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" The \\oi'k to be reported in this paper concerns an a,ttempt which has
been made, on the Isla.nd of Mauritlus to screen a complete population .

of children of "one ‘age range in two large towns W.l.th the aim of study-

" ing in detail- these who might a,ppea.r.to be at rlsk for.la.ter psychiatric

breakdown. This study follows,dirvectly from those which have been
previously carried out using the “high risk" model (Mednick afid McNeil,
1968), and described in this‘sympgsimn in a paper by Mednick, but |
aiffers from them in tvo importdnt ways, namely that risk is determined
\

solely on the basis of psychophysiological indices and the study is

carried out in'a develc)ping ccuntry.

N '

s
Garmezy (1974) and Jones (1973) have rev1ewed researchr aimed at study-

ing the development of schlzophrema us:.ng prospective or high risk .

methods. In gederal, thelr studies employ the techmq‘ of examining

subjects m a pre—morbld sta.’(;e who may have a hlgher than normal

probability of break;iown In mcst cases this higher than nomal

B probablhty of becanp.ng ill is dete:rm:.ned by the selectlorr of subjects
. who have an mcreased genetlc']aa.ding for the dlsease because they are

chﬂdren of pa.rents, one or both of whom are schJ.zophrenic. e use of

' such hlgh rlsk samples 1..s a tact1c which grw,tly incréases the probablllty

that the sairrple studled will efentually contain sub,]ect’s who will suffer

' psychiatric brea.kdown However, with the general\ly reported morbid risk

) :for sch.mophrenia of around 1% in the general population, a ;tudy whlch

relles on the testlng of an unselected population with the hope of dis-

4

covermg thos? who v1111 later succumb élth schlzophrenla is clearlv

- pneconanlc.'




)

'Ihe issue , of selecting the most approprlate chlldren for :‘.nvest:.ga.tion ;

becames 'partlcula.rly important if a decision is made to start the
> , study ea.rly in the child's life in order that, firstly, a longer tlmé
scale magebe allowed in #hicH to examine Iﬁrecipitating‘fa.ctors and, L
seoondly, the poss:.billty of underta.kmg interventive technlqueS‘tO
&sen the chances of the developnen‘t of the dlsease ay be oontanpla.ted

. . &
1

- The study to be described-differs":fran those previcugly undermhen in * . -
| . that not only does it start with' children at tbe'eé.'::ly age of tturee‘
. years, ‘but ‘:lt #lso starts with the selection of a sample of a total

- popula.tlon, not on the basis of the sta,tes of the parents, bat on the - .

psychophysmlogical chamcteristics of the’ children thaxsel‘ves.
. L}

The study is élso wnique inthat: it 4s probably “the ﬁ.rst to be_ R

L ]

\

<arried out in a "developmg" cmmtry The origin of this study may

y ' beaenmtheWH)TechmcalReportNoSSl(“}QGS)inwhrch follow:.ng
) a meeting in 1967 of the Sclentlflc Group o Neurophysiologlcal

R%earch it was recoumended tha.t very high prlority be given to
v

—

'f(a.) the study 6f critical periods of development, to examine

the effect of envirormenta.l factors on subsequent mental

-~

]

. " health; and |
(b) longitudinal neurophysiolégical studies of high risk

. : ' subjects".. ' . K L
v | 3 . Ly i ./
x . X . : TN

It was also ~suggested that '"developing couptries ... may T.o;isidered-'

as 1ocatioris" ' Indla was originally suggested but :followﬂ.ng assessment

..

. of the fac111t10s for such work offered in Manntius, a de01 Siom was

taken ’by Schuls.mger 4nd Mednick of the Ps_ykologlsk Institut,

Y, B ) . " . . . | ‘ . .
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Copenhagen #.nd Ram;m in Manritiu}s to attemt 'o'o mount a.s{:t‘xd there.

[l

The decision. to base thls study on children selected :Erom the general

made because it was thought that it uould e difficult tp deflne a
group of schlmphrenlc ‘mdex cases from which te start the Study in

e s:.tuatlon where there was oni‘y—one-mentafhosm‘ml and 1t was likeljr“' =

) that a large proport:.on of schlzoplrenlcs mlght not be hospltalized
Selection of subjects from a total p0pu1at10n aiso provided an

risk vork, to those which bad been adopted so far. It vas decided .,
~that’ the method: of screeudng which would be adopted would be to

., enploy psychophysiological techniques which had been successful in :
Oopenhagen (e.g. Medmck and Sctmlsmger 1968) in predicting those. ‘
chlldren who later suffered psych:.atnc breakdown Although in the:u‘

orlglnal 1962 study cﬂha,ch was reported, for example, -in 1968) Mednick

.=and Schulsinger had emp]oyed measures of electrodermal, ‘cardiovasculaer,

v

N -~ f
respiratory and electrouwogaphic 'activity, the m;jor proportion of

) thelr work was based on the use of electmdermal measures with a snall

.

amount being carrled out using heart- rate ement and no attention

be1ng pa1d to the other vanables It was found that measures o:f »

populatidn rather than from a genetlcally def:.ned g:z‘oup was in part

opporttmltytotryéuta.nalternatlveprocedureforundertakmgmgh C

Y g\.,

electrodexmal act1v1ty were partlcularly importan% iq being 1@ ed o -
later breakdown and had better p1'ed1ct1ve value than other es
including psycholog;cal and psychla_xtmc indlees assessed 'concurrengly.

L, ) 7
The decisigff\;o adopt psyc ysmlogs.cal measures for screening

'purposw does, however, pr t very much of a.step ip the da.rk -and ’

tﬁe chome of. only electrodermal x?arlables for selectlorl purposes makes
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the study even more open to criticism. Garmezy (1974),in a diScussion

of the m"oject states "I believe that their attempt to leanjon deviant

;:sychophysmloglcal reﬂponse systeins iS not only prema.ture but
mappropnaté when appl:ted to 3—4 year olds"; he m:.ght have added,

‘ eq>ec,1ally when the study i carried out on a tiopical 1sland !on *y ]

raclal groups about whlch o.vallable psychophysmlog;.cal data’ is * -
) .

PR

virtua.lly non-exjstent. L _
' ,‘ ' ’ ) . .' 4

This report, theréfore, seeks to establish That the exercise to date .

appears to have been mrthwhile It cé.nnot of course, do more than'

' th:ls because for eventual va}ldation of the techmque nsed it is /,
_ nepessary to wa1<t for twenty or ‘so years in order that the subjects

- studied mey enter the risk period for breakdown®

‘ The attegnt at validation of \the: ﬁlective procedlln'giui:tripartite
one. The variables used -in selection of subjects for further study

‘were 2 sub-saimie of those actually méasured. Using these variables
four gmups of sﬁb,]ects were selected; three being potentially
abnormal and-one control. The.first. form of validatlon procedure was
to use discriminant function technique anploylng__the so far unused o
variables to see how, far the ezpiri:ealiy defined risk groups might be o
success;:ully pred:.cted using th%e unused variables. Seoondly, after

» the selection procedures were campleted in 1973, data fran other

-~ studies beca;ne available tjh provided excellent evidence for

i

differences betweefi genetigally selacted high a.nd low risk groups on

&)

variables which had been measured in Mauntius but which had not been

used in selection, The availability of this material provided a‘basis
- Tor external validation of the screening procedures. F:inally, it was
~ thought to be deﬁlrable to show that as a result of ,sereening groups K

7

-
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- j - Jof children had been selected o ‘ught behav dlfferently on a

™
/ subsequent occ‘,asmn The last study to be descrlbed therefore outllnes

work can:led out three yea.rs/a.fter the or1°'1na.1 screenlng which

B — 1nd1cath that the groups seiected S having members who might beocme
abnormal behaved in a different m.rmer frcm the selected controls as a.,

4 ]

7’
result of exposure to nursery schebl eocperiences
>

II. METHOD AND PROCEDURE o L

Mauritius is an island with about 900, 000 inhakiitants occupyifg an
/‘ . area of appro:unately 2,400 square kllomerres. The poptﬂation is a°

mlxed one bemg approximately’ two thlrds of Indla,n orlglp a.nd baving .

- as its _next”la.rgest racial{ group the "genera.l pop.lfatron" or Creoleﬁ-
baving an Africah origm with admixture of the .J.sland's other racial.

- - L3

. - - ¢
‘u - L4
. . . . .
. P ,
. ' ~

LU

. Itwasdecldedtocmyouttheresearchmtmlargetowﬂsinthe‘ ) ‘
 central, fairly densely populated part of the island, which had a |
’ racial d:LstrlbutJ.on within theiy populations whlch falrly represented =, .

'the proportlons of racial groups fotﬁ,,,in the island as a whole. o .
» ; N A . A :i. - e

J - Lists of 3 year old thildren weré prepared from the Ministry\ of Health -
N . b .t R . . [ - . . - 3"

Vaccination Register and jarents were contacted,by a-field worker who -

encouraged them to allow their children to attend & laboratory in -
2 Quatre Bornes - one. of the two towns wh‘os'e population was being studied.
Tbe children were transported to the laboratory from this and the other
\Vacaos aecompanied usually by parents but on occasion by
grandnarents o T . Y




.
. ‘J
-\

.
‘

;"“"Ihe 1m/eial v151t to “the pirents by the fleld worker. enabled & ,“‘ :

K4

f’ | \t""'i'* o N . ’
w . , ' . e \°
-substantial amcunt of background data to be c[llected and "ﬁ'd’s was
supplemented by further ftems when the parents ca(ﬁe to the 1aboratory
At the 1aboratory the chllgirén 's behaviour wag observed g.n a standard
p]:ay situatlon and the:Lr 1nteflectual perfonnance was measured by tasts

adapted fmm Wostern vers10ns fOr use on the 1sland This mrk was

’ carrfed out mﬂer the dlrectlon of Dr BrJ.a.n Sutton-5mith, o:f Teachers

~

&
Ool],ege, Colunbia, 'Unlversnw, New York. The chlldren fiere also  «

,g:i.ven a paediatric exanu.natlon by 1oca1 dbctors and ‘if nec&sb,

were referred after tlus exammatlon to local clim.cs or hOSpltalS ““,
¥

. The. chlldren also undertook a sessfon of psychophyslologlcal measxn'an/ent
:Z results of which are the main eontent of this paper Ui) to ten -

f dren were tested ea.ch!ay, flve in the morning and five in the
aiternoon., The chlldren were “randomly a.lloca.ted to t@‘ order in which

they woulg undertake psychologlcal and psychophysiologlcal test:mg

L M . - 8
In a11 1800 chlldren were tested, of whan camplete psychophyslologlcal

data are available on 1795. The rac‘ia.l and sex dlStI‘lbutA of the. -
{ .

Sample of 1800 is shovm in Table 1 and the ra,clal dlstri‘mtlon 1s . \

compaxred w1th that for tﬁe whole islan& shown in recent stat:l.stlcal

reports, It can be seen that the sample is‘a Close mtch in this

M
4

" respect to the island's popu}atlon

3 - -

“The psychophysmlogical 1ndlces measured were skin conductance skin

4

-

potential and EKG. Skln conducta.nce was measured frem the mechal
phalanges of the mlddle and Jing :Elnger of the left hand usmg the
constant voltage clrcultry -outlined in Venables ‘and C‘nristie (1973)

 dnd usmg ‘Beclanan mlmature silver - s11ver chloride. eleotrodes with




’ . ° . . N - ‘e .
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: N 0. 5% KCL in 2, 0% a.gar—ag‘ar as the electnolyte Similar electrodes
. were also placed,on the rlght hand‘%md meaﬁres of skin conductance

“ 1eve1 db‘l:alned at the start and. finish of the experxment by switching
Ty [y

| electrde pa:lrs to the single sklm condu(:tance “channel. T oo

L ‘ e o . N -

. M:mlature Beckman electrodes placed on the hypothenar eminence qf the -

f"

] - left hand, and'the inner surface of the left foreazm were used to *
) - measure skin pdtential. L a
'. . * . . - . " .. s

; A EKG was mwsured by s1mllar elettrodes "using standard lead 1.

¢ ”

' ‘ Reoordings were made using a Grass 'I‘ype 79 Polygra.phnismg 791 pre- .-
. ampllﬁers for sk.m conductance and skln potentlal and a 7P5 pre-

Lo ; ampllfler for EKG measurement \ h . .
" . | :
: - - - -~ { \t‘ \
- Foux éharacterlstics associated with each skin oonductance j%ponse
} f. Sl e . i
we’re\recorded Th&se are: e \-‘ . * :{ . ~
3 - \ \ - — .
- 1. Skln conductance level at the start of %e response © -
< . o
; - 2: ‘L{nphtude of skin conductance r&spons!es,’
s TS P Latency of response; . » - \ .
v ' 4.' TJ.me taken for the response to return te,balf lﬁs peak anpl;tude -
« J/

"half recovery time'". \ . . . .

- . J—

T These“,characterls;lcs are shown in Figure 1. Also measured were the

" mumber of spontaneous unelic1teﬁ responses occurrmg in g minute's
. N N -

. regording at the *start and a one mlnute period at/the end of the
' ﬁ . /v
recording sesszon tog:thgwith the skin condﬁct?ace le\fel shown by
)
2 'lboth left and' right hands at this time. 4
. kS *

'Sikin potential and EKB data will not be dealt with in detail % this

report. . C , L.
LY C , ’ ' . -
. .K/\'/ N ) / \l, ‘d | - ’ (
10. ERI \
- 4
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a.nd Sennhelser headphones The characterlstws of the Stlnllll usgd g .

' that the parent co].xld not hear the stmull presented through therhemi—-

0
-»—

fﬁi\

¢
oould'not be said to be controlled., The psychophysmlogica.l testing

K , . . R
',; i
“

Audltoty stimli for the elucnatlon. of autonomic responses'were p
pr%ented by “the use ,of an audltory tape via a Tandberg tape recorder

e &

a.re discussed‘in the next sectlon. \ !

( 7/
! T =

The- children sat on the. pai?ent's lap- during ‘testing; it was established

phonoﬁ to the chlld. The ch11d was thus not r@ctmg in a seoonda.ry
fashion to stmuh heard by the parent. It was found in pllot studies
- that the chlldren were nn{::; less dlsturbed a.nd testlng was more eéily
t:a,rned out in this manner, 1 than’ when they were tested in isolation.
’I‘h{whole psychophysmloglca.l testing period includlng fixing |

electirod%s and their Tater ranoval Wk approximately half an"hour

) , - '
The polygraph records weré soored and‘responses coded and ‘entered on
computer oodnng' sheets in’ Maurltms these codmgsheets were then

sent to the U, K ‘for subsequent analysis. . ¢ Lo

. o
The teeting procedure was garried out in‘a sound insulated, tenpera'tm'e
controlled cublcle adaacent to the polygraph A d<->~hum1d1f1er was used ’
to minimize.-the va.matlon :m humdlty although the level of hum1d1ty

s:.tua.t:uon thus compared favouréhly with those to be found in

/
developing coun;rles 3




R ¢ As stated earlrer in the pa.per t'hJ.s study isa 100'103.1 extensmn '-~
- ¢ of the Wd’rk caﬁ'n!d Out in Copenhagen and consequently the methods
I used are der&(ed frﬂdm this érl;n.er expenence A St ' /

-
. .
. * v B v
* . .o " A . “tvt\ - »* .~ s L )
#-" ; ‘,r ' . E

ce T AR thd, tme 91; ﬁing ﬁp\the Mam‘:.tlus work prlor %o its ccnmencanerrt -
. S . . . ~
- e _1n (1972—the dztta avallable from the Copenhagen stud,y were essentla.lly
. 1
.. thoseapubhshed by Medmck and Schulsinger in .1968" An/anda.tbry tape
., ‘)
™

o g procedure was used iq- thrs‘work :t'or the e11c1ta.t10p o@f responses, The.. R
\ . Y

constructien of thls ta.pe was in three sectlons and conce1ved around
the ided of t%tlng the sub3ect's electrodemal oondltlona.blllty. The CL A

seéctions Were (a) the presentation of the stimulus to- be used as the e
, ‘ .

. : condltlofred stnﬁ in an orientation or "desen51t12.atlon" sessmn,
.l =

-~ , (b) the presentatlo of CS w»nd UCB in a condltlonmg pa.ra.digm.a.nd T

/)

<’ (c) an extmct:.on and generallzation perlod iy whlch the CS and : - )
N \ - . 5

e generallzation tones were presented nnpaired with the UCS The 1968-
o analysis of the data suggested that subjects who la.ter became 111 |

# differed from those.Who did not in severﬂ ways when ‘tested in 1962 *

These were, for- 1nstance, in-the amphtude of the skln resistance ; T

.“ . response (SHR GSR)/ - the UCS 111 test. trla.l,s where the ucs was ch.tted

( 5'\ S and in generallzat:.o ‘trials. The other mportant fmdlng was that the"

. recovery of the SRR fromf-peak amplltude was f:'aster in the case of the-

" children who latér broke down than in those who d1d not ) "

AL
- . ! =

. - _. A g
s It thus se,ened mnpOrtant to caps.tahze on these fmdlngs m the de51gn

~te

. of the procedure in MaurLtlus. Mod.lflcatlons fr&n the origmﬁl 1962

N

procedure were made in several dlrectlons F1rst1y, in ordet, to o .
/ , exﬁne 2 1arge number of subJects and essentlally to design a screen- , o

‘ ' ing rather than an expenmental procedure the tipe of testmé had to be
' . L [ L ) ; ‘\ ’ . o,

= . . - ' o
i B » et . e i )
- * ~ M - s -
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M considerably reduled. Seoondly 1vork on GSR oonditionin‘ oonducted

-
X

s1nce 1962 suggested mguflca.tlons of the oond1t1on1gg.procedure s ‘
2 - that for mstﬁce, a 1onger CS-ucs® 1nterva1 was euiployed and,, thJ.rdly,

work ca.rried out by the author and his oolleagne John Gxuzeller, ‘
sumnarized in Venables (1975) had shown the value of using an or:.entmg -

. and hab].tuatlon procedure in work w1th adult schizophrenlos This work -
sugested- that there were, under sultable testing oonditims “two types.

. of r@onsnnty shown by schizophrenic patients namely, hypera
o responsivity ‘that s, many -high/apli

conductahce rezsponsai (SCRs) s ttern ™ 1ar‘to'th7'~t c o
shownbythecopenhagenchﬂdrenwholaterbecamelll andhypo—

v rasponsivity - that is, minimal or. o re’éponswity. "

¢
3
]
.

P 'I‘his WOrk sugested that it was worthwh:.le :}corporating in4d test

. S proc‘:edm:e a close approknm.tmn to the or1ent1ng situatlon whlch had
produced these resul‘ts. ‘ {3 : ‘ - ’

-
L

mﬁl’e 2 sbows the’ details of the auditory Stizilus tape which wé used,
Stimuli 1-3 are 1000 Hz, 75 db, 1 sec ‘tonf having 25 msec rise and ..
:Eall tm The characterlstics of. these stimuli #re those used by
. ' ,Vanables and Gruzeher ‘a.nd the use o’ a non-abrupt stmulus ‘onset
’ with 75 db 1ntens:.ty ensures that 0r1ent1ng rathe} tha.n defensive

o :7‘ ’:esponses wmild be e11c1ted Stimuli 4-6 are smlar tones'but with a

change of - frequency to 1311 Hz It was mtended t.b@g‘by the,use of-
' ., these- first six tones, orientation to tone onset and to change of tone -

NEAR ; and. hab1tuation mlght be &ammed The next wlve stimuli consist -

4 k]

essentially of a delayed condltiomng procedure uslng a 12 5 sec,
1000 Hz, 60 db, 25 msec rise t1me pos1tive €s, iollowed after 10 S

anc overlappmg with for 2.5 sec, by a 4.5 sec, .90 db. UCS which | \ :
* ‘ ) M ) : \ ‘ ' el r -‘. )




Q. ¢

. consisted of a mikture of whitje- noise é.nd noises recorded from a, bu;z-er
-+ ina resohant chamher. Altheugh not of excessive intensity, the noise
was of particularly unpleasant quality. Stimuli _”of this kind were
: mmbered 7; 8, 11, 1, 18 and 17, Interspersed between these vere

\7unreinforoed pos1t1ve cs st;unuh (as a form of test for oonditiomng)

L

< and unremforced negatlve cS st1mu11 of 500 Hz frequency. St}nlull 18-24 o

. -are all gnrelnforced and con51st of extmctJ.on trials. While such a
short condltloning procedure was unllkely to’ be very effective with the |
majority of sub:jects it ;ls hoped tha.t the hypotheslzed high rate of
condltlonablllty whlch might be shoyn by the hyper-respons:.ve, high'
- risk subjectsmd be shown by this procedure. The use of 2 delayed

R

‘ .oolzdltionmg pﬁpceduxe a.llows the measurement of three responses,
that to the cs onset that td the UCS onset and the antic1patory or pre-
UCS response tbls/&a;t being suggested on the 'true' o&ditloned ’
'response (see for 1nsta.nce., the review by Dengerink a.nd Taylor ‘

. }.971). The procedure thus allows two types of test for condltlom.ng

by th}ms'e of amikted stimuli after CS+ and by the ability to measure

’ pre—UCS responses. (In ‘ remainder of this presenta.tlon the three

E responses are designated as follows to the Cs, the A response, pre-UCS

- the B response, to-'the UCS, the C response, The definition of the - '-"
responses for measurement purposes was by 'I;tency criteria. The ‘
“"latency w:indows"'.used .and the timing of the stmull are shb;vn in
Figure_2.. «

»” . ~

The a.uditory stimuli were recorded on one channel of a stereo tape
recorder The other channel contalned 400 Hz 1 sec pulses synchronized\
vn.th the onset of auditory stlmull, vhich served .via appropriate

circuitry, to operate a marker pen on the polygraph.

14




PRELIMINARY

, /[ ., Of the 1800 suhjects” tested 1795 pra\uded usable electroderma.l records,’

y b -’
- .

Five envimnnentel measures were' a\}ail'able- these were laboi'atory

, témpera.ture and humdlty a.nd external amblent tenperature, humid:.ty and
L e 'barometricpr%sure - / o
» . 1 3 . P

k]

These fn;e measures were correlated with the electrodérmal measm:es
described for responses to all st;muli in addltlon;eto measures of
initial a.nd.flnal conductance level. 1In no case was there any

e correlation between electrodermal and environnehtal'variables'aooount—

" ing for more than 1% of the varia.nce ‘Thus one of the m,gor mz:ries

IS ~ that the work in thlS unfamllzar env:.romnent ‘might be oanpl.lcated by

unusual env1romen1;al mlables proved to be unwarranted. iIt‘:l.s 1ikely

. that the effects of -tarperat\me a.nd humdity were mlmmized \of

| : the degree of control which was establisthd in the 1aboratory Whereas
the external tanperature had a meag}value of 22.98°C with an SD of /
3.14°C,1in the laboratory the mean temperature was Z}0.0 (¢ SD§1.45 c.:™
The mearj éxternal relative midity was 76.96% SD 11.99% and in the

laboratory 51.85% SD 4.22%. a v

The distribution of electrodemal measures was examined; it was found / .
. that both SCL and SCR measures showed sor‘he skew, but log conversion
. . produced distributions with 1n31gmflcant skew . It should be noticed- ¥
1 that in the case of the\respoﬁse measures, log conductance change but -
';not chillige in log oonductance was normally distrlbuted Data in this
. paper are reported in terms of conductance reasures for the sake pof

fa.'m.liarlty even when the statistlcs have been carried out using log




o -
. s

va.mee ThUS it is. pbssibled to be reassured that he measures taken‘
Ain the study carr be. used /satlsfactorlly and "that there is nothJ.ng tor

[sug'gest that the somewhat unusual s1tuation in which the work was

carrled out produced abnomal results - .

o
.
- L

L )

V. - SOME PROCEDURAL CONSIDERATIONS

s

1. - .
. e . e, I

The role'ofmu'aei-yu Schools in the Project
e K .
In this pro,]ect it was’ dec:.ded to set up nursery/ school faéllltles

for two ‘purposes. One'was that they prouded a suitable settlng for
the observatlon of ’the children wh1ch was under the control of the

. mvestlgators. The . second,was that although no very - defined program
of mtervention could be laid down at this point, Wlth the use of
s.utable control groups, the role ofaa nursery school milleu 1n the
modlflcatlon of beha.v:l.our could be a:atnined y J

e . : . ‘.

“Fhe poss bility*-of the use oﬂ prevent1ve technlques with very young
*children, - ev:n if the degree of risk of eventual psychla.trlc breakdown
could be accurately determmed is clearly fraught with dlfflcultlw.

" A WED meeting on "ana.ry prevention of” schlzophrem.a in High Rlsk :
groups" held in Copenhagen in 197‘5 ~ #nd hence’ some tite after the
:aneptmn ;f the Maurltlixs pro.)ect - ,stated ‘that wit%: exception

“"there are no- from controlled intervention studies that would
prrovide 1 dicagfion of which mterventions if a.ny/(‘ e helpf
"either to the chlldren at rlsk or thelr parents" For {nstance
psyclnpha.macological intervention w;Lth subjects at risk but ™ot ill -

¢ .
was spec;ﬂca}ly disavowed in this oonnexmn" The usd of a 'nursery

-.A“«
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v,
-

-

<~ A "spin—off" from the-exercise was that of starting the first nursery

.
- i ‘ -
. . . - i .
L .
- Y] . X » . ¢ ,
. .
-

school thus represented a mlmmal ax)d entlrely ethically acceptable .

form of intervention '

% ‘; [

, schools in. Mauritius a project since t en up and given support by -
(w4

the Lkauritia.n govermnent ’I\m nursery’ S s were set up with flnance .

from DANIDA a branch of the Da.nlsh Goverment having the role of

N

-assisting developing countries. In addltlon to prov:.ding funds for.

the material prov1sion of the schools, the fund also paid for the \ RS

services of two Dam.sh klndergarten experts, Steen M¢11er a.nd Bodil
Birke‘t—-&nith who were respons:Lble for the running ®f the schools and
the train.mg of the f:l.rst 14 nursery school teachers in Mam'itms. ) ’

%

' Inmediately on completion of the t&stlhg procedure the electroderma.l

e ’
. » . r »
- e
- v - ’ : )
Electrodermal activity as a selection.procedure
‘ . ' : . [N K

v . »

data. mweodedeand used to select 200 subJects for 1ater extended
study. In this instance, none of the checkéon dlstrimnon and )
envimrmental vanables could-be carned out becanse of the necesmty
for speedy a.llocatlon of the chn.ldren to the mxrsery schools which

- were waiting for their intake. It should howeve! be sa.ld at this -

L4

pojnt that subsequent careful checking of the selectzon procedure . ) .

"'takl.rl tn-bﬁ ’aﬁi aifropriate variables has shown that there were_

no faiﬁ.ts in the original procedure. ) o
\. w‘*x k ‘ ‘ : )

_ The aim o“(f the selectlon procedure was to obt four reasonably'

matched groups of subJects > Two of these verd be alflocateu to the <N

v_,'two nurs%y schools, one in Va.caos and one in Quatre Bornes, and two,

drawn from each of these conmunltles, were to ramain una.llocated to

s v - »

. N , v-*‘!s
| o

\
 §

3

»




nursery schooi's .

LI ~

.

Three types. of variables only entered ihto the seléction procedui& ) {

b - ’ - * A A
- ’ These\were‘, in addition to the electrodemmzl variables, those of sex

‘#i a.ndrade 'Iheaimwastoachieve'groupshavingamreofl%sequa.l )

sex dlstrltmtlon and’ ha.vmg approximtely the same racial distrlbutlon

as the 1800 subjects shomx in Table 1. It was, dec:.ded uot to mclude
.Chin&se chlldren as’ there would Only be .6ne in eath nursery school
., - - and they might be isolated on this account. The final dlst;t'lbtltlon{o;f'
R children by sex"and race is'shown'in Table 3. B
, \ _ ) v ‘\ ‘ . \,m____‘___’
N v -'me' fnitial' procedure was 5; de\iélo;inent ofﬁlect‘r'oda'mal r}sf: 'critéi:ia
T and the allcmycaition of children to groups using 'ttmé/criteria. "From’

these and ta.klng account of sex and race varmbles, four groups of
. subjects were dravh up ‘in the U.K. and cabled to Mauritius. The staff * &'

.. in Mauritius t,hen mv1ted tﬁé@’aﬁzcated to the mirsery + s to,
N - . g v S
stterds . ’ry
< . 4 Lo <

D R N . . . 4 - . . !
* K] T - ) S ‘
o f If the parents of'a selected child were unwilling for him or her to

E . attend, 2 cable was sen® td the U‘;K.wasking":for the name of a .
. ysl‘.lbstitl'zte. é?)fé This 'procedure/'oontinued for about 6 weeks until
A 100 childrgf allocated tg, the mursery schoqls were established as
5, ‘ will’ing to attéhd and it was determined that the 100 subjects ‘selected
Vo as commnity control;f:. were av-a.ilable and willing to attend the:

SR oy 1abc3rator'j on subsequent occasions for testing. Co ‘ ‘
{‘fi -, . <. ., ‘ '\ -
’ “ ’ - .

?‘Bu! typé af. subjects were"selec;ted on the basis of electrodermal .
' variables. - : S Lo

‘, Th2 ﬁrst:to'f)e selécted were mn-—reSpbnders., Subjects in this group' 4

. o . .. ) ’ . !
' ’ N “ 15 . -
’ n : - . - A

”
. - B ) '

v T L !
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/‘ , o ' . . .
’. R . 4 4 '

~ .

.showed no electrodemal responses whatsoever e1ther pn skin conductance ' 5

or sk:m potential cha:mels of measurement Both types of electro— . '

“". . dermal nmsuauent were included for this purpose beca.tﬁse the chance of
\ . . . L ' ¢ . ' - .., ' : ®
- .+ . mon-responding being a result of low skin t ture is less with skin
4 \ . - ’ . v, . . - ¢
. . -po‘fentia.l than with | 'cqnductance mea.suranent "There is thus a

w8 sabsta.ntlal reason to 1ieve that the suh_]ects allocated to th1s T

ca.tegory on the dual crlterlop bas:.s Were non—responglers of the type .

-

o carefully delmeated by Gruzeller afid. Vembles (1972) IR N
. : . N
» . . ' 1:‘ . , .
Y ;[‘he remamder of tbe sub,j?ts were selected on the basis of the SCR )
- /axblltudes and recoVery tmes ei responses to selected stimuli. * The
- Ty o o .
s basn‘xfor th{s-selectionWas as fo'llows - SR '

o fa.l aff withq,ater onenting sg:ml

. a i.'.‘. ReSPOnée7C thiswasthe s"nsetOthGﬁrSt‘pr%entationofthe Lo

1, » » h
- \F,\ @

\"' "mstmteﬂsestmnlimthe ‘:m thetm"aﬂd'nencemostukelytog\ -
,..- N v o R < / . '
A pmvadé adarge rﬁxnbero#‘r@ponses ¢ e .‘—. e | ' .
. ' . P
Response 8A vthn.s is the response to%he cOnd:Ltloned stmnﬂusw
» - = [4

mmecha.tely after tpe :!J,rst pi'osented UCS Hence those s.ib,]ects most
]f.kely to be dlsm@ed by the tm mght be hkely to respond in this
'_ ) . . instanece whereas the‘ more "nprmal" s'ubJects-might not respond

~

AN Responses 18A, IQA and ZQA are all orleht‘atlon responses laj:e in the
. ’\ ' total series a.r;d should be thoSe exhiblted by subJects who ddj:g_t -

‘

.o habitua.te and hence are akin to. the "respondez schizophrenics of
. S -
. _Gruzelier, a.nd Vena.bles (1972) ’ S

o ResponseSIBB&C 1QB&Ca.nd{ZQB&Careall 11ke’1y[to baenil‘tted

~ . ’ . . bY subjects wbo condltlon,readlly and consequently would be akin to <




s - .
3tho$e_wtx’) exhibited this sort of behaviour in the Oopenhaéen. s_ituatioﬂ
.'a:.wndwholatﬁerbecamesick W

.J‘.“/. . LN

! .
.

Iu sumary, therefore, amphtude and half—reoovery t].mes of skin 00n--

, ‘ductance ;'esponses 1, 7C 8A 184, 185 180 194, 1? 19C, 204, 20B

9

and ZOC wére those used to establlsh erlterla ) '

-

S 1. Responses were - categorlzed as hlgh risk for schizophrenla. when they .

hadanphtud%greaterthanlmlcra;;hoandlessthanzssecshalf /

reeovery time. - ’ . P

. . . - oy

4

2. R&ponses were categorlzed as :I:yplca.l of control subgects _when they
hadamplltudesbetween04a.n(09micromhoandhalfrecovery tm

‘T‘L . _hetween 2r5ﬁ.ndu94£! Mds
4 ’ , ’ . O o ./

-

3. Responses were categorlzed as hlgh risk for crimmahty—psychopa.thy
when theyhadamplitud.esbetweenOtiand 0 chranho a.ndhali’recova'y
tinmgreaterthan90seoonds . R

., ('.c "N ‘ ; ) a -
- ) . . . \ ‘ ’ e ‘
(Note all conductance values'are in terms of .specific conductance,
f ., v . ) . . -
i e. mlcranb9s/cm2 | . >
v ) vyt Y
A,poss1b1e score of 12 i.e. all responses pavmg the required
%ch?ra.cteristlc was possible. )
. ' ,' . / .o A T S
. Hyper-~responsive .- high risk for schizophrehia - subjects’ were those ..
who had 6 or more responses with category 1 ‘characteristics; that is,
they had response patterns s:unllar to those subjects who later suffered

, psyehlatric breakdown in the Copenhagen series. - ' ' ~

'z "

Allocation to centrol status was n'ade on the basis of occupation of a
nasTow centra.l position on the responsiva.ty gnd recovery continuum of

, electrodermal activity and used a count Qﬁ 2 or more responses, in
b

‘e

20




", category'2 as its-criterion.

’ It was fodnd in the course of a.llocatmn of ch11d.ren to groups, that @

-

. (.

. sex and race. match across schools and canparatlve oannumty g,roupg7 could
not be made on the ba.sis of a.llocatlon to only non—responder hyper-
,respondmg (short Yecovery) ‘and oontrol groups. . For thlS reason a

-

fourth group was -established. These were subjects shov)ing 2 or more

: 1 responses in category 3, i.e. ha.v:.ng long recovery of the skin con-~

. ’,

ductance response The basis for this is work reported by
Mednickfmncopenhagen byHare from Cagada, bySldcp.e et al from ™

g .

the UK. andbyHJ.nton, alsofrcm the U.K. 'lhepopxlat;.ons inwhich

'lohg ‘skin oonduc&ance recovery time is predictlve range from children

2

— are%rmnals,ﬁagnesedfpsy h -borstal-boys-ax
Jinnat of maxnmm secunty institutions for the "crinn”.nally insa.ne"

-
\vi' »

Mlusmn of this group of chlldren is thus pawsly from nec‘,ess:l.ty

a.nd,mg'tly because they represent another a,spect of mterest of the ’
, members of the investigating team._
The mnnber of subjects in ea.ch of the ca,tegories out of the tota.l

' population ot 1800, are ‘shown in Tapfe 4.

. ~

i . J .ot 4

It is clear from the percentages sbx\’a{ in this table that’ a. wide net’ *
has been used for the "abnormal" groups, N, Sand L, and 8 narrow

..net for the control subJects C. Coo
“; ¢ ey v ) . .
JItis a presumptlon that famong the 287 subJects in.groups N, S- and L

there will be those who will eventually nnnifest dev1ant behaviour

/n

.. This total of 15.9%% of the total population is not perhaps too large

’ « &
if a "spectrum" rather than a narrow cnterlon of dev1anoe 1s taken.




Table 5 shows the number of subJects in these groups alloca.ted to
nursery school and oomnunity groups. On the basis of a 3% risk for
schizophrenia it is poss1b1e that 18 of the 1800 subJects tested w111

" become sch:,zophrenlc. If there is only’ a 50 % suocess rate in select-—
ing these sub3ects then 9 should appear among the’'N a.nd S groups which

have peen selected i.e. 136 subJects. 'Ihe procedure at a conservatlve
estimate mll thus have 1ncreased the cha.nces of selecting the
appropriate ch11dren for following up by sixfold. If, of course, the’
procedure has.been entnrely suoceesful then .the eventual result of

the procedure will have been tp approach. the sort of chance of

eventua.lly finding patlents that have been seen in genetlcally based
high risk studies, ~ . ¥ '

“In no instance has the identi:tication-gf subjects in risk categories
ever been transmitted to Mauritius, Thus those members of staff -

L

i"ﬂ gorking with the subjects .in Mam'ltlus are entirely "biind" to the
. status of the children. H‘Jhlle, in general, they know the purpose of

;w\

the study they have been instructed to treat a11 children. aMke and .
it -is a reasonable assumption that they have done so as there is

'd

“the children,

>

nothing to the easual observer which would suggest gbnormality- among

VI, . '
RESULTS
+

~
h

- An approachk to jnternal validation of selection procedure
\ i} 1) i ..

/l (
.

‘As suggested in ‘the mtroductlon one of the problems of Qonducting a:’

longitudinal study of the develo‘pfm,nt of schlzophrenia employing 3

~%




_only be undertaken when the predlcted beha.vmur is likely to appear,

selves, it should be anphasised, a.re Yot true validation but rather

/

£

. Al
» ¥

relatively untried selectlon procedure is that true vahdatlon can’

i.e. from young chlldhood onwards., In this case, where the initial
selectlon has taken pla.ce when the subjects are three yea.rs old, the”-
delay of txsenty years for the f:mal results is discouraging and steps
need to be taken to reassure the mvestrga.tors (and those supportlnk
them with grant -aid) that the" exerclse/as a whole is useful a.nd mrthy
of continued expendlture’of effort. Because of th:;e, attempts have

been made at validation of the selection‘procecnre These in them-

need to be taken to sbow that the procedure has a degree of oonsw

[4

and is having a measurable ef:fect . : \ =

.. To this end discriminant a.n%yses have been performed l.xsing“{the division

teristics of electrodermal activity other than for those responses

z T -

The first and probably the weakest approach 1s an attenpt to show tha.t
the psychophy31olog1cally defmed risk. groups selected on a ccmpara.t:l.vely
small mm;ber of vanables may also be predlcted by tak:mg into account .
the other 'vanabl% which wereomeasu.red but not wed as cntema for

selec¢tion, .
R . - . -~ N

- N '

of the popula.tion shown in Table 4 as the criterion g‘dups and charac- o

. s "

M AN

used as criterion measures as predictions of the iterlon g:roups

Clearly, as there are correlat10n§ between the predlction variables

<

and those ‘'used in criterion g'mup selectlon, this approach is not \

strong, I\evertheless, the fact that over a serJ.es of dlscr;Lmina.nt

analyses, of whwb one only is repmduced here, a useful degree of

conssstency of data emerged,suggests both that 1dent1f1ab1e grodps

> could be selected from the total population and that th&se could be

[




!

..

L]

predicte other than the varia,bles actually used in selection,

Beé.us he maqor reliance of the selection procedure in its

derivation frém the Copenhagen material and f?om work w1th adult
£ -
schizophrenics on skin oonductance reoovery measures, recovery data .

f were not allowed to enter thé discriminant analysm. Data was used
fym those amplitude datg. not used n selection; additional materials
were the’ initial level of skin conductance from the right a.nd igft -,
bands,; the m:mber of initial sponta.neous respo the meg.n latency
“of skin oonductance response to the UCS, the mean latency of the
skin oonductance responsefto oonm.tioned stimuli ‘g.nd the initial rest-
ing heart- rate! Using these variables 72 7% of the. orig&naily

selected g:roups were, correctly identii'ied
\ 1 . ’ -~

, Dug to the self imposed restriction in the use of variables the
exercisé can be oons1dered as one of- "pulling omdf up by one's
bodtstraps with one's hands tied behind one's back However,

- examination of Table 6 in which the predicted gmups and selected

@oup membership is oompa.red is enoouraging The g%atest degree of [
misclassific’ation’ocwrs between groups C and L' however, this 1s npt

AN

is:mg whe?n they a.re both selected on the sage amplitude criteria

”Sr
n‘ { N

-

and reooverydata 1s notused Y

. ‘ et s .
This e;xerc:.se has been pr&d here as an example of one approach
L
which may be"taken to the problem of dealing with- data under c:on»:i:it:i.onsg

where true validation 1§ not p&ssible. "It suggests consmtency in th
data used :fOr selection hut is only part of a converging operation to

" be viewed in ‘the cbntext of the other{material to be presented,

-




An approach to external validation.qf the selection procedure < - -

. ..
M L ~ Y.

As stated in the last, sectd.on a number of varlables were measured
which wete not used as cr1ter1a for the selectlon of the risk groups,
It was thus important to flnd/that some of these va.riablesﬁud been
used 1n smllar situations in genetically based high risk studles a.nd

2#11 shown dlfterence_s between hJ.gh and low risk subjects.

LJ

Such a study was descr:.bed at a recent ma!etmg (1976) of the Society
" for Psychoph@mloglcaw%wch by ‘Klein and Salzman of the . -
Unlversity -of Rochester. The flndmgs were descrdbed as being of a
prelim:.nary nature and were derived from a sample of 39 children of
~ whom 10 were at hJ.gh risk hav1ng nothers w1th a consensus diagnosis

”'of schizophrenia, Klein and Salzman used a. modli'led version o:E an’
aud.ltory stimulus tape used by Mednick, Schulsinger and Venables in

»

. the most recent high risk study in Copenhagen ~ of which the "
MaurJ\tlus ta.pe isa shortened version, The results are descrlbed
as follOws

- N . \ « .

*"No dlfferences wer' fouhd betteen high and low risk offspring

4
Is

elther in terms of tr1a.1s to habituatlon response amphtude or

o

.latency or. spontaneous responses Electrodenml measures collected

dunng the condltlonmg experiment ﬂchcated that sens1t1zat10n to e
the CS did occur and there was scme ev1dence op dIfferentnl oondltionmg A
‘ iﬂ the two groups of chlldren., High risk offsprmg produced signifi~
cantly larger skm oonductahce responses. to interpolated unremi'orced

&

‘

trla!ls than did low rlsk offspring. High risk Ss were also s:.gm.fl—
cantly more responsive to the UCS than' 1ow risk Ss ... low risk

e,




. . . . -
a . - '
. . . . .
] H . . . v 47 <
& . -
L. -’ , = . . . . . . .

1 N § . i
of:rspring mﬂ.nifested hlgher levels of" ton1c conductanc‘é than d1d hlgh K 5
risk offspring du.rmg oond1t1on1ng but not ﬂurlng restmg 6r ,habltua.tion B

lugher levels of heart xate througheut all procedures v " .

74 h .. . [ . .

This 1ist bf res‘glts can, at 1ea.st m part be tested in the present -
oonte;;t and are now prwenteg as a series of sta.tanents. e

. b‘ ~ - Y
v *,

1. "-hJ.gh risk gffsprmg produced sig'nli‘lcantly largei' respdhses to

Al

L -
. I— ’ ‘

* interpolated-unreinforced trials" ~ . _
PR . . ﬁ . / . R . < ;; 4 B
In the present exper:ment such trJ.aJ,s are those to stimull 10 13 o

15,1920222324 .
'The \datai preeem'ﬂe_‘d( in Table 7 show that the*esent results are at a - T
highly signifjcant level, in accord with Klein and Salzman and it '
‘should be added also with Tthat presented by Mednlck ;pmd Scbulsmger

* (1968) in Flgure 2, page 284 wliere they skow & higher amplitude-of

¢ oondltloned responses; to' ron-reinforced trla.ls. It should, of course," <

be noted in the pr%ent context that responseﬁ 180 19C and 20C ‘wene .

used in selection of the risk groups — . LIS ‘

-

LI ' | A .

2, "-high risk 8§ Wﬁicahﬂyimre responsive to the UCS -.
’ " ‘than low.risk Ss". ' . S . » ' ’
v A N‘—\ - . .

In the present exper:ment the relevant responses a.xte 7C 80/ 11C, 120, f
45C and 17C Da.ta. presented 1n 'I‘able 8 show again oonfumatlon of
' Iﬂem.and.Salzman s results. It is perhaps interestmg to note the
*  large -response by group S1 to stimalus 15. This occurs just after a

trial with a CS- stimlus and consequently it could be suggested that

the high risk group is particularly (and abnomally) alerted by the -

change in stimiiusoonﬁguration. '
g . .
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'ﬁgain it should be noted that these results are in accord With those

.
.

-
#t

. o:t Mednick and Schulsinger (1968) Table 5, page.283.

v o -
- o

“ .
3. "-low risk offspring mbnifested higher levels'of tonic'conductance

- .  that didhigh risk offspring during conditioning but not during —
. ‘resting or habituation." a .

o - ¢ *
.“. .,‘ .
- S
" .

Data 'in Table 9 show that the prwent data are not in aceQrd ; with the

IClein and Salzman f‘ldings as they show a substa.ntially higher skin
conductance Tevel throughgut in‘the hyper-responsive high risk groups
than the control group. In the original Mednick and Schulsinger

‘study the)re was no difference between, groups on tonie—electmdermlf S

) ) * * " . ’ . ) ‘ﬂ ¢ L] ’
levels. ' _ a ) L ,
) 4, "-no differences were found between high and low risk offspr:mg )

»
- . in)terms of cee la.tency" : ) >

a

\.."

\
Table 10 presents ‘the data for “the present sttﬁdy which does not permit _
such a straight forward statement to be made, Generalizations tha.t I -

-\‘?!'-

. , " are _posgible are that Qiﬁerencos appear between groups when orienta—
_ tion is taking, place that- is, particularly in Trial 1 vhen a stimblus

. is presented for the first time, in Trial 4 vhen a new stimilus is
-

presented and to the oonditioned stifnuli which as signal stimli al ys

have an orienting function. Again 'differences in responses are shOwn

i L )

- . when examlning responses to the cmitted UCS after the posnive oondi-
‘" . ; tﬁned stimulus. In other words - the subJect is expecting a* stimulus
\which does mot arrive, ~ | 4 L o t , . :

2

S
'.

"“In the case of the respons@o the UCS there Jare-no diferences 1n

. 1atenqy, largely it muld appear because of the 1engthen1ng oi’

c 4 .
~ latency oﬂ response of the S2 and C groups. There afe also no differences .

./ . L 4 27 | -- ‘-.’ =.‘ . . -

N . - - N , ™ '
v

[
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in latency to the omitted UCS after CS- and this appears to be dlie to,
the shortening of latency of the high risk groups.’

. t . ] ¢ .
The data do not therefore confirm “91e Klein and Salzman mai,'erial nor
are they 1n accord w1th those presented by Mednlck ( 67) lere he

\'

showed (page 192, 'I‘able II) fat the latency of most responses was

" -_ faster in the high rlsk than in the low. risk subgects However recent

work on orientation responses in schlzophrenla patlents garried out .

.

in York (Patterson and Vandbles, in preparation) shows that there is a
17

tendency for schlzophrenit: patients to have longer latency respons%
" to or:.entmg stimili than nn.tched normals. S "

“ = B, "o differences were found between high risk and low risk offspring ™ =~
in terms of ... spontaneous responses."
- v ‘ ) - \(
In the preseht data the S group (Si1 and 52 comblned) showed 4,6 SD 2.7

.responsesandthngroupSOSDZSresponses;tnaninitlalhalf
nn.nu,te r%t perlod' with the large N in thlS study the difference was

_31gn1f1cant the same‘difference would not, however bé significant with

- the- lfumbers in*Klein and Sa.lzman'ssstudy. If their sample included
some. non—responders ‘then it is po§s1b1e that this might expla.m the
lack of difference’ mpsponta.neous responding in their study. The : ,

.present da,ta do not ‘therefore seem to be in disagreement w1th Klein

a.ndSa.lznn_n - : ) ' . *

. 6, "-low nsk offsprmg mamfested hlgher levels of heart rate
s . .

thrqgghout all procedures" , -

‘s

: ‘ A
In the present study S group subjects had a méan 1n1t1al heart rate of

124.14 bpm and the G‘gronp d'medn heart rate of 124,99 bpm. This




diffef'ence wasnot significant., Other heart rate measures are not *
avaifable at this time,
\ .

Data from Oopenhagen (Herman 1972) is in accord with the present

findings in showing tha ivand low risk groups did not differ on
- » heart rate measured he start of thF experiment.

An unusual :fIndmg in the present expeerent is that the%on-respondesr
" group had an initial level of 135.2 beats per minute which was sig-
nificantly higher than the S or. the C groups.

e

In summrizmg, there g.re some areas of substa.ntial convergence
 between the Kreln/Salzman Medmek/Scmlsinger,studies and the- -present -
ong, theee being very largely in the a.ea of phasic responses. Where
there is less agreenent is in tonic levels of'-a.ctivity" As there 1s

le no pijctmphysa.ologlcal data of a developnental kﬁd which

would emable a 1 t to be between the present, 3 year old children

and the older childre of “Other. studies/ it:-is not poss1b1e to

establlsh whether the dlsag;reements in this tomc data are due to age

T

d.lﬁerenc&s

s

-~
- -

>

Overa.ll however the present data do pot éive a.ny reason to think.

that they contain moon$1stenc1es. The latency data have already been '
described which 1nd1cayte that they :flto reasonably Wlth predictions, . o
Recevery data also accord with extpectations. Early in the orientatipn

series recovery times are very short, and shorter, of course, in the S

. émups. The responses to the UCS 5.1'1 have significantly longer recovery

' »times as would be expected following Edelberg's (197b)'data where

responses to avers:.ve or, unpleasant stmmla have early recovexy times.

‘Inrsplte aof the. general lengthening of recovery to these stirmli, those

29~ .




v s of the § groups are still shorter than”those of, the C grou.p Thus, if .
the pointrof -view of Venables (1974). that shortness bt séa recovery is o

e . an indicadion of "openness to- the énvx.ror:ment" is* taken, then what'is

in ‘general bemg 1nd1cated is that those chlldren who ar the S
group are abnomally "open" and as this is the case w?tze more

~avsrs1ve st:.muh they-are poss1b1y on this account more vulnerable.
ThJ.S'pomt will be taken up in’ the final .dJscussion after the next ‘ ‘
N ) and most 1mpoi'tant of the interim valldation data have been presented

fr
-

< | .
‘ | R . X . SR S B toe
. © Validation of selection by assessment of behaviour '

y o ée,oi fhe‘asic fenete of 'high risk' work is“that ;a.lthough iodieatioos -
,; < ’ of the later breakdown A{e sought in a population that is well at the
‘ ’ tJme of testlng, there is necessanly scme difference in behaviour
between those who will ramain well and those who will succomb. Clearly,
it this were Dot so then thé point of the research would be.lost. \
- ' Nevertheles§, herein lies the paradox of this work, for if the early - .
behaviour o? tl';ose who were to«suootmb were to be considered e.bnormal
J " then it is unlikely that they would be considered as classic schizo-
. phrenics where by traﬁ:i‘tion schizophrenia is a disease with its ogmset
‘ "in early adulthood. The attra.ctiveness of the use of psychopﬁysiologicai
indiceg as possible indications of later breakdown is because they are
'cov ‘and not available to public 1nspection. They are not, because

¥
of thls, in general to be oonsidered part of the' sub.]ect's relatlon )

\'

. i with his soc1al enviroment and hence perhaps more ‘culture free' tha.n g

. other measurable indices. ‘ .




_ Other overt behavi'our, however, may be assumed to d iugllish hlgh '
risk and low risk groups and has indeed been sréwn to do so (see

¥ reviews by Garmezy, 1974); 1t is, however, to be expected fha.t the
dlstmgulshing beha.vmur will fall within normal 1im1ts a.‘dd will not
be &\ed as.unusual by*epeers or seniors, '

-

"Thus, if the, division of tl}e children in'th;Ls study into high and 19w
‘risk groups on the basis of some of their heasured psychophysiological
incucaa in 1972/73 has been successful in a wider sense than producing ¢
, groups whose overall psychophysiolog:\.cal status is different, it is to
be supposed that differences in the:.r bvert behavicmr otight 'be seen a.t
a later stage. In other words whlle the study of the data prwented
leier in this paper bas shown 1t m“i;é”?;;ﬁi}“iﬁiéﬁi}”}misis-
tent and in ‘general accord w1th the :Emdlngs of o‘ther studies, a _
further oonvergmg operation is necessary to show that’ succ%sful t
selectlon l?,s’ actually taken plaoe. ) o . .

A
The children m thlS. study undertook: the or1giha1 psychophysm],pgmal

" selection procedure in 1972/73 when they were aged 3. In.December
1976 when mst of th%e children were aged 6 they entered the primary
school system, The opportunity was taken just before they made this
transition to ‘examine their behangu/in a standard pla.y s:.tuat:.on. ~
Pa.rents of both the 'nursery schools' and 'ccmmnity samples of

' selegted chlldren were mfonned of the intention of carrying out an

assessment of their’ chlldren. A social worker visited them and ga.ve L7

them an opportunity .of discussing the details of the study and makihg
*pracp’.eai arrangements, Parental oo—Operation was obtained in 93% of: .
the families, . L '

Children were invited to attend the project's Research Centre — which

5
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was* in"a:different house fmm either of the nursery schools - in groups )
of four one Chlld from each of the- nu.rsery schools a.nd one from each

ot the oorresponding commini ty ﬁps, The children were provided with

s - ' .pew idenqlca’:l unﬁorms to oqne to the Research Centre, and were .thus
- as far as.possible 1m1dent1f1ab1e as to group origin., Three groups o]
four ch:[ldren w.siteq the Centre mh day. o -, "

e children!s behaviour Was rated ‘in accordance with a scale adapted

" 'frcm that designed by Bell et al’ (1971 ). o workers who had not met
. tbf chlldre,u oh preV:.ous occasmns, and who had been trained in the
) rating techmque acted as observers. The children were observed in

.’ indoor play, eq;u;ment and toys were prov1ded and particular care was

e "“‘ta:ken not to- in,troduce 1tans which were verv Tahuliar‘ “td ;‘,hé‘dh.ﬂd‘réﬁ T

' A11 items were new and five of the seven sets of equipment had not * .

-

beéen used jn the pre-—school units before‘, . T —
Ay 2 :

‘\ o Thus steps Jwere taken to ellmlnate as far as poss:.ble'any bias towards

R identlf:tcatlon of better performance by the nursery school chlld:ren
(a)&;y the use _of smllar clothlng for all children (b) by the uée

of. obserVers who did not know the Chlldl‘en -and (c) by the use of

genera.lly upfamlllar equ:l.p'neut and toys, Video tapes of t}:e chlldren S
4

behav10ur were also made and may be used al @ later stage to

independently valldate the observations reported.

The chlldren vwaited in a playground w1th swings, see-saw and a sand

» ~ pit before being called into the observatlon play room. The behavmur

»  .in the playgrou.nd was not rated and was used solely as an opportunity .
,-é- " " for the children t6 mix socially.
4 " \\ . - = . .. Iy
- The group of four children: together vas called into the observation room
\ ' . : y3 \ _ .

\ by
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-~ ;‘ L4
! in whlch they found play areas with toys and equlpment laid out. Each

. Child's behav:.fm‘- was ra.ted over an eight mlnute perJ.od The ratlng
systen used employs counts of- behavlour such as mmber of times a

child played w1th a pa.rtlcu;lar toy, changed toys approached adults
’ etc., a.nd a.lso t1m1ngs of aspects of behaviour.

-

- : -
It is the data from these timed aspects of behaviour that are to be

reported here; these are g T LT e ’

-

n.,(a) — 'Constructive play alone' - a category that wa.s recorded when a’
child played constructively “w:Lth a ?y or toys by himself

®
Vo

. (b) 'Positive interaction' - included in this category was taésmg
‘ co~bperative play, helping Or accepting _belp from a Qeer -

N T A e R L e AR R T

TN S | \
(©) 'fWatching" - this category was timed when a child waltched a peexr
or adult while not otherwise interacting.

" It should be noted that the categories of a.ctivity are mutually
: exclus:.ve a‘.nd thus the times spent on each out of. eighi;-mi-nu-ees»ere""

—— by

not independent., . - o T

&
»

The Qata were anaiysed using analyses of varia.nce with 'groﬁp' i.e.
'school or commmty, and 'rlsk', i.e. the r1sk categones S, short
recovery, N non responder ‘L long recovery and C, control as. the
factors. BPBrevious analyses had shown that the i'actor 'district', i.e.

Vacaos or Quatre Bormes was notr a sigmflcant variable, bearing in

mind _however, that there are no L category children in the Vacaos "
' District sample. . ' . . ~~

- » l . .
The data are presented in Figures 3 and 4,

~
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On these ﬂgm’es are presented the ol values assoqia.ted with the factors
“and the1r interaction. ) B o L ’ -4

¢
- ’
.
’ <5
.

( S v /

In the case of 'constructlve play a.lone' (Flgure 3) the mteragtlon . l /
betweenﬂskandgrouplssi,gniilcantandthismduewthelarge o
et:tect of exposure to the ,school experience in the C cofitrol. group as

aa.inst the non-sumhpant effect of that experience in the three’

- P 4
riskgmlps

4 * v ‘ = e
- - ’ . 4 :" '
¢

In the w.se of 'pos:Ltlve 1nteract10n' which it w:ll be ranembered
is basically social interaction, there is again q(nsigniﬁcant‘nmps -
risk interaction term; the noteworthy finding being the extreme amount ‘
of positlve interaction in the L group exposed to school a:perienoe.

.. The low levels of pos1t1ve 1nteraction in the school control group i

due to the majority of their time belng spent 1n constructlve p‘lay.-

"The va.na.ble of 'watching!' shows signiflcant effects of the two main
groupswhllethegroup‘xriskinteractlondoesnotquitereach .

— signihca.nce The main finding is ttms that school experience has

i
i

- an overall effect of lessening the amount of watching, which might be
_seen as a sanewhat pathological va.riable having neither the positive _
aspects of constructive play npr Iﬁéraction Although the mteraction . g
térm:.snotmgmficantitcanbeseenthatthee:tfectofsd:nol ro-
experience on the non—resbonders is absent and the beneﬁcial effect on

this high risk groups appears to be non—exlstent

The questions to be asked of these data are, do' théy acgord with.

| ~ expectation and do they violate the sorts-of notions put forward about T

tm pre-iorbid state of those who mlght later succumb to psychlatric
jaorders? Also it gan be asked has the school experienoe been

-

‘ ' \‘ -
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' beneticial and hence might it be used a6 the basis for a preventive
» N - .

program with children at risk? ‘ . )

L 4

In the Mcontrol group the effect of the rmrsery school as

against thé non-sehool experience 1s falrly to be seen as in acoord
 with expectatlons. Tbe school children Spend a oonsiderable amount
of their time in coﬁstructlve play and mrkedly reduce the t1me spent

in 'just wa.tchlng others. For the oontrol gyup the school experience
is obviously beneflcml ‘ . ‘ '

-

Inthecaseoi’thes shortreoovery, hyperresporsivegrmp wh01t
mllbermenberedaremsthkethosein%penlngenwholatermoamb

*with flrst"ra.nk synp‘bcms of Schlzopb::enia -perhaps the-most Mtez'wting ;s
Ieatm'e is tha.t with or without. school expemenoe they have a high

" levél of 'constructivé play'. This level it should be noted is hJ.gher
than that of the oontrol group without school experi&xce The
signiflea.nce of th:Ls find.l.ng will be discussed ZTater. The other daté.
on this group shows an apparent bene11c1al effect of school experience
in that watching is reduced and positive interact:.on inereesed Overall,

- 4he School expenence appears to be ‘beneficfal \to the high risk group

in tPat it provides a‘setting in which their‘ ready high levels .of

the fact that they

constructive play mgy be effectively. channeled
show in.school an inoieased 1evel of social interaction. ° - ~

»
+ b

The most pwsimlstic results are, hotvever found in the case of the o~

N

non—responder group. These are the subJects whose psycbophysmlogica.l S

reepons& are akin to those adult schlzophrenics who are rated as low
on ﬂorid synptom's and could possibly, a.lthough not universally, be ) |
L

thought of as exhiblting ‘defect’ statos Their presence does not "
appear to have been regorded in other high risk studies this is ’ N

L35 -
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possibly because they represent the schizophrenié of the 'process'
kind who is typlﬁed by low 1evels of pre-morbld sexual actlvlty, by
low’rates of marrlage and henoe by low levels of" fertihty, oonsequently

“

. bemg underrepresented in genetic risk studie& ) Ce o

In the play situation these children show high levels of watching;
_ ummodified by schoorl experience, low levels of constructive ple,y, again
, IR unnod:.fled by ﬂ;ool expenence and only a moderate mcrwsq in mterq-

action due to that experience. : : o S "

. , A
7 Althoug!, because the mmbers are few, not too great weight can be

placed on the results, thefmdmgs mtt}‘the L, long TeCcovery, group.
are of- intereit. These are the childfen. whose i)sycho;;hysiological o
responses sugg%ted psychopathlc or cnminal tendencies 7In>than the -
- exposure to school haghad the effect of greatly mcreasing pgaztlve ' Y
interact:l.on to a higher 1eve1 than that shown by any other children a
. ‘ a.nd this effect is achieved hy spendmg less time playing eonstructively
- © el any other children along with a corresponding fa.ll in t1me spent

. . \Tgchhg' ., The school expenenoe has thus provided the possibllity

for these children to interact WJ.th others, perhaps to ‘the exclusion
£ of other pehaviowr. 1t clearly depends on  society's view of what is ¢ °

J,mporta.nt for a school to ach:l.eve if this effect is 'to be seen as of

i
beneflt ornot ’ ) T . -

. . A |
S B

e = 'In sumary, .the results of this study are two-fold firstly, it ‘appears

" to- be possible to select ,by psychophysmlogical techniques at the age '
ot 3, chrildren who behave dlfferently at the age of 6 and who react LT

. differently to the intervening ecperlence of a.ttgpbance at a nursery
‘school. Furthemore; the type of - ‘behaviotr exhibited by the children -

.

is not in diseord w1th what might 1eg1timate1y be expected on the basis

~

@ . - d6 - - ‘
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of earlier high risk studies gnd data from vork on adult patients.

' The potentially most interesting finding is that of the high level of,

=

; ‘constructlve play exhibited by both school and ooumumty samp}.es of
,S short reooVery high rJ.sk chlldren

” . ’ ’ N ' X \
It has been suggested (Venables, 1974) that the short recovery limb“of \
7,
thé slcm oonducta.nce response is exhlbited by subJect;s whose charac- ’

Ty
teristic mode of attentlon deplo; nt is one of "openness to the

[ w

envirorment" This suggestlon been supported by data fran mrk -on

animsls. Bagshaw a.nd Kimble (1972) showed tha.t hlppocampectanized %

mnkeys exhibit the sort of skin oonductance response dmibed in tne N

presentstudyascharacterlzmgthesmghr;skg'oup, and work by
' Douglas (1967) suggwts that one of the‘functions ‘of the hippocadgus . . .

is-that of sensory respaonse gating. the hippocampectamized-animals or

the subject~wi¢h an imbalance of function of the hippocampus in the

dJ.rection of underactluty is to be expected to show both poor sensory

input filtering and short reooverg SCr responding Recent-work by .

- Lobstein (personal ocmmnlca.tlon) bas “shown the short recovery SCR is

significantly cotrrelated with decelerafﬁon of the pha.sic HR responses.

This 1atter type of respons;vity is that describe%by Lacey (e. £ 1967)

as’lndlcatlve of the starce of "openness to the erﬂvlmrment".

The association between 'c;ceativity and’ schizophrenia has been suggested’
on several occas1ons e. g McOonaghy and Cla.ncey (1968) and Claridge
g1972). DeIlas and Ga:.er (1970) have suggested‘that “creat1ve persqons

... deployed their atteptlon more widely, were more iszye of and

i‘eceptive and retained more stimulus expérience in unstable form, tending

ot to screen out the irrelevant''.
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It thus seems possible that the constructive play shown by the S ‘“high

o - risk group in the pi'esent gtud{/ might be oon'sidered‘as ‘an example of
. . the creat1v1ty shown“‘By these tending -not to extenswely fllter thejix

stmnlus mput -

-~

Lehman (1966) 'stat% in consifering the sinsxilar'ity betwéen schizo—-
phrefic and creative éubjecis - "if he 1s capable of coping with £h1s_ ‘
greater than average in:flux of discrete Sensory stimuli he mlght perfom R
. ata betté;' than average level; .but when the extraordinarg sensitivity )
' ~of his receptive appatatus i; not matched by an equally extraordinary ,
I;er:tormance of his central processing appa.ratus then h1s integration ‘
breaks down and he may bebame psychotic".: Dykes and McGhie/¢4976)
in following up th&se views in an experiment on schizophrenic and

PR SR u‘m»'»* -

- crwtlve subjects sugg&st that the voluntary control over a;ttentiona,"
' strategies is what dlstmgulsha schizophreric from creative subjects. o

-~

,Itmybethat the most impertant a.spectofthestudysoraristhatof
B, thechallengéofbemgabletotmchfﬁengxptypeofchildtogain f
i voluntary contmol over the deployment of his attention and thus ‘exploit
_potential creativity rather than allow it to descend to the vaste of
schizophrenia, / .




Table 1 -

L ’
]

Characteristics of the {:otal sample of 3 yea® olds.~

s
-

{}.
v

39.0. a4’
49.0 (50.0)*
.10,0) -

Moslem " 180 .- 355 .« 19.7. (16.0)*
- P s . t.‘

General L » C ; :

Pooiationt 239 . 204 ?25.7 . (29.0)*
Chinese 16 16 . 1.8 % (4.0)*
Other 34 34 . 3.8

-~

Total - 925 (51?.4%)' 875 (48.6%{

-~
.
-
.
. .

+ General populatlon is the official description fér that pa:rt of the
population sometimés called Creole. It is likely that those
designated as.‘'other' in our sanéle should be included with the’
general populatlon .

Fz.g'ures in parentheses/a.re the offlclal percentage figures obtained
from the latest census data o, .
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‘ . %' . Characteristics of sample of 200 children aliocated = * . " -
o ’ to mursery schools and matched "ccmnm:.ty sampie. R
a T ,
TN T - . B
. ) . * ‘ - ! [ W —'; t
. '4 . .: - “ - [
rl ‘ ' R ;"
' Sex Total % .. . . .

S~ -
-
.
.
I
]
.
v
ot
.
-
Y L4
.
V4
-
- ’
P
L
Al -

‘Moslem - 7. 26 9, 43 .25 - (19.7)%

** Figures in parentheses are the pa'centage figures found in the - ’
. ¢ total sample of ISOOC%d.re. (See Table 1.) .
S LA * . '-_‘

385Y o .

. P S } } 46.5  (49%0)%.

L S 6 .. b 1 -, Ii8.0 N
eral S ’ y 4 . . t ¢ -
IG’gnpulatiom % .. B 64 3%Z0 . | - (BN

. ) »
Chinése . .. S e . 0, - @8

Other = .- . . ' .0 6 o (3.8)* .
. .. '~ a. . /\ - . . " B - « ‘ s :
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‘ > Number of sub:jecté aliocdtéd to psychpphysiologicaliy ) ' d
) = defined risk and control grbw out of & total o:E 1800.
- n subjects tested:— AR
> T - | ‘
* R & , , N .9 )
’ » PN . E .
. Non-responders, (N) . , 45. 2.5
A <
St e T -, P 7 . _ . ~
., “ N SubJects mthhrge amplj. ) , e . , :
P short recovery SCRS * t. 141 7.
7 Gpergespanderd) By T - e
‘ " Subjects with medium - . e e e
* amplitudes\very long - . - 2 a S 56 .
- - Tecovery Q) Loy ' r :
Lo Sﬂb.]ectswithmedim‘ "}fé : Wx‘ K LI
. ampli'cudes medium recovery. .’ . . 214 11 o ", -
; (Oontrols) @ - ot = e
* . @ % I ) 0 I
v, ‘Unallocgted , .. T " gy 1209 72.20 . 0T
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> Results of discriminant analysis predicting group
merbership from variables unused in original. selection.

H T e
. N
.
.
e . .
J ) p =

¢ Grop =~ MO* . Predicted group membership
S . Iz

' 8 N ' C L
S 141 103“(?3)-4:, ‘"o L (p-6) 16 (11.3)
N".f . 4. ; 0. 44 (97.8) - 1(2.2) o
. o R »'q LA ' .
- cC: 120 ’1'1:'(3,2{ ;1-(,0.8)" el (67{5)"“"”27“(’22.5)-

h}

"0 ~ 31(30.7) 68 (87.3)

Ungrouped 1388 ¢ 87"\('6;’3)'_; 178 (12.8) . ‘SQ4 (36.3) 619 (44.6) °
i . ‘ - ; & i

’ . i ’ . " , " ", Tt e . ‘
- i ".."Jf. s'ﬁ) v T \ ' . N
. ' R I o ' "
Percentage‘of cases offrectly classified’ 72.3
- ’ "( ' ® - | ’
T . s ‘ ’ o v
. " - ye . . . * ’
. mumbars do not gccord with those in'Table 4 as the all '
. | 2! ocation
- - : narrowed to elimin#te Ss showing an high /
I'O@Opse.pa‘::g‘ms. ot ~ = Fisk/type.
t Row percengages Qz brackegts. -, ) , ' .
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- ‘ ! - . .
o, ~ Response amplitudes (Micromhos/cm?) ori‘non-reinforced trials defined

as C responses by occurring in the latency window.1 to 3 seconds after
.  J . AN

*y

. : ~ ' . .
. s - « *
’ Response S1 S2 Cc , ) o]
) . “1c .16 11 .06 < oot
. ;13 .16 .09 .04 <, .02
- L 180F .19 .14 o o o
}N 100+ .16 12 .04 < .00
200+ ' .18 .09 .04 < .001
22C .. 10 .03 < .ool
‘, 23C o8 .10 .04 < .03
24 ' .14 ra .04 < 001
(4 - '
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' . s . ’, J e
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‘ - D e Teble 8
. Response amplitudes (micromros/cm?) to the UCS on
. . - ° ‘ : - ’
' " reinforced trials. Data for two high risk groups
_ ' ___S1 and S2 and.the control m\? C.as inTable 7. ... _.
[ 2N ‘ .
- - - 3
] Response - Group - P,
. ® st SZ ) C ‘ ¢ ‘
o -
RS (. .43 .49 .26 < .00l
~ 8C .39 40 20 < "Lom
11C .30 ¢ .33 a8 - < .00f
‘ 12¢ .28 - .28 .15 < .00l
~ 15C7 . 41 82 a4 - < oo

_, . R
’ ) N - - » ’
. ( .
4 _ -
* Used in selection of risk group >
. . '
A Y -
- -
. L
t < ! N
-
’ ¢ . - - "\\l
‘ 46
4 * .
~ 9 . » ‘
Iy v - - 3 »
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Y ' Table 9 . .

. XY . o
+ Levels of skin conductance (micromhos/cm?) during

orienta.tlon, oondltionmg and extlnction in tm

. ” . short-~ recovery (hyper—resmnsme) hlgh risk gmups
., Sl and S2, and the control group, C.« -
- . $

. B

' Orientation 4.6 - 3.7 - 24 < .00l
Conditioning 5.1 4.1 2.8 < .001

Extinction 51 - 3.8 27 < .001




~ . - , -7,

ILatencies of responses (secs) to orienting stimili ,l—é, to positive ~
' . conditioned stimuli CS+, to negative conditioned stimali CS-, to the UCS.

: on reinforced trials, to the amitted UCS after CS+, to the omitted UCS
after CS-, in two high risk groups, S1 and 52, and the control group, C.

. )
i ) K > ‘o
,

Ly

- | *“*‘;T’——“" - -
“. \\ K
TN B .
. « o | '
A. To orienting 1 1.70 1,52 1.22 < 04
stimali 2 1.32 1.2 1.2 N
"
3 1.74 . 1.51 1.30 < .10,
. 4" 2.3 125 1.2 < .002
. 5 1.35 1.24 1.20 NS
| IS T - N
-~ 6 1.98 1.32 140 . < 008
. 3, v ’ :
B. To CS* (A resp) . 1.52 1.30  1.12 < .00l o~
. ‘ ' ) LY . Lo : K
C.. To CS- (A resp) 1.43 - 1.29 1,08 . " < .001
P D. To UCS on ; s
' reinforced 14 140 . 1.31 NS
-trials (C resp) N o ’ .
E., To omitted UCS , , |
© after CS+ during ) - o
. conditioning 2.08 1.53 1,2% < .001
. (C resp) . - ) ~

F., To amitted UCS
"after CS+ after

. ¥ conditioni 1.3¢ 1.3 ez . < Lo; N
- (Cresp) - - < :
- G. To amitted UCS * -
after CS- 1.16 1.4  1.04 © NS
g ¢

(C resp) : : ’ .
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Fig.-e 3 .
.Time spent in ‘constructive play’ by four psychophysiolog'icallya defined .groups-
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. Time. spent in ‘positive interaction’ by four psycbﬁophys:olqglcalhj defined groups
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