British Journal of Psychiatry (1989), 155 (suppl. 5), 63-68

Distractibility in Schizophrenia: State and Trait Aspects

BONNIE SPRING, MARTIN LEMON, LISA WEINSTEIN and ALISON HASKELL

Cognitive deficits in schizophrenia can be
differentiated into state-linked accompaniments of
psychotic episodes and trait-linked signs of a more
enduring vulnerability to schizophrenia (Zubin &
Spring, 1977; Cromwell & Spaulding, 1978).
Elsewhere (Spring & Zubin, 1978) we suggested that
a marker of psychotic episodes is one that deviates
in highly symptomatic schizophrenic patients and
normalises as their florid psychotic symptoms remit.
A stable vulnerability marker, in contrast, continues
to deviate in remitted patients, their biological
relatives, and others who are vulnerable to schizo-
phrenia but not floridly psychotic. In addition,
Nuechterlein & Dawson (1984) proposed a mediating
vulnerability marker which demonstrates charac-
teristics of both vulnerability and episode markers.
On such a marker, asymptomatic vulnerable
individuals differ from normal; the advent of
psychosis magnifies the deviation.

In the present study, we tentatively examined
whether distractibility is a stable vulnerability marker,
a mediating vulnerability marker, or an episode
marker, Prior findings about the stability of selective
attention impairment in schizophrenia have not been
entirely consistent. Among schizophrenic in-patients,
most (Payne et al, 1970; Wishner & Wahl, 1974;
Schneider, 1976; Dykes & McGhie, 1976; Wahl,
1976), but not all (Straube & Germer, 1979; Pogue-
Geile & Oltmanns, 1980) results indicate dispropor-
tionate impairment at making immediate responses in
the presence of distraction. A limitation of all these
studies, however, is that distractor and non-distractor
tasks were not equated for discriminating power
(Chapman & Chapman, 1978). It remains possible,
therefore, that distractor tasks have elicited greater
deficits because of their greater psychometric ability
to reveal generalised deficits. A meta-analysis of
results for dichotic shadowing (Spring et a/, in press)
indicates that generalised deficits are substantial,
leading the average schizophrenic to shadow less
accurately than 89% of normal subjects even without
distraction. Hence, it remains to be determined
whether floridly psychotic schizophrenics manifest
differential selective attention deficits on shadowing
tasks for which non-distractor and distractor tasks
have comparable psychometric power.

Still less clear is whether selective attention
impairment characterises remitted schizophrenics
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and other vulnerable but non-psychotic groups.
Early results indicated that distractibility diminished
in parallel with clinical improvement (Blum et al,
1969; Pigache & Norris, 1973). Evidence that some
degree of selective attention dysfunction might
endure past the psychotic episode came from
Wohlberg & Kornetsky’s (1973) finding that only
in the presence of distraction did remitted schizo-
phrenics show deficits in signal detection. Similarly,
both Asarnow & MacCrimmon (1978) and Frame &
Oltmanns (1982) found some evidence of differential
distractibility deficits in clinically improved
schizophrenics, but their findings did not reach
statistical significance. Results for children of
schizophrenics, a potentially vulnerable population,
have also been mixed. Both positive (Cornblatt &
Erlenmeyer-Kimling, 1984; Erlenmeyer-Kimling &
Cornblatt, 1978; Rutschmann et a/, 1977; Harvey
et al, 1981; Winters et al, 1981) and negative
(Asarnow et al, 1978; Orvaschel et al, 1979;
Cornblatt & Erlenmeyer-Kimling, 1984, 1985) results
have been reported. The aims of this research were:
(1) to develop non-distractor and distractor dichotic
shadowing tasks matched on discriminating power,
and (2) to assess the status of distractibility as a
vulnerability or episode marker by evaluating the
selective attention of five samples hypothetically
vulnerable to schizophrenia but varying in clinical
state.

Test construction and psychometrics

The item pool was 15 word strings accompanied by
no distraction (NoD), 15 by unassociated distraction
(D1), and 15 by associated (mostly synonym)
distraction (D2). Strings presented without distraction
were of lower contextual constraint (Miller &
Selfridge, 1950) and therefore less predictable than
those with distraction. Thus, the procedure tested
whether distraction or stimulus unpredictability
elicited the greater cognitive deficit.

All items were administered to a sample of 142
normal adults of broadly varying abilities. Data were
used to select 10 items from each condition that
yielded tests matched on mean item difficulty, item
scale correlation, and distribution of item difficulty.
Matching, cross-validated for an additional sample
of 72 adults, resulted in reliable (o=0.90-0.94)
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non-distraction and distraction rests of equivalent
difficulty for normal subjects {mean shadowing
accuracy = &5, 7-87.0%).

Subjects

Table T gives demographic data for the six groups
of subjects. Mineteen schizophrenic in-patients (ten
paranoid, nine uwndifferentiated) from a private
psychiacric hospital were siill in a psychotic ¢pisode.
Twenty normal contrals, lacking a family history of
psychiatric hospitalisation, were matched to the in-
patient schizophrenic sample, Just emerging from an
episode were tem schizophrenic out-patients (six
paranoid, four otherd tested 1 month after discharge

TasLE |
Sample characteriseics

Education  MNiress duravion
(years)

Sufrjecis Age

{ypears)

Tn-patient
Schizophrenics
(=19
Mean 45 126 50

haspitalisations

[s.d.) (3.5}

Recently
discharged
schizephrenic
Qul-patisnts
{n=10}
Mean

(0 (18

KX 9.7 moaths in
hospital
(s.d.) {5.0)
Clinically stable
schizophrenic
out-patients
{n=21)
Mzan

(&Ey (2.3

3l 124 7.0 years in
haospital
{s.d.) {5.5)
Relatives of
schizaphrenics
[n=33 from
15 families)
blean
(5.d.}
Sehizophoenic-
like students
{1 =25)
Mean
(5.d.)
Mormal controls
{n=20)
. Mlean
{5.41.)

6.9 (2.5)

4.7
{14.3)

14.7
(2.8)

210 123
(2.5 (1

o

25.2
7.0)

149
{1.8)

from a state psychiateie hospital. An additions] 21
schizophrenics in oul-patient treatment at a starz
Facility were judged to be in stable clinical remission,
These patients lacked clinically significant psychotic
symploms as evidence by Brief Psychiatric Raring
Scale (Overall & Gorham, 1962} concepinal disor-
ganisation faclor scores of 0or 1. All patients were
diagnosed on the basis of a semi-structured interview
and DEM-II1 criteria.

Adult first degree relatives of the schizophrenic
in-patients constituted & sample never hospitalised
for psychiatric disorder but ¢onsidered to be
potentially vulnerable. Scores from 33 first-degree
relatives of 15 in-patients were averaged to yield a
single score for the non-patient members of each
family. This prevented a confounding influence of
family size on the data for relatives.

A sample of 25 college students was considered
hypothetically vulnerable 19 psychosis. These
subjects soored at least 1.9 standard deviations above
the mean for introductory peychology students on
a composite guestionnaire measure of magical
ideation, perceptual aberrations and physical
anhedonia {Chapman ef af, 1980). The proup also
manifested clinically significant psychopathology on
the MMPI Schizophrenia Scale.

To summarize, one group {in-patients) was in a
psychotic ¢pisode; one group (recently discharged
out-patients) was just emerging from a psychotic
episode; three prowps (clinically stable out-patients,
relatives, and college students) were vulnerable but
non-psychotic; a last group {controls) was normal.

Procedura

Main channel and disiractor stimoli were delivered via sleren
carphones (o opposite ears at the rate of &1-75 syllables
per minuie, Ear of presentaion was reversed midway
throwgh the est. Items from the theee conditions (Mold,
D1, D3) were tandomised bul presented in (he same
sequence for all subjects. Shadowing responses were tape-
recprded, rranseribed and scored for accuracy (percentage
of main channe] syltables repeated correctly) and intrusion
errors. Ooe intrusion error was seored for each complete
syllahle interjected from the distsactor channel; 0.5 errar
was scored for pant of a distracter syllable §i.¢. a phoneme).
Inter-rater reliabilities for accuracy and intrusions were
r=0.80=0.90,

Distractibility was quantified in two ways, The degree
of performance deficit induced by distraction wes measured
by the percentage decling in shadowing accuracy when the
subject shadowed with distraction as compared to wilhout
distraction. The percentage differential deficits nduced by
ungssociated and associated distractor words were
computed separaiely. The summed number of intrusions
of disttaciors indexed the likelihood that the distracting
message was being processed,
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Rasults

Figure | gives the average pereentage decline in shadowing
accurey induced incach geoup by unassociated disiractars,
Figure 2 gives the compargble information Tor associined
distracions,

Two analyses of variance (ANOYA)Y were performed (o
compare the groups on the degres of differential defizic
Iziggered by hoth kinds of distraciors, The subject groups
difTerad sipnitficantly en the defizie induced by unzssccinted
distractor words [F3,104)=443, P<0.01]. A sup-
plementary comparison using the Stedenl-Mewman-Keuls
sl indlicated that unassociated distractor words triggered
a greater deterloracion in the shadowing acouraey of in-
patien! seheophrenics than in any other group. Planned
comparisons were underiaken to see whether the eulneralle
gronps differed from normal when the variaece doe
o paychosis wis removed, Mome of the sulnerable Tl
nen-peychelic proups dilffered from pormal controls,
Seither the ANOYA nor the planned comparisons
detecied significant differences among the groups in
the differentinl deficil induced by associated distractor
wards,

The groups did differ significontly on the amoust
ol material from the distracting message thal they jnlec-
jected dmto eir shadowing vesponses [F(5,104) = 504,
P08 ], In-patients 2nd recemly discharged schizophreniss
both prade signiticant Iy mere indewsion errers than normal
controls, but Tailed 1o exceed the valnerable non-psyehonic
groups o the number of ingresion ecrors (Steden-PMewsan-
Keuls test). Planned comparisons Indicated thar all of the
villnerable but non-pavchariz groups made more intrusion
errors than normal conrels |elinjeally stable schizophyenic

Average mumnber ol preoseipvolving inteusions of didrciors iy the shadowing responses al su3ject groups warvng n

our-paients: oM = 313 <0001 relatives ol swhizephrenics:
A33 =402, P and schizophrenic-like callege
stucens (d3p=2.03, A<0.05].

Discussion

A important Bmitation of this research is that the
design was eross-sectional rather than longisudinal,
Mo assessments were made across changing clinical
states in the same individuals, Also, iU was nol
leasible to attain all samples from the same clinical
setting. Consequently, any potential influences of tes
site are confounded with those of clinical state in
these results. Maneiheless, the consistency of the
findings encourapes us to of fer lentalive conclusions
in the hope that these will encourage efforts ag
longitudinal replication.

The results of this study suggest that, cven when
non-distraction and distraction tasks are matched an
dizcrimipating power, schizophrenics in an episods
ol psvchosis exhibit differential performance deficils
e to discractibility. Distractors were less likely 10
trigeer additional impairment in the performance of
a main task, bevond that due 1o generalised deficits,
in subjects nearing the end of a psychotic epsode.
For those in this study who were valnerable to
schizophrenia but now-psychotie, distraction failed
o additionally impede perfarmance on a primary
task. The propensity for distractors oo disrupt
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performance, then, seems o be a macker of episodes
of schizophrenia,

It 5 unclear why in-patient schizophrenics
exhibited differential deficits in selective atrention
1o unassociated but not associated distractor words.
Oine possible explanation is that, because distracting
associates were mostly synonyms of simultaneous
main channel words, they primed the correct
meaning of the main channel target word and
facilitated its recognition, rather than impeding it by
activating competing associates, A second possible
explanation is that because synonym distractors
reiterated eertain phonetic features of main channel
words {e.g. suffixes such as ed, es), they increased
the probability that subjects would say these
phonemes and receive partial credit for an accurate
response,

Mot only schizophrenic in-patients, but also out-
patients just emerging from 2 psychotic episode,
exceeded normal subjects in their tendency to
interject phonemes from the distracting message,
Although they made somewhat (non-significantly)
fewer intrusion errors than patients in a schizo-
phrenic episode, wvulnerable but non-psychotic
subjects made more intrusion errors than normals,
The tendency to interject distractors, therefore,
seemed 1o be a mediating vulnerability marker; the
deviation remained evident in vulnerable groups but
was somewhar more marked during a schizophrenic
episode.

The mechanism underlying intrusion errors
remains unclear, That vulnerable subjects repeated
a message nearly as well with distraction as without
bt nonetheless made intrusions argues against a
substrate in the gross breakdown of a perceprual
filtering mechanism.* It may be that intrusions
reflect disorganised response selection produced by
the arcusal generated in ignoring distractors. Alter-
natively the apparent refative stability of intrusions,
given the apparent transience of distractibility
deficits, may mean that a propensity to divide the
allocation of attention is an aspect of an enduring
vulnerability to schizophrenia, What may vary
episodically is the availability of sufficient functional
information processing capacity to suceessfully
process more than one channel simultaneously, If
50+, then this would constitute evidence for Bleuler's
{1911/1950) supgestion that individuals affected by

*An illusivotion moy ciacfy how subjects could repear words nearly
as accurately with distroclion as without, while stil making
intrusion errors. Lising our acaring syacerm, it is thearetically possible
lor @ subject 1o repent all syllabbes of the maln message correcly,
and thuy achieve 1% aeurncy, while iosarting additional sounds
from the distracior chanpel and thes makiog [ntruston ercors.

schizophrenia are unusually adrait at “splitting” their
allocation of attention,

Summary

This report compared the selective attention of 1%
schizophrenic in-patients, 10 recemtly discharged
schizophrenic out-patients, 21 schizophrenic out-
patients in stable clinical remission, 33 frst-degres
relatives of schizophrenics from 15 families, 25
students who scored deviantly on gquestionnaire
measures of magical ideation, perceptual aberrations,
and physical anhedonia, and 20 normal controls.
Resulrs indicated that distractors only disrupted the
performance of schizophrenic in-patients, suggesting
that differential deficits in selective attention are a
marker of episodes of schizophrenia. A propensity
to interjoct phonemes from the distracting megsage
was found not only in patients in or just emerging
fram a psychotic episade, but alse in the remaining
vulnerable but non-psychotic groups, suggesting that
intrusion errors might be a mediating volnerability
marker. The findings suggest both state and possitly
trait aspects to distractibility in schizophrenia,
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