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}%stract

<

Autistic vhildren and young adoleéscents (mean age = 12.9
years) were compared to normal chronological agé controls,
Subjects wer? req;ired to discriqiaate briefly presented
visual stimuli when they were preceded or followed by ;

visual noise mask and when they were not. The minimum

stimulus exposure duration for.criterion identification of

»

.unmasked lretters, the eritical stimulus duration (CSD). was

determined first. Subsequently, subjects were required to

-
. -

ident{fy.the letters under conditions of forward and bagckward
masking.., Autistic individualS'§ﬁowed a slight deficiency in:

relation to equal chronological age normals in their ability

2 - I

to,discriminate unmasked letters. When this deficiency was

controlled {or. however, theyidid'not differ from the
controls in the visual masking experiment. The results
- R . ’ ‘
, "
provided support. for the notion of a discontinuity between
F 4 . .

°

-~

the disorders of autism, mental - retdrdation, and

schizophrenia,
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Visual Information Processing

in Autistic Children and Adolescents
.
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Pl
Researchers have disagreed about the distinctiveness N

v

(Lovaas & Newsom, 1976) and etiology éBettleheim. 1967;
- ’ ‘
Ferster, 1961t) of early‘inféntile autism (Kanner}/39u3;

Rimland: 1964 Ruiter, 1968: Wing, 1972). Litrownik (in

. / v .
press; Litrownik & MelInnis, f981)“sugges§ed that research in

autism might be facilitated by applying information
'S
a . s
processing theory, which views perception in terms of a

sequence of stages ‘ranging from input to respohse (e.g.,

Haber & Hersheneon, 1973; Lindsay & ﬁorman. 1977), to its

<

study. Informéticg/processing Ftudies.of the visual system

s

have relied heavily on the use of brief exposures’of visual

- .

displays (Cong, 1980).
, Inteﬁpretations concerningegroup perfiormance deficits
'. /\ -
- . 14
for brief exposures of-visual stimuli have peen‘complicated

by‘the uncertain nature . of the initifh repFesentation of
visual input, sometimes known as icp#ic'memorg or short term
visual storage (see Coltheart, 1980: Lomg & Sakitt, 1989). A

‘performance deficit following a detection.-recognition. or

i Rj >

discrimination procedure could resulg from a number of °

factors such as a deficiency in short term visual storageA

- K

«
'stnength) of speed of

(e.g., built-up, decay’ratee; quality.
ipformation processing throughout tﬂe viscei system ‘ ‘

(Saccuzzo, SaTran Anderson, & McNeill Wrin press)' Recently.
Felsten and. Wasserman (1980) suppomted :he,notion that when a
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noninformational backward masking stimulus follows a briefly

presented informationzl visual stimulus in close temporal

)

succession, the mask provides control of" the duration of the

informational pulse to the central nervous system and

1
eliminates a number‘of what would otherwise be confounding

-

variables in such tasks. -

> . N -

Research with the‘masking procedure has shown that
adolescent schizophrenics (Saccuzzo & Schubert, 1981) and

adolescent retardgd individuals (Spitz .& Thor, 1968)‘eviéence-
!

a deficit in their ability to evade 'the effects of the '~
{

masking stimulus. Despjte 'some disagreements, this finding

. has generally béen”interpreted in terms of slow or
. . v a
inefficient processing and it has been replicated in

sqnizophre;ic (Braff’'& Saccuzzo, 1981; Saccuzzo, Hirt, &
Spencer, 1974; Saccuzzo & Miller, 1977) and retarded
(Galbraith & clidéonf, 972; Saccuzzo, Braff., & Sprock, in ﬁ
;ress; Saccuzzo, Kerr, Marcus, &'Bgﬁwn, 1979; Thor, 1970;

Welsandt & Meyer, 1974) individuals under a variety of

-

conditions.? Horns}ein and:Mosley (19%%) were the first not
to report a-differeh;e\between retarded individuals and
normals, but as §accuz£o (1981)' noted, their blank mask
p;ocedur% was'not‘as discriminating as the Sattern mask used-

in most of the studies., Mosley (1980).“furthermore.'Foqna a

3.

mFsking deficit-in retarded inéividuals. Although results

v

s
were interpreted in terms of coding and selective attention.

Nevertheless, the masking deficit in schizophrenies and

retarded individuals is verymwell documented..
“\ “, ] ‘l *

y
) o . N . .-
.

<
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In the prese%t study we applied a masking_paradigm which

was similar fo those .that have led to identified deficits in

schizophrenic and retarded individuals, to autistic

individuals', Our goal was to determine if the gutistic

individuals would .show A'masking deficit
} -
. -

Method

\

Subjects

Eight autistic indiwiduals ang eight normal contvo%;
[ Y

were tested, Autlstic individuals had been diagnosed\ii’

accordance with crlteria éstablisﬁed by t?e National Society

for Autistic Children (Ritvo & Freeman 1978) L All showed

51gns of 1mpa1red developmental rate and/or sequence.
.responsivene5§ to sensory spimuli, lgnguage. and social
In addition, they

responsiveness prior to 30 ‘months of age.

showed evidence of intelleetual retardation based on verbal

.IQ scales, however, performance IQ measures (e.g.., Leiter

Internatloeal Performanee Scale) indicated mildly reétarded to
normaf’intellectﬁal levels of functioning. All autistic e
individuals pos;gssea Some expressive language and were able
ito~understand and complete the ired_;asg;gith a miﬁimum

Mean age for the autfstic group was 12 years,

to 15-11, S.D. = 3.20).

11 months (range = 8-11
Chronological age matched normal control indiyiduals had é{/
l .

16~0, S.D. = 2.99). The

- groups did not differ Significantly.in age (p > ,25). In

» L]
* . N
- )
t \ .
L)
. “
. h o ’ M -
L4

mean aée of 13-C (range = 9-4 to.

of prompting.
. -

-




v

¢

] , P

Information Processing

5

-t

addition, chronological age .controls were administered the
‘ . . - ;
Wechsler Imtelligence Scale for Children (WQSCLR) or the
|

[
Wechsler Adult Intelligence Scale Vocabulary subscales as an

&

restimate of their current intellectual functioning.
. i

-

Agparatds and Stimuli

-
© Stimuli were presented in a Gerbrands}(model 5195)

three-field tachistoscope. Biack paratypef(Helvetica Medium -
' N i 2
| . '
24 pt. 518-2“) Ts and As were presented asitarget stimuli,
- {

The masking stimuluys consisted pf'paratyg% Xs side-by=-side

. X
and gbove-and-below each other (%g) such. that it completely

*

§hperimpqsed itself on the target stimuli when both target

and mask were simultaneously presented, The target g3

-

. -

s

Ystimylus’ "+ subtended a visual angle of 0.4° at a’viewing -

~ - . \

Y distancé of 8u centimeters.,” Field 1 of the fachistoscope

-

contained a fixation dot, Field 2, the letters T or A, and
4 N

L

Field 3, the masking stimulus. Luminance of the fixation ®

h field was set at ] fobt%gmbert: whi{e stimulus and masking

fields. had a luminance of™15 footlambertd. ‘A 2,000 .
; ; . by . . _ 3 ‘
imilﬁisecend pre-exposure interval (i.e., the interval between

offset’ of the maskihg stimulus and illuminatfdn of the
- { ~

fixation field) was employed, as suggest%d by .Langford and
[ . [ 3
! /

*

| «
Saccuzzp (Note 1).
ol & ~

!
f . . [ A f
S . : | - _
' ' |
) . i
]

- IR I .
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Procedure . - '
- : { .
Subjects were first/ taken to an experimental room and

»

tested:with the Amerigan Optical Eyé Chart (No. 1930) to -
» . \

insure that they met hé criterion for vision correctable to

at least 20/&?. Cpntro} group subjects were also given-the

WISC-R or WAIS Vocabulary subtest at this time. “
Lighting was dimmed and subjects were allowed

appr:TZmaéely 8 minutes to~adapt\to thé low levels of

. / :
illumination in the room, The-expe??henterlthen instructed oo

) ) the subjects that a T or A would be presented on each trial,

and that their task would be to identify ®hich had been ,

«

- presented. Subjects werg encouraged to guess, -Prior to
AN

.

teSting each subject was giveh practice with ‘the task until | ¥

it was clear that he or she undersﬁood the «task and could

A

I'dentify the letters, Stimuli were viewed binocularly,

The general procedures used by Saccuzzd*gi}al. (1974,
1979) were used. In the first part of the sesslon the

3 7. ) -

: o - . ‘
minimum stimulus exposutre gduration for seven consecutive .-
1 - L .
L
identifications of an unmaskedttargep. a measure Saccuzzd et . o

al. (1979)4calied the critical stimulus duration (CSD), was

-

) determined. "As in Saccuzzo et ‘al. (1979), the stimu}us

.
-~

duration was first seg at "1 millisecond and ther increased in .-

o steps of -1 millisecond until the subjecb/{eached the, . ) !

/*:Aiterion. If a subject was correct on any given trial, the

“ -

. -
stimulus duration fwas left unchanged. If, however, a subject
¢ ' Y= N
was incorrect, the¢ stimulus duration was increased by 1.
a . .

miliisecond for the subsequent target presentation. A new L ‘

. °
/\ , .
-
’




random order, L

~
-In the second:portion of -the sedsiom subjects were
- > :

. - i
tested under conditions of v

-

Masking.epndition was prese ted under five levels: a A0 mask

. . ~
isual masking. The backward

contrfr and 25-, 75-, 150-, | and 300—millisecond delays R .

betwejn onset of the targetsstimulus and’ onsef of the mask.

Uhder forwerd masking condi Lpﬁs. in which the mask preceded

rathe rget stimulus, subjects were

tested under conditions of 75- and 150-millisecond delays gf‘

the tar;et stimuli frog thlsonset of the maeking st;ﬁulus ) h
.preseytat{en. A simultaneius presentation of the stimulus
and m;sk was also used. Dérlng these procedures the dUration
‘of the target stimuli was ,lways gwe'inaividqaljs ’ ]
- /' . . R .

previously-determineé CSDjplus.a 2-millisecond constant,

.

» This‘procedure.precluded jhe possibility that any obtaihed

masking de}icit‘coule be dttributed to a differential

ability to discrlminate tJe stimuli when no mask was —

presented. Duration of the mask _Was 30 milllseconds. Eight
conseéttive trials ere admiqistered at each mask/;timulus !
eela; level'éqr‘a otal dof 6{:trials per subject; Order of '

<

masking condition was coynterbalanced quch that half of the
subjects in eaéﬁ‘group weére administe;ed the forward masking
- ’ ‘ N
‘condition first, and half received the backward masking @
% . .

- . ' \

fcon¢ition‘first. The order of the stimulus onset asynchrony

(50A) levels (i.e., intdrvals bétween onset of the first

-

§€}mulus, target or mask, and onseniof the secon%& was randomized

identically for the twofgroups;: -

-~ - ‘ \
. i . -
L) !
«




= 0,4). Thus, they required longer than the controls to. : g

F(7.198) -/5.65 B < 01, A Newmaq-Keuls multiple comparison - "

n ~

‘Infdrmation Processing
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\ . 7~ Results - L .

A t-test analysis of the minimum critical'exposure

duration for criterion identification of unmasked stimuli,
| . -

(i.e., .CSD) indiceted that autistic individuals had - .

i

5=
[%2]
o

significantly (¢ = 2.30, p < :05) longer CSDs (M
’ |

"
n

2.2% than chronploglcal age matched normals {M

\ H

-3
7
o

discriminate the letters at criterion levels.

\ : ot son

The number of correct responses for each SOA level and .

for the, simultaneous and no mask control condition> were
‘ ‘ ° * .- N
subjected to a 2 Yénfuo) X 8 (basking interval) analysis of

a3

variance with repeated measures on the last factor. THe only ﬂb

significant finding was, the mahn effect. for masking interval
4

test revealed that the subjects had significantly fewer v !
correct responses at the s1multaneous and 25- millisecond

L , . 2

backward maskingaSOA levels. when they were responddng at

about chance. in,comparison to|all other masking intervals (p

< / .
< ,01), No other sighificant ffects were found. Table 1 ) '
provides the mean number of co rect responses at each SOA
s . »/ -
- . ¥ - .
level under conditions of forward and backward masking fon . ., \

~

autistic individual; and chronological age tontrols.

S

Insert Table 1 about here

& -~
L s %
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. Discussion : N f
, . =iscussion
Results jndicated that autistic individuals required a

. * . “
longer.exposure _duration (CSD) for cgiteryon-ageuracy than

equal chronological age normals\ These same sub jects,
. . a . . ] - .
however, showed no relative deficit in evading the effects of

the mask, - Thus, the autistic ipdividuals in the present

3

study failed to show the same proce531ng deficits that

.l * 3

‘Tetarded and schi'zophrenic individuals evidenced when

"assesSed in ‘'a similar conditiop with comparable controls.
t . . . . N 4 - i N .' “
That is, retarded and schizophrenic subjects show not only

’

R longer stimbluscdurations. but are also impaired by the mask.

Autistic individuals in the present study rehuired a slightly’

longer: stimulus ‘exposure duration. than chronological age

matched normals, but unlike retarded.and Schizophrenic .

.

indiviquils they were‘unaffected.by the masking stimulus

- 8}

(i.e., their performance was, equ1va1ent to the comparison

.

group) .'_ -
” The finding of no masking defieit,in the present study

*\\supportS/fhe view that autism is a disorder that can be
. ‘ . ~

distingu1shed from both mental‘retardatlon and schlzophrenla

because the latter two groups have a well documented/and
e

substantial masklng deficit Tha autistic individuals 1nlQ
c -
this study were actually superior to their chronological age

. couﬁterparts in evading the effects of the mask, thedgh
* [

noqsignificqntly so, Although the>mean ages' of the retarded

and schizophrenic subjects ofeprevioup masking studies was

-+ higher than”tﬁe autistie individualf of the present study,

{

s

-

. T -

!

-~ \ .

23




h schizotypal personalities showod a masking defici
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Saccuzzo and Schubert (1981) have demonstrated tha

.
“ - -« 7

adolescent schizophrenics (ages 13-18) as ‘Well 3s a

5
when
*Q \ -

Fompared to matched controls. Thus,-it is unlikely that

. , . % ..
differences in theg results of the¥present study/and those

) - . v e 7 N . 2
’Toung with'schizophrenis angd retarded individuals can be

. 4 __
attribfited to -age. . Documentation of 'a, masking dechLt in®

- R -~

ks
child schizophrenics' however' would provyde even-further

support for: .the hypothesis that childhood schizophrenia and

autism are distinct ﬁisorders. . ‘ s .
. The longer CSDs demonstrated, by the autistic group could.
) F

Be interpreted in terms ‘of. a. variety of factors such as input-

/ ~,

capability/or generalized deficits., -However - the differences.

. betwee the groups were much Smaller than- those found in the

- ']
uzzo et al studies. Furthermore. alternative

3

Sa
expianations unrelated to input . such'as strategies of'- -

processing and retriéval,are Just as tenable, 1In hddition,

e .~

the;absence of a significant Group X Masking interaction for®

forward versus'backward masking-contradicts an‘input .disbrder

ingautism, suggesting that the CSD deficit was due to more:

central‘processes (see Liss,&‘Haith ﬁ970)

The failure to fi¥nd a'masking 'deficit inh the higher
. * 1 4

Y

functioning (i.e., verbal) autistic individuals suggests that

unlike séhizophrenic and_retanded.pegsons ~autistic

> N N

individuals do npot evidence E) deficit in speed of processing.
An input deficiency is possiple ‘but unlikely, Compared\to
. . . 'y

fother.éroups such a deficiency(in autism would be.extremely

. . . . .
- -~ . .

-
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“
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‘s
‘ ’ &\ . : “ N
. minor. Thus, our findings did nqt'support either a : )
’ peripheral (i.e., sensory):qr a .speed of processing
defié&ency in autism. The‘pnoblem in autism may thus bé 51
higher cortical lgvels. or  in response variables (Lit;ownik.
= inﬁpres;: Litrownik{& McInnis, 198{} Litrownik, McInnis, X
* Wetzel-Pritchard, & Filipelli, 1§78).~. L.
| . Future research might attempt to replicate the present .
) fiﬁdinés‘usink a fixed gtimﬁlus duration as ih ngcuzzo and
‘ Schubert (1981), critical interstimulus intervals as £n
Saccuzzo et al. (19%9). or CSDs without a constant as in
Saccuzzo et al, (in'press).) Further ‘studies are also needed
for;nohuerbal ande;ower functioning autistic individuals.
. - y ,
: . &
' ¥
. : .
- . < - a .
- 3= *
SRS SN .
~ . . -
' N\ 8
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)

a

X
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1.22 7.62 .992 7.62 .992 7.62 .992
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