - )J .
S5 1920 6 75 9. 4.9 0.54 0.25 0.4 = - -
o .

6 44 127 151 25 15.8 0.63 0.36 0.20 8.4 0.16
7 46.6 153 181 22 11.0 0.50 0,24 0.14 8.4 0.15

8 39.2 9 11:1"' 21 15.2°0.72 0.39 0.22 31.4 0.4

(1, R o e - - - -
1m ks 75 95 14 16,9 1.21 0.48 0.19 . - -

12 58.4 115 140 25 . 29.2 1.17- ‘0.50 0.22° 26.0 " 0.31

W13 48 88 93 16 22.2 1.3 0.49 018 - -

o : ;

o 14 82.6 183 227 47 32.2 0.68 .0.39 0.26 - - ]

- - :

w15 - - g wm mer @ - - s u

] % ¥

<l - - m m = e - 2 - - A
17 - - - - ~ - - - = - E
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% =
L APPENDIX 10, 9 .
: : ¢
Growp JopE _— {,
i Variab! ,
SRW SRS AR NI . FIL SBR OSPBW OSPBS V.IW vis
3 = = & gm g & . A
R T T
Lol B R 8w v
oA 239 319 605 5 7.2 0.4 17.2
- s a3 300 s 7 27 0.3 9.1 :
6 289 343 535 12 3.7 047 1006 i,
7.3.28 3.8 5.08 18 2.6 .0.39 8.5 f
B 2.2 283 462 10 3.9 0.25 9.5 111 10.5 9.0 ;
i
10 - L - - - ' - - - - -
1200 268 5a1 . 8 44 0,22 9.4 119 107 8.4
120197 240 479 11 5,3 0.19 . 10,4 127 9.6 7.9
n13Le 207 41 - - - - - -
914 221 275 4500 16 5.2 0.9 1l.4 16.2 8.7 7.0
e, B n B Refe e wewn e
=
< 16 - - - - - - - - - - {‘
s et o2 ® e @ B m 3
18 - - - - e - - - s
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