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Background There is growing recognition that violence and other forms of conduct
problems increase diiring adolescence. The exact relationship between biological, psychological. and social variables has not been defined yet.
Objectives To analyze whether Intelligence Quotients (IQS), neurological history,
child behavioral problems, executive functions, and soft neurological signs (SNS) can
differentiate between undisciplined and unreliable adolescents (Behavioral Dysregulation
Disorder subjects, BDD) and normal controls.
Method Twenty-five 13 to 16-year-olds, adolescents with BDD and 25 matched
controls were used in this study. WISC-R, executive function assessment, neurological
history, child behavioral problems, and SNS scores were analyzed using a Multivariate
Analysis of Variant': (MANOVA). A Multiple Regression Stepwise with Criteria Probability of F Ana1ysi.j was used for predicting criteria variable variance.
Results WISC-R. Verbal 1Q (VIQ), Information, Similarities, and Vocabulary subtests
presented statistically significant differences between BDD and controls ( p < ,001). No
Performance I Q (PI@ variables established significant differences between both groups.
Executive function scores did not detect significant differences between groups either.
Prenatal. neonatal, and neurological history scores were similar between both groups. Two
child behavioral problem variables were significantly different, with higher scores in BDD
group: use of weapons and drug-use ( p < .05). A Multiple Regression Stepwise (Criteria
Probability of F < .05) model, entering the predictive variables in each domain
*Our most sincere gratitude to Dr. Gerard0 Rodriguez, for his most valuable
suggestions and editorial support when preparing this paper.
+Corresponding author. 12230 NW 8 Street, Miami, Florida 33182, Tel. and Fax:
(305) 55 1-7975. e-mail: aardila@compuserve.com
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(intelligence, executive function. neurological antecedents, child behavioral problems.
and SNS). and using the score on the criteria variable as dependent variable. found trio
predictive models: ( I ) WISC-R Information (Ad-R-SQ = 0. I72 F-Ch. = 1 1.17h.p .01 1:
and (2) WISC-R Information and drug-use (R-SQ: 0.26: F-Ch = 9 . 6 0 5 ~< ,001).
Conclusions A verbal factor and drug-use predicted fairly 30% of the variance of thc
criteria variable used for classifying adolescents with BDD. These results would mean that
ii language underlying factor and an environmental drug-use factor would be related to
the RDD in adolescents.
K ~ ~ v i i ~ o r Behavioral
tlr
Dysregulation Disorder: conduct problems; soft neurologic:il
signs: executive function

I t has been observed that adolescents with aggression and other
externalizing conduct disorders may present with some cognitive
deficits similar to that found in adult executive dysfunction caused
by frontal lobe brain lesions. Examples of such deficits include
perseverative behavior, failure to use verbal feedback for correcting
responses, and difficulties in sequential memory capability (Blake.
Pincus and Buckner. 1995; Elliot, 1992: Giancola and Zeichner. 1994:
Lapierre, Braun and Hodgins, 1995). These findings support the neurobehavioral theories that relate criminal behaviors with significant
disturbances in inhibiting impulsive responses, presumably associated with frontal dysfunction (Lueger and Gill, 1990). Several studies
have found a significant correlation between frontal lobe dysfunction and antisocial behavior in adolescents (Lueger and Gill. 1990:
Malloy, Bihrle, Duffy and Cimino, 1992). The above findings support the assumption that conduct disorders may be related to cognitive dysfunctions in the representational systems controlling emotion.
self-evaluation, self-control, and self-knowledge (Lewis, 1995).
Cognitive prefrontal dysfunction in adolescents with conduci
disorders would suggest that the pattern of impulsive and uncontrolled
responses may evolve into an antisocial behavioral pattern in adulthood. There is evidence of a close relationship between adolescence
and the beginning of conduct problems either at home or in the
street. At this age the highest prevalence of violent behaviors and
other conduct problems Frequently occur (Albert, Walsh, and Jonik.
1991: Blake et NI.. 1995).
Some classic studies (e.g., Becker, Isaac and Hynd, 1987; Golden.
1981: Luria, 1966; Passler, Isaac and Hynd, 1985; Yakovlev and
Lecours, 1967) have presented developmental information about the
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different steps in the acquisition of social skill processes controlled by
the frontal lobes. This maturation process involves not just as a
passive acceptance of social rules without any kind of conflicts, but
rather as an adequate development of self-assessment and self-conscious emotional management. The complex of mature social skills
could be referred to as “Emotional Intelligence” (Lewis, 1995).
A number o’f risk factors for antisocial behavior have been
established. Disruptive hyperactivity, oppositional defiant disorder,
and childhood conduct problems have been strongly related to
antisocial behavioral during adolescence (Biederman et al., 1995;
Satterfield, Swanson, Schell and Lee, 1994). Several studies have
reported that approximately 30% of the subjects who are diagnosed
as presenting with Attention Deficit and Hyperactivity Disorder
(ADHD) during childhood develop conduct disorders during adolescence (Gittelman, Mannuzza, Ronald and Bonagura, 1985; Mannuzza,
Gittelman, Bonagura, Horowitz and Shenker, 1988; Mannuzza,
Gittelman, Bonagura, Horowitz and Giampino, 1989). Hence, ADHD
in childhood must be considered as an important risk factor for
developing conduct disorder during adolescence. The research,
however, usually does not specify ADHD type. Other authors have
found that adolescent conduct disorders can have associated soft
neurological signs (SNS) (Loney et al., 1980; Schonfeld, Shaffer
and Barmack, 1989; Shaffer et al., 1985; Spreen, 1981). However, this
evidence relating SNS with conduct disorder has been challenged
(Lopera, 1997).
Some studies have suggested, that prenatal and neonatal problems
could be considered as an additional risk factor for developing
adolescent conduct disorders (Harris, 1995; Nichols and Tu-ChuanChen, 1981). Prenatal and neonatal problems may result in nonspecific brain function impairments, associated with some cognitive
and behavioral symptoms. Nonetheless, as in any type of behavior,
many different factors may be simultaneously acting in cases of
conduct problems. Epilepsy represents another risk factor, which has
been considered in several researches related to aggressive behavior
(Ardila, 1988; Pincus, 1980; Pincus and Levis, 1991; Pined and Puerta,
1997). Socioeconomic status, domestic violence, stressful family and
social events, and individual beliefs are also related to the occurrence
of conduct disorders in adolescents. Early aggressive behavior
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increases the risk for developing a wide variety of behavior problems
in early adulthood, including drug-abuse.
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METHOD
Participants

Twenty-five misbehaved male adolescent students and 25 normal
male controls participated in this study. The two samples were matched by age (13 to 17-year-olds), and socioeconomic status (SES). All
the participants were selected from the same school in Medellin
(Colombia). This school is a private institution which receives 2 to 3
SES children (middle low SES). Six different SES are recognized
in Medellin. SES 4 represents the widest middle class, and SES 1
represents the poorest population; SES 5 and 6 are formed by highest
socioeconomic level individuals. SES 2 and 3 are represented by
families with a monthly income equivalent to about 3 to 4 minimal
legal wages (i.e., they have a month income equivalent to about 500 to
1,200 American dollars). Usually, families living in SES areas 2 and 3
have a high school level of education, and frequently some additional
technical or clerk training. They work as qualified workers, clerk
employees, salespersons, cabdrivers, etc., SES is determined in each
city area according to the price of the houses, and the monthly income
of the population in that particular area. As in most countries, gangs
are more frequent in low SES city areas. Because in Colombia only
primary education represents a state obligation, the secondary (high
school) education is mainly private. Children attending to specific
school most often belong to the same SES. All the children were
monolingual native Spanish speakers. Testing was performed In
Spanish.
School teachers were instructed, blind to the research objectives.
to administer a behavioral questionnaire to the three best, most
disciplined. and reliable students; and to the three worst, undisciplined, and unreliable students from each grade (7th, 8th, 9th, 10th
and 1 1 th). Teachers used their own direct knowledge and professional
criteria in selecting these children. The latter group was referred t o
as “Behavioral Dysregulation Disorder” (BDD) or “misbehaved
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children” (experimental group). An abbreviated Spanish version of
the Conners Teacher Rating Scale (Conners, 1979) was constructed
(see Appendix A). The eight questions comprising the Behavioral
Disorder factor and four questions of the Hyperactivity Index of
the Conners Teacher Rating Scale (short version) were selected. A
scale ranging from zero to three, was used for each question (Goyette,
Conners and Ulrich, 1978). The maximum score possible was 36. A
cut-off point wa:i established: under 50% of the maximum score (i.e.,
below 18 points) for the control subjects; and over 30 points (k.,
80% of the maximum score) for the BDD cases. These cut-off scores
were based on a randomized database of 540-subject standardization
of the Conners Teachers Rating Scale in Colombia (Pined et al.,
unpublished). The Alpha reliability coefficient for the full scale was
0.91 in male adolescents (12 to 17-year-old), for the conduct problem
subscale it was 0.82, and for mixed conduct problems plus hyperactivity and academic problems subscale (used in this study) was 0.85.
Five control subjects with scores between 19 to 22, and five cases with
scores between 26 and 30 were removed. As a result, 25 subjects were
in each group. None of the participants had a previous diagnosis of
ADHD.
Case Criteria

1. Male, 13 to 16 year-old students with WISC-R (Wechsler, 1993)
Full Scale IQ (FSIQ) over 70.
2. A score of over 30 points in the selection questionnaire.
3. Consistent school attendance.
4. Voluntarily participation, as evidenced by documentation of
informed consent. Permission was obtained from the parents and
school.
Control Criteria

1. Male, 13 to 113year old students with WISC-R Full Scale IQ (FSIQ)
over 70.
2. Score under I18 in the selection questionnaire.
3. Consistent school attendance.
4. Voluntarily participation, as evidenced by documentation of informed consent. Permission was obtained from the parents and school.
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The following instruments were administered to all the subjects in
both groups:

1. Wechsler Intelligence scales for children (WISC-R). The WISC-K
Spanish version (Wechsler, 1993) was administered to the subjects.
Verbal IQ (VIQ), Performance IQ (PIQ), and FSIQ were calculated
using a prorated score, with four verbal subtests (Information.
Similarities, Vocabulary, and Arithmetic) and four performance
subtests (Picture Completion, Block Design, Digit-Symbol. and
Picture Arrangement) (Spreen and Strauss, 199 1).
2. Wisconsin Card Sorting Test (WSCT). Standard procedures
(Heaton, 1981) were used. The following scores were considered:
Correct responses, Total errors, Categories, Perseverative responses, Perseverative errors, and Failure to maintain set. This
test has normative scores obtained in Colombia (Rosselli and
Ardila, 1993).
3 . Verbal Fluency. Two conditions were used:

3.1. Phonological verbal fluency: verbal production of words i n
one minute, beginning with the Spanish sounds i f , . /a/ and .'s .
3.2. Semantic verbal fluency: animal and fruits produced in one
minute. For the analyses, number of correct words in the
phonological, and semantic conditions were used (Ardila.
Rosselli and Puente, 1994).
4. Trail Making Test (TMT). This is a visuomotor speed test. I t is also
considered to assess sustained and divided attention, and, o r
executive functioning ( Z . P . , ability to make mental shifts). This test
is included in the Reitan Neuropsychological Battery (Reitan and
Wolfson. 1985). and has versions for adults and children (Spreen
and Strauss, 1991). For this study the children's version of the tcst
wits used. Number of errors and times for Part A and Part B were
scored.
5. Soft neurological signs (SNS) exam. This measure was composed
of 15 items designed to assess the presence of mild difficulties.
attributable to developmental anomalies of the central nervous
system (CNS). These difficulties were grouped as: perseverations
(abnormal serial and alternate geometric figure drawings).
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constructional dyspraxia (disturbances in the reproduction of
five Bender figures), hypotonia (incapacity for sustaining a standing posture with the arms and the hands well extended forward
during 30 seconds), ideational dyspraxia (difficulties to imitate ten
sequential tocd use gestures), ideomotor dyspraxia (difficulties in
performing ten symbolic gestures), synkinesia (movements in the
contralateral hand when the subject performs oppositional thumb/
finger movements with one hand), finger to nose dysmetria, left/
right orientat ion problems, dysdiadochokinesia (torpid alternate
hand movements), tactile recognition difficulties, visual recognition
disorders, and. abnormal static posture (incapability to sustain the
posture in ont: leg with the heel of the contralateral foot in tandem
during 30 second). A zero to three scale was used. A higher score
means a greater number of SNS.
6. Child Behavioral Disorders questionnaires. Four different questionnaires were developed. Three questionnaires were constructed
using the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) (American Psychiatric Association,
1994) criteria for:
6.1, Attention Deficit/Hyperactivity Disorder (ADHD)
6.2. Oppositional Defiant Disorder (ODD), and
6.3. Child Conduct Disorder (CCD).
These questionnaires were answered either by the participants’
mothers. or by the maternal grandmothers when the mother
was absent for any reason. Quantitative scores were obtained
using a zero-to-three scale for each question. The higher the
score, the greater number of symptoms in the participant
(Appendix B).
6.4. Use of weapons and drug-use. The mother and children were
independently asked to answer some questions about the
use of aeapons and drugs (alcohol, cocaine, “bazuco” -base
cocaine paste, inhalants, marijuana, heroine, and benzodiacepines). A quantitative score was obtained using a zero-tothree scale for each question. Similarly, a higher score indicates more frequent weapon contact or drug use.
7. A prenatal, neonatal and neurological history questionnaire was
answered by the subjects’ mothers (Appendix C). The following
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questions were included: vaginal bleeding during pregnanc! .
abdominal pain and contractions. infections, use of drugs and
medications, maternal alcoholism or smoking, eclampsia. and
seizures during pregnancy. Some questions about the children’s
early development were also included: seizures, developmental milestones, cerebral palsy, language and motor retardation, meningitis.
and encephalitis before the age of six. Quantitative scores were
obtained using a zero (never) to three (almost always; very frequent) scale.
Testing was performed by specially trained graduate neuropsychology students under the supervision of a professor. Examiners were
blind to the purpose of the research.
Statistical Analysis
A database for the statistical software SGPLUS (Statgraphic) 7.0
and the SPSS 8.0 were used. Descriptive procedures were developed.
Multivariate analyses of variance (MANOVA) were performed in
order to analyze differences between age, school achievement. and
groups (cases and controls). Age and school achievement were correlated with scores in the different tests and questionnaires. Several
Multiple Regression Stepwise (Criteria Probability of F < .05) analyses were carried out in order to identify variables which were able
to predict the variance on the criteria variable.

RESULTS
Table I presents the characteristics of the two samples. No statisticallq
significant age differences were observed between both experimental
and group. A statistically significant difference on the Comers
Teacher Rating Scale questionnaire used as the selection criterion, was found. The Full Scale IQ (FSIQ) and Verbal IQ (VIQ) were
significantly lower in the experimental group, as compared to controls. Performance IQ (PIQ), however, was similar in both groups. The
experimental group also had a statistically significant lower school
achievement; almost one school grade differentiated both groups.
~
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TABLE I

General characteristics of the sample. MANOVA with age variable

Variable3

Controls
( n = 25)

Cases
( n = 25)

Age

14.40
( 1.1 1)
15.40
(2.41)
9.12
(1.16)
I 1 1.60
(13.73)
94.20
(12.44)

14.36
(0.95)
35.76
(5.10)
8.20
(1.11)
94.03
(13.5)
91.50
(8.91)

103.94
(14.85)

91.5
(9.93)

Conners Teacher
Rating Scale
School achievement
Verbal IQ
Performance IQ

Full Scale iQ
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Groups
F-Ratio
p

0.019

Age
F-Ratio

p

0.893

-

274.49

0.001

1.10

0.357

8.89

0.005

4.59

0.007

18.03

0.001

0.25

0.862

0.56

0.464

0.28

0.835

10.93

0.001

0.23

0.703

Note. Means, standard deviations (in parentheses), F-values, and level of significance are presented.

When VIQ and FIQ subtests were analyzed, it was observed that the
Information, Similarities and Vocabulary subtests presented statistically significant differences between both groups, with lower scores in
the BDD group. Hence, lower verbal skills in the experimental group
were evident (Tab. 11). In the Performance subtests, statistically significant differences were observed only on the Digit-Symbol subtest.
None of the tests used to assess executive functioning showed
statistically significant differences between both groups (Tab. 111).
Scores were rather similar. A significant higher score in the weapons
use and drugs-use measure was observed in the case group. The questions about use of weapons and drugs were the only two behavioral variables that significantly differentiated both groups (Tab. IV).
No significant differences were observed in the other questionnaire
scores.
No significant between group differences in the prenatal, neonatal
and neurological history variables were found (Tab. V). Ideomotor
dyspraxia, and leftiright orientation difficulties were the only two
SNS that presented a tendency to differentiate between groups, with
a poorer performance in the experimental group (Tab. VI).
Table VII presents the Pearson correlation analysis with the
variables that showed statistically significant correlations with the
Conners Teacher Rating Scale questionnaire, used as the criterion
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TABLL I1 Scdled scores in the WISC-R or WAIS subte\t\ MANOVA u i t l i age
variable
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I bi icrhkes

Cont ~ o l s
(ti = 25)

Ccrsas
(PI

25)

G'I.0up.s

ARC

F-Kntio

p

F-kitio

11

Information

12.48
(2.90)

9.16
(3.57)

10.98

0.001

0.66

0.577

Similarities

12.48
(3.05)

8.40
(3.68)

19.64

0.001

2.50

0072

Arithmctic

10.48
(2.041

0.77

107

0.305

0.66

0580

(2.1 1 )
13.70

0.001

0.X5

0.372

lJ.29

0.597

0. I7

0.012

11.73

9.04

(2.77)

(2.63)

9.48
(2.74)

(2.21)

10.24
(3.07)

1 l..36
(2.95)

-3.46

0.069

0.50

0.683

Block Design

9.13

8 56
(2.10)

n.46

0.506

0 76

O.~IQ

Digit-cq mhoi

(2.36)
8.12

0.48

516

0.028

1.91

0.

Vocabulary

Picture Completion
Picturc Arrangement

9.16

(3.08)

(3.17)
Noir Means. standard deviations

(in

parentheses). F-\ duey. and level of significance are prewntrd

variable for group selection. All correlations were in the moderate
range. VIQ, Information, and Similarities were the variables with
higher correlation coefficients. It was observed that several WISC-R
variables, including the compound scores named V I Q and FSIQ were
significantly related to the school achievement.
A Multiple Regression Stepwise analysis with executive function
variables with low Spearman Correlation Coefficients -. in order t o
control the collinear effect, and the Conners teachers based questionnaire as dependent variable was developed. No variable predicted
significantly the variance of the criteria variable. Similar analyscs
found that neither any variable of the neurological antecedents nor
the SNS examination were able to predict this variance. Several
stepwise procedures with WISC-R variables showed that a model
formed by WISC-R V I Q variables Information, Similarities and
Vocabulary was able to predict the variance of the Conners teacher
based questionnaire in our sample (Ad-K-SQ = 0.20, F-Ch. = 5.270.
11 < 0.01). No WISC-R FSIQ variable was able to predict the
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TABLE I11 Executive function test scores. MANOVA with age and school achievement variables
~~

Vuriubler

Controls Cases
Groups
( n = 25) ( n = 25) F-Ratio p
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WSCT
Correct responxs

Age
F-Ratio p

School uchiev.
F-Ratio p

73.12
(11.90)

74.96
(13.21)

0.03 0.856 0.68 0.564

0.23

0.917

Total errors

36.12
(16.40)

42.00
(18.55)

0.12 0.729

1.25 0.303

1.77

0.154

Categories

4.60
(1.60)

4.56

0.52 0.480

1.42 0.250

1.86

0.137

( I .50)

Perseveratit e
responses

22.00
(12.86)

25.28
(20.07)

0.04 0.830

1.17 0.332

1.04 0.395

Perseverati~eerrors

19.96
(10.78)

22.88
(15.27)

0.02 0.868 1.18 0.328

1.32

0.410

Faillure to maintain

1.04
(1.24)

1.56
(1.44)

0.61 0.445

1.16 0.336

2.35

0.071

9.19
(3.32)

8.23
(2.55)

0.00 0.989 0.17 0.913

1.82

0.144

15.9X
(2.41)

14.24
(2.45)

1.66 0.205 0.69 0.563

2.91

0.033

76.52
(37.47)

65.32
(32.78)

1.15

0.18

0.943

0.24
(0.41)

0.40
(0.54)

1.82 0.184

1.02 0.390

1.83

0.141

51.96
52.40
(32.74) (25.20)

0.48 0.496 0.36 0.781

0.65

0.627

0.04
(0.20)

0.48
(1.87)

0.88 0.362 0.38 0.766 0.74

0.568

9.12
(2.36)

8.56
(2.10)

0.01 0.908 0.05 0.983

0.218

set

Verbal fluency: Phonologic
Sen:antic

TMT Part A Time
Errors
Part B Time
Errors
Block design

0.288 0.74 0.533

1.51

Note. Mcan, standard debiations (in hraquets), F-values. and level of significance are presented

dependent variable. FSIQ, VIQ and PIQ as compound scores were
not included in any regression model either.
A Multiple Regression Stepwise procedure with behavioral antecedents variables (Conflictive peer relationships, Attention Deficit
history, Impulsive disorder antecedents, Oppositional disorder history,
Child Conduct disorder before 12 years old) and current behavior
problems (drug-use and weapon use) was developed. Only druguse was selected in the model (Ad-R-SQ = 0.10, F-Ch. = 6.747,
p < .02).
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TABLE IV Behavioral questionnaire scores. MANOVA with age and school achievement variables
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Variables

Controls Cases
Groups
Age
School uchicJi
(n = 25) (n = 25) F-Ratio p F-Ratio p
F-Ratio p
Use of weapons
6.44
7.52
5.59 0.023 1.87 0.151 0.42 0.789
( I .29)
(2.46)
Drugs use
6.48
7.16
7.99 0.007 1.79 0.164 1.30 0.287
(0.82)
(1.54)
Hyperactive-impulsive
7.32
7.40
0.07 0.785 0.08 0.971 1.64 0.161
disorder
12.59)
(2.02)
Attention deficit
11.56
13.64
1.29 0.262 0.91 0.441 3.90 0.009
disorder
(4.62)
(5.04)
Oppositional defiant
7.71
8.28
0.46 0.505 0.63 0.599 2.58 0.052
disorder
(2.82)
(3.06)
Conduct disorder
6.32
6.64
0.54 0.472 1.18 0.329 2.58 0.77-9
(0.55)
(0.95)
Note. Mean, standard deviations (in braquets). F-values. and level of significance are presented

TABLE V
I;uriable.r
Prenatal problems
Delivery problems
Neonatal problems
Psychomotor developmental problems
Child neurological
disease histor)
Total neurological
problem score

Developmental history. MANOVA with age variable
Controls Cases
Groups
( n = 25) ( n = 25) F-Ratio
p
9.36
(0.63)
5.48
(1.04)
6.24
(0.52)
4.16
(0.37)
6.08
(0.27)
31.32
(1.81)

9.44
(0.65)
5.52
(0.96)
6.28
(0.45)
4.28
(0.84)
6.08
(0.27)
31.60
(2.48)

Av

F-Ratio

11

0.00

0.935

0.48

0.691-

0.01

0.891

0.05

0.981

0.01

0.896

0.32

0.810

0.15

0.700

0.15

0 927

0.17

0.679

1.04

0.383

0.00

0.987

0.42

n . 7 ~

Note. Mcan. standard deviations (in braquets). F-values. and level of si_enificanceare pressntcd

Finally, a model using the predictive variables in each domain
(Information, Vocabulary, Similarities. and drug-use) was developed.
Two models were selected: (1) WISC-R information (Ad-R-SQ = 0.17.
F.Ch. = 10.025, p < .Ol), and (2) WISC-R Information and drug-use
(Ad-R-SQ = 0.26, F.Ch. = 9 . 4 7 8 , ~= ,0001).
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TABLE VI Soft neurological signs. MANOVA with age and school achievement
variables

Variables achiev.
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Slowness/persevera tion
Constructional dyspraxia
Hypotonia
Ideational dyspraxia
Ideomotor dyspraxia
Sinkinesias
Finger-nose dysme tria
Right-left disorienlation
Sequential finger
movements
Dysdiadocokinesia
Tactil recognition
difficulties
Visuospatial recognition
problems
Sustained posture defects
SNS total score

Controls Cases
Groups
(n = 25) (n = 25) F-Ratio p
1.16
(0.98)
0.80
(1.00)
1.12
(0.43)
1.36
( I .28)
0.00
(0.00)
0.24
(0.52)
0.00
(0.00)
0.64
(0.95)
0.24

0.88
(0.52)
1.24
(1.78)
0.08
(0.28)
1.68
(1.57)
0.20
(0.81)
0.32
(0.55)
0.40
(0.20)
2.12
(2.50)
0.28

(0.52)
0.16
(0.47)
0.00

(0.61)
0.16
(0.80)
0.00

(0.00)
0.96

(0.00)

(1.88)
0.24
(0.59)
6.04
(0.59)

(1.13)
0.08
(0.27)
7.88
(3.82)

0.72

Age
F-Ratio p

Scholastic
F-Ratio p

1.23 0.273 0.37 0.772 1.85 0.392
0.01 0.928

3.32

0.029 1.56 0.204

0.53 0.478

1.55 0.217 0.44 0.773

0.07 0.787 0.20 0.892 0.66 0.622
2.69 0.109

1.63 0.197 0.00 0.971

0.04 0.837 0.29

0.831 0.25 0.902

1.15 0.289 0.55 0.650 1.25 0.304
2.34 0.134 0.27

0.846 0.21 0.929

0.05 0.827

1.05

0.38

0.41 0.528

1.06 0.376 0.13 0.969

1.10 0.368

0.56 0.464 0.58 0.208 1.23 0.320
0.60 0.451

1.00 0.403 1.04 0.393

0.49 0.492 0.92 0.438 1.87 0.842

Note. Mean, standard deviations (in braquets), F-values, and level of significance are presented

DISCUSSIOR
Some significant limitations to this study must be pointed out. Subjects in the experimental group were not antisocial or delinquents, or
even ADHD individuals. They were just, according to the teachers’
opinion, “the most undisciplined and unreliable studens.” This is the
reason to refer to them as “behavioral dysregulated” (or “misbehaved
children”). An association with antisocial or delinquent behavior
has not been demonstrated. Furthermore, the sample was too small
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TABLE V11

WLSC-R: Information
Similarities
Vocabulary
Arithmetic
Block Design
Digi t-Symbol
Vei-bal IQ
Full Scale 1Q
WCST: Errors
P e r m erativc
responsc5
Pcrseverativc
errorer
Vcrbal flueiicq: Phoiiolopic
Semantic
'TMT Form B: Time
Questioiinaireh:
llsc of weapons
Drug-use
At tcn tion Dcficit
Disordcr
SNS: Kight;lelt orientation
Constructional
dqspraxia
Perbeverations
S N S total score

Statistically significant corrclations ( p .< 0.05)

-0.18
-0.23

0.248
0.52
0.189
0.24
0.722
0.14
0.846
0.31)
0.120
0.39
0.1 I2
0.14
0.8 I9
0.42
0.653
0.36
0.189 -0.30
0.101 -0.30

-023

0.100

0.16

0.001
-0.43
0 . 0 ~ 2 -0 43
0..326 - 0.33
0.033 - 0.19

0.15
0.0')

0 001
0.00 I
0.01 6
0.175
0.427
0.024
0.001
0.004
0.787
0 . 5 30

~0.30 0.034

0.09

0.509

0.00 I
0.001
0.055

- 0. 14

O..?lil

-0.33

0.01')

-0.04

0 761

0.06
0.04
0.34

0.650

O.(l I 7
0.0 10

0.01 5

0.3.3
0.36
0.26

-0.12
0.05

0.401
0.38
0.732 -0.?5

0.045
0.012

0 .34
0.21

0.0 I3
0.207

-0.31

0.027
0.22
0.341 -0.43

0 . I20

0 07
0..:2

0.604
n 077

0.18
0 05
0.02
0.22
0.22
0.03
0.06

-~

0.32
017

0.022
0.217

(0 30

0.031

-

0.39
0.37
0.07

0.055
0.008
0.585

-

-0.13

0.46

048

-

~~

0 27

0.004
0.328
0.002
0.009
0.033
0.02s

- 0.1 1

-0.31
- 0.46
- 0.39

0.741

0.002

.-

0.007

(only 75 subjects in each group) complicating the statistical analyses and obscuring the conclusions.
Our results demonstrated statistically significant differences in V I Q
and FSIQ between the case and control groups. However, PIQ \vas
similar in both groups. A n analysis of the scores on each subtest
showed that the statistically significant differences were determined
by lower scores in the Information, Similarities. and Vocabulary subtests i n the experimental group. The scores on the other subtests were
similar in both the case and control groups.
Only three of eight cognitive skills evaluated for obtaining the
compound quotients (VIQ, PIQ. and FSIQ) were significant11 ahnormal in the experimental group, and all of these were related to
verbal abilities. However, these differences may also be related lo
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cultural and scholastic variables (Rosselli and Ardila, 1997). The
school achievement of the case group was significantly lower than in
the control group, and several variables of intelligence, including the
compound scores as measured by VIQ and FSIQ, were significantly
related to school achievement.
The finding of significantly lower school achievement in the BDD
group, and the significant correlation between several variables assessing intelligence and the scholastic level, could support the assumption of a poorer academic training in misbehaved adolescents. Several
studies have found that low scholastic achievement is related to
difficulties in verbal communication abilities, the presence of conduct disorders, a definite tendency to solve interpersonal problems
by means of a'ggression, and with an inability to inhibit impulsive
responses (Kazdin and Crowley, 1997; Moffitt, 1993). This verbal
deficiency would also produce a lack of categorical comprehension
and conceptualization, with difficulties in behavioral auto-regulation
using the internal language commands (regulatory language function)
(Luria, 1979. 1084).
Conduct diso'rders have usually been analyzed in the context of the
psychopathology. Conduct disorders are characterized by a persistent
breaking of the social rules, which are internally coded as linguistic
propositions ( i . ~ .syntactic
,
complex sentences) (Kamphaus and Frick,
1996). An interaction between the social rules in a cultural context and
their correct comprehension is necessary for controlling one's conduct.
Understanding this interaction would have crucial implications in
therapeutic approaches to children and adolescents with behavioral
problems (Kaidin and Crowley, 1997; Moffit, 1993).
Contrary to that expected, only two child behavioral problems
related to adolescent conduct disorder were found: higher scores
on the weapon use and drug-use variables. None of the other
questionnaires related to the child behavioral problems coded in the
DSM-IV (American Psychiatric Association, 1994) (e.g., ADHD,
ODD, CCD) were found to differentiate between both groups. This
finding may indicate that the onset of the specific misbehavior in
our sample was exclusively related to adolescence. Perhaps, they
have different behavioral characteristics with regard to young adults
with conduct disorder, which have been clearly related to ADHD,
ODD and CCD in several studies (Biederman et al., 1995; Gittelman,
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Mannuzza, Ronald and Bonagura, 1985; Mannuzza et al., 1988, 1989:
Satterfield, Swanson, Schell and Lee, 1994). We preferred to refer
to our misbehaved experimental group as “behavioral dysregulation
disorder” (misbehaved children), instead of “conduct disorder”
individuals.
Significant differences between groups on the tests for assessing
executive functioning were not found. This result contradicts several
research studies, which have found lower scores on the executive
function tests in young individuals with conduct and behavioral disorders (e.g., Blake, Pincus and Buckner, 1995; Elliot, 1992; Giancola
and Zeichner, 1994; Lapierre, Braun and Hodgins, 1995; Lueger
and Gill, 1990; Malloy, Bihrle, Duffy and Cimino, 1992). Three hypotheses could account for this discrepancy: (1) The specific adolescent misbehaving disorder population in our sample had milder and
different deficits than the young adult participants included in other
studies. (2) It may be conjectured that the cognitive tests we used to
measure executive functioning did not assess the domain in a
comprehensive manner. Hence, the tests we administered may have
been sensitive to some executive functions, but not other executive
abilities. For example, it is known that subjects with a frontal
behavioral syndrome (particularly. inferomedial) can present normal
scores in several multioperational and time controlled tests used to
assess executive functions (Cumniing, 1985; Damasio, Tranel and
Damasio, 1990; Fuster, 1989; Hare, 1979; Hare, Williamsom and
Harper, 1988; Luria, 1979, 1984; Luria and Stvetkova, 1981; Stuss
and Benson, 1986; Thorpe. Rolls and Maddinson, 1983; Vanderploeg
and Haley, 1988). In these cases only those tests assessing social problems can disclose the behavioral deficiencies behind an apparently unaltered cognitive activity (Hall and Kramer, 1995; Hare, Williamson.
and Harper, 1988; Luria and Tsvetkova, 1981).
Even though “executive function” tests did not discriminate
between both groups, performance was slightly higher in the control
group. Hyperactivity-Impulsive, ADD, Oppositional defiant disorder.
and conduct disorder scores were slightly higher in the experimental
group. albeit differences were not statistically significant. Drug and
weapon use, however, did discriminate between groups. This result
may point to a significant environmental influence in misbehaved
children.
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Only two SNS variables (right-left orientation, and ideomotor
dyspraxia) presented a tendency to discriminate between the groups.
This finding was not completely unexpected. SNS are clearly related
with age and school achievement, and tend to disappear spontaneously in adolescence (Ardila and Rosselli, 1996; Lopera, 1997). None
of the prenatal, neonatal and neurological history variables showed
significant differences between groups, which is in disagreement
with other studies (Harris, 1995; Nichols and Tu-Chuan Chen, 1981).
Nonetheless, the frequency in both groups was extremely low, and
results are not totally reliable.
The final multifactor stepwise regression procedure selected two
models from two different domains. The first corresponded to the
verbal skills WISC-R Information, which could be related to language learning domain (school achievement) or environmental general
knowledge. In the second models a defined behavioral-environmental
variable (drug-use) enhanced the predictive capability of the WISC-R
Information for predicting misbehavior.
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Teacher School and Conduct Problems Rating Scale Based on
Comers Teacher Rating Scale (Comers, 1979). Spanish version.

I . Actcia en forma grosera y hostigosa
j’ conducta impredictible
3. Muy sensible a la critica
4. Cambios de animo bruscos
5. Buscapleitos
6. Inquieto, siempre listo a actuar
7. Excitable. impulsivo
8. No termina las cosas que empieza
9. Niega 10s errores o culpa a otros
10. No coopera con sus companeros o con el
profesor
1 1 . Dificultades de aprendizdje
12. Exputsado de otras escuelas

2. Explosiones de ira

Note. Alpha Reliabillty coefficient

=

0.85 (data base of 540 randomized Colombian subjects 90 male

APPENDIX B
Child Behavioral Disorders questionnaires
.Wever Some times Frequrn t l j , A1mo.st
r l l n l r I ,\

(0)

FACTOR DE DEFICIENCIA ATENCIONAL
Cuando el joven estudiaba o estudia
I . Le costaba trabajo concentrarse en sus tareas‘.’
3. Dejaba sus tareas sin terminar para hacer otra
cosa”
3. S e levantaha del puesto sin permiso?
4. Se le olvidaba con facilidad cosas que
aprcndia?
5. Cornetia errores por descuido’.’
6. Era desoganizado en sus tareas?
7. Se le olvidaba donde dejaba sus cosas?

Total.

(1)

(2)

(3)
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Never Sometimes Frequently Almost
always
(0)
(1)
(2)
(3)
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FACTOR ALTERACION CONTROL DE
IMPULSOS
Entre 10s 5 y 10s 12 anos, el joven
1. Hacia actividades peligrosas o practica
deportes de alto riesgo fisico (motocross,
ciclocross, cometismo, paracaidismo, arks
marciales, boxeo. 8:,tc.)
2. Hablaba en excescl?
3. Respondia sin penjar antes de que terminaran
de preguntarle?
4. Tienia dificultades para esperar turn0 o hacer
una fila?
5. Se metia en discusiones o conversaciones
ajenas?

Total:

FACTOR NEGATII'ISMO DESAFlANTE
Entre 10s 5 y 10s 12 anos. el joven
1. Se enojaba facilmcnte'!
2. Discutia violentamente con personas mayores?
3. Acusaba a otros de sus errores o ma1
comportamien to'?
4. Era rencoroso o vengativo, es decir, el que se
la hace la paga?
5. Era desobediente?
Total:

FACTOR TRASTORNOS DE CONDUCTA
DISOCIAL
Entre 10s 5 y 10s 12 .inos, el joven
1. lniciaba las peleas!
2. Era cruel con las personas o con 10s animales?
3. Rob6 utilizando armas?
4. Destruy6 la propisdad de otras peronas
intencionalmen te?
5. Hirio a otra persona con un arma'!
6 . Mat6 a aiguien?

Total:
Note. Alpha Reliability coefficient was between 0.70 and 0.90.
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Prenatal, neonatal, and neurological history questionnaire.
Pard ser llenado por
EDAD
LATERALIDAD

Id

madre o su sustituto No llenar 10s espac~osmarcador con*
FECHA DE NAClMlENTO
CODICO

4. Factor Problemas de Embarazo

I . Amenam dc aborto'.'
1 Arnenaza de parto prcmaturo'!
_.

3 . Infecciones en el cmbara7o'l
4. ~armacodependencia"
> Fumar'!
6 . Emhriaguez frecuente'l
7. Eclampsia o pre-eclampsia'?
X. Embarazo tardio (despues de Ins 40

n

il 0 j.?

9. Padres consanguineos'l (primos)

B. Factor Problemas Del Parto
I Pi-ematurer.'

3.
3
4.
5.

B y o pesol
Asfixia (morado a1 nacer)!
1ncubador;i.l
Malformaciones'!

Total
C. Factor Problemas Neonatales
I . Ictericia (amarillo o hepatitis)..'
2. Baja de la azucar'
.<. Convulsionea en el primer me\'!
4. C'arnbio de sangre.'
5 , Enfermcdad que necesit6 hospitalizncion en e l primer mes"
6. Cirugia antes del primer rnes'l
Tolul

0. Factor Problemas de Desarrollo Psicomotor
1 . Sosruvo la caheza antes del 3" mes .'
2 Se sento solo y sin ayuda antes del 8!' mes'i
3 Cammo antes de 10s 15 meses-?
4. Hablaba claramente sin enredos nt media
len_eua) antes de 10s 3 anos?

T ~ ~ A

BEHAVIORAL DYSREGULATION DISORDER

E. Factor Enfermedades Neurologicas
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Antes de 10s 7 aiios present6
alguna de k t a s etifermedades”
Meningitis?
Epilepsia?
Convulsion con tiebre?
Golpe en la cabem con perdida
del conocimientcl por mis de una hora?
5. Tumor del cerebro”
6 . Paraltsis cerebral”
1.
2.
3.
4.
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