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ue concentrations of ATP., ADP and AMP. and
EG becomes isoelectric i

N that energy failure
cerebral oxygen u

A

ptake is well maintained even in
g of hypoglycaemia. Since supply of exogenous
slucose is curtailed. maintained oxidative metabolism occurs at th
expense of endogenous substrates. As a result of this mobilization of
endogenous substrate there is a pronounced disturbance of cerebral
amino acid metabolism. Conceivably, this contributes to the {functional
aberrations observed. Recent results also demonstrate that hvpo-
glycaemia reduces the rate of acetylcholine synthesis.
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On dividing the self: Specuiations from brain research

MICHAEL S GAZZANIGA
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ish 1 j e ) vain ralkers and seducers of
‘Ler them perish ifrom [y presence. Oh God, as perish va I «

hat i ( ¢ WO W m that
the soul, those obserring that in deliberating there were Hwo (s, QN: e
iy . 3 [ so0d ror evil - myself, wnen

rw s 11 ous of s une good, the otherevit = m

there are fwo [s 1n us of 1S, g ) e
was ] - my Go it owas [ who willed, [ who
e herating upun serving the Lord my God now —iw
il L.nv&&a:mﬂ ¢ : St. Augustine
d, I myselj.

o idea of self is one of the central dogmas of western civilization. It
.. the unit of the behaving organism which is ultimately held to be
sccountable for our personal actions. Our entire 69& m::mﬁ\:ﬁm 5‘o<ww
from the premise that there is a unified self. and it M.«:.oza B:uﬁ e
considered the agent of thought and action. Without this :OSQJ om:
present jurisprudence sysiem. for axmBEm. .éo:ﬁ B_mWW <mjm % M
sense. | am not one 1o take St. Augustine’s views lightly, but | thin
that he is wrong about what the self is and is1 10t et s
: is precisely this idea of the unity of co:mmwo:m.wz.r:u.«mamw, 0 unﬂua
commonly understood. that comes unaet E.».NQ\;LE lenge Ma?
brain studies iGazzaniga. 1970: Sperry <t al.. ?\oc . The sw%fw fw
emerges from these data is that. quite literally . there are %,mmm\
selves to man. and what 1 want to argue is that w, are not :(rmumw:a
conversant with one another internal lly. Self rone’is 7‘.523 to uu:‘ (,DJ
only through oru»j::m the Uar:::g produced b w .: m:m. ?.m &mﬁwma
true for self ‘three’ to self n. with the con w of U_w:mfow‘ ummm
sxchanged between the selves in a not necess rily owomlw ofﬁ ‘cm@;nj:m
fashion. Indeed the objective of this report is 10 w.:m:)w that H;f _*. )
verbal self” that (a)allows for our subjective sense Of mmmemémwm.wwwuwu
and (b) that during life it is the verbal systemn which 18 oof:wcwsw
E:omm:ﬁzm as well as structuring our @m:i system by oc%?ﬁm;ﬁ&
reacting to our actual behavior whether or not it be external Mu (m i
and overt or internal, chemical and covert. Put dif ferently, [ wi "
maintaining that it is the verbal system .ﬂmmﬁ @Ew sine mcm sanm o
human consciousness and once SO identified allows us fto 9egl




conseql
to the view :_.p: the normal
tely tampered with and altered i
C two cerebral hemispheres througt
corpus callosum.

In earlier reports, we have made t laim that brain bisection
oroduced two separate conscious entiti Actually, that idea better
epresented a logical extension of the split-brain ﬂoj\ than it did
;:9;:::0: of the fact. Indeed. it was Sir John Eccles along with
Prof D.M. MacKay art the Papal Conterence on Consciousness in 1964
who ,so::na out that the early studies showed the right hemisphere to
be little mor a an an automaton.

In the ervening years we have been able to extend our
observations. 5 ﬁmSoEE., we will describe our observations on one
truly unique individual. case P.S. of the new series of split-bruin
patients operated on by Dr Do:&a Wilson of the Darrmouth Medical
School and tested by Dr Joseph LeDoux and myself. P.S.’ uniqueness
amongst split-brain patients centers around the psvchological robust-
ness of his right hemisphere. Although only his left he 3;25? can
talk. other linguistic skills are extensively represented in both half
brains. and most of what follows deals with observations made Uofm&
by rhis special ne eurological circumstance. Although these observations
involve P.S.. a split-brain patient, this report is neither about P.S. nor
split 325,/ but, instead. is about how P.S.. whose brain is split,
provides a special window through which the inner workings of the
human mind may be viewed.
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Self-idenrity and language: The necessarv conditions
W: a ,‘.3:@;. [ linguistic tests presented to the right hemisphere we
that M S. could spell out answers to questions exciusively asked
to the right half brain by arranging a set of wooden letters | CmNmmEmm
2t al., 1977). The capacity to respond in this manner raised the
question of whether he might also be able to spell his answer fo
subjective and personal questions directed to his mute right hemisphere.
This seemed to be the opportunity to assess whether the right
hemisphere, along with the left, possessed its own self identity.
m«mua;::c questions exclusively to the right hemisphere was accom-

tha e 7 . Jp.A M AwJ
erbally stating the question, except that Key words in the
5 .and then the s:wn:?

od by the word

IS answer. ‘
M.ﬁ,auéoz asked was “Who (blank)?” The rmm éoﬁ.m
M ¢ right hemisphere on this trial were “are you: yu his
the 32 letters available. his left hand reached out and
P ser | proceeded to collect the

s

—
o)

1
set it down. and the ‘ c
i 7 . ke ‘ .
lerters needed to spell "Paul.” Next. we ask . éoEm.,.u\ox
spell vour favorite (blank)?’ Then, “girl” appeared in the left visual HRE*
Out came the left hand again. and this time it spelled "Liz,” the name ot
his girlfriend at the time. e )
These observations (see Guzzaniga and LeDoux, 1978, for complete
1

L 3 COOO N
report) suggested [0 us zx: 5@ 2@: hemisphere in P.S. possesses
ar

T
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qualities t wu re deserving of consc status. His right mﬂd.&mxmﬂm rwm
a sense of self. for it knows the name w collectively shares with the left.
o DT HIDT b i

In other tests we showed it has feells ngs. for ﬂ cun ammmmdmb:.m, mw.o,wamm
has a sense of who it likes, and what ‘ﬂ _:r,au, for it can mmém :M a %mm :
people and .? favorite hobby. The right hemisphere in P on i
m:% of the tuture. for it knows what day , {OMOITow Is. mmag ngdo@ !
has goals and aspirations for the future. for it can name i
cupational choice. ‘ ‘
Orrmmm% P.S. is the first split-brain puatient to Qamwé A@owwwu,mﬁowowmww
consciousness. it seems that if we cocE ﬁm::J Sw uEno.m omrwﬁ
distinguishes his right hemisphere trom S.m right xa.avﬂ?aa Hmar@:w
wE.Tw(ES yom:msﬁ. we é.o:E ru(.m, a major clue wo,ﬂ mzzsmﬂmm\mzm
nature of conscious processes. 1hat factor s undoubtedly ﬂ mm s
i r . i emisphere. As we have seen, .zw
R ition. it can comprehend verbal

—t

S¢
resentarion

r,J

hemisphere can speil and. in addi !
Mow%mﬁ,,w_,m‘»,aw m,; well us process o%ﬂﬂ parts ‘9 uca@r; zmomwwm
conceptual judgments involving verbal | ..wow.Bm.sc:.. 53“;@ i &*ou% ol
that w no:uQc:m ?‘cmc:mcm observed in his right hemisp ?U : e
ith these linguistic skills, the fact remains that in

spuriously associuate A . : o
%w ther puatients 1guistic sophistication is lacking in the rig!
r patients. .

hemisphere. so too is the evidence for consciousness.

Verbal attribution and multiple mental systems

lished that P.S. truly possessed a Qo:woww
ness. therebv putting to rest the eariier



objections of Eccles :E MacKay. it becomes of great interest to
cuml, how mind lert S i
iterprets actions expi
u

, ; can be done

ﬁ rimenially as we .55 al., 1977:
OLNJE:S et al., 197 d it is these
unique data :x: direct u one of the
major psychological me g our sense

of conscious unity.

In brief, we simultaneously presented each hemisphere with a
different object-picture, and the subject was required to select from a
series 9 picture choice cards the one that best related to the flashed
stimuli. Thus, if a ‘cherry’ was one of the stimuli flashed. the correct
answer might have been an ‘apple’ as opposed to a ‘toaster’, ‘chicken’,
or ‘glass’, with the superordinate concept being, of course, ‘fruit’.

: was clear that each hemisphere under the ZEc:.Smo:m present-
ation could perform. Only rarely did the response of one side block a
response from the other. In general, each hemisphere pointed to the
correct answer on each trial.

What is of particular interest, however. is the way the subject
verbally interpreted these double field responses. When a snow scene
was presented to the right hemisphere and a chicken claw was oﬁnvmiwg
to the left, P.S. quickly and dutifully responded correctl v by choosing
picture of a chicken from a series of four cards with his :L: hand. m:m
a picture of a shovel from a series of four cards with his | eft hand. The
subject was then asked “What did you see? I saw a claw ,Sa [ picked
the chicken, and you have to clean out the chicken shed with a shovel.’

In trial after trial, we saw this kind ot response. The left hemisphere
could easily and accurately identify why it had picked its answer, and

then %80@533\ and without hesitation, it would incorporate

the right hemisphere’s response into the framework. While we knew

exactly why the right hemisphere had made its choice, the left
1

lemisphere could merely guess. Yet, the left did not offer its suggestion
In a guessing vein, but rather as a statement of fact as to why that card
had been picked.

[t is observations of this kind which convince us that we are looking
a0 a basic mental mechanism common to us all. We feel that the
conscious verbal self is not always privy to the origin of our actions.
and when it observes the person behaving for unknown reasons, it

attributes cause to the action as if it knows, but in fact it does not. It ; is
as if the verbal self looks out and sees what the person is doing, and
from that xsoﬁmmmm it interprets a reality. Put differently, one’s sense

of reality, one’s system of beliefs about the world, arises as a
consequence of considering what one does.

Ve identificarion of mood states
Other studies of ours show that the left hemisphere verbal &@RB can
very accurafely read changes inemotional states esta hed by the

On w .«3@&.:03%? 1d test, where a word is lateralized to the right
hemisphere and P.S. was instructed to perform the mn.:os described by
the ém&, his Rmmso: to the word “kiss proved revealing. Although the
left jmawmnwﬁm of this adolescent boy did not see .Mrm éo,a,
immediately atter "kiss” was exposed to the mute right rm.amﬁns@,am. the
left biurted out, ‘hey, no way. no way. You've got to be kidding. 5\,3@5
asked what it was that he was not going to do. he was c,nmEm to tell us.
Later, we presented ‘kiss’ to the left hemisphere and a similar response
oceurred: ‘No way. ['m not going to kiss you guys.” This time, howeve
the speaking half-brain knew what the word was. In both :&Eznwﬁ ,Ew
command ‘kiss” elicited an emotional reaction that was detected by %m,
verbal system of the left hemisphere, and the oé,x <q1u.,£ response of
left hemisphere was basically the same. Rmﬁ&amm of éﬁmgww %m
command was presented to the right or lett half-brain. In other words,
the verbal svstem of the leit hemisphere was able to accurately Rma.n:m
emotional tone and direction of a word seen o:?z by Em :u&i
hemisphere. [n a follow-up study this finding was reconfirmed in detail
{LeDoux et al.. 1977). ;

At the psychological level. the observation that the verbal system rmﬁ
accurately read the emotional tone precipitated by an external m:Bc,Eu
without (rzo,ﬁ:m the nature of the stimulus allows mnmc‘,:mwso:
concerning the nature and variability of our mood states. In brief, Mra,
idea that we are intrigued with is that the person i not u?.\uﬁ aware ow,
the origin of his moods. just as he is not always aware of the origin o#
his actions. In other words. the conscious seif appears to be c.:,.mmoﬁ. of
noticing that the person is in a particular ﬁooc without wso,éﬁm .23”.
[t is as if we become subil v conditioned to particular visuai,
somatosensory. auditory. olfactory. und gustatory stimull ,,S:E;urcw‘
conditioning can be. it is not necessarily 2:;,,5 the E&.B of awareness
of the conscious self. When in Florence. for example. one Sw.ﬂ de
focused on David and feel so aroused. awed. and Equwa _.rw.,m
unbeknownst to the verbal syst em. the brain is &MOA ,:,wmoa.Sm Jmm
scents. noises and the total Gestalt of thut most remarkabie Q?.\.. :ﬁ
emotional tone conditioned to these subtle uspects of the gmm:msnw
might later be triggered in other settings becuuse of the presence ﬁo
similar or related stimuli. The person. puzzied by his affective state,
might ask himself, "Why do | feel so good today? At this .oo:: if the
Florentine experience is not reculled iregistered by the verba | system),




s, and while Em
art of its job is
systems, and. in
1e illusion of a

o::z:
verbal system may not r:oé the (f,:,, or what of it all,
to make sense out of the emotional and other menta
so doing. allow man. with his mental complexity. t
unified self.

We thus feel that the verbal system’s role in creating our sense of
conscious reality is crucial and enormous. It is the system that is
continually observing our actual behavior, as well as our cognitions and
internal moods. In attributing cause to behavioral and psvchological
states, an attitudinal view of the world. involving beliefs and values. is
constructed, and this becomes a dominant theme in our own self imag

___...Ar
ge]
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Towards the normal case

[t is exactly at this point that it is necessary to ask whether multiple
mental systems could be a feature of normal life. While split-brain man
represent an explicit instance and indeed it is the data from these
studies that raise the more general questions, it must be shown that the
model is useful and applicable to the normal brain.

We have just completed a study on neurological patients who are not
aphasics but who have left hemisphere damage of one kind or another
and who have to undergo cerebral angiography (Gazzaniga, 1972; Risse
and Gazzaniga. 1977).

As is sometime the case. amytal testing s also carried out and we
have taken this medical cpportunity to study problems in memory
organization. Prior to injection of the anesthetic. we place an object,
for instance. a pencil, into the left hand and out of view. The patient is
asked to identify it. When done correctly this signals us that the
stereognostic or touch information has coursed normally from the left
hand to the right hemisphere, where it is relayed via the corpus
callosum to the left speech hemisphere.

Then the left hemisphere is put to sleep. which means the patient is
no longer conversant or capable of comprehending or producing natural
language in any way. The opposite, right-half of the body also becomes
flaccid. At the same time, however, the left half- -body and the right
bemisphere are both functional because the drug only affects the
injected side of the brain. Another object is placed in the left hand at
this time, say a spoon. The subject feels it and after a few seconds the
spoeon is removed. A few minutes later the subject awakens, the drug

[
A
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O dividing the self

havine now dissipated. and the left hemisphere refurns o conscicus-
td ilE i .4 >

2ss. .
ﬁ - patient is asked “What was placed in .,35 hand?’. and the typica

esponse is ‘mothing’, or ‘I do not know.” To test for a ¢
_9: the patient is then asked, ‘What was placed in vour hand
e pati in
hefore?,” and they commonly say, ‘Do vou mean the pencil’

Even ,2:_9 the greatest amount of encouragement or prodding, no
verbal report is forthcoming for the object placed in %m. hand during
the mﬁmﬁ:mna A card with several objects p:um:mm mo it is Emn placed
in front of the patient and almost instantly the left hand points to the
object, in this case, the spoon. )

We have interpreted these data to mean that information stored in
the absence of language cannot be accessed by Snm:mcn when the verbal
system reappears and becomes functional. The engram or memory
transfer for the spoon is encoded in neural language X and speech is
represented in neural language Y. The ?.<o languages are then insulated
from one another and not conversant with each other inside the brain.

These data allow for the rather radical hypothesis advanced above
which is namely that dunng development a ro:u,,ﬁ:uﬁos of mental
systems are established within us and cach has its oéz,.«&c@m m?w
ﬁmmnozmm probabilities that can remain independent of other ,Bmimm
systems. I this were true then as maturation continues, the <m2m,.3\ m_u
behaviors that these separate systems emit are being constantiy
observed by the one system we come to use more and more, the ver bal
natural language svstem. Gradually a concept of self-identity mza
wm:,.aos?oa develops such that the verbal m./\,:mBAaoBm.m to xso,w mmm
other impulses for action which arse from all the other so:%d%o@w
systems and it either fries to inhibit these or free them as the case may

a

a

r.w: the foregoing [ have indicuted how our studies on Bm ooazmmmfa
sectioned patients have revealed basic ua:uioﬁ; 1echanisms c%,m oMm
man to establish our sense of conscious awareness and se ense of p @?oﬁm
unity. While it might be prudent to end on 1:: note. | find it hard to

resist pointing out some ::T:E:o s of these views for a vanety o
longstanding problems in psvchology.

Implications for a theory of memory

. . o
j,.m me 594 mechanism psychologists have been studying ad nauseam
ing svstem. Yer. what it ;,:v, is but one of the systems

= ; C oaetivity i ing
),:a i is working away. simultaneous activity is going
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M.S. Gazzaniga

On in several other non-verbal systems. which have as their onlv way of
responding a gesture or movement? In other words. whar if the memory
systems that exist, say in non-speaking animals. are also present and
working in us along with our admitredly unique language and speech
svstems”? If such an arrangement obtained in man. then one can indeed
look at an embarrassingly huge number of previous studies on human
memory and come to some unique conclusions about their meaning.
The classical distinction. for example, between recognition and
recall, dissolves almost instantly. This, of course, is the wel] reported
and widely experienced phenomenon that g person can recall only a
smatl part of a body of information given to him whereas he can
recognize a lot more. In the present model the recall phase is only
calling upon the verbal System  for response. The verbal svstem,
however, only reports a smal] amount of information because. just as
with the other independent Systems, it has a limited capacity. When the
recognition phase is introduced. however, the name of the game is quite
different. Now the other non-verbal systems have an opportunity (o
express themselves. This is by non-verbal behaviors such as pointing to a
series of objects. and with that kind ot fesponse possibie, all of the
mformation the several non-verbal SYstems store can now be reported,
making the entire System appear more resourceful. Recognition rtests
have long been considered to be more 4 sensitive measure for
mnformation stored because it allows for expression of stimuli stored
with weaker vaiues of some kind or another. In the present model such
a continuum between recognition and recall skills becomes
product of the expression of several equally capable storag
each given an equal chance to demonstrage what it knows.

more the
2 svsiems

a

There is another aspect to this model. Psvchologists have

for veuars
been trving to understand the NetWork of our associative memory. The
assumprion is thar it is huge and complex ang mterrelated in some kind
of Bw_sa-@owm:nm way. What is being argued here would encourage quit
a different model. The seeming interconnection is more apparent than
real and is the product ot actually behaving. The verby] svstem becomes
aware of possessed knowiedge bv one of the non-verpal 5Vstems
emitting a behavior. which IS 1O say memory.

Implications for cognitive theory

Sémm, _ﬁmm:zmmatwmﬁé:o a?ﬂonmmmrm theory of cognitive
dissonance which to my mind is one of the most powerful ideas on the
nature of behavioral process ever stated. The phenomenon in broad
terms is this: When a person’s opinion. belief, or attitudes are met with
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s in contlict with his just completed behavior uza.:,&.r state of
iis o?:fM is not allowed by the organism. Consonance is demanded
dissonance a 3 , TE : . nanee |
and is usually achieved by changing the prior SEW o1 Qwrw& ‘ o
" Let us rake an imaginary example. George is married and full of
Tl S tdAKC di = ) t o L N Q
fidelity. Then a set of circumstunces develop which ::a_u wm.wroﬁua
: , S H m
involved in an affair with another woman. George g,mum.u ,:owﬂ be MNMQ%
. 1 ot AT atte < _
such behavior and does not condone extra-marital affairs. o, im
SULCi U Y 2 . ) : b ; i > Conance
ately after the experience, George is very mu hin m.uﬂ;m o.w m:wvo: _\zma
after his recent behavior. George initially attributes it to being Eﬂz:.
atter ece ! ot - involved again with his
ing seduce : 5. but George is soon invo g .
being seduced. That helps, eor on involved :
new friend. As this continues his dissonance Increases and moBm%Wc
must change. What usually changes is George’s attitude Lvoi. is
T Ftriites Mic Rehay: sions
marriage. Betore long he attributes his behavior to domestic @mmu o;
and Qwamm to believe they are much worse then he had Em,\:szM
th . tly finds himselt in divorce court.
hou As a res ge shortly finds himself i :
thought. As a result, Georg y i ! 0 ourt. Il
I i afta € Cause arriage was afoul.
C i st be having the affair because his m g
concluded he must be g nariage was aiou
i ions cha S solve George’s
se rutionaliz: , actions are the changes that re
These rutionalizations and ac . ; thatre ree
dissonance. Divorce becomes an unavoidable consequence and Georg
122 . ) )
ate was ses af he first night. ,
fate was sealed after the t g o o n o
There are millions of examples of a&uo:msrm.groQ at ,m.oﬁ‘wzw e
hundreds have been worked out under strict experimental conditi o
. . is i ¢ S S NS
the laboratory. What is not understood is why the %nmﬂ,:u,ﬁw H.w o
nozum:m:cm Why cannot dissonance be a viable and chronic sta

, ) o

the biological organism’ . A . »
Let us take back and consider a prior question. égm 9,V
Ci A 31 . | . i1, : fh ~ lace?
suddenly find himselt involved with Molly in the :m& pla :
suddenl ! Vo i , o ot pace
‘hat is the mechanism for eliciting a dissonant behavior from ﬁ?
tdal s & L ) LT ‘ e erba
ning’ The behavior was clearly contrary to his existing :\Lc)mm
. elief about such matters and normally the verbal uxuﬁmawm o
: Ny ; is the t 1 natio
exert self-control. The reason | propose is that yet p:oﬁwmn%womqo?a
. v [ e alues existed in ge,
3 with ¢ ferent reference and different valu A
system with a different s diff ues e
. I rticular erience was
beg: it was encoded in a particular way. its exp , e
but bevause it was encode : . P e
known 1o George's verbal svstem and. theretore, was o:wm%muo_:oﬁ
“ontrol. 5 : wi i lay 1t grabbe
s i at is. i was not known until one day g .
control. That s, i1 was 1 : . YL srabbed Bol
1 : o bnaly ety v = ﬂmam ehavi
tentarily and k charge of his behavior and elici ;
momentarily and took charg v d elicited T
. S ati s verbal system.

‘ aus great o ternation to George’s ver : 1S
act that caused great cons 0 s 2 —
other side of George was not known to him until a set of aswzwm. ne

, . t 2 elici this
and  biological circumstances came together wza a:Qmuaso ormmom
chivion O ici i Georee’s verbal svstem ha h
behuvior e elicited. however, George's verbal syster  choice
behavior. Once elicited. h seorge’ Lsys {no o
L 1o account for it and to adjust his verbal perceptions and guidelin
it ool T

£
s
z
(82
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.. ; - e 1y ality into
tor behavior to take this newly discovered aspect of his personality
1OT1 ii ~ e e
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acce in this viev arbiter
our many come
kKnow by act / behaving. Behavior elicited is the wav to discover the
multiple selves ,“7 Ve > inside i is the way these separ
information systems noBBE% ate with one another. It is probable thart
very little communication goes on 5?52?

The multiple self and free wil}

The last implication of this model that I would like to consider sus faces
right on the question of the nature of personal responsibility. As I said
in the beginning most of our social institutions are built on the notion
that man is personally responsible for his actions. and implicit in that
statement is a notion that man has a unitary nature embodied in the
self. What are we now to do with that view, given the new knowledge
that multiple selves exist and each self can control behavior at various
moments in time.

Let us go back a step and look at the conc cept of free will as it has
stood up in our scientific age. This is extremely important because up
until now the issue of responsibility (whether it 18 personal or social)
has been argued on the merits of a unitary self and the concept of free
will. Up until recently, the scientific comm unity had pretty much
written off such concepts as free will as hold-overs from the dark ages
and anyone making the case for a personal responsibility was largely
ignored. Science is reductionistic by nature and most scientists believe
in fact the world is as mechanical as clockwork. J?::mm do not just
happen. Theres are inputs to every svstem and knowing the inputs will
find one able to explain and predict the outputs. j,:z is the line of
thought any way.

At the level of human behavior, this meant that when [ i felt I w
tfreely choosing which lass to ask to marry. [ was, in fact. only do
what | could do as a result of a set of forces working upon me. ﬁ
was doing it freely was pure illusion. Behavior is law] :_ and the exacti
product of past experience according to the behaviorist and reducrion-
ist, like B.F. Skinner. Any view to the contrary is simply out of step
with what is known about the physical nature of the universe.

The only man that really addresses the problem is D.M. Mac
MacKay (1967) deals with the EooEB head on and ?:m man

as
ng
t]
ng

i
back on top, and in personal control of his behavior. His argument goes
like this.

Man can be considered as mechanical as Qo%éo_.,w and still be
considered to be personally responsibie for his act ons. That is, he is

At first glan em
an easy solution to that which would soﬁ V1o Mwﬁm %F idea of
i " The next time the person, whose actions are being
not be tol

told what the predictor predicts m. out their
ead. it will be written down and after the critical event
will be examined and with this condition %m Ew%oﬂoﬂ

T
That still will not work. however, as MacKay has pointed out Um.g:mw

when you think carefully abourt it, in order for something to be true i

must he valid for all people. The critical point here is that /i\a.m Em
prediction may be true for the predictor, it is not binding on our Soﬁ.ﬁ
and consequently not valid for both parties. A .ﬂcm.msm valid
proposition must be set out for all to see and once that is done our
victim can do or not do what it says as he sees fit. o

It is a powerful argument. and one that apparently Mo%S.ma.mz.a
philosophers have agreed to. [t m:oém that even in a émomwzﬁrn
universe there is this situation which MacKay has called a .Mom%mw
indeterminancy of a free choice’. While [ tend to @m:m«m his point,
my point is that the formulation of the problem Boﬁsm from m:m
assumptions of a unitary consciousness will not wmm? to the ommmw Mom
multiple selves. While his unique argument may well apply to a ‘self
svstem. how would it apply to a collection of ‘selfs’? It indeed our
cranium houses many mental svstems we should have to ask how his
‘dea applies in the sociological instance as opposed to the presumed
unitied psvechological chuaracter of the human being.

RN

Summary

To return to our opening example of the self and jurisprudence system,
the mode! proposed here raises serious questions for how we oz?&:m@
i u If the individual is to be viewed as more of a
4 single psychological entity, which ‘self” of a
receive punishment? While this question is
i of metaphor for now, it nonetheless seems
are continually and at an ever increasing
he nmz\cmloﬁo& mechanisms active in
jective conscious experience. [ feel the
here these findings are going to have to @w

policy with the inevitabie consegquenc
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that many of our ocg.n programs and attitudes about the ns
man will have to amﬂ . Can ther .
sciences sit at 5.( center % the primary sc

questions of our time?
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Predicting outcome after severe head injury*®
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J. MINDERHOUD
"University Department of Neurosurgery, Institute of Neurological Sciences,
Glasgow, U.K Academic Hospital, Rotterdam, and
3 Department of Neurology, Academic momn:ﬂ& Groningen. The Netherlands; and

ZDepartment of Neurosurgery,
*Division of Neurosurgery, Los Angeles County Hosptial, University of Southern
California Medical Center, Los Angeles, CA, U.S.A.

The need to accummulate a data bank of severely head injured patients,
as a basis for evolving a predictive system, led us to initiate the present
study in Glasgow 10 yr ago. After 4 yr we invited two Netherlands
centres to join us: Rotterdam (Dr Braakman) and Groningen (Prof
Minderhoud); later we collected data from Los Angeles County
Hospital (Dr T. Kurze). Three years ago Dr Plum suggested that our
system might be applied also to predicting outcome following coma
“rom nontraumatic conditions — and a collaborative study involving the
New York Hospital. the San Francisco General Hospital (Dr Caronna)
and the Roval Victoria Infirmary at Newcastle-upon-Tyne. U.K. (Prof
Shaw and Dr Cartlidge) was set up. Dr Caronna gives the preliminary
results of that study, whilst this paper deals with the methodology
which is common to both, and with the analysis of the first 1000 head
injured patients.

It has always been considered difficult to predict in the first few days
after severe head injurv what the final outcome will be. It is common 10
hear about remarkably good recoveries after verv bad injuries, and
disappointing results from some which seemed less severe. It appeared
to us that this uncertainty was likely to derive from inexact definition
cither of the initial severity or of the ultimate outcome — or of both.
Much effort was therefore expended on methods of assessing the degree
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