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ABSTRACT ‘s"' :
This study was designed to investigate a hypothesized interaction ¥

: 11between handedness and psychiatric diagnosis.. A sample of 432 -

‘psychiatric in—patients at the Edmonton General Hospital were 7s§essed
oy ~ ; “éf““\.
“é.-_ ‘ifor handedness using the Marian Annett Handedness Questionaire.x From. i '

f:this group all sin@strals (n = 40) were removed and matched with a.

fsample of dextrals on the basis of age,‘sex and handedness classifich

‘tion. The entire sample of sinistrals and matched dextrals Was

| -'fsubmitted to Research Diagnostic Criteria in order to provide a uniform ;f
:diagnostic standard to facilitate comparison*between the two age groups.'[l‘
'7 It was hypothesized that there would be differences betweéh the o

- l“patterns of handedness in the psychiatric population and the general

4 “5- ~\

i;fpublic-at—large._ Also that differences in diagnostic frequency between ”"\

e H‘the sinistrals dextrals would occur. This was not found to be the case T
"and of the six hypotheses presented in the study only one was confirmed o

. R )
ZIt was found that in the sinistral sample the ratio of females to males "'l

{approached l l while in the population as a whole the ratio of females B

. S o / L BT R ;
B :to males was 2 l ‘i. o hif.»‘;-" ‘c=[ j»~‘ﬁﬂﬂv~_5uﬁ"%%

In order to explain the lack of support for the hypotheses it was .

- fsuggested that in order to find differences between sinistrals and dex-h_;ff

:f-trals an extreme group methodology would have been necessary. Ratherli'”

”hthan selection based on. handedness, selection based on strict psychiatrica_‘

i’a:;“diagnosis would have been a more effective way of eliciting differences ‘f~.~

“:;between the sinistrals and dextrals. hOne could have then compared

, 4

v,'“specific diagnostic sub-groups against one another and avolded the “wash—d*"f

, l'out" effect of diagnostic heterogegiety within handedness groups. "y"h

' SR ,ig_:”_ - \&;;v,i
AL NG
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It was concluded that the patterns of handedness 1n.a general

.'-, ..

: : N R
hospital psychiatric setting are similar to those of the public-at—~'1;[¢i;

c

large.. In order to detect differences between sinistrals and dex- SRR

\“,

trals an extreme group methodology 18 necessary One must also,‘,jf“:f*”

(3

x-i S
be aware of the basewrate 1nc1dence of sinistrelity in the general

Sanl

population (approximately lOZ) the effept of pathological 1eft-.a

handedness, sex and the method used to classify handedness. . vﬁA

‘«\‘ ~'_ .

.“\_».,‘ :
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e e CHAPTER I ff'f[.wsfg-~"f e

w‘bfbughout higtory From the Book of Judges, in the Old Testament to ;ii
A”the mogt recent reSQarch journals, reference is madecto tne 102 of the ir;ﬂ
?aﬁﬁIafion Qho 3re."1eftie9_. The]ceuses of left~handedness are still

ﬂfﬂélear‘talthough SQme of theemore colorful historical th;Zries have ;;i__g

iiquc last been diSCarded ef"itsifiirf

A basic aSsumption of this thesis iS thac left-handeQness is not

W;'Y itself* indicative of pathology Ic is accepted though that good

’3?,4idence EX1stS to link certain forms of left—handedness with dysfunction
"‘;f‘lsilva &uSatz 1979) Two further assumptions form a basis for the work

"ifto be preSented later 1n thiS thesis.? It is aﬁsumed that the assessment '

'lﬁ;ﬁofihanded“ess or mOtor 1aterality 13 a crude measure of cerebral lateral-:;n
\,, fj;;1ﬁ tion.. Also that the brains of sinistrals show a different pattern of ‘
§§s: "rv/v’_.li. :‘..-‘_:v_15‘161_3;.12511:10[1 Of canitiVe functions than dexcrals eﬁ&cifically,_#_:f;f,;_ﬂ

| "fTIfaefreased lateraliZation of function5, (Hecaen & Alberta, 1978 Hardyck

?etrinovich 1977)“ Thua the degree of dextrality or sinistrality is

gt’ indirect reflection of 1“6“1 ,"pecia“zat“‘“ L
: Recent advances in neuroney;nology, neurathSiOJOSY and psYchiatry aE
\kbui'gighgv produced a HOdy of eviden°e to suggeSt that within the functional
“J;.Q’gychosesy dysfuﬂction of lateralized mechanismg within and between the |
ef gyiSPheres exists (Yeudall & Frcmm—Auch, 1979 Flor-Henry, 1974 1975

\er?f; f(éfif(b)) sevaral studieﬂ have shoWn unusual patterns of handedness
R 9’ N ' e
g Belecced psychiatric populations (Flor—Henry & Yeudall 1977 Lishman

ﬂcheekaﬂ) 1976)




. aa
R

r

.Ybetween ‘the functional pyschoses, as reflec(ed in dysfunction of later—
alized brain systems, and sinistrality with its correlate of increased

:bicerebrality of function. gPD investigate this possibility the author‘f”‘ =
Tl } \ co.
i collected handedness data/’ ong 32 psychiatric in—patients at the 5f,

3

' "EdmontomPGeneral Hospital “Two maJor hypotheses are to be investigated

Firstly, whether or not the distribution of handedness types is the same ‘

g for a general hospital psychiatric population as for, non—hospitalized

' controls.' Secondly, whether or not there are differences in the frequency
: ¢

.'of diagnostic classification between the dextral and sinistral in—patients.
t‘: ’ :
£~

.\,,,,s

Outline of the Study

“

Chapter IT reviews the literature on handedness from the perspectives‘

9

g of etiology of left~handedness, the seargi for deficits among the left-

v @, B

k:-handed population, sinistrality as it relates to lateralization of brain '
jfunction, evidence for the interrelationship of handedness and the func-

- tional psychoses, and lastly an examination of moderator variables in the

o assessment of handedness., The third chapter discusses the methodology of

the study, the instruments used (Marian Annett Handedness Questionaire,

,f Research Diagnostic Criteria), their retionale reliability and validity
(Annett 1967 1970 Spitzer et al 1975 1978(a), (b)) From the
handedness data accumulated a11 sinistrals were abstracted and matched
‘.{with dextrals on the basis of age, sex and degree of handedness. Chapter

' IV presents the results of the six hypotheses presented in the previous
,chapter on the impact of sinistrality on mental illness.: The final chapf f

, ter disécsses the research findings az suggests some improvements in

P

methodology and directions for futu e research on sinistrality.



in This study is not an- attempt to document the voluminous literature_

:‘on handedness, nor does it seek a definitive etiolog} for sinistrality.-i'.

"Its purpose is to examine the incidence and pattern ‘of: handedness and

\

n*its possible relationship to péychiatric diagnosis in a. general hospital

setting.‘"
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| \ ' CHAPTER IT- _ -

| ‘R’EV.-}\EW‘OF REi;EVANT,LITERATURE o am

1. Organization of Chapter».'

Material for this chapter has been divided into six sectio :

; These are, in order of presentation' an introduction,_a review of the;‘~

' h‘numerous theories concerning the etiology of handedness, a discussion'

»,of the research oriented towards the association of sinistrality with f,,~;‘:

defects, a review of laterality theory and data linking left—handedneSS¢;e fﬁ

to. the functional psychoses and finally an examination of moderator :

_.variables relevant to the study of . handedness. Considerable controversy

f» presently‘§qs£2:22s many of the different avéﬁues of research subsumed

under the rubic, "Handedness . It is the writer s intention to high—‘;.'

light these areas and also make clear his own biases where tHEy differ

from those of quoted researchers.

2. Etiological and Historical Aspects of Handedness

»

In order to ‘answer the deceptively simple question "What causes

‘one to bec0me right~handed or left—handed7“,'a hosq of theories have>

:emerged They include genetics (Levy,,1972 Annett, 1979), anatomical’

‘vdifferences (Galaberda, 1978 Records et al., 1977) differing vasculari

B supply (Cameron & Gombos, 1970), perinatal factors and birth order -

s

: (Bakan, 1977), ocular dominance (McKinney, 1969), social factors (Burt, B

1937), psychological theories (Blau, 1946 ),'and historical theories

\ (reviewed in Clark 1957, andlBarsley, 1967) Detailed evaluation of \

' A
zetiological models of handedness is beyond the scope of this thesis,

however, ‘a brief sdmmary of the theories is warranted o
~ _ ,



D - 5.

v

iA Genetic Theories” S

Two main theories have been proposed, that of Annett (1967 1970'i

g }1973 1979) and Levy and Nagylaki (1972 Levy, 1972 1974 l977(a), :

1"1977(b)) : Annetq proposed a binomial distribution of right mixed and

‘left handedness caused*by the presence of a "right—shift" factor., This

”_ffactor results in speech being 1ateralized t the left hemisphere which

JYV_”ity results b'The "ri"

»h'gives greater control ov -the right side of ,he body and hence dextral—t

Nfact Annett believe

ftributed variable that is a function of thé normal d stribution skewed

| in the’ direction of dextrality through the action of the "right—shift"
. :;factor. Annett s model requires unilateral represen/ation of speech a

Cf

A finding incompatible with studies showing bilateral speech functions in “;jf
R N

df'some sinistrals (Branch‘et al 1964) The Levy—Nagylaki proposal is a

’complex two gene, four allele model that argues that handedness is largely

a function of genetics._ This model does attempt to account for bilateral
& : o
»trepresentation of function but has been criticized by Hudson (1975) as s

" ‘not being compatible with observed data on the distribution of handedness

: patterns in families. : ,- fﬁ ff j )

While no genetic model currently offers -a comprehensive explanation 3

of handedness it is difficult to deny some gorm of genetic influence.;fAsif

,_Levy (1976) says, there is o

p...a genetic variance in the human pop lation for a variety
‘of- structural. and functional asymmetries among them ; '
handedness."v S . , : ST



‘~1'Bt Anatomical Differences

o While gross morphological differences between the two cerebral ‘

hemispheres are absent, current evidence does demonstrate subtle,

';T fundamental anatomical dissimilarities between the two half—brains.

,: Records et al (1977), reviewing the work of Geschwind & LeVitskyif-ftf-"

e o
(1968) stated that in a sample of lOO brains these authors had foﬁnd S

11] the planum temporales and parietal operculum to be larger in the left
‘ yl7 "language hemisphere in SIZ of adult brains and 86Z of the neonatal

brains studied This finding has been confirmed by Witelson &

Pallie (1973), (cited by Records et al 1977) and also by Galaburda 4'?5,3“'

cj! ta
a et al (197 ) who conclude that there is an association between

sinistrality and reduced brain asymmetry. While it would be ridiculous
to suggest that structural asymmetry within the'brain is the cause“ '

of handedness the fact that asymmetries do exist is evidence for the

1

yli. theory that the brains of sinistrals and dextrals may" show different _g:.

patterns of neural organization.;," B g]-:* ~1¢‘A” *[";14' .
K}

"C. Differences in Vascular Supply o

This theory suggests that the vascular supply to the two hemi-u R

/

spheres is different, with the left carotid artery having a more rapidiﬂ

S

blood flow than the right (Hyrtl (1871) cited by Hardyck &

Petrinovich 1977) - This idea of superior vascularization of the ;ﬁ;,1

left brain became untenable when it was shown that the circlé’if
Willis functions to provide eQual vascularization to both cerebral

hemispheres., f:;§;;;<:

s

T
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’h:fp; Perinatal Factors and Birth Order

. .\-_ g RN —~

Bakgn (1975, 1977) has proposed that left handedness is a devi- :;: S

e

T.;:ation from the norma of dextrality d to pathological factorsiduring

L:pregnancy and birth (especilly the first and fourth birth onwai

.tuSpecifically, he postulated that left»handedpess resuLts from left h;;'h”rity

ujhlhemisphere pyramidal motor dysfunction due to perinatal hypoxia. To
glifsupport his theory he cites an increased frequency of difficult births ZE:.;f-

?fi among left—handed and ambilateral university students, (40% and 412 g
v'irespectively) compared to strong right-handers (33%) Rather than ﬁ"
‘vpgenetically determined sinistrality, Bakan believes what is inherited is

: : v

,ii'a familial tendency towards birth stress with left-handedness/being
";a nifestation of this.‘ The idea that 1eft-handers are "brain damaged"-

tf:has.resulted in considerable controversy and Bakan s model has been

d'severely criticized (Hicks et al., 197$(a),;1978(b), 1979 Sehwartz, 1¥ o

o,

'{1977)

__:gi\k‘f‘ R A
- Ev Ocular DOminance o o :_;'12 SRR .’L ;_;: 3
‘ Eye Preference as a causal explanation for handedness has been

¢

= suggested but has not found any empirical support (McKinney, 1967)

L While the idea that in infancy vo untary movements depend on vision is EE

'fafh F. Social Factors i ;fg.jl»fr”

It 18 unlikely that anyon would deny that social and cultural fae--k :ﬁg’
tors play a part/%n the deteid nation of hand preference.A However, the

" assertion that handedness is urel’ a social and cultural phenomenon is

Sir Cyril Burt (19k7) espoused thia view, for him handedness



It was normal and healthy

o was due to education and socialization.h

“-f_iifQ; Psychological Theories-ﬁf

Blau (1946) explained:handej;;ss from a‘psychoanalytic point:
”}' of view.5 For him handedness was acquired through social conditioning,q
'i with dextrality being indicative of normal development. Left-handed-'if;ﬁ,j

'j' ness could result frdm an inherent physical or mental defect, from -

o

S faulty education, that7ﬁs parents or teachers not modelling proper "_I'}7g;1
' right—handed behaviors or most importantly from emotional negatiVism.; i

"i In the latter case the child chOOSes to spite his parents or teachers ;""

‘:” by deliberately using his 1eft hand This‘may be’an unconscious f;”
’ I : N

decision taken as part of an infantile’psychoneurosis. -Because boys

ii-aare encouraged by society to be more active and aggressive than girls

N

'V.they are more likely to express rebelliousness by becoming left-handed

fﬁ; ,;;historical Theories }vx
3} .As described by Hecaen and Ajuriaguerra (1964) one mechanism

F”f»er the origin of hand preference is the development of tools.a_Inl‘
:dpre-Neolithic times it was assumed that people were ambilateral . :
.iiﬁskilled equally with both hands.: With the development of stone knives y;f'i'ff
Hffand scraping tools a. tendency for specialization to one hand or the .
»gi_other would arise.. With increasing sophistication, people who were
'iivnot making their own tools would be forc’d to accept the hand preference'
.‘pfof the tool—crafter. Thus, ovet time patterns of~manua1 pteference vibf_7°f'

The earliest written references to left-handedness are found in ffj;'

ﬁfi_the Book of Judges in the Old Testament around 1400 B C., (Clark> 1957%?53



fen left-handed' everyone could sling stones at'a k.”
‘hair s breadth -and’ ‘mot miss " }';;_H_H_ *:7,_5'»

-'Th‘i“s'%fgives»

3standards but perhaps, ot ‘whe the selection factors are considered

2-A"popu1ar historical theory

Lo

’V,theory utilized the proce&s of natural selection, stating that soldiers

?who fight with a weapon in their right hand and protect their heart with

"y

7::Left-handers, having a less efficient form of defence will gradually

i‘become extinct. As Clark (1957) pointed out the heart is not entirely

_fvon the 1eft side and.injuries to other organs such as the liver could

)

U_also prove fatal Needless to say this theory’is little more than an ‘_f;'”

"o

-:"historical curiosity. ﬂiyﬁ

l_which involves an instinctual turning towards the source of light. The"?:yffi‘

R

sun rises in the east, and circles rightwwards to set in the west. This

'ﬂ'clockwise, or turning to the right, motion became associated with sanc-.ff' ’}ﬂf

fﬁtity and piety while movement leftwards, in the °PP°81Fe direction, Was t :

.

Hi,.“
U

-flinked with respect for Satan and evil (Barsley, 1967)

None of the above reviewed theories is sufficient to explain hand-'

\-{,,

ﬁxedness but their diversity serves to underscore the complexity of the

f:phenomenon. ,Certainly a.mix of genetic, physiological and cultural

;ffactors is necessary to explain the ontogeny of handedness. It is evi— =

1dent that a certain percentage of the population is going to be left~ f:fi‘ni'l

B

olﬁhandedness development was the'ufiF'“

(Old Testament Judges 20 v,pls)-éi.i?,ni;e.”,

pre alence estimate_of sinistrality of 2 6% low by current f_i

sword and shield theory" credited to Thomas Carlyle (1795 1881) This ‘3'£ﬁ¥“

';fa shield held in their left hand will have a better chance of survival >‘f~ffu

An equally quaint theory of handedness is derived from sunworship,;, ;J{ o



handed, and as the next section will document theygare‘and’will’be- .

subject to research and theorizing. ’f_“j? 9"h 7'7: _di:*jn- 75‘:71~'s

‘QBI: Handedness Research. "The Search for Deficitsfff:i ﬁci

Before reviewing the evidence for and against the association of
‘”f:}sinistralityowith deficit states, some discussion of the incidence of .?iff: g
’tffleft—handedness.in the general population is warranted Summariaing ?}iiaﬁ
@HﬁsitheDresults of forty studies from 1871 to 1976 Hardyckc & Petrinovich :hji%l
T:fi(1977) conclude that the prevalence of sinistrality in the general poqu'fﬂf;j
‘ 7"lation 1is between 8 and 104 Most recent population estimates are con—ht?iyd“

'-*gruentvwith this figute. Hicks & Kinsbourne (1978) estimate 904 dex—dlr;? :

“ifftrality, whlle Le Roux (1979) utilfzing a sample of 882 white school agefifovy

:?Gh;children in South Africa offers figures of 11 134 sinistrality in maleS’;fii“
1‘diiand 7. 69/ sinistrality in females In a much larger sample (n,% 7; 658) |
;fifHardyck et al (1975 1976) cite figures of 90 47 dextrality and 9 64 |

hsinistrality.” Older studies tend to show a reduced frequency of sinisnfi
h:trality, Clark (1957) estimated sinistnality in males to be 7 84% and in x
W[dhfemales 3 94.3 Hecaen & Ajuriaguerra (1964) gave an adult range of sinis—f°fid;
:;:ttrality between 5 and IOA but reviewed studies that ranged from.a low of

‘plz sinistrality to a high of 3OA sinistrality depending on the criteria

iused to assess handedness.fjtj;fi‘jddd“‘7'”' A
Turningq:?w to the relationship between handedness and cerebral

,v;edominance for speech it is generally accepted that the vast majority of ,b.:p:
: N o

J»fdextrals are left-brained for speech This 1s not so for si istrals.r :ff-i*fg

':dnLevy (1974 1976) states that 894 of the general population Are pheno—i:f”°wi$
’fltypic dextrals and of this group 99 67% 3‘2 left—brained for speech Ofﬁ}:“'”

3Tdthe remaining 11% of the population who are non—dextrals, 56% show



Q‘left-hemisphere speech dominance and 44% show right hemisphere spe/ﬁh
‘dominance. Utilizing the intracarotid sodium amytal technique, B{anch

f,et al (1964) produced a more conservative estimate of right br ined

lSpeech in their sinistral sample.: Of their left-handers 70% showed

' —sided speech dominance,VISA right-sided speech dominance and 15% d
:lbilateral speech representation.\ Of note was their finding t at in

5isinistrals who gave a history of early childhood or birth injury to
: e

:fthe left hemisphere, two-thirds showed right-brained speech dominance.ifﬁ5v;?ixj

f;If no injury was present, two—thirds of the sinistrals were left— “~""l
;tbrained for speech dominance Two other studies, Warrington & Pratﬁ

f;(1973) and Fleminger & Bunce (1975) are in agreement with Branch et al

;citing figures of 707 and 677 respectively for 1eft—sided speech repre—=f:1:‘l’ii

<o
'fsentation in sinistrals..,

‘:'fl To summarize the above, the prevalence of reft-handedness in the

,-gener l population is roughly 8-l0% with the vast majority of dextrals

dominance for Speech functions.‘ To keep this section in perspective
gthe conclusion Qf Annett (1973) is appropriace-.F" pr

uHandedness and Speech laterality are: not independent e
but neither is their association complete."j ﬁ"?f P "g,éfna:,'

An extensive body of literature has arisen on the topic q; gfnas— y
trality and its association with a variety of pathologies.. ﬁeft- ff\ .
ﬁhandedness has been linked to alcoholism (Bakan 1973), difficult birth
;(Bakan, 1975 1977), mental retardation'(Hecaen & Ajuriaguerra, 15%%
-“.Satz, 1972 1973 | Silava 3 Satz, 1979), vcognitive defects (Levy, 1969
vNebes, 1971 Miller, 1971 f Hicks & Beveridge, l978(c)),‘delinquency
’(Fitzhugh 1973) and learning disorders (Zangwill 1962'; hlai,tl972;l:l?
gAnnett &: Turner, 1974) . ' S

l..6/ °l more) and two—thirds of sinistrals showing left—hemisphere ﬁvv.ff;-";"

R



e Two of the most controversial areas in handedness resparch involve

the suggestion that left—handers may have mild cerebral dysfunction,:gd

.:h:("brain-damage" t0 its critics) and that(sinistrality is associated v”p‘_;;:;}
ff} with cognitive deficit.: As mentioned earlier Bakan (1975 1977) has o
_.Lfgsuggested that left—handedness may result from left—hemisphere PYra_;
,é}midal motor dysfunction due to perinatal hypoxia. He implies that all
pfibﬂleft—handedness is pathological This theory has been refuted by ' i;d l:;ﬂll

'3ijchwartz (1977) who used a rigorous method of handedness classification |

; _'.b SR

'ffand concluded that there ist'g‘f=?::“"'ib

» 1o evidence of an increase in sinistrality resulting
from either high—risk pregnancies or pregnancieshmarked
by complications during gestation or delivery

Further rebuttals have been p'ov.yed by Hicks et al (1978(a), 1978

thﬁ:(b)’ 1979) who have attempted t0 3 plicate Bakan s’ work and have been
unable to do so. L . ,. R CE
“(o/jThe SuggEStiénvthat sinistrals maf have impairedhintellectual or 55 <
,v.(bcognitive functions received support from'the work of Jerre Levy (1969)
3if“ﬁShe found using a sample of 25 male graduate science students at the ,5‘
,fffécalifornia Institute of Technology, that the mean WAIS Verbal I Q and

‘{i,Performance I Q of the sinistrals was 142 and 117 respe tively, while s

and 130 (Performance T, Q )

:;hfor the dextrals it was 138 (Verbal ;J_l
:’A=h.Levy interpreted this finding as evidence for impairment of Gestalt
-J:_:fperceptiveAcapacities in the 1eft~handed Support for this hypothesis
-mficame from the work of Miller (1971) and Nebes (1971) who both found
;filevidence for impaired spatial abilities in samples of left—handed "1
dhf;}individuals.prj,_; }hﬂi*}'ff :fl{;;:i;,ilu_;; 1i;ﬁi}i e;i?'}:,fi,V75¥d
| Newcombe & Ratcuffe (1973) and K“tas et al. (1975) at:tempted to

”i?replicate the findings of Miller and Nebes but were unable to do so J;_LJ:



L "?sa'.

~'g using a. larger population\ Newcombe & Ratcliffe (1973) concluded that

' unselected groups of 1eft—handers in the general population performed

: as well as dextrals on standardized cognitive tasks. In extensive and 1:,w

o comprehensivg'veviews of the topic of left-handedness and cognitive
f_ deficit Hardyck}et al (1976) Hardyck & Petrinovich (1977) were unable .

‘o

to find any association between sinistrality and cognitive deficit.

oy

They tested 7 688 school children as well as reviewed 33 studies con—f"

L cerned with deficits linked to left—handedness and concluded v""*""
i ..1.the hypothesis of ‘o difference in intellectual Sy
’7,,and cognitive performance between right and left- ;hﬁff R
e handed subjects c?n be accepted as true.g'ﬂ*‘t= il e

o However,‘the argument is still not totally resolved While
'.f accepting the conclusions of Hardyck et al (1976), Hicks & Beveridge

(1978) Suggest that when viewed from the perspective of the theory of

fluid and crystallized intelligence perhaps they are true only for

crystallized intelligence. To this end they tested 67 university stu—ff;Vﬁf"“

~-xff dents (37 dextrals, 30 sinistrals) on’ recognized tasks of fluid and. cry-;;'r“'

tallized intelligence., They found the left-handers to be inferior to

i the right-handers on measures of fluid intelligency (p < 02) Thus the’

door is still open for investigation of differential abilities between ‘fgi:i:i“

;'L-t"mw R

sinistrals and dextrals.‘é fff L
One plausible resolution for the inconsistent findings in the ‘,M

literature on handedness and ability has been suggested by Annett &

Turner (1974) They hypothesized that researchers utilizing unselectedlzli* L

subjects will probably not find differences between dextrals and sinis-}f
trals but when problem groups are studied (e g. mental retardates,
A

dyslexics) left-handers will be overrepresented This seems to be ;kh;”:



reflected in the literature and leads to the idea that left—handedness }
| may not be quite the same thing in different groups.v,“

' Satz (1972 1973) has proposed a model of pathological left- f--'

Ty

' ;handedness based on. the postulate that early damage t° one cerebral

*1»hemisphere can: cause mild hypofunction of the controlateral hand and

"vif it is the preferred hand lead to a switch in hand preference. gbusi“ o

':a genotypic dextral could become a phenotypic sinistral Obviously the
'fh_possibility for pathological right-handers exlsts but since the frequency7f¥'-

;vof natural" left—handedness (either genetic or cultural) is less (8-104) ;:?"‘
B R ;
'";.the absolute number of left—handers becoming right—handers would be very

N 5“: TR

~iﬁismall compared to right—handers becoming pathological left—handers

~L?j(Schonblom, 1977) In a most elegant elaboration of his model Satz

:i’fshowed that if one assumed an equal probability of lesion site and an A;:;?;ffg;f'f

i

k:fTSA incidence of "natural" 1eft-handedness, then the ratio of pathological.ﬁfn;ft*h
zfjjleft—handers to pathological right—handers is 11 5 1 ¥ Saltz also indi—-f»;::f':.;
ﬁlllcated that researchers in medical settings, where there is higher inci—*y”

”:f%dence of’ brain dysfunction, will also encounter a higher frequency of k
fhfkpathological left—handers.. This could result in a spurious relationshipdfff;aff"

T?-being found between left—handedness and disability. The above fits well?

5;:jwith the previously mentioned suggestions of Annett & Turner (1974)

:fﬂ.Summary l |
IR a

The evidence for deficits, in a general sense, among the 1eft__,.,,4“

'3fhanded population ié&weak Selected subgroups may show deficits associ—’»fq

"f’ated with sinistrality most probably acquired : Left—handedness, in and f ;

‘,.fof itself is not pathological however when manifest in selected samples*jf'5°r g



S

Csuch as dyslexics, mentally retarded) sinistrality may be a reflection S

I3

'f:*of cerebral dysfunction.; A fruitful area of investigation,is the
: pattern of cerebral lateralization shown by sinistrals as compared to
:;:dextrals. Rather than implying deficiency it seeks to elucidate the

‘ﬂfﬁfunctional organization of perceptual and cognitive abilities within Uf‘j~ﬁ

.”7'."'

fﬁ;@i Sinistrality and Lateralization of Function

‘épf ﬂlf' Handedness or manual dominance begins to differentiate at the same

':hVEtime as language deve10pment occurs, at approximately 18 months (Gesell

l

'4}:&’Ames, 1947 Subirana,:1969) These two functions are felt to be 1;5: o

“@finterdependent to a certain extent (Annett 1973) Studies of aphasia

e §at

\’"{iffollowing unilateral head injury have shown that 1eft—handers and right—=‘°f

‘i;'handers have different patterns of recovery ﬂSubirana, 1969 Hecaen &
fﬂﬂfSauget 1971) While more left—handers become aphasic following left— 'h‘
- P B .‘ 0 ¢
”__hemisphere lesions, than right, when%groups of dextrals and sinistrals _[E;:;w

"'°’fl“are compared the frequency of aphasia is higher in the sinistrals, given f«fh

‘5f';fhsimilar injuries. Conversely the prospech

"'”ﬂffA useful classification of handedness and lateralization of function has

:ff full recovery from aphasia '

-;fftis greater for the left—handed than the right handed The reason for ‘x::
Aii}this seems to lie in the idea that sinistrals have greater bicerebrality
:h.of function than dextrals.' Considerable research has been conducted in ?i;fi“f

.ifh:this area (Hecaen & Ajuriaguerra, 1964 Branch et al,, 1964 Subirana;ﬁsig;’;
.}fi;l969 Hecaen & Sauget 1971 ' Levy, 1972 1974 1977(a), Annett 1973 o

'i;ineaumont 1974 Riseberg et al., 1975'3 Donchin et al., 1977 Hicks &

';EKinsbourne 1978 Davis & Wada, 1978) From this has emerged a pattern ;;fhr#

4

”bf;i-of differing lateralization of function between sinistrals and dextrals._;{:;

hh'been suggested by Bardyck‘& Petrinovich (1977) The right—handed with no

‘.’.\~




o history of left—handedness are . the most strongly lateralized while the

o left—handed with a family history of left-handedness show bilateral

lateralization of functions.‘ Left—handers with no family history of

) i":left-handedness are regarded as having the same pattern of cerebral

;1ll“lateralization as right-handers with no family history of sinistrality..,

v; Presumably this group would consist’ largely of acquired or pathological

PR

‘; left—handers. T
That familial versus acquired leftﬂhandedness does affect thek

i

~degree of 1ateralization of functions has been documented by Falek

h (1959) Gilbert (1977) and McKeever & Van Deventer (1977) In the latter‘
two. studies it was shown that familial left—handers sh0wed increased |
bicerebrality of function.‘tThere is also evidence to suggest a sex bias

”in handedness with females showing less complete lateralization of lin-

g

g guistic function than males (Buffery, 1971'g/;ayl::, 1969- Ray'et al.

1976 Hannay & Malone, 19767’ This indiga es thexpresence of two impor—
- \/;
tant moderator variables in haidedness, family history of handedness and

_sex.. Thus an individual's pattern of cerebral lateralization will depend

i
' Von whether one is male or female, one's degree of dextrality or sinis— -

trality, whether or not the. sinistrality is inherited or acquired and the
incidence of sinistrality in that person's family.
5. Sinistrality\and Psychoses ' N ?# » | g

"f_} b g7

Recent“reports in the literature Have associated schizophrenia with

o

% e

‘dominant hemiSphere dysfunction (Schweitzer et al 1978; Taylor et al.,
-t
. 1979) 1eftward tendencies (Gur, 1977) and left-handedness (Blau, 1977
~ Wahl, 1976) While affective disorders. have been linked to dysfunction :

":of the non—dominant hemisphere (Yozawitz et al., 1979) - The idea of the ”



3

‘functionalgpsyohoses 'as being manifestations of abnormal functioning
;,of lateraliz;d systems has b%en extensively investigated by Pierre

o Flor-Henry and Lorne T YeUdall (Flor-Henry et al., l979(a), l979(b),

.'Flor—Henry & Yeudall 1979 Yeudall & Fromm—Auch R1979)

b Essentially these authors postulate that schizophrenia, psycho-
:‘pathy in malesiadd'hysteria in females reflects disorganization pri- :

ld‘marily of dominant fronto—temporal neural mechanisms while depression |

'and mania involve isturbances of non—dominant fronto-temporal areas.

Their theorizing is bas d on evidence from extensive neuropsychological

‘ assessments ‘and power—spectral analysis of the E E.G. during lateralized

.
"cognitive tasks.

- . : [

. B : ’ P -"\',.(' .

} Flor—Henry & Yeudall (1979) examined the patterns of handedness of
»llzﬂconsecutive admissions who satisfied strict diagnostic criteria for ‘
-schizophrenia, mania, hypomania or: depression (unipolar or bipolar)
Handedness was -assessed using the Marian Annett Handedness Questionaire
-(described fully in Chapter III) and a normal control group of 772 Uni—~‘
versity of Alberta undergraduates.was utilized for comparison purposes.
.They found an increased frequency of sinistrality in the bipolar affec—"
tive psychoses (m;nic depressive and periodic schizoaffective) This"
lwas due to an increased frequency of inconsistent sinistrality in this
'group.’ Excess_sinistrality was not present in the unipolarvdepressive
lor schizophrenic psychoses.. | | |

- Two other studies have found unusual patterns of hand preference'
in psychiatric patients. Lishman & McMeekan (1976) administered the
Annett Questionaire to 65 males and 65 females admitted to the Maudsley |

Hospital in London. Patients with any history of organic cerebral

pathology were not admitted to. the study. Psychiatric diagnoses were

v : : o .
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. , . o [.}\

based on-classifications from the'eighth;revision of the International =

' Statistital Classificatio‘ f’Diseases,_Injuries,-and Causes of Deathl '

\‘.(1965)‘ A significant shift —hand-préference was noted

‘ primarily among young,,male psychotics. Specifically this was among '
”:kthe manic depressive and schizoaffective subgroups and not the schizo— n’
.vphrenics. Also of note were their findings that among the psychotic |
group sinistrality appeared to be acquired rather than inherited and

s

V'more prevalent among the males.

A second study by Fleminger et al (1977(a)), comparing 800 psychi—v A

.,f'atric patients with 800 controls did not find excess sinistrality

~ ?associated with male gender or any significant differences in handedness i

N

- pattern between the two groups. Three factors are relevant in explaining

1fthe discrepant results in the above studies. First Fleminger and associ---

v

’tates used a different methoa of handedness classification from Flor-Henry '

TN

\,'\

.& Yeudall and Lishman & McMeekan, although all three used the Annett é .

"Handedness Questionaire._ Second Fleminger et al did not separate out
the affective group into schizo-affective, unipolar and bipolar psychoses

as did the other two studies. Lastly, the Fleminger et al. study utilized

1

a very general psychiatric population including both in—patients and out- ‘

kg ..

_ patients while much more rigorous Selection procedures were used by Lish-fv

man & McMeekan and Flor—Henry & Yeudall o ' S N
0verall it appears that there are- grounds for suspecting that

differences exist in the cerebral organization of dextrals and sinistrals

"‘;Further, if laterality theory is correct and the functional psychoses

A‘can be viewed as’ perturbations of lateralized brain systems then it is :
not unreasonable to suspect that an interaction between handedness (motor

laterality) and mental illness exists. Before going on to.discussrthe

<.



- A v ‘ ,
if methodplogy to examine this proposition, some of the variables to be S

7’. avare of in the assessment of handedness will be presented

56.. Variables in the Assessment of Handedness

Essential to the reasoning behind this thesis is the idea that o
handedness relates to brain function,,and that although a crude measure,t. -

‘ > _
assessment of handedness tells one something about the organization of

” the brain A very recent study by Johnston, Galin & Herron (1979) com—o
pared different measures of handedness with E E. G alpha asymmetry and ju;f”f

dichotic measures of lateral specialization They found that the Annett _f:'

»

Hand Preference Quesionaire predicted three times more unique variance 3%
o than,performance measures of speed strength and dexterity. The authors s-7-f
o also report that handedness should be treated as’ a continuous variable

~ rather than as. a dichotomous or trichotomous variable (right mixed left)

This implies that - the. finer the degree of handedness classification-the ;rhjyﬂ
better the analysis (Peters & Durding, 1978) As discussed earlier both

sex- .and hereditary factors\are relevant to the analysis and assessment of S

o

handedness (Satz, 1972 1973 Buffery, 1971) : Assessment in terms and
preference versus performance will be discussed more fully in Chapter III
Assuming that handedness is being analyzed as a continuous variable, : ;

the number of groups and criteria used to- categorize handedness types is

4

important.qu Hicks & Kinsbourne (1978) summarize the problems inherent in

developing performance methodologies to assess handedness. These include.vhfk

task complexity, task novelty, fatigue, practice effects, precision and s
type of motor response required and the fact that counter-balancing the_‘fa
‘.’,‘order of task presentation across hand assumes a’ symmetrical transfer of

practice effects._ For a further discussion of the effects of differing o

¥



rcriteria chosen as indexes of handedness and laterality see Birkett _t_ﬂi
Qi(1977) and Colburn (1978)

Su y 2 SRR
This chapter\has overviewed a selection of the considerable : d
"bgliterature on handedness. Different theories of handedness were pre-\;'f

Hksented and it was concluded that handedness cannot be accounted f?r by -

Gfany single model About 8—104 of the population is sinistral but

“.‘”,,1eft-handedness is not a uni-factoral construct.‘ Family history of

";sinistrality, ex or- perinatal insult can modify the expression of hand— -'lf‘i‘

;'d_‘edness in an individual

The search for cognitive deficits in left—handers has been fraught/ f‘;rfs”

' ﬁ%with methodological difficulties, not the least of which has been the
if‘assessment of handedness itself In the general population no differ—:

'!;ences.exist between sinistrals and dextrals but within pathological fii“
| subgro;ps left—handers tend to be overrepresented. .fib,fi ' =
Fundamental differences in cerebral organization between dextrals
'".‘“sﬁd sinistrals‘are suggested by studies on aphasia and cerebral dominance

‘\p as assessed by intra—carotid sodium amytal Left—handers are regarded as

- 5showing less lateralization or more bicerebrality of brain function. :> :

l: In terms of sinistrality and mental illness, results are. Suggestive r;"‘

, : i
’of a relationship between the motor system controlling hand preference

1.;and those involved in the expression of disorders of mood or thought.iiA:i
ihigher incidence of sinistrality in the functional psychoses might be a.

‘ refﬂection of disturbance of lateralized brain mechanisms. The purposes

f‘of his study are. therefore to investigate the prevalence of sinistrality

\

fwithin a general hospital setting and determine whether an association

: . i
k !

fexists.between-handedness,and psychiatric diagnosis; A

[



In order to- assess handedness, this study utilized the Marian ;;;s"

Annett Handedness Questionaire.» There is still active discussion as\to
whether performance or preference data are more\valid and reliable

:.I measures Of handedness._ EVidence 13 Presented in Chapter III to supportrjI‘

o~

the use of the Annett Questionaire 5:,' S o



I;f'ﬂquestionaires administered to 432 admissions to the Edmonton General f!i_ﬂ
:°T-E~Hospital Department of Psychiatry, between January first and December

d“b'}ﬁthirty—first, 1979 The questionaire utilized was thejMarian Annétt

sl'b;istered by nursing staff as part of the ro tine admission procedures.flf

CHAPTER III

RESEARCH DESIGN AND METHODOLOGY

Qg The Sample

The data for analysis in this study were generated from handedness D

.‘ ’

l}?fﬂandedness Questionaire (Annett 1970 'gee Ap endix I) and it was admin—]*-

The author provided instruction to the nursing staff on the admin-'i:‘h '

‘-fistration of the questionaire but was personally responsible for scoringgi
'i”&all protocols. Patients too disturbed to complete the questionaire on
':badmission were given the handedness inventory at a later date during

f their stay in hospital Questionaires filled out by the.patients themrvbb

"*l;selves were not acceptable for this study., Patients who were readmitted3

ifrt;within the time frame of the study completed the Questionaire a second

“lsitime and these data were examined for reliability over time. ; _i’;

R Procedure :'frg_-j,<]j”fbf,’;*f_f-,,#..

Handedness questionaires were scored according to the criteria of

'ItﬁffAnnett (1970) and Flor-Henry & Yeudall (1977), (see Appendix II for a

;:fdetailed description of the acoring method) From the total number of

e

K

o 1'to a group of dextrals on the basisfof age sex, and category of handed—_t>i:-}

iiness (see Appendix III for the computer matching program used) All but-_ =

¥,

';three sinistrals were successfully matched The hospital records for S



- ‘:a44‘ SRR L# p ' S .;_23;[‘
‘f'this sample (n 77) were requisitioned by the investigator, after
'approval was given by the Chairman of the Department of Psychiatry, and :

- the Research Diagnostic Criteria of Spitzer Endicott & Robins (1978)

‘ vaas applied to them A summary of the diagnostic classifications of all v} “

b»}admissions to the Department of Psychiatry at the Edmonton General Hos-'g

'?fdipitai in 1979 was utilized for comparison with the sample of sinistrals *g"ix

‘g%g;[and matched dextrals. Jf:‘

n’fn“7validity and a rationale given for their inclusion.,fflﬂTV"'

";Instruments L

Following is a discussion of the test instruments used in this

t:study._ Attention will be paid to their development,:reliability, tyﬁ¥i;gp_f“‘

e

E

_‘Measurement of Manual Superiority/The Marian Annett Handedness 3Qh?~5" T

fg_estionaire f»d?Ib
Assessment of handedness is generally defined in one: of two ways,'
f by means of preference or performance. Other approaches used in the .

1,past have included self-classification or classification based on the igf“

xdnthand used for writing (Levy, 1969 f Bakan, 1973) Neither have proved

N

Jf}satisfactory in view of the heterogeniety of the samples generated '

i}fi(Hecaen & Ajuriaguerra, 1964) In order to more completely,understand |
;:the phenomenon of handedness a continuum of preference or performance is.

wrlconceptually more useful than a dichotomous classification scheme;‘nu”a
i(Annett 970 o | FABE

e : _ N _
Manual superiority of hand performance is assessed by having the

oﬂvrsubject carry out standardized tasks with either hand and recording the

-

‘ftime taken and errors made.» These may be novel or overlearned tasks and



‘vary in their degree of complexity.= From this an index of handedness 8
: 5may be calculated by comparing the performance of the two hands (Provins
.f_h& Cunliffe, 1972(a)) While accepted as a valid measure of handedness,

'yperformance testing is time consuming and c0nfounded by practice effects,tiﬂf

/ L

///the subject 8 familiarity with the task ‘as well as the subject ‘s age
_ 4 LT O
' sex and possibly cultural background (Oldfield 1971) '[ : lﬁ, 53;¢g;=-, Y
Assessment of handedness by preference measures has been shown to

:ibe a reliable and straightforward method as will be documented below.s i S

v‘i',;gSeveral different handedness questionaires are available (Oldfield 1971, g

‘.\":"__z’;Humphrey, 1951" Raczkowski Kalat & Nebes, 1974 nett 1970 | Briggs
3 Nebes, 1975 Crovitz & Zener, 1962 Harris, 1958 | ‘Provine & Cunliffe,
'?::_1972(a) l972(b) , These inventories concern themselves with establishing ”.ﬁ
??"{'éiwhich hand the.subject most commonlynemploys to perform'a seriesvof uni_:;':’
- fmanual activities.' Tasks most frequently included are hand preferred for i
lwriting, throwing, hammering, drawing, using a toothbrush, striking a |
t'match holding a tennis racquet, cutting with scissors, dealing cards,f‘ -

”“l_-pouring a pitcher, and opening a box or lid While not exhaustive, ’hefi

‘”?Jabove demonstrates the variety of tasks commonly found in handedness ‘

'”;questionaires and also th:t the.tasks are‘usually over-learned activities .
”.-f In terms of the relihbility and validity of this approach to the -
'xmeasurement of manual SUP,:iority several studies are- relevant.~ Factorv'f”"'
fanalytic studies carried out by White & Ashton (1976) on 01dfield' | R
“iEdinburgh Handedness Inventory and by Bryden (1977) on both the Crovitz—?.yg{

Vizener and- Oldfield inventories showed a simple factor structure with a

l

":vg:primary handedness factor emerging in both cases.= White & Ashton (1976)

'5g5bdsed their data on a sample of 406 Introductory Psychology students f’ih;



| f_';women, also Introductory Psychology students. He found a mean inter— '

25,

‘fjwhile Bryden (1977) used an even larger sample of 620 men and 487

h"test correlation’on overlapping items (i e. items common to both the

i

v;Oldfield and Crovitz-Zener inventories) of 0 85 Of note is that -

‘”ih?hFactor 1, the primary handedness factor, contains four out of six of

"**the same items as Annett (1970) identified by Association Analysis as.

} comprising her primary handedness factor (writing, thr0wing a. ball

‘“"jji‘holding a tennis racquet ’using a tOOthbr“Sh)

Specific testing of the reliability and validity of the items con-'

VL’»i“»tained in handedness questionaires have been carried out by Taczkowski :;x'

"J}et al (1974) and Brovins & Cunliffe (1972(a)) Raczkowski and his ‘

1

'”ifcolleagUes had college students (n % 47) complete a handedness ques—lfig"3;5}.

“g. s

"f?}icionaire (modified from Hull 1936 and Oldfield 1971) perform the f;;'

'bfﬁitasks listed in the questionaire and complete the questionaire a second
f .time.‘ Examination of their figures comparing percentage agreement
:hbetween questionaire items and performance of those items, as well .as

'rtest—retest on the same questionaire shows high reliability and validity |

Y

' ,for items found ‘on the Marian Annett questionaire The range of agree—_fﬂfsi‘

"53__*ment is from a low of 89% to a high of IOOA overall and on five of

s Annett s six primary factors from 93% to IOOZ ‘ the exception being

e

*fu7ystriking a’ match which showed 89% agreement.q From this it is concluded

Tthat independent verification has shown that Annett s primary factors _]':'“

s

‘;hfare valid (writing, throwing a ball holding a tennis racquet using a
”itoothbrush using scissors, striking a match) Items on. the Annett .
'ﬁlﬁquestionaire are items possessing high validity and reliability |
.f;(Raczkowski et al., 1974) and are associated with a pure handedness

vffactor (White & Ashton, 1976 Bryden,,1977)



S

\ ';rﬁl\;“h somewhat different approach to.the assessment of validity and
| reliability of handedness questionaires has been used by Provins & -hi‘,
Cunliffe (1972(a)) & These authors tested 20 male subjects (10 dextral (;.
r: 10 sinistral as assessed by a. handedness questionaire containing all i
| 6 of Annett 8 primary factors) on a complex battery of motor tasks
Comparison of the questionaire evaluation of handedness with the assess—
"h ment based on performance tests utilizing a Spearman rank correlation ”
gave a p value of 0 70 (p < 01) which the authors interpret as ﬁA};-T‘=
reasonably good agreement" between the subJective and obJective measures

o

'of handedness.:f=a'l - | .
- The investigations of Benton et al (1962), Provins (1967), and

Satz et al (1967) have shown that self-classification of handedness and
quantitative aseessment of handedness do not always agree, especially |
..among left—handers Thus it is important that the items comprising aiipfyi;;,
5 hand preference questionaire are also reflective of hand performance ?ﬁ;ti::b

| abilities - EARD |
As part of the standardization of her questionaire Annett (1970

.1976) examined the relationship between hand performance and hand prefer—;H‘
yiﬁ'i‘ence,!-Before further analysis of this topic -a discussion of the overall

| development of the Annett inventory is relevant.p_;a]r;y;ifipﬁ';". e

L Annett s (1970) standardization sample consisted of psychology

uil students at the University of Hull (n = 460), non—psychology undergraduatesiipj
at the University of Hull (n = 1 232) and the new recruits entering the T
.armed forces (n = 630) Computer analysis of the handednessb questionairesf.l:.

‘-0

was performed to determine the following‘information.-«fﬁ7~5l



Y
S The frequency of the relevant responses to each question. .
’-}iZQ 'The contingencies of reSponses in all possible pairs.,

©

"3, The matrix of correlation coefficients (Q) between pairs of
‘ﬂresponses.,_.a' B |

. f'él ‘The number of individuals in each subdivision of the analysis

- QISZfVThe maximum x between any pair of questions, identifying v T(TT} :
SR the’ pair. _5;11, . . _ CoL : Sl o

.;fi.g.,,The question of. attribute on which the sample was to be divided

| o . o (Annett 1970) B

:v From this .‘Ahn.étt eliéited vher VPI"im‘ary and Secondar}’ handedness . o
_::.factbrs : Primary factors include hand used for writing, throwing a S
"fff,ball, using a rvauet,‘striking almatch using a hammer and USing a pfg.

'f”toothbrush Secondary factors are*i hand used for cutting with scissors,

‘:hfipthreading a needle, sweeping with a long—handled broom, shovelling with

ovel and dealing playing cards.v The analysis also tf;“}d:?:'
andedness is best conceptualized as a continuum,
sisted dextrality through to consistent sinistrality,ipdf?fq
dichotomous variable, left or. right.b Inbher analysis |
fied 23 types of handedness, but for most purposes, the
ded ‘a simpler six—fold classification is sutficient.v.As;?&gf;f;’

ier a detailed scoring system is outlined in Appendix II.I
- fntvstudy handedness is classified according to one of six ;yi"
;i(ffcategories._,consistent dextral (C D ) inconsistent dextral (I D ),A,hpi"fibl"
:A;mixed dextral (M D ), mixed sinistral (M S ), inconsistent sinistral (I S ), -:i

’,_—or consistent sinistral (C S ) | L S
In order to determine the relationship between manual.preferenceli

and manual skill (performance) Annett (1970) studied 118 undergraduates

in Honors Psychology at the University of Hull as,well as, 165 twelve year btnv'



ﬁV'ipreference questionaires may b

: old childrenf .These subjects completed the Annett Inventory and also
were tested on a manual speed task ' The measurement used was the mean )
vs_difference between time taken to complete the task using the left and .

'-"right hands.) She found that subjects sorted for handedness were

}vclassified the same way in terms of manual speed Essentially, strong

- dextrals showed greater right hand speed while strong sinistrals per—fv if'

Azif;formed more rapidly with their left hand This co—ordination of hand )
.f-f ;performance with hand preference is a cogent assertion of the validity

.“‘jpof Annett K questionaire/k Six years later (Annett 1976) Annett repli-‘?i?f

5: sated this finding 0“ A Sample °f 804 SubJects at the Lanchester Poly— frziﬁyh

a{‘technic in Coventry.. Once again the continuum of hand preference co—'””'” :

: ,...'«

e tions, generated six years apart were identical in seven out dr eight }f“

':;categories.jlﬁzflyﬁl‘;ffifi{;h;hfwi&
' The above discussion has feen intended to demonstrate that hand

regarded as valid and reliable measures

o

"vi been selected on the basis of 'ts SOund empirical base clearly defined

"'factorial structure and demonstrated relationship to hand performance ~

~-'”measures¢«,‘,v-f

”5”-Research Diaggostic Criteria (RDC) "liﬁ.ffff”ﬂi

= In order to minimize the problem/of criterion variancesin psychiatric

:1. _definitions for 25 categories of functional disorders (Spitzer et al

:;21978(b)) Developed from the pioneering diagnostic work of John P Feighner

"7¥ and his associates (Feighner et al., 1972), the RDC form a coherent

;“fitordinated with the continuum of manual skill B In fact, the two distribu-[”'A

"9?;4;,0f manual superiority.: The Ma_ian Annett Handedness Questionaire has V]j;igTj

“‘hiﬁ'iagnosis the Research Diagnostic Criteria sets out explicit operational :



ol

- "

'Vfadiagnostic framework that may be used with patients of. retrospectively,,f :

‘ with chart data (Spitzer et al., 1975) Relevant dimensions in the RDc;-;ivc-'3

“'include clear clinical description, consistency over time, familial

*i‘incidence,’level of severity, prediction of outcome/response to. treat— i

s

._ment duration and frequency of - episodes._?fif' *'Y‘"

SRR

In order to determine the reliability of RDC three separate reli—ffgﬂ'f":

?ﬁ:;ability studies were carried out by Spitzer and his co-workers (Spitzerhigjiu;ﬂf

; fhd et al., 1978(b)) The first study (A) involved the assessmept of 68

e newly admitted Patients to the New York State Psychiatric Institute. fll“f-' '

'fjf_The second StUdYG(B) was carried out by pairs of raters at four separate

f[ﬁfhospitals as part of a pilot study on the Psychobiology of Depressive ;””'

i"Disorders and consisted of 150 newly admitted psychiatric patients. The

S third study (C) involved a test—retest procedure where two independent

e

3fraters evaluated the same patients at different timeS-, The same facili—'”“‘ SR

. l

f:vv;fties were used as in (B), with 60 new admissions., In studies (A) and (B) ;11-;fﬁ

thftwo raters were present, one conducted the interview and one observed .:l'
but both rated the patient iudependently"‘TheﬂK\StaﬁiBtiCS;Of:theSegthrger"‘H
'hizfstudies are reproduced in Table 1. R

'Tf The K statistic is the proportion of agreement corrected for chance

: ff agreement as a function of the base rate of a particular psychiatric

fldiagnosis (Spitzer et al., 1967) : As can be seen from Table 1 the

.r_dureliability of the RDC is generally high

K o T

In terms of its applicability to chart data Spitzer et al (1975) ;f;f'f“

A

S | 4 R
*'j»applied RDC to 120 psychiatric records and found diagnosis based ‘on RDC;;,"V A

| j“of higher reliability than that baSed on DSM II (the Diagnostic and
J:iﬁ Statistical Manual of Mental Disorders 2nd edition) or independent S

'lrlpsychiatric assessment.-:fh’:;_llsghfjf\f7f>fff‘3ﬁﬁkifﬂ5»“"'5lyi
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. Table 1.

»Képpe’CoefficientS'of Agfeement,for Major Diagnosfic :
.Categories using the Research Diagnostic Criteria -

lStudy4A

B ‘ Test—Reteet

Intermittent depressive,disorder

N/A

Study ;
~+ (N=68) (N=150)_ (N=60)
Present Episode Only o
Schizophrenia : .80 N/A - .65
Schizo-affective disorder 5 _ . -
manic type : N/A N/A 79
. Manic disorder .82 .98 .82
Schizo-affective disorder : 3 ,

- depressed type 85 .73
Major depressive disorder. .90 .90
‘Minor depressive disorder .81 N/A
Alcoholism ‘ .97 ©1.00
Drug Abuse :95 .92 .
Lifetime Diagnosis:

Schizophrenia " ' .75 91 .73
Schizo-affective disorder' '

, depressed. type 94 .87 .70
Manic disorder .89 .93, 77
Hypomanic disorder - , .85 - N/A .56
Major depressive disorder .97 91 a7l
Minor depressive disorder N/A .68 N7/A
‘Alcoholism : .88 .98 95"
Drug Abuse - : .89 1.00 - 73
Obsessive—compulsive disorder N/A "1.00 .. N/A
‘Briquet's disorder .79 95 - N/A
Labile personality N/A N/AT o P70
_Bipolar I .93 95 - 70 T ) .40
Bipolar .II .79 .85 N/A
Recurrent unipolar - .81 - .83 .80

.85 .57

i

(Spitzer et al, 1978)
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While the RDC is not the only ndsological framework available it

) .
has the advantage. of having been empirically tested for reliability
and~validity. Further, the explicitly stated operational definitions
it contains provide a uniform criteria to impose order on the hetero—

\,
\

L .
geneous data found in psychiatric case records.~ : o

Analysis of Data _1; : , 7;‘ ‘»‘ o }“' o ) T

Statistical analysis of the data generated by this study is by the o
Chi Square statistic.' This is" because the data consists of frequency -
‘ counts (Robson;;1975)  The Contingency Coefficient is calculated for
-all significant (p < 05) Chi Squares to’ indicate the degree of relation— -
ship in the Chi Square statistic (Ferguson, 1976) The two major _ | |
hypotheses ‘are outlined below followed by the minor hypotheses tested

N~
- in the study. - -

V‘ Hypothesis 1
It is hypothesized that the incidence,‘or frequency distribution

of handedness of patients in the Edmonton General Hospital psychiatric
wards is not the ‘Same as for thg general (i e. non-hospitalized)
. Population. o ‘ TN B
| Tovtest this hypothesis two'analysesvwill be carried out, Come

pariSOnbof "goodness of—fif:;bgkweenAnnett's‘(1970)'standardization
sample (the reference population) and the handedness of psychiatric
patients at the Edmonton General Hospital between January 1 and December
31, 1979 (n = 432) This will determine whether the paychiatric sample
' is a representative sample" -ofthe general population. 'The same.analyT
sis will also be carried‘out by comparing the handedness classification
of 772 University of Alberta undergraduates (Flor-Henry & Yeudall 1977)

}

with the Edmonton General Hospital psychiatric sample.x



“_ypothesis 2 .
o It is hypothesized that the differential frequency of diagnos ic
‘classification is not ‘the same for the dextrals as for the sinistrals
wwithin the Edmonton General Hospital psychiatric population R
'i To test this hypothesis, firstly a comparison of the frequency
- of specific diagnostic classifications of the total General Hospital
;psychiatric population (n = 569) versus the selected-sampleTof-matched7
f'sinistrals and dextralS»(n % 77) will be made. This will be followed
‘ by specific comparisons of.total population versus sinistrals and total 'yt'

' populations‘versus matched»dextrals.« This will allow determination of

‘-whether the total sample shows the same pattern of diagnostic frequency i_fjs

. N o (-
."as the reference population (i e. admissions to the Department of

.Psychiatry in 1979) : Further if differences are present it will show j'
»»if they ‘are due to the dextral, or as predicted, sinistral sub-group

R

| Eypothésis 2'1

It is hypothesized that within the Edmonton General Hospital
- population of psychiatric admissions an excess of sinistrality will
"be»associated with the male'gender. |

. In this case: Chi Square is being used as a "test of independencev
"and a statistically significant value for Ch’ﬂﬁqsare would imply that a

relationship exists between sex and handedness

vapothesis 2. 2

: It is hypothesized that the sex ratio in the Edmonton General
Hospital psychiatric population will differ from that of the sample of

-sinistrals and matched dextrals selected for analysis‘



..,Aypothesis 2 3

. "i‘:‘
vy
1

A Chi Square on a’ 2 X 2 contingency table is suffic1ent in this

ifcase to show whether the sample of sinistrals and matched dextrals have\

the same sex ratio as the total psychiatric population. Further, the .

'f‘ same analysis is performed on the sinistral subgroup, ‘but - not on, the

“'ldextral subgroup:as_they,have been matched by-sex,,tohthe,sinistrals,”jv

LA

It is hypothesized that there is qg association between age and -b«

”:q handedness, that is to say that these variables are not independent

Ve

o As in Hypothesis 2 1, a Chi Square "test of independence will be

‘;,'qused., Should Chi Square prove to be significant a relationship between yf“bsfl'

':ryage and handedness would be inferred

“"1tﬂypothesis 2 4

.

It is hypothesized that the frequency of familial sinistrality

B will be,significantly different\in the sinistral group from that in the -

=f rest of the psychiatric population

Analysis with a 2 x 2 contingency table will show if a signifi— -U“'
N

,cant relationship exists between left-handedness and a familial history

'afof left—handedness. £ f" -q.-"f;“:~ :. .-’1f\’

fIi“ For the purposes of this study only those individuals with

sinistral parents or grandparents were considered as’ having a positive

'*family history for 1eft-handedness._ Should the relationship prove nega— o

qjtive the question of an increase in "acquired" sinistrality within »

\ N

: psychiatric groups\is,raiSed,i'

S



- Summary-Statistics

i'»;»Thésé" ;_udé‘the:meah;agé;aﬁd“standard'deviatiOn fotvfhe ; ’ '

3 samﬁlef’by sexfanalaaSUmmaryvqﬁlﬁhé handedness patterns BfEthe‘-"

-:';re?dmipfed.ﬁatienﬁs"(n = 49), '-g ~

34,



* CHAPTER IV’

‘:f;‘ T . ,RESULTS;‘ '
;:,_;ﬁeu?fn.. ' RO

' Descriptive Statistics ‘{gﬁff

Of a total of 646 admissions (males 217 females 429) to the

“-i Department of Psychiatry (between January 1 and December 31 1979) 432 *f -

:C-Jpatients completed the Marian Annett Handedness Questionaire (males

oo

'-ff154 females 278)q “% sixfold handedness classification yielded the
- ,;following percentage breakdown._ Consistent Dextral (60 17), Inconsis—;qi;ﬂ~
. xtent Dextral (25 5 ) Mixed Dextral (5 14) Mixed Sinistral (3 74),

o Inconsistent Sinistral (2 1%), Consistent Sinisttal (3 52)’ For a com—y‘

>:1’~i parison of the percentage distribution of handedness by sex in the

':the one—year time frame of the study, results are as follows., :, : ;;/
'C,I; Total Readmissions n = 49 112 of sample. ”h 1e‘;;;3ﬂhf;e?%,

’ 2; Number of patients with handedness shifts. 8/49 »'.,

,4; Summary of changes"f"';‘filfcp;//k

7{f;}psychiatric population see Table 2.. Tables 3 and & respectively give 1(L'ff
'iij'the diagnostic frequency of five major categories in both the total

'fpsychiatric population (n = 646) and %ﬁ the samples of sinistrals and B

ﬂ"p'matched dextrals. In order to compare the relative frequency of handed—’} .
';ness classification between the psychiatric population and two non— n
”"hospital populations (see Table 5) The mean age and standard deviations ,':f

-lof the sample of sinistrals and matched dextrals are given in Table 6

o Concerning readmission to the Edmonton General Hospital during B

.3} Number of patients with constant handedness’/'41/49.u

://

(a) Inconsistent to. Consistent Dextral )5;f*7 e E
(b) Consistent to Inconsistent Dextral “2‘fyf5i‘f‘t o
(c) Consistent to Mixed DextralJ » »‘f_,l':'>‘ 3
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Table 2 o
Percentage Distribution of Handedness in
Psychiatric Populatiou by Sex (N 432)

Consis-'??ihEOnf »lw S l‘exfuee:‘if : Incon— - Consis-'
tent ! sistent. Mixed ~Mixed: - .sistent . tent .7 . "
Dextral Déxtra1=; Degtral Sinistral Sinistral _Siniepral..mi

Cmales 539l 279 b 39 g6 sz
>;(N=154)”;;Z-'.;, S e T e T T e e e I
e;{:egsemaleg:i_euss;j.ﬁ}f:eQA}li;eeégqgie;; ey

"MMe&.}f"

Comparison of Diagnostic Frequency of Tobal
Psychiatric Population with Sample of L
; i Sinistrals and MaEkPed Dextrals ;ie*x-_;e_*”

e ;Tbiagﬁgetieff-a“[‘;f::1f jl;‘g Population Frequency Sample Frequency

.;ﬁr.A ective Disorder
. Schizophrenia :

: Frequency (N"‘646) (N=77)

] *fﬁf§365 (56. ssz‘f’? f7: 43 (36%) »E*w?*‘”
0739 (6.1%). 0 +8 (10.4%)

"ffPersonality/Neurosis._ ;ee 3'f'?;5176_(27H22)1;u i“ , 16,(20;83)

k"e;Other‘ngchiatpic Disorder . - .- 41 (6:3%) ..

' . Orgdnic Btrain Syndrome . f_jff.=‘;325f(3.92)55*j._J_g;,"18_(10.42)ff}f ;*7 
L2 (e




CeRT

- fiabié Q.

.

Comparison of Diagnostic Frequency of - o
Sinistral Sample with Matched Dextralsf

Y jZ".

'?JTDiagnosticv '_;..ff.if gf'.l~-37',.;Deitrals]._fp Sinistrals

'-Category ) f}” TR ST (N=37)* “:‘p;= : (N=40y=-‘”'

vf7VfAffect1ve Disorder ffz St 20 (26 2/) “f,j 23 (30/)
- 'Schizophrenia - o e (5 24) 1'4 (5.2%) -

Personality/Neurosis S e 7/) 7 (9417):

S :Organic Brain Syndrome F: (2 6%) :f6 (7. 8%)
o 50ther Psychiatric Disorder frl;?'fh 2 (2 6/) ';€0 (0/)

*From the dextral samplelfhree males who were mixed dextrals

e and over 70 ‘years of ‘age ‘could not be found to: complete the T

matching, hence the smaller number of dextrals ;j

Table 5

Comparison of Percentage Distribution of
Handedness in ‘two. General Populations:
(Annett 1970), (Flor-Henry and Yeudall 1977)
..j with a General Hospital Psychiatric Population S

A .

1

qu:fstudyf[~p - ;*;ic;p;juf‘xgp; WD B O R

“‘vAnnett

";;,(N=3 128) | fjffés}spf;f21;1f;f;pafo.t‘w.zﬁ?t.‘j;AIOI‘f'gz,s.a_**7;

i -’Cu.rren.t' Study  60.1 255 -"54"1 . § 3T 2'.‘1*'_} | .__3’.5 e

.':f‘and Yeudall e e T R R
'”ﬁjL(N=772) 5__1»61;5:1;;26.8vj 2.9 0 3l _!4fL:,;,.;54_

o

*C D. is Consistent Dextral I D. is Inconsistent Dextral
" M.D:'is Mixed Dextral, M. S, is Mixed: Sinistral I.S. 1is"

Inconsistent Sinistral C S is Consistent Sinistral.,u '»"'
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5Table‘6:

\_’

Summary of Means and Standard Deviations of
, Selected Sample of Sinistrals anq/Matched

Dextrals (N 77) for Age in Years by Sex

(N-40)

Sinistrals_lf

* . pextrals

Cm=3ny

| ',”Total Sample]

or5Males

"?-33'3 eieflj'”‘
37 7 c19 9)

29 2 (10 4)

26001

”‘29 6 (10 7)3‘,3;*

Table 7

Chi Square Comparison of. Classification of

_Handedness According ‘to ‘Annett (1970) and: -
: the E.G. H Psychiatric Population (1979)

38

"-}29 6 (11 &

r__.ij;:Annett 1970
"fff(N 3 128)

yff,tc?D?

fi?b{'kgﬂﬁ;n;"_v

M

RINEY

K c. .- 1979 7l
;(N—432)

2 050 if

60,

L.

10 L 220 16

126 86

79 126 -

C:S;Qif

"57?4325;I;ﬁ.'

e as ds.

< U

t;21310f 

BR 2R VY S

102

ojf8§;{i5f 141

= 5;'notfsigoifi¢5nglfe:;?]

3,128



From the above it can be seen that only 8/&9 readmissions
f'»showed any change in handedness and that in 7/8 cases this involved

'a switch on only one. secondary factor.' Only one patient changed on

s a primary factor. All shifts occurred in the dextral group, none in -

";the sinistral Indirectly this supports arguments in favor of the

Ay

":;”reliability of the Marian Annett Handedness Questionaire

*jResults of Hypotheses

ﬁ'hlgypothesis 1 |
T It is hyPOChesized that the.incidence, or freQuencY distribution,fﬁ.;
'fpiof handedness of patients in the Edmonton General Hospital psychiatric :

: i;wards is. not the same as for the general (i e. non—hospitalized) ‘
".'.,vpopulation : A ) _ T
. Comparison of the distribution of handedness between the hospitalt;i[é

‘;_fipopulation and Annett & (1970) population yields a Chi Square of 7 76

"1f-(d f = 5) which is ﬂbt significant (see Table 7) '7A similar analysis

iﬁafbetween the,psychiatric population and Flor-Henry & Yeudall 8 (1977)
”.i university group yields a Chi Square of 5 02 (d f 5) which is not

f;"ﬁsignificant (see Table 8) From the ahove it is concluded that Hypo—~f'”‘"

B [ 4

'",athesis 1 is not accepted, the PSYChiatric Population shows the same u«f:'lf*y

~i;;incidence of handedness as does the general p0pu1ation.‘_tsg“

KJ

& _"jgypothesis 2

o It is hypothesized that the differential fréquency of diagnostic
Vh!classification is not the same for the sinistrals as for the dextrals _‘

"i;within the Edmonton General Hospital psychiatric population. i"i

P Y



Table 8

Chi. Square Comparison of" Classification of
_Handedness According: to- Flor-Henry and Yeudall
. (1977). and E.G.H. oPsyohia:ric Popula;10n1(1979) -

'To;aL

.- Flor-Henry
\ and Yeudall. -

. ENG.H. 1979

U L E R L T

. C.D. I.D. ‘M.D.M.S. ,"IFSu' ‘CQSrl

;<N%272>‘v-~‘y'js475‘ 07 23 o 1l o320

©x¥=5.02, dif.= 5 not significant

Table 9

Chi Square Comparison of Total Sample Diagnostic
B Pattern Versus Totdl Hospital Population AR
Diagnostic Pattern f” N

772

40.

;if432~'i‘o

ljl;zoﬁ'a;]'

CAfE. Sx.. P.PNL G 0.B.S.* - Other

B ;' Samp1e No.f,7,} 43 :?:g"f].;'xIBif‘]piow 8f Bfo'ﬁ*.2"‘

f.EPopulation No.,;; t3221ﬂ};'31['Elofl60{f:f;f€f17; 77> 53335_

P

 ;569{  ;?

' va'X2;; 15;52;.d;f;'§ 4;'p“< ;QiloF;:“'f R R
';CbﬁtingénFXiFPefficiePt:Cp*'?153ﬁ e

a6

.‘_l:‘;.v, (

*Aff is Affective, Sx. is Schizophrenia, P P N. is PerSOnality/f:_o
PSYChOneUfOSiS. 0 B. S is. Organic Brain Syndrome e



"fd?fthat of the to

'fi7fcant at the (

biT}igicients which ;

f"v:rons are relevant’here.' total psychiatric popula—
‘itotal psychiatric population versus sinistral
tric population versus dextral sample. These o
Tables 9 -10° and 11 respectively.; Chi Square g
_\it“comparison 15. 62 -d. f = 4, p < 01 with a-

ent of 0 153 For the second comparison Chi Square
':p 001 with a Contingency Coefficient of 0 17 “
éison yields a Chi Square of 2. 04 d.f. 4 which is not’ ;1T;i
;':-SE%ﬁiS?iééli; i jnificant S | o |

e lfThis indicates that the frequency distribution of psychiatric’fe"
‘-fdiagnosisfin total sample and in the sinistral sample, differs from : P

. '..

population.- For the dextral sample it is similar to_{w

‘;the total population While the differences are statistically signifi-.*;_f:r5

nd ( 001) 1evels respectively, the Contingency Coeff—~v~bhfj

the degree of association within contingency tables:!'if

vilare very low (1. 153) and ( 17) The significant findings in Tables 9

“”5gkjand 10 reflect a higher than expected incidence of Organic Brain Syndromesbfi;f

3"uffin the sinistral sample Their removal reduces Chi Square to non— ff*ﬁf'”f'

‘.f‘significance However, the fact that such a high number of Organic Brain N
:"Syndromes were: found is an interesting and useful finding in and of”itja«i“H -
’*f{self Given the above stipulation it is considered that Hypothesisf?ﬂih.f{;a'J

e 'Hypothesis 2. 1

It is hypothesized that within the Edmonton General Hospital,:_fjj”'

"“*vpopulation of psychiatric admissions ‘an excesa of sinistrality willfbe Sl

\,"-fassoéiated with the male gender..',gu



{h g} o._ o‘  | Table 10.  ;‘

Chi Square ComparisOn of Sinistral Sample
Diagnostic Pattern/Versus Total Hospital B
- Diagno tic Pattern ' :

ol pi-frf '”i 1',‘3 L REETE T -;g ;

e N f ER B TR ST & Y
U;Aff ,;;s

. RPN 0.B.S.% Other " Total ... % .

Sample No o :f';23l'

Population No .”ff 342;io]vu3

\ 169 ’ ‘ 19{?555f ;41‘5?':~606‘if"o;7"

i

Total « 365 39

'3vx?<#'19;65:”:a;f =“4,, < 001\a

X
L
e

4
|

5

B
|

1

e
1
!
\

. Contlngency coefficient c ;.17vofgxﬂi,;ﬁff{f?xo;"oﬂf.7' S

Table 11
Chi Square Comparison of Dextral Sample RS

Diagnostic Pattern Versus Total Hospital o;oloioo"»
: i Diagnostic Pattern fQ Coee
\

S [ - - "‘ . R s

""176 -fﬁﬁzfﬁstfl?il,~ﬂ;4l'f--ufeésf?F4**”“"

‘ : ,
T e ‘9

e w3 w

CMEE. 0 Sx. | PRN. 0yB.5.* Other forall

L339 oe0e

ST I :L_ A v'ff},u\  _“: :*~;@vg _;:,‘ :o12:.
|
T
A

. Total e 365 . 39

"v~,aﬁX?iéxz;dagojq;fg,;“4;)7§6¢c§g@n1f1¢5ﬁf} Lo

*Aff 18 Affective, Sx. is S hizophrehia, P P N is Peraonality
Psychoneurosis, 0 B S is O¥ganic Brain Syndrome HQ‘";:;¢_~Ho

| $¢76 f};»;fijzs;]o,:jjklﬁff“iﬂﬁdbﬁf;ﬁQ;:f,



e s, 33 4, f ~;

":ﬁchi Square 4 37 d fdgy

A Chi Square value of 5. 25 d £. = 5 (N s. ) indicated that 10 -

,relationship between sex and handedness is present (see Table 12)

b Hypothesis 2 1 is therefore regarded as not supported

_.o)

. fff_ypothesis 2. 2
A It is hypothesized that the sex ratio in the Edmonton General
»;fHospital psychiatric population will differ from that of the sample

VY

:'.”-selected for analysis.f{fffl;*'

Both comparisons, total population versus total sample and total,.;ﬁ

-ff.fpopulation versus sinistral sample, give significant results, Chi Square?fl”fj

1 p <. 05 with a Contingency Coefficient of ( 09) and ;Vifgfi

’l, P < 05, with a Contingency Coefficient of

,‘:g;f( Q8) (see Tables 13 and 14) However, the first comparison is biased

"T;{because it contains both sinistrals and dextrals matched for sex The ihf

B 'falone Inspection of the raw figures of Table 15 shows that for the
R 5htotal psychiatric popdlation the ratio of females to males is roughly
f'3"2 1 while in the sinistral sample it approaches 1 1 This suggests an

ﬁd_;iexcess of males in the left—handed psychiatric population, although it

% S

:"fsecond comparison is more interesting in that it selects on sinistrality:5'7

o !

l

.’bif"is recognized that the sinistrals are only IOZ of ths total psychiatricsix,f;ll

.:....

"flfhsample tested for handedness Hypothesis 2 2 is therefore regarded as

Come

J.7fjsupported ;*;}]{ff;ff,-fdt”’“¥157f‘ it;?t;:'fifif SRR J;QJJL'AHT._Wffy

Lo

"{,sl: It is hypothesized that there is an association between age and

e

. Cﬁfhandedness, that is to say that these variables are not indePeHdERt.vﬁf}:f~~-

Results are presented in Table 15 which shows a Chi Square value

&




>

. ‘.)),.
_ Table 12.
Chi Square COmpariéon of Sex

- Versus Category of Handedness

€.0. . I.D.  M.D. _ M.S.  I.S.

.C.S.

44,

Tbtal-‘

Males 83 43 9 T . 4

Females 177 67 13 9 . 5

154

278.

Total - %0 116 22 16 9

. Xg . ‘5.25, d.f. =5, not significant

Y

Table 13.

Chi Square Comparison of the Sex Ratio of
wthe Total ‘Psychiatric Population Versus the
. & 'Sample of Sinistrals and Matched Dextrals

¢ ) S ~ s <
i

15

- 432

BN

Femalée  Male

) To;all

Total Population ¢ 387 . 182

569

77

Saﬁble o *~',v‘ B 42 R ;35"
429 217

x* =533, duf. =1, p<.05

g Qontingency_cOéfficienc C = .09



Y

16.kﬁv-

- Table 14. R ,
: ) : ' 1
'Chi Square Comparisou of the Sex Ratio of
! _ " ‘the Total Psychiatric Population Versus
: . . the Sample of Sinistrals
' Female  Male ~ Total
Total Population T 408 198 "-"‘,606
2 Semple"l' S Sc:' 21 19 40
| 429 - 217 646
X2 =4 3, d.f. = 1, 9 < .05 ‘
Contingency coefficient C= ;08 ’
i
" Table 15.
. Chi Square Comparison of Age Versus Handedness
Classification in the Total Psychiatric Population
Handednese S } "~ .Age Ranges in 10 year Bands -
Code tlzo 20-29 30-39 40-49 50-59 60-69+ 70+ Total
 Consistent Dextral 20 63 52 43 44 28 10 260
Inconsistent - o : ' , :
Dextral 8 25 2 17 22 11 3 110
Mixed Dextral : 29 .5 2 3 . 1 0 22
Mixed Sinistral 13 . 3 4 2 .0 . 3
. Inconsistent Co . : : ;
Sinistral 3 6 0 o o0 0 0 - 9.
‘Consistent e o o IAUURERR -
_Sinistral 25 71 0 0 1 0 15
AN R - . ~ . "
Total 36 111 91 . 66 71 4l 16 432
- - . R (_,"‘ R o B o - .
x? = 48.2, d.f. =30, p.< .02 , o AR

Contingency coefficient C = .32



o
S 7‘““.4"

46.
"of:4§.2; d.f. = 30;1p5<‘.02, with a:Contingency'Coefficient of (.32).
This indicates that'age and handedness are not independent. “The relation-
,-ship rests mainly on the'difference between'the Observed and'Theoretical'

frequencies of three mixed sinistral males aged over seventy Their

:'”removal reduces Chi Square to a non—significant 1evel Because_of.this,

'Hypothesis 2 3 is considered not supported

L Eypothesis 2.4

It is hypothesized that the frequency of familial sinistrality
‘will be significantly different in the sinistral group from that in the
;rest of the psychiatric p0pulation , | e |
| A Chi Square value of 2 75 d £ 1 is not significant (see ;
Table 16) This indicates independence between 1eft-handedness and a
positive family history of sinistrality By implication one may wonderhuu
. about the role of acquired" left—handedness in psychopathological

-~

p0pulations. In this study however, the incidence of left handedness

‘closely approximated that of,the'general opulation‘(see Tables 7_and
'8);"Hypothesis;2,4'is.therefore cOnsiderZ

d not supported,

Summary'offResults'

Results of the. analyses presented in this’ chapter confirmed only

2

one out -of six hypotheses. The sinistral group were . found to have the
' ’ R Y

~'“same frequency'distribUtiOn of handedness as.the general.population and

"also the same pattern of diagnostic clasaification. Within the psychi-

1

atric population assessed for handedness no relationship between sex and

D

handedness was found nor was an association between age and handedness

discoveredlfor the total psychiatric population. The final negativea-'



Table 16

Chi Square Comparison of Frequency of Family History .
‘of Sinistrality in Sinistral Group 'Versus ‘the. Total -
. Psychiatric Population

A A

;N?’ Family Positive Family Negative
: Ufor Sinistrality_'t for Sinistrality

. Sample - . SO S R & ST T

45 : : ‘- ,, 387 ‘_ . 432 ‘

N .

 x%=2.75, duf. =1, ;not"significant[}'~’



v
-

:.finding was of an absence of relationship between sinistrality and a

"Zntral sample with the total psychiatric population.u..'>"t”

-3jpsychiatric population._ L

Confirmed was Hypothesis 2 2, that the sex ratio within the i.'

_./.

“

48,

tﬂ’higher incidence of familial left-handedness, when comparing the sinis—
e .

;7gsinistral sample would not be the same as the sex ratio for the total B



© . 'DISCUSSION - L

'v;Discussion of Research Findingsy‘;.'ifh

Although only one of the six hypotheses presented in Chapters

“ffIII and IV was accepted the study is not regarded as a failure Hypo-‘"h”iif

ﬁ‘f_~thesis 1 found that the pattern of handedness distribution was the same;,:f;f

'ﬂjas a sample of uniVersity students (Flor—Henry & Yeudall 1977) and thefv”MA

| ’f}l.same as Annett s (1970) standardization sample From this one may con-;fii

”‘1l;clude that handedness patterns within a general hospital psychiatric f;h.fff?

f_population and the public—at large are similar. From Hypothesis 2 it is

.3; evident that within a large, unselected general hospital psychiatric =

i :population sinistrals and dextrals do not differ diagnostically In this

;jsetting whether one is left— or- right-handed shOuld not’ influence one s
'vdiagnosis.: Similarly, as is shown in Hypothesis 2 l, one‘g sex should
E not predispose one to left—handedness or. to a specific psychiatric diag—ffib
v~frnosis, at least in a general hospital ‘ , L -
A pattern of increasing dextrality with age was not found as has
"been suggested by Hecaen and Ajuriaguerra (1964) and Fleminger et al |

tff}(1977(b)) : Recomputing the data in Table 15 after collapsing the six 7" :

"y categories of handedness into three categories (right, mixed left) gives:'ﬁ

ﬁl»a Chi . Square value of 27 87 d f. é 12, p < ‘Oigwith/a’aontingency C0eff—
t:icient of ( 24) While this suggests that handedness and age are not

iifzindependent the low Contingency Coefficient indicates that the strength
j“of association between the two variables is very weak This may reflect

"the more rigorous classification of handedness used in the present study.3

'f‘Fleminger et al. (1977(b)) classified left-handedness based on hand used

.




No more familial sinistrals were' found in the. sample selected

“for left—handedness than were present in the total psychiatric popula—f L

rﬂ.tion.‘ Of 40 left-handers only 7 showed a family history of left-:'

:f:may be a factor in pathological populations : The work of Satz (1972

b"s-19?3) supports this idea in a restricted population

At the level of generalization, the negative findings of this

‘Ir;u'fstudy imply that for an unselected psychiatric sample abnormal patterns’f

J{. . s

Eq:of handedness do not exist As Annett & Turner (1974) suggested in

'ﬁ:order to detect unusual patterns of handedness an extreme group

h5hm8th0dology is necessary This is essentially the methodology Flor-**

P 7‘£Henry & Yeudall (1977) employed In their study, they selected ;using

S‘”]i;that is the actual incidence of a particular phenomenon in a population.1'\

"';striét diagnostic criteria 60 Affective disorders (maics, hypomanics,] ~1a
T”‘bipdlar and unipolar depressives) and 54 Schizophrenics Then they

S
; Jassessed fo andedness and'com ared the\patterns to a reference group
. EJe P

,_0

:1?, of normals (772 undergraduate students at the University of Alberta)
f)diagnosed and compared the diagnostic patterns of the sinistrals and

“itfied variable and 80 the sample of sinistrals and matched dextrals was S

- L‘ : SR

""',diagnostically heterogeneous, that is to say a random sample of the

vdjdiagnostic pattern of the total psychiatric pOpulation.v The effect of

'.fcontained within the data.5i7rfvdw -

oS ;i A second major confounding variable is the problem of base~rates, .

L.

L

fmatched dextrals.‘ The effect of this was that diagnosis was an unSpeci- :

.'*handedness.: This opens the possibility that "acquired" left—handedness _f,ivi”

| !JBY contrast the present StUdY Selected on the basis of handedness, then \*7’

- this may well have been to wash-out" any handedness-by-diagnosis effects_:-~i”

N S,



: - o
With handedness, a ratio of 9: 1 in favor of dextrals to sinistrals is»

*1'_»accepted In the present study the use of a. matching paradigm made

,“il.vit 1:1 A more powerful methodology would have been not to match the

"iiﬁ'sinistrals with an eQual number of dextrals but to have maintained the fbi'?

1same handedness ratio as is in the normal population
The hypothesis that found support indicated that the sex ratio :

'“ibfwas not the same within the sinistral sample as within the total psychi—frh

o fatric population As can be seen from Table 14 the ratio in the po p.n4fuff

”ffglation is roughly 2 1 females to males while in the sample it approxi—h o

llf'lmates one. to one Chi Square is sig ificant but the low Contingency

hhi,Coefficient indicates that the strength o' association in the contingencyf:fj-

i;table is very weak (Duggan & Dean,_1968) However within the sinistral

. p".

: }sample selected for handedness and not for sex, there are more males than R

":tjﬂ‘one would expect from inspection of the total population Within the

‘"ﬂa;’Vtotal psychiatric population maleness does not appear to be associated

,/7..‘

“fwith sinistrality but within the sinistral sample the incidence of male— I:f.i

“_fness is higher than’the population ratio would predict

s ,

| "fq;{Integration of Research Findings j;flﬁil,ff.‘

In order to carry out the study reported in this thesis more ‘

..: )

“Tflifeffectively several modifications could be made The painfully acquired

;f;wisdom of hindsight indicated that rather than selecting for handedness,‘pfidp
':selection based on diagnosis would be preferable. This would allow a o

”'Timuch more specific study of handedness patterns because of the use of

.:5ihomogeneous sub-populationsr; The wash-out"'effect resulting from diag—

:g_hnostic heterogeneity would be avoided The affective category could be




?g results of studies on handedness and pathology (Annett 1975) There iS;d

"l reason to question the comparability of different performance indices of@l

'; forms while accepted as. reflective of differential hemispheric activa-'ﬁf

with exogenously caused brain syndromes (i e head injury) would show the

subdefined using RDC as could the schiZOphrenias. The personality and

@ .
pSChoneurotic subgroups both being non—psychotic disorders. probably

v wauld not show handedness effects ‘as these would be limited to the.'

,,,,,

acutely disturbed (Lishman & McMeekan, 1976 Fleminger=et al., 1977(a))

A separate study on the patterns of handedness of Organic Brain "

P

Syndromes would be valuable, especially if° it could be shown that the

incidence of pathological left-handedness as compared tofigmilial sin—w
istrality (Satz, 1972 1973) was higher in this group’ The RDC‘does not
include Organic Brain Syndromes but classifications based on etiology

(i e._alcohol, slow virus head injury) or neurodiagnostic procedures

(i e CAT scan, cerebral blood flow E E G ) could be made One would

not expect thatbthe various sub PoPulations of Organic Brain.Syndromesrgll{f;

would have the same patterns of hanﬁézness ‘ Most likely individuals

same pattern of handedness as the normal population jfff

The criteria used to assess sinistra}ity are crucial to the f‘m.

1aterality (Colburnm 1978 Hicks & Kinsbourne, 1978) Handedness ques—’f L

tionaires seem to have a basis 1n lateralized specialization of cognitive .

mode, as assessed by E. E G (Johnstone et al.,_1979) But E. E G wave—' /f?}

. 7
e . S
R

tion are still an indirect measure of cortical processes (Donchin et al 3-:

v‘,-.‘, -

L

As if the above variables -are not enough to contend with sex Fffh

o also appears to’ be a’ variable in handedness research Males and females : lg



h'o"perform differently on. lateralized cognitive tasks (Buffery, 1971

53,

'h.Ray et al., 1976 Hannay & Malone, 1976) Males: appear to show a -
: .higher degree of lateralization of function than females.' thf

To summarize when one is conducting handedness research with

jvapsychiatric patients the following variables are relevant. Method of

"flzhandedness assessment (performance tasks or hand preference questionaire), L

'k':ﬁdiagnostic category (preferably assessed by a standardized diagnostic

ﬂinstrument), whether sinistrality is familial or acquired and the base-,pz’

fﬁl,frate of sinistrality in the general population Research in this areasf-»r:

t-iﬂfis complex in view of the many variables affecting the non-unitary con—?”lﬁ'h'

”Qfstruct we call handedness As our awareness of these factors increases7]'3”"

”'fffresearch studies will be able to isolate the sub-groups who show an Q?l_f:'f

",,rincreased incidence of sinistrality.‘ By itself sinistrality is not evi-',‘i'“

.ﬁ';dence of“PathologYs howeVer, the evidence in thﬁvliterature does indi—i“.f'fa

‘“lfﬁﬂcate that the lateralization of cerebral functions in dextrals and

L fsinistrals are not the same
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’;i_dAﬂnett'a-(1970)iHahdedﬁessrQuestionairef

Ve

”h“f.Whichdhahd~do you use

63, -

o t’u'l) To write a letter legibly? .
| v32) To throw a ball at a target’ c
;:ff3) To hold a racquet in tennis, squash orb\
: badminton? BRI : -
‘;f@)}ro hold a match while striking it°>
| ;ns)hTo cut with scissors?
!o6)‘To guide a thread through the eye of a needle?.fj.i'
ﬁ‘y‘(_:y(or to guide the needle on to the thread)
: .7);At the top of a. broom while sweeping’

oﬂis)fAt ‘the top of a- shovel while moving sand7
vj ;qg),TO deal playing carda? ;;}}.;   >)h.._j, o

’ifio)‘To hammer a nail into wood?

?:f<d_12) To unacrew the lid of a jar?

: -Primary factors are items. 1 2 3 4 10 11
Secondary fsetors are items. 5 6 7 8 9.-

ﬁ»Item 12 did not factor-out as either primary or secondary

fli)fTo hold a toothbrush while cleaning your teeth?i'

f;The questionaire used in this study aLso asks whether any family 1f5”

» f]members are left-handed



‘tf‘”See Appendix 1 for attached sample questionaire.-ifirq»:

"‘fsinistrality and dextrality based on hand preference for writing. fiif;&

'> .

‘ Criterion for scoring the Marian Annett Hsndedness Questionaire.-

e

’“_Division into dichotomous variables can be achieved by defining

‘:d'(Annett 1970)

VtDivisions into six categories'i Consistent Sinistral (C s. ),--.T;ff:ffh

’ {Inconsistent Sinistral (I S ) Mixed Sinistral (M S ) Mixed

“Dextral (M D. ), Inconsistent Dextral (I D. ), and Consistent \

'Dextral (C D )

’ R

h]:C.S. answers 1eft on items 1-11

}~3:IQS: h';\answers left on items l 2, 3 4 10 ll and right tou“';."

A::ﬁ;S;:‘

S L.

: :one or more of items 5 6, 7 8 9.;~f o

Tanswers right to one or moregofvitems 2, 3,'%, 10;ﬁilg:' 8

'i_but 1eft to item 1.'

‘answers left to one or more of items 2 3 4 10, ll
'but right to item 1

{ansvers right to items 1 2 3 4 lO 11 and left to

L eet N

*one or more of items 5, 6, 7 8. 91*.f:})?{"'

C?b};7~ ’BQQV?FB:FiSht»°ﬂrit¢m3t1°11oi,-"

iy

{,Divisioneinto three‘cat330tié8-gstrong DGXtral (S D )’ Strong ;:;:, 5
‘»E”T:Sinistral (s s ), and. Mixed (u)' F o :
;:fdfs?bfﬁuf‘ 8“°"er8 right to items 1 2 3 4 10 11-;,5??l

,___;_vgté;;;;; ansvers left to items 1 2, 3 4 1o 11‘~,i“e3jf.*ﬁi

’fffiM;;?fhf; answers with admixture of preferences on itemg 1, 2 3 RN

””’faj 4, 10, 11. T



APPEND!X III

DAUE GILL PROGRAMS N R
1. TD MATCH nExTReLs TO. SINUSTRALS S

INTEGER DATh(u1174) SRR R SRS

" READ(S»11) NS ,;,5wv,_~, IR L
11 FORMAT(IS) _ﬁ-w'-* AR . T T
READ(url)((BATA(IrJ)yJ 1:4).1 erS);

o FORMAT(I3,I2,13,12) " e

-10 NUMBFR; ANNETTE conE, AGE. ssx <o F,1 n>a]»-<"“

. NINC=0 |

‘002 J= 1,Nq L

IF(DATA(J;Q) LT.4Y60 TO

IF(DATACIr2) EQ. 4)MAN= 3A BREOE IR

© - IF(DATACY» 2) EQ.S)MAN=2 @*5;»A;=**

'IjIF(DATA(Jy I EQ., 6)HAN 1 LR e

L MBEX=DATA(Jy4) -y :q;;ﬁﬁli.?‘;>n+:;-¢*jai~

28 CONTINUE . ‘*v~-.u;.£~¢?f)-»zﬁ;-fif'ﬁu{?kiﬁﬁfﬁ~£»~»:;:- e
D0 3 K=1,NS ~'**jf.*?='~%Wcﬁ”d‘il7.g“tﬁjffﬁ”'tf.Tffifiklf'"

“MAL=DATA(J»y3)~NINC: ”"f'~=*#f:75““f~ﬁ*745:.V”ENU7}a;:TT

- MAU= =DATA(Jr3)+NINC | .

IF(DATACK2) i NE.S MnN)Go T0.3° .

IF(DATA(K»4) . NE,MSEX)GO TO 3 G :

IF(DATA(N;;) +GE HAL AND DATA(hvB) LE MAU)GO TO 6

‘GO TO 3 \ L

& CONTINUE -

o MRITE(6r4°)(DATA(J L)yL 1,4) (DATA(h;N)rN 1 4) SR o -

'r; 4ﬂ FORMAT(” 7, ’SUBJECT ND.»:IS;3X:'SINUSTRAL wITH CODE’:IdyBX:'ACE' v

S c14.3x.'sex',14/ : T

- C10Xs’IS: MATCHED' TO SUBJECT ND. ,Iq.3Xy’DEXTRAL NITH CODE’ ol

CI473X!'AGE'!I4r3Xr'SEX’rI4//) % e S o

U NINC=O0 .

'f, [0 876 JJ= 1,4

G- DATACK»JJY=0

'u76 CONTINUE _,;
“60 TO- ”&-i~:n:

3 CONTINUE " | : o

):IF(NINC GT.20)60 TO 78
NINC= NINc+1 : T

7 GO TO 28 - S 43-;_"»=:.,,;;_.~ AR

;;;78 wRITE(6v79)DATA(J91)vDATA(Joz) R AR 5
79 FORMAT(’ " ’SUBJECT No. -IS;3X:’81NUSTR4L wITH cons'.14,3x;5;,'f
’ c Is UNMATCHED //) e T e T
“NINC=O0. = . L

2 CONTINUE =
RETURN ;, .
END ‘




