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IA.stract

Autistic 'children and young adolescents (mean ag.e = 12.9

years) were compared to normal chronological age\ controls.

Subjects were required to discriminate briefly presented

visual stimuli when they were preceded or followed by a

visual noise mask and when they were not. The minimum

stimulus exposure duration for. criterion identification of

.unmasked letters,, the critical stimulus duration (SD), was

deterMined first. Subsequently, subjects were required to

identify.the letters under conditions of forward and backward

masking.. Autistic individuals'showed a slight deficiency in.

relation to equal chronological age normals in their ability

toldiscriminate unmasked letters. When this deficiency was

controlled for, however, they.did' not differ from the

controls in the visual masking experiment. The results

provided support for the notion of a discontinuity between
se,

the disorders of autism,r mental-retardation, and

schizophrenia.

4

t

A

6

>A,

0



Information Processing

2

Visual Information Processing

in Autistic Children and Adolescents

Researchers have disagreed about the distinctiveness

(-Lovaas & Newsom, 1976) and etiology (tiBettleheim, 1967;

Ferster, 19,61) of early infantile autism (Kanner 1943;

Rimland, 1964; Rutter, 1968; Wing, 1972). Litrownik (in

press; Litrownik & McInnis, 1981)`suggested that research in

autism ,might be facilitated by applYing information

("'"

processing theory, which views perception in terms of a

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

Haber & Hershen*son, 1973; Lindsay & Norman, 1p77), to its

study. Information,,processing(studLes. of the visual system

have relied heavily on the use of brief exposUresdof visual

displays (Gong, 1980).

Interlpretations concerningogroup pernormance deficits
0

for brief exposures of-visual stimuli have been'complicated

bythe uncertain nature,of the initi141 repesentation of

visual input, sometimes known as icp4ic 'memory or short term

visual storage (see Coltheart, 1980; Long & Sakitt, 1982)., A

'perform.ance deficit .folldwing a detection, -recognition, or

discrimination procedure could result, from a number, of

factors such as a deficiencOn short term ,visual storage

buirtup, decay' rates; quality,,stmength) or speed of
o 4

information processing throughout the visual system'

(Saccuzzb, SaTran, Anderson, & McNeille'lin press). Recently,

Ielsten and_Wasserman (1980) supported the notion that when a

(
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noninfomational backward masking stimulus follows a briefly

presented informational visual stimulus in close temporal

succession, the mask provides control or the duration of the

information'al pulse to the central nervous system and
. .

eliminates a number*
of what would otherwise be confounding

variables in such tasks.'

Research with the masking procedure has shown that

adolescent schizophrenics (Saccuzz,o & Schubert, 1981) and

adolescent retard7d individuals (Spdtz.& Thor, 1968) evidence-

a deficit in their ability to evadethe effecti of the
i

masking stimulus. Despe'some disagreements, this finding

has generally been_interpreted in terms of slow or

inefficient processing and it has been replicated in

schizophrenic (Braff'& Saccuzzo, 1981; Saccuzzo, Hirt, &

Spencer, 1974; Saccuzzo & Miller, 1977) and retarded

(Galbraith & Gliddon, 1472; Saccuzzo:, Braff, & Sprock, in

press; Saccuzzo, Kerr, Marcus, &'Br;own, 1979; Thor, 1970;

Welsandt & Meyer, 1974) individuals under a variety of

conditions.: Hornstein and Mosley (197+ 4k) were thefirst not

to report a difference between retarded individuals and

normals, but as Saccuzzo (1981)'noted, their blank mask

procedure was'not as discriminating a,s the pattern mask used

in most of the Mosley (1980),, furthermore, found a

masking deficitin retarded individuals, ,although results

were interpreted in terms of(codng and selective attention.

Nevertheless, the masking deficit in schizophrenics and

retarded individuals is very swell documented.

ca
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In the presecit study we applied a masking,paradig,which

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

schizophrenic and retarded individuals, to autistic

individuals'. Our goal was to determine if the autistic

individuals would .show 1 masking deficit.

Method

Sub'ects

Ws

Eight autistic individuals and eight normal control,

were tested. Autistic individuals had been diagnosed in

accordance with criteria establistied by Natio'nal Society,.

for Autistic Children (Ritva & Freeman, 197e&). All showed

signs of impaired developmental rate and/or sequence,

..responsivenesA to sensory stibuli, 1,anguage, and social

responsiveness prior to 30 monthi of, age. In addition, they

showed evidence of intellectual retardation based on verbal

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

International Performance Scale) indicated mildly retarded to

normal intellectual levels of functioning. All autistic

individuals possessed some expressive language and were able

to understand and complete

of prompting. Mean age for the aut stic group was 12 years,
1

11 months (rage = 8-11 to 15-11, S.D.': 3.20).

Chronological age matched normal control individuals hid
.

ired task .with a minimum

mean age of 13-0 (range, = 9-4 to.T6-0, S.D. = 2.99). The.

-. .

groups did not differ significantly in age (E > .25). 'In H
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addition, chronological age controls were administered the

Wechsler Intelligence Scale for Children (141SCR) or the

Wechsler Adult Intelligence Scale Vocabulary subscales as an

,estimate of their current intellectual functio ing.

Vocabulary scaled scores for these subjectslr nged from 9 Vo

13, indicating a level of intelligence within average limits.

Apparatus and Stimuli

Stimuli were presented An a Gerbrands-(model 5195)

threefield tachistoscope. Black paratype+(Helvetica Medium
1

24 pt. H18-24) Ts and As were presented as target stimuli.

The masking stimulug consisted pf.paratype Xs side -by side

and a*0 boveandbelow each other (XXX) such. t at it completely,.

X

Superimposed itself on the target stimuli when both target

and mask were simultaneously presented. he target

1 stimulus: subtended a visual angle df 0.4° at a viewing

distance of 84 centimeters.' Field 1 of t e tachistoscope

contained a fixation dot, Field 2, the letters T. or A, and
$

Fierd 3, the masking stimulus. Luminance of the fixation

field was set at 1 footl 'mbert, while stimulus and masking

fields. had a luminance of-15 footlamberlt . A 2,000

'millisecond preexposure interval between

offset of the masking stimulus and illumination of the

fixation field) was employed, as suggested by.Langford and

0
Saccuzzo (Note 1).

e""
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Procedure

Subjects were firsti taken to an experimental room and

tested, wi th the Ameri an Optical Ey; Chart (No. 1930) to4
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insure that they met he criterion for vision correctable to

at least 20/30. Control group subjects were also giventhe

WISC-R or WAIS Vocabtilary subtest at this time.

Lighting was dimmed and subjects were allowe d
41:$4

approximaely 8 minutes toadapt\to the low levels of

illumination in the room. The experimenter then instructed

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

and that their task would be to identify which had been

presented. Subjects were encouraged to guess. Prior to

testing each subject was giveh practice with ,the task untila

it was clear that he or she understood the ask and could

identify the letters,. Stimuli were viewed binocularly.

The general procedures used by Saccuz

)979) were used. In the first part of the sess an the

al. (1974,

minimum stimultis expostfre Ouration, for seven consecutive

identifications of an unmaskedt target, a measure Saccuzzo et

al. (1979)- called the critical stimull's duration (CSD), was

determined. 'As in Saccuzzo et'al. (1979), the stimulus

duration was first set at-1 millisecond and then increased in

steps of1 millisecond until the subjecte4eached the.

1-c-iterion. If a subject was correct on any given trial, the

stimulus duration (was left unchanged. If, however, a subject

was incorrect, the stimulus duration was increased by 1.

Millisecond for the subsequent target presentation. A new
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stimulus was provided for eatrh trial in a predetrmined

ran'd'om order.

In the second.portion o the setsioft subjects were

1.tested under conditions of visual masking. The backward
,

Masking condition was prese ted under five levels: a/0 mask
r . t

control' and 25', 75 1-5O, and 300millisecond deliyi,o

A

betwe

/
n onset of the target stimulus and' onset of. the mask.

er forward masking condi icons, in which the mask prfceded

rathe than followed the ta get stimulus, subjects were

tested under conditions of 75 and 150millisecond delays of
) .

the target stimuli from th onset of the masking stimulus

presentation. A simultane us presentation of the stimulus4

and mask was also used. ring these procedures the dUration

of the target stimuli was lways tshe'indiviAual.'s

Ipreviouslydetermillecl CSD plus a 2.millisecond constant.

,

This.procedure.precluded he possibility that any obtai;ied
, ,

A

masking deficit could be ttributed to a differential
i

kbility
$

to discriminate tle stimuli when no mask was
I

I

presented. Duration of t e mask was 30 milliseconds. Eight ,

consecutive trials ere aimf#rttered at each mask/stimulus

' delay level (.for a otal f 64 trials per subject. Order of

masking condition was co nte.rbaqancediuch that-half of the

subjects in each group w re administeAd the forward masking

10 condition firAt, And hal received the. backward masking

,condition first. The or er of the stimulus onset asynchrony

(80A) levels (i.e., int rvals between onset of the first

ss- mulus, target or mas and onsetaf the second) was randomized

identically for the ;twoj g,roups:
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7' Results

A ttest analysis of the minimum critical exposure .

duration for ci.ilterion identification of unmasked stimuli,

istic individuals had '

05) longer CSDs (M = 4.1, S.D.

(i.e.. CSD) indicated tat aut

significantly (t = 2.30, P <

t

= 2.2).. than chronplogical age matched normals AM ; 2;1; S.D.

= 0.4). Thus, they required longer than the controls.to,

discriminate the letters at criterion levels.

The number of correct respOnses for each SOA level and

for the,simultaneous and no mask control condition were

subjected to a 2 (gr9up) X 8 (Masking interval) analysis of

variance with repeated measures on the, last factor. Tee only

significant finding was61e main pffeot,for masking, interval,

F(7,198)=5.65. P < :01. A NewmarkKeuls multiple compariS'on

test revealed that the subjects had significantly fewer

correct responses at the simultaneous. and 25millisecond

backward maskings SOA levels, en they were r'espond'ing at

about chance,16,comparison to all other masking intervals (2

< .01). No other sighificant ffects were found. Table 1

provides the mean number of co rect responses at each SOA
1

level under conditions of forward andtaclowird masking f

autistic individuals and chronological age controls.

.7/

inset'Table 1 about here

A'

- 10
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Discussion I
4

Results indicated that autistic individuals required a
4'

longer,exposur'e,duration (CSD) for cr;iteqon -4.c.c-pracy than e

equal chronological age normals\ These iame subjects,,
. n .. i

however, showed no relative deficit in evading the effects of
i

the mask. Thus, the autistic individuals in the present

study failed to show the same processing deficits that

'retarded and schizophrenic individuals evidenced when

assessed in 'a similar condition with comparable controls.
,

..
, .

s \ .
,

eThat is, retarded and schizophrenic subjects show not only

longer stipUlus,durations, but are also impaired by the mask.

Autistic individuals in the present study required a slightly'.

longer- stimulus exposure duration. than ch.ronological age

'matched .nprmals, but unlike retarded.and schizophrenic. ,

.

individuils the} were-unaffected.by the masking stimuluss .
.> .

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

group) .

The finding of no masking deficit,in the present study

supports -the view tht autism is a disorder that can be
,

./

distinguished from both mental'retardation and schizophrenia

because the latter two groups have a well documented(and
4

substantial masking deficit. The autistic individuals in.
r

, 60 4,

this study were actually superior to their chranolOgical age

. counterparts in evading the effects of the mask, thodgh
(...'y

nonsignificantly so. Although the)mean ages'of the retarded t

and schizophrenic subjects of- previous masking studies was

-_thigher thanthe autistic individuals of the present study,

1 . li

(14`

.. t
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adolescent schizophrenic (ages 1318) as'Uell as

schizotypal persbnalities'showe4 a masking deficit w4i@n

e s,c ent

ipompared to match'ed controls. Thus,it is unlikely that

differences in-t-hit results of thel,present stud1 and those

''found with schizophrenic and retarded individuals an be .

attribtted to -age. Documentation of 'a. masking defici,,t in'
,

.child sAizOphrenics', however: .would provildeeven4'urthe

support fOrthe hypbth'ests.that, childhood schizophrbnia and

autism are distinct -disorAers.'.

The longer CSDs deMonstrated, by the autistic group could.

be interpreted in termsof, a.variety of factors such as input"/

capability/6r generalized deficits. -HOwever,-the differences .

. betwee the groupi Were much smaller than'those found in the.

Sä uzzo et al. studies. Furthe'rmore, alternative

explanations unrelated to input,, such `as, strategies or-

- .

processing and retrieval, are just as tenable. In ...'addition,

the absence of a signifibant Group X Masking interaction for°

forward versus backward maskingcontradicts.an input Aisbrder

in,autism, suggesting that the csa deficit was due to more

central processes (see Liss &-Haith, 70).

The failure to find a'masking'defiCit inn the higher

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

unlike schizophrenic and.retarded,pe;sons,Lautistic
.1 .

Individuals do not evidence' a deficit in speed of, processing.
0 - .o o ow A

An input deficiency is possible but unlikely. Compared, to
,

.
,,t

other youps such a deficiency in autism would beextremely '-..

- -,!,., ,

1
-4.

I
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minor. Thus, our findings did not support either a

peripheral sensory)or aspeed of processing

defiCiency in autism.
/

The pr,oblem in autism may thus be at

higher cortical levels, or,in response variables (Litrownik,

in press; Litrownik & McInnis, 1981; Litrownik; McInnis,

WetzelPritchard, & Filipelli, 1978).

Future research might attempt to replicate the present

findings usihg a fixed stimOlus duration as it Saccuzzo and

Schubert (1981), critical interstimulus intervals as in

Saccuzzo et al. (1.979), or CSDs without a constant as in

Saccuzzo et al. (in press)., Furtherstudies are also needed

for ,nonverbal and lower functioning autistic individuals.

'Ng

a
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TABLE 1

Mean Number of Correct Responses for Autistic and NorMal Subjects

Group
Forward Masking Backward Ma ing

Sim.a 75 150 25 ,\ 75 150 -- 'Ipo NO
M S.D. M S.D. M S.D. M S.D. M S.D. M S D. M S.D. M S.D.

Autistics 3.87 .927 7.87 .330 7.62 .484 4.87 1.89 7.0 1.22 7.62 .992 7.62 .992 7.62 .992

Normals 3.5 1.41 8.00 10 8.00 0 3.50 1.22 6.37 1.72 7.8 .330 7.8 .330 8.0 0

O

d

-----aS1M. g Si ltaneous control'ConditiOn.
bNM = No ma ,control cInditiOn.

/1,1
4,1/
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