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The authors examined the hypothesis that impairments in attention and verbal
intelligence are associated with seriously maladaptive social behavior in be-
havior-disordered, hospitalized adolescents. Twenty-five unmedicated inpatients
with disruptive behavior disorder diagnoses were rated during a one-month
period for frequency of severe disruptive episodes, or “critical incidents” (€l1);
these included assaults, behavior resulting in the use of restraints, etc. All sub-
jects independently received intelligence testing and continuous performance
testing (CPT). Based on Cl scores, subjects were divided into a high-CI group
(CI > 5; N = 9) and a low-CI group (Cl < 4; N = 16). On the CPT, the
high-CI group showed more impairment in perceptual sensitivity (d); this
group also had lower verbal IQ scores. (Both findings were significant at the
p < .05 level.) The latter result was largely due to differences in Comprehen-
sion subtest scores. These results support the hypothesis, and may have impli-
cations for the treatment of behavior-disordered adolescents.
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INTRODUCTION

T a_ e . B .
s i:cc;(i)llctl:r;: Zogm:;ve Impairment in the genesis of behavioral distur-
il ? adolescents has been the subject of numerous recent
tive imy airme [c Ot research has examined the association between cogni
halviorffocu;jl:]’ J“_"I’f‘"lc dchnqllle_ncy, and subscquent adult antisocialgbt;:
attention and C(;"Jn:(:[ :Lr on specific neuropsychological functions, such as
ospatial-motor i " 'ra’uon, memory, verbal and reading abilities, and visu-
1988c) integration (Lewis et al., 1989; Moffitt and Silva, 19885

or on general intelligence (Hodgins, 1992; Moffitt and Silva’ 19883),
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1}::; zz:n:);;l:j, .[I\flofflll (1990) suggests that verbal ability can protect against
= (ADthmq(l;cncy associated with attention-deficit hyperactivity dis-
e ). Others re‘gard language deficits as mediating betwe
physical abusc and aggressive behavior (Burke et al., 1989; Tarter et af’n

social behavior in behavior-di
-disordered adolescent inpati
o1 chavi atie
pects of cognition—intelligence and attention TRUSEe g
e ::t:llcllgcncc testu::g is fairly standard. Attention, however, has been
nd measured in various ways. Most commonly, sustaine:i attention

:)r; l:irs:l]:J]&::::fsc(; :l::iiﬁ]ct;z Tl:;. task involves monitoring a continuous series
\0ETS that are presented briefly, one at a t; i
;yre;itls\;?rll}; s:ol:t,tfixed llr:terstimulus interval. The subject is told tt;T:s:p\;::il
utton whenever a predesignated tar i
_ get stimulus (e.g.
glf.lr:l;ralc.gr appears n a random stimulus series. More complex(fregr;i(;lrliz
;hrouch . may require a relatively high momentary processing load
e mag e use of perceptually degraded stimuli (Nuechterlein et al. 1983)
il b}; eu:eussectl]t:engal targets (Rutschmann er al., 1977). These n';ethods:
¢d 10 demonstrate attentional deficits in a vari
: : : _ ariety of -
E;:jh%olglcal groups'—-l{lcludmg children at risk for schizophreng ?Cé’::;;::t
g rlegngn;eyer:'(lmlmg, 1985; Nuechterlein, 1983; Rutschmann et al
2 ), children exposed to hypoxic conditions perinatall;

&
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Several investigators using the CPT to study clinical populations have
described the advantages of utilizing indices derived from signal detection
theory instead of the traditional raw scores—that is, the percentage of tar-
gets correctly responded to, or hit rate, and the percentage of stimuli in-
correctly responded to, or false alarm rate (Beale er al., 1987; Nuechterlein,
1983; O’'Dougherty et al., 1984). These signal detection theory indices trans-
form the raw scores into a dimension of discrimination capacity, or per-
ceptual sensitivity (d"), and an independent dimension of response bias, or
decision criterion (B). The former index reflects the subject’s ability to dis-
tinguish signal from nonsignal (or noise) stimuli, while the latter reflects
the amount of perceptual evidence that the subject requires in order to
respond to a stimulus as a signal. Therefore, a low d’ score indicates dif-
ficulty in discriminating signal from noise stimuli, while a low B score in-
dicates an impulsive pattern of response. Since errors of omission (reflected
in a low hit rate) can result from either a low d" or a high B, and since
errors of commission (false alarms) can result from either a low d” or a
low B, the signal detection theory indices can reveal more about the un-
derlying perceptual processes by considering both types of error in evalu-
ating performance.

The hypothesis for the present study was that impulsive, socially
maladaptive behavior would be associated with deficits in information proc-
essing and in verbal (language) capacities. We sought to examine the re-
lationship between maladaptive behavior, on the one hand—and perceptual
sensitivity, decision criterion, verbal IQ, and performance 1Q, on the other.

METHOD
Subjects

Subjects were recruited from an adolescent inpatient program at the
Yale Psychiatric Institute that specialized in the care of treatment-refractory
patients. The majority of such cases were diagnosed as having disruptive
behavior disorders. At the time of the study, lengths of stay on this unit
ranged between a few months and well over a year. Early during the hos-
pitalization, patients were routinely observed for a period of at least several
weeks without psychotropic medications; laboratory assessments of atten-
tion and other information processing capacities were performed during
this medication-free period. Within the first two months, patients received
a thorough psychiatric evaluation, a diagnostic assessment, and complete
psychological testing (including either a WAIS or a WISC-R). Diagnoses
were based on DSM-III-R criteria (American Psychiatric Association,



1987), and upon team discussions involvin
: : : g at least two adv: ai
:;:ti :“:;:aagL:ll‘:z? :;t,l;‘ w;an. faculty members assigned to tl?e u‘:'lr;::.c;jnl::;rl:(i::s
s rccu"js p ica &%aff had access to all evaluation materials, as wcﬁ
wsbiey S lhcn,:::epr;u-r treatments. The diagnosis of ADHD \;as con-
et T R of a (!cvclopnlfzzltal symptom checklist for parents,
perciliin T tirllllena..lnclu'_smn criteria specified that the patient
o d? -R ldlsruplwc behavior disorder diagnosis, have
o Pt I .1?1:] 1:252011515(; have completed @ medication-free assess-
e surbjec[s o ,lhcsc cmcri; ergone psychological examination. Twenty-
The sample included 13 males and 12 f ing i
¥ , : ' emales, ranging in a
= ‘lua:‘tfl )ﬁ;icrsr.;::q SSE)]CC[S were Afr{can American, one wgs l%lalivcg;nflr:::
Chi.,l byt ."u.n_t,r were Ca_lucasum. The average number of prior psy-
Dg‘;lnlcu ultznp:f:h..c.n;ons for this sample was 1.9. Dia‘c_-,ncusticallyp 2(2r Ir::zt
Pt criteria for conduct disorder, while two iteria f
:it:;n:: (ll;f;a.ntb(‘hsorder. In addition, 17 were (*liagno:t;((zll ::1;2231;04;8':%
o dysthyns:lilcjic;trsmhad ttl:'e comorbid difagnosis of major depression; Z(i
s i (,] was bipolar. Ten subjects met criteria for at least one
se disorder. Twenty-three subjects met DSM-III-R criteria for
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Procedure

= te;hi ;.CPT procedure included both a standard and a degraded version;
prdog- 1; l\:i'o)r?{*l'gl.llcr generated, using a program developed by Nucchter:
wcn.: ey i computer was utilized. Subjects sat such that their eyes
Success.ion iy :N'thals (;lf ‘ﬁ]ﬂ screefl.hArabic numerals were presented in
: : ms, with an interstimulus interval o
f:glz(:s \;rcal']c instructed !o press a button each time a zero ::lppcart:fd1 ](:}(E::CE;'I
pe- slim(L “t 8 rthl:' S:ogl;lcd of three blocks of 160 stimuli, for a u:,-tal of
- - Of » 25% were targets. Prior to each version o
:;:It:;]::l;:‘:: :r:lr; ![;;.ven a pr:ctlce trial of 160 stimuli, so that they coulf] ttl::c:)?]i:;
e procedure. Subjects who were j
: judged to be i

3; :nco?peranvc were rescheduled for another day. %’isual acuigzz:zzP!Cd
s t[;c(rlc(;;'g:;({ t?r:or'“:l the l{e:sting, in order to ensure that no subjcclsnl::g
’ at might artificially impair performance. Th

! . The compl -
ing procedure lasted about 30 min. The indices d’ and B \.w:rc:r1 Eaféﬁl;T:ii

The psychological examination of the subjects included cither a WAIS
or WISC-R. Subtest, verbal 1Q, and performance 1Q scores werc used in
the data analysis. In addition, Witkin triad factor scores werc calculated
for cach subject (Witkin ef al., 1962/1974). Here, a Verbal-Comprehension
factor is the average of the Comprehension, Information, and Vocabulary
subtest scores; an Attention-Concentration factor is the average of the Digit
Span, Digit Symbol, and Arithmetic scores; and a Perceptual-Organization
factor is the average of the Block Design, Object Assembly, and Picture
Completion scores.

In order to quantify seriously dysfunctional social behavior in the hos-
pital, critical incidents were counted for a 30-day period immediately pre-
ceding each subject’s CPT evaluation. These behavioral events were felt to
represent dysfunctional social behavior within the hospital setting. They in-
cluded any instance in which clinical staff were called emergently o manage
an agitated patient (often referred to as a “code”), any instance in which
physical restraints were necessitated, any instance that necessitated the use
of locked seclusion, an assault of another person, an episode of sclf-injury,
significant vandalism, significant sexual acting-out, drug use, suspension
from the hospital school, and clopement from the hospital. The number
of critical incidents (CI) were tallied for each subject on a weekly basis,
using the hospital charts and the staff communication logs; consensus was
reached between two of the authors who worked on the treatment unit at
the time of the study. These incidents were all objective events and were
well documented in the hospital records. Because CI was ascertained for
the month prior to the CPT assessment, the individuals rating CI were blind

to these test results.

RESULTS

Statistical analysis revealed no significant correlation between age and
either d’ or B. Table I shows correlation coefficients for the variables of
interest. Of note, CI had a significant negative correlation with verbal 1Q—
as well as a negative correlation with d’ that approached significance (p =
.07, two tailed). There was no significant correlation between CI and either
performance 1Q or B.

A frequency plot of C/ revealed a bimodal distribution, and suggested
two groupings—a low-CI group (CI < 4; N = 16) and a high-CI group
(CI > 5;N =9). Statistical analysis revealed no significant differences be-
tween groups for demographic variables, nor for number of previous hos-
pitalizations. Similarly, there were no significant differences between groups
in the frequencies of conduct disorder, oppositional defiant disorder, or



Fable L. Correlation Cocfficients for Behavioral, Attentional and

Intellectual Variables (N = 25)
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“VIQ: verbal 1Q score; PIQ: perf
p < .05, two tailed. L
p < .01, two tailed.

any comorbid diagnosis. The
however, with the hi
Fisher’s exact test).
Table 1T compares the groups—initially
ables examined in Table I. Both ¢ and verb,
in the high-CI group. There were no signifi
pt?rformance IQ. Table II next shows the gr
triad factor scores. There was a signifi

groups di_d vary in the diagnosis of ADHD
gh-CI group having more such patients (p = .02’

with regard to the same vari-
al 1Q were significantly lower
cant group differences for B or
oup means of the three Witkin
cant difference between groups with

Table 1I. Comparisons of High : iti i
] gh and Low-Critical Incident Gro i
Respect to Behavioral, Attentional, and Intellectual Varialrlpe:‘w“h

High-CI Group Low-CI Group
(N =9) (N = 16)

Mean SD Mean SD p Valuc?
‘(i"f 13.6 10.2 0.6 0.9 <.005
5 1.61 0.78 2.51 1.08 <.05
b 213 1.12 2.60 2.15 ns
"o 87.7 14.0 102.1 134 <.05

101.1 17.0 107.5 159 ns
Ver-Comp. 7.1 21

f 4 10.3
Att-Conc. 9.0 L3 9.7 §2 o
Perc-Org. 10.3 2.9 10.7 2.4 ::
Ll;)tgm. 7.2 23 9.8 24 <.05
Yo, 73 32 97 28 ns
omp. 6.9 » 11.4 26 <.001

“VIQ: verbal 1Q score: PIQ:

: . . : performance 1Q score; Ver-Comp: Verbal-
C.unq.;lr[:’:chcnsmn lactor score; Att-Conc: Altcmion-Concenlral!::m f;c:)l::r
::‘I;iz;: s;c;Org;,:cr;cpsml-Organization factor score; Inform: Information

Ic, an: .
bsublcsl b cal ocabulary subtest score; Comp: Comprehension
Results of two-tailed r-tests. (Pooled vari i
i 3 lance estimates for all i
except Cl, for which separate variance estimate is used [df = S.O;T)Iables

regard to the Verbal-Comprehension factor—but no significant difference
with regard to the Attention-Concentration or Perceptual-Organization fac-
tors. Table II finally compares the group means of the three subtest scores
that comprise the Verbal-Comprehension factor. While groups did not dif-
fer on the Vocabulary subtest, significant differences between groups were
observed on the Information and Comprehension subtests.

Finally, the effect of the higher frequency of ADHD in the high-Cl
group was examined by using a correlational approach and scores from the
parent checklist of ADHD symptoms. The point-biserial corrclation be-
tween this score and the diagnosis of ADHD was significant (rp, = .443,
p = .01, one tailed). However, there was no significant correlation between
the ADHD symptom checklist score and the cognitive variables of interest
(", B, verbal IQ, or performance 1Q).

DISCUSSION

These results are consistent with the hypothesis that impulsive, so-
cially maladaptive behaviors are associated with attentional and verbal defi-
cits in unmedicated, adolescent inpatients with disruptive behavior
disorders. Specifically, deficits were found in the perceptual sensitivity as-
pect of vigilance and in the comprehension aspects of verbal intelligence.
These deficits appear not to be explained by the diagnosis of ADHD.

The results may reflect a greater degree of test uncooperativeness in
subjects who were more behaviorally impaired. As no measure of coopera-
tiveness was obtained, this possibility cannot be refuted. However, the lack
of significant group differences with regard to B and performance 1Q suggests
that cooperativeness with the testing procedure was not of primary impor-
tance in these results. Additional limitations of this study are that the sample
size is small, and that the sample is heterogeneous for comorbid diagnoses.
With respect to the latter, however, it is important to note that this hetero-
geneity reflects the clinical heterogeneity of the seriously impaired, behavior
disordered adolescents who are admitted to inpatient settings.

The findings are of interest in two ways. First, the inverse relationship
between d’ and CI confirms previous observations that inattention is asso-
ciated with behavioral dyscontrol (Moffitt and Silva, 1988c; Shapiro and
Garfinkel, 1986). The specific finding that perceptual sensitivity, rather than
decision criterion, is associated with disordered behavior is of particular
interest. Previous studies have noted abnormally low d’ values in children
at risk for schizophrenia (Nuechterlein, 1983; Rutschmann et al., 1977,
1986); children with behavior disorders—and ADHD in particular—have
been found by some to have low d’ values (O’Dougherty et al., 1984), and



by others to have low B values (Nucchterlein, 1983). The present finding
that bc‘havioral dyscontrol is associated with poor perceptual sensitivit iﬁ
UIImL‘:dICEIll:d behavior-disordered patients raises the question of the cf[f:cts
of stimulant medication on d’. It has, for instance, been suggested thu.l
catecholamines may improve signal detection performance in neural net-
works (Sf:rvan-Schrcibcr et al., 1990). The effects of medication on behavior
and on signal dglcclion in this sample will be the topic of a separatc report
Of f:qual interest is the negative association between CI and vcrhai
1Q—particularly the Verbal-Comprehension factor and Comprehension sub-
test scores. The relationship between verbal intelligence deficit and sociall
n?nladnplivc behavior can be understood in at least two different ways Onz
view is that the verbal deficit results in poor internal language mcdimi.on of
impulse and affect—hence, resulting in impaired self-regulation of behavior
(Bt.l.rl'(c et al., 1989; Tarter et al., 1984). An alternative view is that verbal
deficits result in the misperception or misinterpretation of socially relevant
cucs—and that these processing difficultics, in turn, result in sociall
maladaptive behavior (Dodge et al., 1990; Milich and Dodge, 1984i .
lna‘smuch as multiple psychosocial factors contribute to verbal }mpair-
ment, this type of deficit needs to be remedied at multiple levels. Nonethe-
lcsst, the association between such impairment and severely maladaptive
socnfl behavior suggests the potential utility of cognitive-behavioral inter-
ventions that seek to remediate those aspects of social functioning most af-
fected by verbal comprehension deficits—such as the internal mediation of
affect by language, and social problem solving. At the least, clinicians who
work with behavior-disordered adolescents may want to consider verbal com-
prehension deficits as possible mediators of maladaptive social behavior.
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