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CHAPTER 1

INTRODUCTION

Rationale for the study.

Studying very complex behaviour in psychology is uncommon practice. Many control

groups must be selected to deal with all the factors that can contribute to the behaviour.

Therefore, for practical reasons, subjects with complex behavioural problems are generally

excluded from scientific research. However, clinical practice has to deal with very complex

behaviour in spite of the fact that there is a distinct lack of scientific knowledge.

The target group of this thesis includes subjects with complex behavioural problems.

This group is institutionalized and has been diagnosed as Mildly Mentally Retarded (MMR)

with Attentional Deficit/Hyperactivity Disorder (ADHD) and Conduct Disorder (CD). There

is a dearth of scientific research concerning (M)MR in combination with ADHD and CD. As a

result of this lack of knowledge, too often mental handicap is being held responsible for

behavioural problems.

There are two reasons for mentioning why such children with a mental handicap

deserve more attention: 1) the prevalence of ADHD/CD in children with mental retardation is

considerably higher (ranging from 9 to 18%) than in children with IQ's in the normal range (3

to 5%) (American Psychiatric Association, 1994, Ando & Yoshimura, 1978; Epstein,

Cullinan, & Gadow 1986; Jacobson 1982); 2) it is likely that cognitive problems in cases with

a dual diagnosis are more pronounced compared to cases with a single diagnosis (in this case,

ADHD and CD children with a normal intelligence).

To discuss in more detail later, there is accumulating evidence that pure MMR is

associated with poor attentional abilities, whereas children with a normal IQ but afflicted with

externalizing disorders such as ADHD and CD are associated with poor response inhibition.

The extent, to which our target-group mirrors the cognitive problems seen in children with a

pure diagnosis, is the main theme of this thesis.
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Note, this thesis has an exploratory character. It is one of the first experimental studies

dealing with a group in which MMR children with comorbid problems play a central role. As

it was impossible to select all the necessary control groups to deal with all the variables

present in the target group, it was decided to go for a broad approach. Seven selected

experiments were carried out in order to explore a number of aspects of neuropsychological

functioning in our target group. In each experiment, the MMR group with comorbid disorders

will take centre stage and, depending on the research in question, will be compared to MMR

children without externalizing disorders and a control group.

Hopefully, the outcome of the studies presented in this thesis, applying an empirical

research approach using well-defined experimental paradigms, may lead to recommendations

to optimize treatment.

General description of the target group in this study.

A paper published by the Dutch Organization for the Handicapped: Form and Colour

(de Nederlandse Vereniging voor Gehandicaptenzorg: Vorm en Kleur, 1995) indicated that

450,000 children (two-third are boys) in The Netherlands meet the DSM criteria for MMR.

Only 30,000 of this population attend schools for special education. In addition to their low

IQ, many MMR children have comorbid behavioural problems. For example, 88 percent of

the MMR children who were placed in Dutch institutions in the year 1997 were diagnosed as

manifesting externalizing behavioural disorders such as Attention-Deficit/Hyperactivity

Disorder, Conduct Disorder, Oppositional Defiant Disorder, Pervasive Developmental

Disorder, Borderline or Gilles de la Tourette. The other 12 percent were diagnosed as

manifesting internalizing disorders (depression, anxiety disorder).

In the report "Form and Colour" the following statements were made:

1. The number of children with MMR plus behavioural disorders is increasing annually,

2. The behavioural problems of the children with MMR are more complex than in the past,

3. The number of children being placed under the Child Protection Act is increasing. This

implies that there are more aggressive and delinquent children being placed in institutions

for MMR than in the past.
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4. As a result, the treatment period of the institutionalized children has increased. In 1990 the

average stay in an institution was 2.6 years, in 1993 the average stay was 3.1 year.

5. As a result, the waiting list for admittance to institutions for these children has increased.

At present, a waiting period of two years is not uncommon.

The reason why the number of referrals increases every year and additional

behavioural problems of such children are becoming more complex than was the case in the

past is unknown. However, whatever the reason, the current situation has led to an enormous

pressure on those working on a daily basis with these children, and difficult as it may be, due

to the lack of insight into the problematic behaviour, caretakers have to admit that standard

care is inadequate for the MMR child with behavioural problems. In other words, there is a

lack of scientific knowledge concerning the true nature of the deficits of this target group;

consequently caretakers are ill-equipped to react adequately to the special needs of the child

with MMR. It is obvious that adequacy of treatment is heavily dependent on the quality of

diagnostic and assessment procedures employed to measure the nature of the behavioural

deficits. Therefore, the current situation in this field calls for scientific research concentrating

on MMR coupled with behavioural problems in childhood.

 Characteristics of the target group in this study:

Because of the complexity of the target group, it is difficult to give a completely

adequate description. Although diagnosed as MMR + ADHD + CD, the children in this group

have many comorbid problems. The children have a long history of care and were admitted

because all other treatment had failed. The following characteristics are an attempt to describe

the target group, but it cannot be claimed to give the complete picture: mean IQ two standard

deviations below the average; verbal IQ in most cases lower than performal IQ; a more

structured intelligence test often results in a higher IQ; perceptual functions are relatively

well-developed; poor planning, organizational and anticipatory capacities; sequencing

problems; memory problems; unclear lateral preference; weak concentration; weak self-

regulation; weak self-control; limited social skills; impulsiveness; aggressiveness; coming

from stressful (family) backgrounds; and often abused (Geerligs, 1995). As can be seen, there

is a mixed set of problems in the target group and most of them were present in the children
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investigated in this thesis. It underlines the complexity of the group and the difficulty in

making good diagnoses. Furthermore, it also underlines how difficult it is to create an

adequate research design to achieve a scientific understanding of the children.

Subject selection criteria.

The children in this thesis were a sample (n = 30) of institutionalized MMR children

with the characteristics mentioned above and diagnosed as MMR with externalizing disorders.

Externalizing disorders are defined here as aggressive, antisocial and impulsive behaviour

(ADHD and CD). Children with Pervasive Developmental Disorder, Tourette and other

psychiatric or neurological disorders, for example, were excluded. Diagnoses were made

independently, by means of interviews, by a qualified child psychiatrist and a qualified child

psychologist according to DSM (for MMR, ADHD and CD) criteria. Only when the two

diagnoses agreed, a child was selected for the experiments. The Child Behavior Check List-

Teachers Report Form [CBCL-TRF (Achenbach & Edelbrock, 1983)] was also carried out

and the total score for externalizing behaviour disorders had to be within the problematic

range in order to qualify. IQ was measured with the WISC-RN test (comprehensive version).

About half of the children in the sample in the target group were receiving medication.

In most of the cases this was a low dosage of pipamperon. Pipamperon is registered as an

antipsychotic drug. A normal dosage of pipamperon has a mild antipsychotic effect, a strong

antiserotonine effect and acts as a mild sedative (Farmaco-therapeutisch kompas, 1996). It is

also prescribed in clinical practice for aggressive behaviour in children and it is administered

when all other medication has been ineffective. Therefore the drug can be seen as a last-resort

drug. In The Netherlands and Belgium it is administered to mentally retarded children with

integration disabilities (Gunning, 1994). The exact working mechanisms of the drug are

unknown.

A low dosage of pipamperon has no side effects, it does not sedate and has no

extrapiramidal effects (motor impairments for example), but can claim to having a positive

effect on the behaviour (less aggressive behaviour) of mentally retarded subjects (Van Putten,

1990). Also in low doses, pipamperon is a moderate dopamine-D2-antagonist and a strong

serotonine-S2-antagonist (Van Putten, 1990). In every experiment, the effects of the
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medication will be evaluated in order to determine whether medication has had an effect on

the task variables.

The ideal design for the thesis would have been to take separate groups of children

with and without medication, or just one group not on medication, or to study one group

before and after medication. However, if only children not receiving medication had been

selected, there would have been too few children for the study group with the consequent

reduction in the statistical power of the study. Therefore we have chosen for the next best

solution, namely checking afterwards what the effects were of medication on the experimental

variables.
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COGNITIVE STUDIES EXECUTED IN CHILDREN DIAGNOSED AS (M)MR, AHDH

AND CD.

Mental Retardation.

Although mental retardation (MR) as such is not the subject of this study, it does form

part of the identification of the group. Therefore, it is interesting to discuss cognitive studies

concerning MR.

DSM-III-R defines several categories of mental retardation:

♦  Mild mental retardation; IQ 50 - ± 70

♦  Moderate mental retardation; IQ 35-49

♦  Severe mental retardation; IQ 20-34

♦  Profound mental retardation; IQ < 20

The prevalence of MR in the Netherlands is about 2 %, and 70 % of this group belongs

to the subgroup mild mental retardation.

The majority of studies with respect to MR (without ADHD or CD) and sustained or

selective attention demonstrate that MR has a negative impact on attentional abilities. There

are studies suggesting that simple vigilance performance is deficient in children with MR

(Jones 1971; Semmel 1965; Crosby 1972). However, in simple vigilance tests older subjects

with MR perform the same as normal subjects (Jones 1971; Ware, Baker, & Sipowicz, 1962).

If vigilance tasks become more complex, adults with MR often perform poorly compared to

adults without MR (Tomporowski, 1990; Tomporowski, Hayden, & Applegate, 1990). Das

(1970) reported that subjects with severe MR perform poorly compared to subjects with mild

MR on a complex vigilance task.

With respect to selective attention it has been reported that children with MR are less

capable of attending to relevant cues in a discriminating learning task than their mental-age-

matched peers without MR (Ullman & Routh, 1971). In addition, MR children have more

difficulty in remembering information in the presence of distracters (Holowinsky & Farelly,

1988), are easily distracted (Ellis, Woodley-Zanthos, Dunaley, & Palmer, 1989; Ager, 1983;
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Follini, Sitkowski, & Stayton 1969), and exhibit a global attention-processing deficit (Merrill

& O’deKirk, 1994).

Mild Mental Retardation.

A somewhat different picture emerges with respect to MMR as compared to MR.

Mosley (1980) compared MMR children (mean IQ = 66) to normal subjects on a selective

attention task. His data revealed that under minimal load conditions MMR children were

equal to normal controls, however if the load increased the MMR children were less efficient

relative to normal controls. MMR may also have a negative impact on vigilance performance

(Tomporowsky & Tinsley, 1994; Kirby, Nettelbeck & Bullock, 1978; Kirby, Nettelbeck, &

Thomas (1979). That is to say, children with MMR show a more rapid decline in performance

as the test duration progresses compared to children without MMR. However, this rapid

decline is not found in adults with MMR. Therefore, Kirby et al. (1979) concluded that the

performance decrement in the MMR group is largely a developmental problem compared to

subjects of normal intelligence. It is tempting to accept this conclusion, but it lacks empirical

evidence.

Experimental results from research concerning MMR is slightly different compared to

those from studies concerning MR. It is difficult to claim that the difference between MR and

MMR is gradual. However, it is also difficult to claim that the difference between MMR and

normal controls in cognitive functioning is gradual. What is lacking in this field of research,

are studies which use mental retardation as a continuous variable. This is not surprising given

the fact that such an experimental design demands careful task and design selection in order to

deal with the role intelligence plays.

In conclusion: there is evidence that both MR and MMR are associated with

attentional deficits. Within this perspective, one of the questions dealt with in this thesis is

whether MMR plus externalizing disorders is also associated with attentional deficits. Chapter

2 is devoted entirely to attentional abilities of the MMR children as compared to normal

controls. This topic is also dealt with to a lesser degree in chapter three and four.



CHAPTER 1

8

Attentional-Deficit/Hyperactivity Disorder.

The prevalence in the Netherlands of ADHD is about 2 to 5 percent. In spite of 40

years of intensive laboratory research it is still a point of debate whether children with ADHD

with a normal IQ are afflicted with a selective attention deficit in view of controversial data.

However, it is safe to conclude that many of these children do suffer from a sustained-

attention deficit (Van der Meere, 1996). Today there is a tendency to shift away from the

attention concept towards poor response inhibition. Authorities in this field consider that the

key problem is poor response inhibition (for instance Barkley, 1994). Others consider that the

poor response inhibition could be explained under the umbrella of poor state regulation (Van

der Meere, 1996, 2000).

Conduct Disorder.

CD is characterized by a range of behaviour in which the rights of others and

fundamental societal norms are violated. Poor-response inhibition has been described as a

core deficit in CD (Loeber, 1990; Farrington, 1993; Newman & Wallice, 1993; Millich,

Hartung, Martin, & Haigler, 1994; Quay, 1988a, 1988b, 1993, 1997). Quay has suggested that

CD, more specifically undersocialized aggressive conduct disorder, reflects an overactive

Behavioural Activation System (BAS), which dominates the Behavioural Inhibition System

(BIS). Whereas BAS controls the initiation of behaviour and is sensitive to signals of reward,

the BIS inhibits behaviour and is sensitive to signals of punishment. According to Quay,

excessive BAS activity causes a strong tendency to respond and interferes with the capacity

for response inhibition.

ADHD and comorbid CD.

Using a plethora of studies, it is difficult to disentangle ADHD and CD as far as their

impulse control is concerned (Barkley, 1996; Quay, 1988a, 1988b, 1996; Douglas, 1989,

Milich et al., 1994; Newman & Wallace, 1993; Pennington & Ozonof, 1996). The prevalence

of ADHD with comorbid CD in childhood is considerable. About half of the children under

the age of 12 who meet criteria for ADHD, also meet criteria for CD (Pliszka, 1998). In

adolescence this rate of CD declines. Here about a third of the children meet criteria for CD
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and ADHD (Pliszka 1998). Hinshaw (1987) summarized results in this area and concluded

that ADHD and CD do occur in isolation but very frequently coexist. Taylor (1988) suggests

that impulsiveness underlies both ADHD and CD. Oosterlaan, Logan & Sergeant (1998)

reported in their meta-analysis of eight studies concerning ADHD, CD and ADHD with

comorbid CD that response inhibition deficits did not distinguish children with ADHD,

children with CD and children with ADHD + CD from each other.

O’Brien, Halperin, Newcorn, Sharma, Wolf, & Morganstein (1992) investigated the

difference between children with ADHD + CD and CD-only using a number of different

measurements. They reported that according to academic measurements the ADHD + CD

group performed poorly compared to the CD-only group, but according to CPT measurements

no difference was found between the ADHD + CD group and the CD-only group. Their data

suggests that the core or central deficit of CD and ADHD + CD is impulsiveness.

In sum, impulsiveness or deficits in response inhibition are present in both pure

ADHD and pure CD disorders. Therefore, because impulsiveness is associated with

externalizing disorders this will be explored in the target group.

MMR with comorbid externalizing disorders.

There are a few studies concerning MMR and externalizing disorders.

Pearson, Yaffee, Loveland, & Lewis (1996) conducted a study in which they carried

out a sustained-attention task and a selective-attention task with MMR children with and

without ADHD symptoms (mean age 10 years; mean IQ =56). For the sustained-attention task

they used an adapted version of a CPT test. No differences in sustained attention capacity

were found between the group of MMR with ADHD and the MMR group without ADHD.

However, the MMR group with ADHD symptoms made four times as many errors of

commission, which suggests impulsiveness. For the selective-attention task they used a card-

sorting task. The MMR children with ADHD performed poorly on the card-sorting task

compared to MMR children without ADHD. Strutt, Anderson, & Well (1975) reported similar

findings when using the same card-sorting task.

The CPT used in this experiment was an X-only version. The card-sorting task was a

classification task in which the subjects had to sort cards according to features. It is likely that
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during this task other mechanisms (i.e. abstract reasoning, internal speech) were also

measured.

Handen, McAuliffe, Janosky, Feldman, & Breaux (1998) conducted a study in which

they compared three groups of MMR children (aged between 9 and 12 years; mean IQ = 64): a

group of MMR children with ADHD, a group of MMR children with ADHD and CD and a

group of MMR children without either ADHD or CD symptoms. They used playroom

observation and an academic task in their study. During the playroom observation, they

reported that MMR + ADHD + CD children as well as MMR + ADHD were more vocal and

engaged in a greater number of toy changes than control-group children with MMR-only

during independent play. No differences were found between the MMR + ADHD children and

MMR + ADHD + CD children. In the restricted academic task, the MMR + ADHD children

and the MMR + ADHD + CD showed more off task behaviour compared to the MMR only

group. No differences were found between the MMR group with ADHD and the MMR with

ADHD and CD.

Melnyk & Das (1992) conducted a study in which they compared a group of MMR

children (mean age 14 years; mean IQ = 71) with ADHD symptoms to a group of MMR

children without ADHD symptoms. The 13 top and the 13 bottom subjects on the rating scales

were categorized as good attenders and poor attenders respectively. The investigators used

two types of attention measurement. During a vigilance task (subjects had to detect critical

auditory signals imbedded in non-critical auditory signals) they found no differences between

the MMR group with ADHD symptoms and a MMR-only group. During the selective-

attention task, which was an adapted version of Posner’s physical- and name-matching task,

they found that the MMR group with ADHD symptoms performed poorly compared to MMR-

only children.

Given the characteristics reviewed in the literature mentioned above, the current thesis

confines itself to two important domains of human functioning in our target group, namely

attentional abilities and response inhibition.
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Flow diagram of the thesis:

Content of chapter 2:
Exploration of a number of attentional abilities:

•  Visual scanning strategy;

•  Covert shifting of attention (Posner paradigm);

•  Divided attention.

As discussed earlier ADHD and CD are not generally related to deficiencies in

attention (except sustained attention as mentioned above). However, MMR is. In chapter 2 it

will be evaluated if MMR children with externalizing disorders (ADHD + CD) are afflicted

with deficiencies in attentional abilities.

Groups:

- MMR + (children with MMR and externalizing disorders)

- Controls

Content of chapter 3

•  Impulsiveness.

This chapter is entirely devoted to impulsiveness, which is one of the main

characteristics of both ADHD and CD. In the first experiment the concept of impulsiveness

will be investigated employing the Continuous Performance Test reconceptualized by

Halperin.

The CPT designed by Halperin differentiates between attention errors and

impulsiveness errors. The question in this experiment is: do MMR children with externalizing

disorders make more attention errors or more impulsiveness errors, or both compared to

MMR children without externalizing disorders?

Groups:

- MMR +

- MMR-only
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Alertness / arousal task.

In the second experiment the concept of impulsiveness will be investigated using the

Alertness arousal task, which is designed to measure the ability to suppress immediate

arousal. The task in this experiment will be performed under two conditions: Condition A-

where no acoustic signal is used before the target is presented, Condition B- where a warning

signal is used before the target is presented. The acoustic warning signal creates arousal.

Groups:

- MMR +

- Controls

Content of chapter 4

•  Sustained attention experiment.

It is hypothesized that impulsiveness in ADHD children is associated with a state

regulation deficit. That is to say, these children show impulsive behaviour dependent on their

behavioural state in which they perform a task. In the first experiment of chapter 4, state has

been manipulated, by increasing the duration of the test. Children with ADHD whose

intelligence is in the normal range show impulsiveness at the end of the task, not in the

beginning (Van der Meere, 1996). Whether this is also the case in our target group is the main

question of this chapter.

Groups:

- MMR +

- Controls

•  State Regulation experiment.

There is accumulating evidence that impulsiveness in ADHD children is dependent

upon the presentation rate of Go-No-Go stimuli. That is to say, impulsive behaviour is most

pronounced in these children when the presentation rate is slow. In the second experiment the

target group will be compared with MMR children without externalizing disorders and a

normal control group.
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Groups:

- MMR +

- MMR-only (children with MMR but without externalizing disorders) NB: the

MMR+ and MMR-only children are compatible with respect to their IQ, age, etc.)

- Controls

Content of chapter 5

•  Additional statistical analysis

A correlation analysis and a factor analysis shall be executed in order to explore

tendencies in the way in which our dependent variables are related.

Content of chapter 6

General discussion.
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CHAPTER 2

ATTENTIONAL STUDIES IN CHILDREN WITH MILD MENTAL RETARDATION
AND EXTERNALIZING PROBLEMATIC BEHAVIOUR (CD AND ADHD)1

Dirk-Jan van der Meer, Jaap van der Meere, Hanns Jürgen Kunert, Alex Fedde Kalverboer.

The aim of the study was to investigate a number of attentional abilities in children

with mild mental retardation and an externalizing disorder. For this purpose, a visual

scanning test, a visuo-spatial detection test and a dual-task paradigm were used.

Findings indicated that attentional functions of children with external disorders and

mild mental retardation are intact. These children even outperformed the normal

control group within some attentional parameters.

Keywords: Mild Mental Retardation, Externalizing Disorders (ADHD, CD), Visual Scanning,

Covert Attentional Shifting, Divided Attention.

                                                          
1 SUBMITTED FOR PUBLICATION
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INTRODUCTION EXPERIMENT 1

Visual scanning is a form of selective attention and may be defined as the ability to

suppress the processing of irrelevant information while simultaneously selecting relevant

information. To evaluate visual scanning in children with Mild Mental Retardation (MMR) and

externalizing disorders [Conduct Disorder (CD)/Attention-Deficit/Hyperactivity Disorder

(ADHD)] a test is used in which subjects are instructed to scan a matrix for a critical target and

to ignore non-critical but similar targets. The test is used as a screening instrument in clinical

settings in which a poor score may be associated with impaired eye-movements, an impaired

scanning system, problems with monitoring or directing attention, or problems with sustained

attention. If a subject performs poorly in this test, then additional testing is recommended in

order to determine the type of deficit in more detail (Zimmermann & Fimm, 1997). As well as

being used as a (broadband) screening instrument, the test has been used in a developmental

study showing that visual scanning improves with age (Kunert, Derichs & Irle 1996).

The aim of Experiment 1 was to explore visual scanning in MMR children with

externalizing disorders using the visual scanning test. It was expected that compared to a normal

control group, the MMR group with externalizing disorders would perform poorly (longer

latencies, and the detection of fewer targets).

METHOD

Participants

Thirty children (24 of which were boys) with a mean IQ of 74 (SD = 8) [IQ was assessed

using the WISC-RN (comprehensive version)] and a mean age of 146 months (SD = 16)

participated in the study. The parents or custodians had to give written consent for the

participation of the children (informed consent). The children themselves participated on a

strictly voluntary basis. Children met DSM-III-R criteria for ADHD and CD and the IQ alone is

only pertinent as far as Borderline Intellectual Functioning is concerned. However as this sample

of children has many comorbid problems, mild mental retardation is a more appropriate

description according to DSM.
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A qualified child psychiatrist and a qualified child psychologist made independent

diagnoses. Only when the two diagnoses agreed, was each child selected for the experiments. The

CBCL-TRF was also applied and no aetiologies of MMR were identified. Children were also free

from manifest psychiatric behaviour (i.e. psychotic) or neurological impairments. They were

inpatients of the Van Arkel Institute, which is a residential establishment in central Holland.

Criteria for residential placement were: the presence of both a dysfunctional family and

disruptive behaviour in the community, which would preclude foster-care placement. Prior to

their admission the subjects had also failed to respond to a course of outpatient psychotherapy.

About half of the children in the target group were on medication. For practical (with

regard to the lengthy half-lives of medication) and ethical (possible deterioration of behaviour)

reasons it was decided not to discontinue medication. In most cases this was a low dosage of

Dipiperon   (generic name: pipamperon). This is not common practice for the treatment of

ADHD. Pipamperon is registered as an antipsychotic drug. In a normal dosage, pipamperon has a

mild antipsychotic effect, a strong antiserotonine effect and is a mild sedative (Farmaco-

therapeutisch kompas, 1996). It is also prescribed in clinical practice for aggressive behaviour in

children and is administered when all other medication has been ineffective. The exact working

mechanisms of the drug are unknown.

A low dosage of pipamperon has no side effects, it does not sedate and has no

extrapiramidal effects (motor impairments for example), but it can claim to have a positive effect

on the behaviour (less aggressive behaviour) of mentally retarded subjects (Van Putten, 1990).

Also in low doses, pipamperon is a moderate dopamine-D2-antagonist and a strong serotonine-

S2-antagonist (Van Putten, 1990). In every experiment, the effects of the medication will be

evaluated in order to determine whether it had an effect on the task variables.

Figure 1 presents the CBLC-TRF scores of the MMR group with externalizing disorders.

Note: It was not possible to assess the parents using the CBLC for two reasons: 1) not all the

parents were able to co-operate, 2) several MMR children with externalizing disorders were

placed in the institute under the Child Protection Act.
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FIGURE 1. T-scores in the CBCL-TRF of the MMR children with externalizing disorders. Note: a score
above 68 should be interpreted as significant problematic behaviour. A score of 50 (or lower) should be

interpreted as free from behavioural problems.

The normal control group consisted of 188 children (98 of which were boys) with a mean

IQ of 102 (SD = 11) and a mean age of 140 months (SD = 10). IQ was assessed using the WISC-

RN (comprehensive version). These normal children were recruited from normal schools;

therefore the control group can be best described as a random school population. The parents of

the children were informed about the aim of the study in writing and by means of information

sessions, and had to give written consent for the participation of their children. The children

themselves participated on a voluntary basis and received no reward for their participation.

Test

The test is a subtest of the Test for Attentional Performance (Zimmermann & Fimm,

1996). The subject is instructed to search for a square (1.5 cm) in a matrix of 25 squares, 5 x 5,
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measuring about 12 x 12 cm presented on a computer screen. All squares are open on one side

(an opening). See figure 2.

FIGURE 2. Examples of stimuli in the visual scanning test.

The matrix on the left of the figure shows a trial in which no critical square (an opening

on the upper side of the square) is presented. In this case, the subject has to press the "no" button.

The matrix on the right of the figure shows a trial in which a critical square is presented (an

opening on the upper side of the square, in the example the central square). In this case, the

subject has to press the "yes" response button. The critical square is presented in 50 % of a total

of 100 trials. The critical stimulus was randomly distributed across the matrix. The localization is

equally distributed among the successive rows (1 to 5). The test was self-pacing: matrixes were

displayed directly after the child had pressed the button. The test lasted about 15 minutes.

Instruction and administration

The children were instructed to react as quickly as possible but to maintain a high level of

accuracy. They practised the test for 3 minutes until they fully understood the intention of the test

(criterion training). The test took place in a quiet room. During the entire experiment the

researcher sat beside the child. No interaction between the researcher and the child was allowed

during the experiment.

Design and analysis

The design was a repeated-measurement design with group (two levels: mild mentally

retarded versus normal children) as the between-subject-factor. The number of the row (1 to 5)
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was the within-subject-factor. The dependent variables were the mean reaction times, the

standard deviations of the reaction times, and the number of correct responses per row. Errors

(pressing the “yes” button when no critical target was present) were left out of the analysis

because very few were made. Analysis was done using: General Linear Model-Repeated

Measures Model: Full-Factorial, sum of squares: Type III, contrasts: none.

RESULTS EXPERIMENT 1

Figure 3 presents the mean reaction times of the successive rows in the visual scanning

test.
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FIGURE 3. Mean reaction times in the visual scanning task.

Reaction times increased with each successive row of squares: this is confirmed by a

significant row-number factor main effect (F(4,840) = 191.209; p < .000). The presence of such

main effect is particularly suggestive in a scanning strategy, i.e. the groups scanned the rows as if

they were reading although they were not explicitly instructed to do this. One of the main

questions posed in the current study was whether the groups differed in their reaction times, i.e.

did the MMR children have longer latencies than the control children. This was not the case: the

main group effect regarding RT was (F(1,210) = .807; p < .370). Nor did groups differ in their

mean RTs with respect to test-duration: the interaction of group vs. row number did not reach

significance (F(4,840) = 1,856; p < .116). Figure 4 presents the standard deviations in the

successive rows of squares in the visual scanning task.
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The variability of response increased as each successive row was scanned: this was

expressed in a main effect of row-number (F(4,828) = 21.969; p < .000). The MMR group with

externalizing disorders had a greater variability in response. This main effect of group was

significant (F(1,207) = 40.023; p < .000). Figure 5 presents the number of correct responses

(max. 10) in the visual scanning task.
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FIGURE 5. Number of correct responses in the visual scanning task (max. 10).

The MMR group with externalizing disorders detected significantly fewer critical stimuli

than the control group: this group main effect was (F(1,215) = 54.072; p < .000). Groups did not

differ in the time-on-task effect: both groups detected less critical stimuli with each successive
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row-number. The time-on-task effect was (F(4,860) = 13.576; p < .000), and the interaction

group vs. row-number was (F(4,860) = 1,048; p < ,381).

INTRODUCTION EXPERIMENT 2

Posner (1980) designed a test to demonstrate that a number of attentional systems interact

and collaborate. The test taps covert attentional processes such as engagement and

disengagement.

Although various versions have been used since then, the main principle of the test

remains one of stimulating (cueing) the subjects to push a button following target onset.

Figure 6  presents an example of a Posner task.

.
Fixation point

!
Cue

X
Target

Example of a valid cue condition

.
Fixation point

"
    Cue

X
Target

Example of an invalid condition
FIGURE 6. Example of a valid and an invalid cue condition in the Posner task.

First, the subject has to focus on the dot on the screen. Then, a visual cue (an arrow)

preceding the target informs the subject about the location of the target. Finally, the target (X) is

presented. Cues may be valid (e.g. an arrow pointing to the right precedes a target on the right),

or invalid (e.g. an arrow pointing to the left precedes a target on the right).
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It is thought that the following set of mental functions take place (in an invalid cue

condition) when a cue indicates where to focus one’s attention in the visual field.

Alert
↓

Interrupt
↓

Localise
↓

Disengage
↓

Move
↓

Engage
↓

Inhibit

When attention is focused on a particular location such as the cued point, the visual

processing of targets at that location is enhanced: the subject responds to targets more quickly.

Concentrating on a location gives increased emphasis to targets at that location, this is called the

Engage process.

Although subjects process a target quickly at the cued location, concentrating on that

location causes them to respond more slowly to events happening elsewhere in the visual field; as

is the case with the invalid cue condition. It takes time to disengage from the cued location, and

this operation produces slower performance times at uncued locations of the target. Thus,

performance is enhanced at the cued location and inhibited at other (uncued) locations. However,

when the subject’s attention has been drawn to a particular area of the visual field and a new area

is then inspected or detected (the Disengage process, followed by the Move process and then

finally the Engage process), it is less likely that the subject’s attention will return to the

previously cued location but rather that it will be drawn to other locations in the visual field. This

inhibition of return helps to stimulate the movement of attention to new locations.

The test has been successfully applied in the clinical setting, showing that various patient

groups, such as those including patients who have been treated for phenylketonuria since infancy

(Craft, Gourovitch, Dowton, Swanson, & Bonforte, 1992), have difficulty disengaging attention
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after an invalid cue. A study by Jonkman, Licht, Bakker, and Van den Broek-Sandmann (1992)

investigated the electrophysiological correlates of the ability to shift attention in dyslectic

children and showed that early Evoked Potentials to the imperative stimulus were different in

such children relative to the control group. The test has also been used in the field of

developmental psychology (Akhtar & Enns, 1989; Enns & Brodeur, 1989). Here the costs and

benefits of valid and invalid cues were assessed on the RTs of children and adults under

conditions in which peripheral stimulus cues were used with a delay between cues and target

onset of 150 ms. There were age-related differences in costs and benefits in RT. Under invalid

cue conditions, the RTs of 6-year-old subjects were slower than those of 8 year old subjects,

whose RTs were in turn slower than those of 20-year-old subjects. The inverse relationship

between age and RT under the invalid cue condition was believed to reflect developmental

changes in the ability to disengage attention from invalid cues. Under conditions in which valid

cues were presented, 20-year-old subjects responded faster compared to invalid conditions, while

similar benefits in RTs in children were not observed. Enns and Brodeur interpreted these

findings as suggesting that the predictability of cue and target locations led to the development of

an orienting strategy in adults that affected their covert attention; children failed to do this.

In sum, the test has shown to be powerful enough to detect cognitive deficits in clinical

populations, and is sensitive enough to measure developmental change in mental functioning. For

the purposes of the present study, the spatial cueing test was used to evaluate whether MMR

children with externalizing disorders (ADHD and CD) have an attention deficit. If this was so,

then the MMR group should have exhibited poorer performance levels than the control group,

especially during the invalid cue condition (long RT s and more errors) which taps the capacity

to disengage attention.

METHOD

Participants

The participants were the same as in the first experiment.
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Test

The Posner test is a subtest of the Test for Attentional Performance (Zimmermann &

Fimm 1996). The subject was instructed to focus on a dot presented in the middle of a monitor

screen. The researcher checked whether the subject focused on the dot and a trial continued only

when this was indeed the case. An arrow was then presented in the middle of the screen. In 50 %

of the trials (n = 100) the arrow pointed to the right and in the other 50 % to the left. Finally, a

target (X) was presented on the right or the left side of the screen and the subject was instructed

to press a response button as fast as possible. In 80 % (n = 80) of the trials, the arrow pointed in

the direction of the subsequent target location (the valid cue condition). In the other 20 % (n =

20), the arrow pointed in the opposite direction away from the subsequent target location (the

invalid cue condition). Half of the targets were presented in the Right Visual Field and half in the

Left Visual Field. In most of the Posner tests seen in literature there is a neutral condition. In this

version of the Posner test the neutral condition is absent. The absence of a neutral condition has

no influence on the test results (personal communication with the author of the test; the

publication of this finding is in preparation). The interval between the presentation of the arrow

(cue) and the target varied from 130 to 580 ms.. The experiment included instruction and

training, which lasted about 15 minutes. Cue conditions were counterbalanced.

Instruction and administration

The children were instructed about the meaning of the test and were told to react as

quickly as possible but to maintain a high level of accuracy. They practised the test for 3 minutes

until they fully understood the intention of the test (criterion training). During the entire

experiment the researcher sat beside the child positioned in such a manner that he could check

the eye movements of the child. The test took place in a quiet room.

Design and analysis

The design was a repeated-measurement design with group (two levels: mild mentally

retarded versus normal children) as the between-subjects-factor. The valid and invalid cue

condition was the within-subject-factor. The mean of the reaction times, the standard deviation of
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the reaction times and the number of errors were the dependent variables. Anticipation errors and

commission errors were excluded from the analysis because very few were made (about one in a

total of a hundred trials). Analysis was done using a General Linear Model-Repeated Measures

Model: Full-Factorial, sum of squares: Type III, contrasts: none.

RESULTS EXPERIMENT 2

 Figure 7 presents the mean RT of the MMR group with externalizing disorders and the

normal control group under valid and invalid cue conditions.
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FIGURE 7. Reaction times in the Posner task.

Reaction time was faster under the valid cue condition relative to the invalid cue

condition: the condition main effect was (F (1,215) = 1806.084; p < .000). Overall, the MMR

group with externalizing disorders responded faster than the control group: the group main effect

was (F (1,215) = 36.552; p < .000). The figure shows that the MMR children gained the most

benefit from the valid cue information: i.e. their responses were faster in the valid cue condition

relative to the invalid cue condition. This finding was statistically confirmed by an interaction

group by condition (F (1,215) = 33.659; p < .000). Figure 8 presents the standard deviation in the

Posner task.
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FIGURE 8. Standard deviations in the Posner task.

Overall, the MMR group with externalizing disorders had a significantly greater standard

deviation of response than the control group: the group main effect for SD of RT was (F(1,215) =

17.076; p < .000). No significant effect from response condition was found for the standard

deviation: the condition main effect was (F(1,215) = 2.046; p < .154).The two-way interaction

group by condition was (F(1,215) = 2.295; p < .131). Figure 9 presents the number of errors in

the Posner task.
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FIGURE 9. Number of errors in the Posner task.

Fewer errors were made under the valid cue condition than under the invalid cue

condition: the condition main effect was (F(1,215) = 85.865; p < .000). The MMR group with

externalizing disorders made fewer errors overall compared to the control group: the group main

effect was (F(1,215) = 22.478; p < .000). In addition, the condition effect on errors was most

pronounced in the control group: the two-way interaction between groups and condition was

(F(1,215) = 5.083; p < .025).
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A final analysis was carried out  in order to determine whether there was an age effect

with respect to the standard deviation of RT. For this purpose, groups were split in two, in such a

manner that the MMR group with externalizing disorders had equal numbers of children from

each age group; 14 younger children (mean age in months 133; 13 of which were boys; mean IQ

= 76) and 15 older children (mean age in months 158; 10 of which were boys; mean IQ = 73) The

control group consisted of 141 younger children (mean age in months 135; 68 of which were

boys; mean IQ = 102), and 47 older children (mean age in months 155; 30 of which were boys;

mean IQ = 100). The standard deviations of RT in the younger and older groups are presented in

figure 10.
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FIGURE 10. Standard deviations of younger and older children.

The main effect of age group was (F(3,215) = 11.471; p < .000). Post hoc analysis

showed that only the younger MMR group with externalizing disorders differed significantly (on

.000 level) from the other groups. All other differences were not significant. Therefore the

younger children in the MMR group with externalizing disorders were the cause of the

previously mentioned group main effect (MMR vs. Control) for standard deviation.

INTRODUCTION EXPERIMENT 3
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The dual-task paradigm is designed to measure attention capacity in subjects. According

to this paradigm, attention limitations arise when two mental tests have to be performed

simultaneously (Posner & Peterson, 1990). In our dual task, the children had to first perform an

auditory test and a visual test separately (baseline condition). Then, they had to execute the two

tests simultaneously. This meant that their attention resources had to be divided over the two

tests. According to the paradigm, test performance would be poorer in those with limited-

attention capacity. The dual-task condition has been successfully applied in developmental

studies. For example, Kunert, Derichs and Irle (1996) reported that the ability to divide attention

improves with age. In addition, Kaye & Ruskin (1990) reported similar findings using a slightly

different dual-task paradigm. We will also use the dual-task paradigm for the purposes of our

study in order to test whether MMR children with externalizing behavioural disorders (ADHD +

CD) have a limited divided-attention capacity.

METHOD

Participants

The children were virtually the same as in the former experiments, except that 5 MMR

children were unable to attend because of holidays and referrals of the institute. Therefore only

25 MMR children with externalizing disorders (21 of which were boys) with a mean IQ of 75

(SD = 9) participated in the study. IQ was assessed using the WISC-RN test (comprehensive

version). The group had a mean age of 144 months (SD = 14). The control group was exactly the

same as in Experiments 1 and 2.

Test

The Divided Attention test is a subtest of the Test for Attentional Performance

(Zimmermann & Fimm, 1996) and consists of three parts: the visual test, the auditory test and a

combination of both tests. The test was implemented on an IBM PS/VP.

The visual test
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Two types of matrices were presented: when the crosses formed a square, the subject had

to press the response button; when no square was formed by the crosses, a "no" response was

required. The critical / non-critical trials ratio was 20 : 80. The test lasted three minutes.

The auditory test

Here, the subjects were instructed to respond to irregularities in acoustic signals. The

signals were either a high or a low tone (440 and 1000 Hz., 60 dB). The subjects were instructed

to press a response button when two low or two high tones were presented in succession. The

interval between the stimuli was fixed (1000 ms) and there were 16 critical stimuli in every 200.

The divided-attention condition

Here, the visual and auditory tests, which had previously been executed separately by the

child (baseline conditions) were executed simultaneously (the divided-attention condition).

Instruction and administration

The children were instructed to react as quickly as possible but to maintain a high level of

accuracy. Before each condition the children practised until they completely understood the

intention of the test (criterion training). The practice session lasted about 2 minutes. After each

condition a short break was taken. The test took place in a quiet room. During the experiment the

researcher sat beside the child. No interaction between the researcher and the child was allowed

during the experiment.

Design and analysis

The design was a repeated-measurement design with group (MMR versus control

children) as the between-group-factor. Condition: 4 levels: 1) visual baseline condition with

squares, 2) auditory baseline condition with acoustic signals, 3) divided-attention condition

reaction to squares, 4) divided-attention condition reaction to acoustic signals was the within-

subject-factor. The dependent variable was the percentage of correct responses.
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RESULTS EXPERIMENT 3

Figure 11 presents the percentage of correct responses in the auditory and visual tests

under baseline and divided-attention (dual-task) conditions.
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FIGURE 11. Percentage of correct responses in the divided-attention task.

Both groups were able to maintain a high level of performance efficiency under the

divided-attention condition compared to the baseline condition: the group by condition

interaction was (F(1,210) = .42, p = .837 for the visual test; the group by condition interaction for

the auditory test was (F(1,210) = .292, p = .590.

As stated earlier, half of the MMR population was on medication during testing. Three

analyses were carried out in order to determine whether medication was a confounding factor in

the three experiments. In the first of the three analyses, MMR children on medication were

compared to the non-medicated MMR children with respect to mean reaction time (RT), standard

deviation (SD) and number of correct responses. No group differences were found. In the second

of the three analyses, the MMR children on medication and the MMR children not taking

medication were compared to the control group. No differences were found. In the third analysis

the CBCL-TRF scores of the MMR children on medication were compared to those of the MMR



 CHAPTER 2

36

children not taking medication. In every subscale no differences were found between the

medicated and the non-medicated MMR group.

In sum, all the analyses showed that medication had no effect on the MMR group with

externalizing disorders during the three experiments.

DISCUSSION

The present study evaluated attentional functions in children with MMR with

externalizing disorders. To this purpose children were compared to a normal control group using

a visual-scanning test, a covert shift of attention test and a divided-attention test.

A difference in test performance was found between the groups on the visual scanning

test: the MMR group showed greater variability in response coupled with a higher error

percentage than the control group. Although an interesting result, it is difficult to interpret since

the test is a screening-instrument measuring a whole web of cognitive functions simultaneously

(such as: impaired eye-movements, an impaired scanning system, problematic monitoring or

directing of attention, or problematic sustained attention). Therefore, experiments 2 and 3 were

implemented in the current study in order to measure more specific attentional functions: the se-

cond experiment focused on so-called covert shifting-of-attention (engagement/disengagement)

and the third experiment was designed to measure the capacity to divide attention.

With respect to the second experiment, it was demonstrated that valid cues produced

faster and more accurate responses than invalid cues, which allowed us to interpret the current

findings in terms of cost and benefit of attentional preparation and shifting. The expectation was

that the MMR group would demonstrate a greater performance decrement under the invalid cue

condition compared to the normal control children. However, this was not the case with respect

to mean RT. The clinical group actually outperformed the control group in the invalid condition.

In addition, the clinical group did not make any more errors than the control group. Groups

differed with respect  to SD of RT. An additional analysis indicated that this effect was caused by

the younger MMR children with externalizing disorders: i.e. older MMR children with

externalizing disorders had SDs similar to their peers in the control groups. Therefore, covert
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attentional-shifting is intact in children with MMR with externalizing problems when they grow

older. Experiment 3 showed that these children do not have a limited-attention capacity when

compared to the normal group. Therefore, experiments 2 and 3 indicate that MMR with

externalizing disorders is not associated with a basic-attention deficit. Consequently, one may

argue that the poor performance demonstrated by this group in the visual-scanning test used in

Experiment 1 cannot be explained by specific dysfunctional attentional abilities. However, this

conclusion might be premature. It must be underlined that the visual scanning test was a self-

paced test, whereas the other two tests were computer-paced. Barkley (1994) claims that the self-

monitoring factor (self-paced vs. computer-paced) is crucial in children with an externalizing

disorder coupled with an IQ level in the normal range. Hence, additional research is needed to

investigate whether this claim also holds for MMR children with externalizing disorders.

With the challenging conclusion that MMR with externalizing disorders is not associated

with a fundamental attention deficit, an important question emerges concerning the fit of the

present findings with other cognitive research in the domain of MMR with externalizing

disorders. To date, only a handful of studies have been carried out to evaluate cognitive functions

in MMR children with externalizing disorders. In each of these studies MMR children with

externalizing disorders were only compared to MMR children; normal control groups were

excluded. Using a play observation procedure, Handen, McAuliffe, Janosky, Feldman, and

Breaux (1998) reported that children aged between 6 and 12 years old with moderate mental

retardation (MMR) and externalizing disorders (Conduct Disorder and ADHD) were more vocal

and engaged in a significant greater number of toy changes than the MMR-only control group. In

the same study, group differences were recorded during a restricted academic task demonstrating

more off-task behaviour in the MMR group with externalizing disorders than in the MMR-only

control group. Similar findings were reported when children were observed in a classroom

setting (Handen, McAuliffe, Janosky, Feldman, & Breaux, 1994). The observational findings

were explained by Handen and colleagues in terms of impulsiveness and lack of attention.

Pearson, Yaffee, Loveland and Lewis (1996) reported that during a Continuous Performance Test

children with externalizing disorders (ADHD) and low IQ responded nearly four times more

often to non-targets (commission errors) than did a MMR group without ADHD. According to
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the authors, this finding is suggestive of poor impulse control and poor attention in the MR with

ADHD group. Melnyk and Das (1992), using Posner's physical and name identity test showed

that MMR children with ADHD symptoms had a limited attention capacity compared to MMR-

only control groups.

In sum, the studies indicate that children with the dual diagnosis, MMR with

externalizing disorders, are more impaired in their attentional functioning than MMR-only

children. In contrast to the studies mentioned above, the current study compared MMR children

with externalizing disorders to a normal control group, showing that basic-attention abilities are

intact in the MMR group with externalizing disorders.

There are two factors involved that may explain the difference between our study and the

previously mentioned studies: 1) the IQ level of the subjects in our experiment was about 20

points higher than in the samples studied by Pearson et al. and Handen et al., 2) different types of

tests were used in the studies. We used mainly computer-paced tests, whereas the previously

mentioned studies only used self-paced tests. It is interesting to note that our self-paced test was

the only test that differentiated between the MMR children with externalizing disorders and their

peers in the control group. Therefore the self-paced versus paced conditions factor in the field of

MMR with externalizing disorders requires further research.

With respect to the fit between the current experimental findings and cognitive research

on externalizing disorders without mental retardation, it can be said that the experimental

outcome of experiment 2 is compatible with three studies that used the spatial cueing test in

ADHD children with a normal intelligence level. Studies showed that such children have no

problems re-engaging attention when the inter-stimulus-interval between the cue and the target is

short (200 msec). Only when the inter-stimulus-interval increased (> 800 msec) did poor

attentional re-engagement emerge (Swanson, Shea, McBurnett, Potkin, Fiore & Crinella, 1990;

Tomporowsky & Tinsley, 1994). Note: the stimulus interval in the current study was random and

varied between 130 and 520 ms.

The outcome of experiment 3, showing that the two groups were equally able to divide

attention between simultaneously presented stimuli in the auditory and visual test conditions, was

compatible with the outcome of cognitive research in the domain of externalizing disorders
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without mental retardation. For example, when using a dual task, Schachar and Logan (1990)

showed that divided-attention capacity was unimpaired in children with an externalizing disorder

and an IQ within the normal range. Van der Meere and colleagues, employing the Sternberg

(1969) Attention Capacity Test, have also repeatedly demonstrated that ADHD without mental

retardation is not associated with a divided-attention deficit (for a review see Van der Meere,

1996).

In sum, it seems that basic-attention abilities are intact in ADHD/CD children with an IQ

level around 70. Given these findings, the question arises whether the tasks were measuring a

ceiling effect. Kunert et al. (1997) demonstrated that there are strong developmental trends in all

of the tasks. The performance of the younger children in his study was worse than that of the

older children. It was expected that, because of the lower mental age of the MMR children with

externalizing disorders, the performance of the MMR group would be worse. This was not the

case.

This study reinforces the need for both a broad and a specialist approach to diagnosing

children with a mental handicap. It shows that not all children with a mental handicap and

ADHD have attentional problems, which means that treatment can be focused on other aspects of

the problematic behaviour in the children.

Factors affecting the interpretation of the current study will now be discussed. These

include: 1) the type of children who participated in the experiments, 2) the fact that about half of

the institutionalized MMR children were on medication during testing, 3) the number of subjects

who participated.

The purpose of the current study concerned the nature of the cognitive deficit in children

with mild mental retardation and externalizing disorders. The MMR sample with externalizing

disorders who participated is unlikely to be representative of children with ADHD and a low IQ

score, given their inpatient status and the criteria of dysfunctional family and intractable

disruptive behaviour required for admission. As a result, their drug treatment (pipamperon which

is a neuroleptic drug) is atypical in the field of ADHD. In The Netherlands and Belgium, the drug
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is given to mentally retarded children with integration disabilities (Gunning, 1994). The drug is

administered when all other medication has been ineffective. Therefore, the drug can be seen as a

last-resort drug. The severity of the problematic behaviour in the children participating made it

unethical to stop medication for the purposes of the experiments. Given the aim of the study, an

important question arose concerning the extent to which pharmacology had contributed to the

main finding of the study: MMR children with externalizing disorders have intact attentional

abilities. A number of analyses were carried out in order to measure the effect of medication on

RT performance. Based on such post hoc analyses, it seems plausible to conclude that medication

did not confound the outcome of the current study.

It must be emphasized again that the aim of the study was to investigate cognitive

abilities in a patient group, which required a controlling device to check for the possible effects

of medication, in this case pipamperon. The aim was not to measure the clinical effectiveness of

pipamperon because the range of dependent variables employed was obviously too limited to

meet the requirements needed to achieve this. However, it remains a surprising finding that this

compound did not interfere with the cognitive measures used in this investigation. At best, we

could speculate that the MMR children on medication might perhaps have performed poorly had

they not been on medication while participating in the tests. For the moment, however, it is more

appropriate to conclude that the outcome with respect to medication calls for further research

with the measurement of the beneficial effects of pipamperon in MMR children with

externalizing disorders as the primary aim.

It may be argued that a model involving a small number of subjects, as was the case here,

does not provide a ready interpretation of experimental effects. There are three points to be made

regarding this issue. 1) in spite of the small numbers, all groups conformed to the predicted

effects of the manipulative tasks. 2) the MMR group with externalizing disorders exhibited poor-

inhibitory control in two different experimental paradigms. Hence, the strength of the present

findings is not only based on statistical or group size, but also on replication. 3) Rosenthal and

Gaito (1963) have indicated that given two experiments with the same level of significance, the

experiment with the smaller sample size would produce the more convincing results.
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We must concede that this study would have been greatly strengthened by a comparison

with children with disruptive behaviour disorders of normal intelligence in addition to the

comparison with normally developing children. However, it must be reiterated that the target

group of this study was not only disruptive, but had many additional problems as well. Therefore,

it was impossible to create a research design that would deal with all the variables present in the

target group.
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FOREWORD CHAPTER 3

The strength of the experiments as discussed in chapter two was that the children were

compared to a large group of randomly selected normal children. Three experiments were

executed, each measuring a particular aspect of attention. In the first experiment, it appeared

that the target-group performed poorly compared to the normal-group when they had to carry

out a task in which they had to monitor themselves (self-paced). In the two other tasks, which

were computer-paced, they performed equally as well, and in some cases even better than the

norm. Against all odds the conclusion is justified that attentional abilities in children of the

target-group is intact.

The following chapter will focus on impulsiveness, an other characteristic of the

diagnoses of the target-group.



47

CHAPTER 3

INHIBITION OF RESPONSES AND IMMEDIATE AROUSAL IN CHILDREN WITH
MILD MENTAL RETARDATION WITH AND WITHOUT EXTERNALIZING

BEHAVIOURAL PROBLEMS1

Dirk-Jan van der Meer, Jaap van der Meere, Hanns Jürgen Kunert, Alex Fedde Kalverboer

The current study was designed to provide a rigorous investigation of the locus of

poor- response inhibition in Mildly Mentally Retarded (MMR) children (aged between 9

- 12 years) with and without externalizing behavioural problems. In the first experiment,

Halperin's CPT-AX test was applied. This test measures attention capacity and response

inhibition. The main finding was that children with both mild mental retardation (MMR)

and externalizing problems show deficient-response inhibition when compared to MMR

children without behavioural problems. This finding was validated by the fact that poor-

response inhibition was associated with externalizing behavioural problems as defined

in terms of the CBCL-TRF. In a second experiment the MMR group with externalizing

disorders was compared to a control group of normal intelligence during the execution

of a task which was designed to measure suppression of immediate arousal. It appeared

that compared to the control group, the MMR group with externalizing disorders

experienced greater difficulty in suppressing immediate arousal. The findings of the two

experiments together suggest that poor-response inhibition in MMR children with

externalizing disorders (MMR+) is associated with an inability to suppress responses

within a specific time domain.

Key words: response inhibition, immediate arousal, mild mental retardation, externalizing

disorders
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Amersfoort, The Netherlands. We would like to thank Guido P.H. Band of the University of
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INTRODUCTION EXPERIMENT 1

A plethora of (frontal) tests have been used in the past to test the response-inhibition

hypothesis in externalizing disorders [Attention-Deficit/Hyperactivity Disorder (ADHD) and

Conduct Disorder (CD)], such as the Children's Embedded Figure Test, the Wisconsin Card

Sorting Task, the Porteus Maze, the Matching Familiar Figures Test Draw/Walk a line

Slowly, Trail Making, and the Stroop. It is well established that children with externalizing

disorders perform poorly in such tests (see Barkley, 1994 for an extensive review). However,

the critical issue is whether poor performance in such tests is really a reflection of poor-

response inhibition, because these tests measure a whole web of cognitive functions and

display low differential validity between clinical populations (for an extensive review on this

issue, see Van der Meere, 1996).

Today, new paradigms have been developed to test the response-inhibition hypothesis

in ADHD and CD. Findings are controversial. Both the Toronto team (Schachar & Logan,

1990; Schachar, Tannock, Marriot & Logan, 1995) and the Amsterdam team (Oosterlaan,

Logan, & Sergeant, 1998, Oosterlaan & Sergeant 1998) have used the stop paradigm and the

stop-and-change paradigm and reported that ADHD and CD is associated with poor response-

inhibition, and that methylphenidate helps to overcome this problem. Whereas, Van der

Meere and colleagues, using the Response Bias Task and a Go-No-Go paradigm with various

stimulus intervals, maintained that such children do not have a response-inhibition deficit per

se (Van der Meere, Gunning & Stemerdink, 1996), but that they have a deficit in state

regulation which, in turn, may result in poor-response inhibition (Van der Meere, Stemerdink,

& Gunning, 1995). The use of methylphenidate does not eliminate this problem (Van der

Meere, Gunning & Stemerdink, 1999). Only time will tell which argument proves to be

correct. For the time being, we may conclude that there is a rich source of literature available

and a lively scientific debate concerning externalizing disorders in childhood and response

inhibition will continue.

With respect to children with mental retardation plus externalizing disorders (MMR+),

a different picture emerges: here there is a distinct lack of research. There are two reasons

why such children with a mental handicap deserve more attention. First, the prevalence of

ADHD/CD in children with mental retardation (MR) is considerably higher (ranging from 9

to 18%) compared to ADHD/CD in children with normal IQ's (3 to 5%) (American

Psychiatric Association, 1994, Ando & Yoshimura, 1978; Epstein, Cullinan, & Gadow, 1986;
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Jacobson, 1982). Second, it is likely that cognitive problems in children with a dual diagnosis

will be more pronounced compared to those in children with a single diagnosis (in this case,

ADHD children with normal intelligence).

Given the lack of research focusing on mental retardation and externalizing disorders,

a study of Pearson, Yaffee, Loveland and Lewis (1996) is particularly important. Pearson and

colleagues compared mentally retarded children with ADHD to mentally retarded children

without ADHD in an X-only version of the ‘Continuous Performance Test’ (CPT), modelled

on Rosvold, Mirsky, Sarason, Bransome and Beck (1956). They reported that children with

the dual diagnosis committed four times as many errors of commission compared to children

with MR-only. The authors concluded that the children with the dual diagnosis had poor

impulse control. However, this conclusion may be premature because CPT commission errors

do not comprise a unitary measure that is indicative of a single deficit (e.g. impulsiveness)

since other psychological processes, such as attention, are operative as well.

With this in mind, Halperin and colleagues (Halperin, Wolf, Pascualvaca, Newcorn,

Healey, O'Brien, Morganstein, & Young, 1988; Halperin, Sharma, Greenblatt, & Schwartz,

1991a; Halperin, Wolf, Greenblatt, & Young, 1991b) developed a classification of CPT errors

in an attempt to distinguish more clearly between the constructs of inattention and

impulsiveness, or response inhibition. This test involves responding to an "X" only when "X"

is preceded by the letter "A". Four different commission errors are possible: 1) the subject

responds directly after the appearance of an "A" and does not wait for the appearance of the

sequential letter “X” (A-only error), 2) the subject responds to a letter other than "X"

following an "A" (A-not-X error), 3) the subject responds to an "X" not preceded by an "A"

(X-only error), 4) the subject responds to a sequence of two letters consisting of neither "A"

nor "X" (random errors). Halperin et al. (1988) reported that A-not-X responses were faster

than the other CPT commission-error responses, reflecting hasty decision making. Some of

the A-only errors (20%) were long latency errors, reflecting an inability to wait for the next

letter (Halperin, Wolf, Greenblatt & Young, 1991b). Both error types were correlated with

educational ratings of impulsiveness, and error categories have made it possible to

differentiate between Developmental Reading Disorder (DRD) in groups with and without

ADHD and normal control groups (Kupietz, 1990), and between control groups and a group

of mixed hyperactive/aggressive children (Halperin, O'Brien, Newcorn, Healy, Pascualvaca,

Wolf & Young, 1990). It must be emphasized here that Halperin's operationalism of
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impulsiveness is based partly on fast but inaccurate responses (A-not-X errors) and partly on

the inability to suppress responses to inappropriate (distractive) stimuli (A-only errors).

In sum, Halperin's CPT-AX has proven its clinical significance as an objective

measure of attention capacity and response inhibition and can be used to differentiate between

symptoms of inattention and impulsiveness in children. Therefore this CPT-AX has been

adopted in the current study to test whether externalizing behavioural problems in MMR

children is associated with poor attention and/or poor-response inhibition. There was chosen

for a shorter version of the CPT, because we wanted to measure response inhibition, not

sustained-attention.

METHOD

Subjects

Twenty-one children (17 of which were boys) with a mean age of 145 months (SD =

13) participated in the current study. The children were inpatients of the Van Arkel Institute,

which is a residential establishment in central Holland. The parents or custodians had to give

written consent for the participation of the children (informed consent). The children

themselves participated on a strictly voluntary basis. They were diagnosed as MMR (mean IQ

= 75, SD = 9) with externalizing behavioural problems (ADHD with co-morbid CD). IQ only

is pertinent as far as Borderline Intellectual Functioning is concerned. However as this sample

involved children with many co-morbid problems, Mild Mental Retardation is a more

appropriate description according to DSM. The children were not only mentally handicapped

but also had many impairments as far as adaptive behaviour was concerned. Independent

diagnoses were made by a qualified child psychiatrist and a qualified child psychologist,

using DSM criteria. Only when the two diagnoses agreed, was each child selected for the

experiment. IQ was assessed using the WISC-RN test (comprehensive version). Children

were free from manifest psychiatric disorders (i.e. psychosis) and neurological impairments.

Criteria for residential placement were: the presence of both a dysfunctional family and

disruptive behaviour in the community, which would preclude foster-care placement. Prior to

their admission the subjects had also failed to respond to a course of outpatient

psychotherapy. About half of this sample was on medication, i.e. a low dosage of

pipamperon. This compound is registered as an antipsychotic drug. For practical (lengthy
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half-lives) and ethical reasons it was decided not to discontinue medication for the purposes

of the current study.

Nineteen children (10 of which were boys) with the mean age of 132 months (SD =

13) were recruited from a special-needs school and were diagnosed as MMR (mean IQ = 73,

SD = 8). The children had no history of psychiatric behaviour or neurological impairments,

and were assessed as being free from behavioural disorders using the CBCL-TRF test. The

results of the CBCL-TRF are shown in figure 1. IQ was assessed using the WISC-RN test

(comprehensive version).

Figure 1 presents the CBCL-TRF scores of both groups. Note: It was not possible to

assess the parents using CBCL for two reasons: 1) not all the parents were able to cooperate,

2) several children were placed in the institute under the Child Protection Act.
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Figure 1. CBCL-TRF t-scores of the MMR+ADHD+CD group and the MMR group. Note: a score

above 68 should be interpreted as significant problematic behaviour. A score of 50 or lower should be

interpreted as free from behavioural problems.

Description of the test

The CPT-AX was implemented using an Apple Macintosh LC-II. Children sat 60 cm

away from the screen and were instructed to press a response button if an “A” on the screen
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was followed by an “X”. (Note: the letter "A" functioned as a pre-target to prime the children

to prepare for a response). When the “A” was followed by any other stimulus (letter), the

child was supposed to refrain from responding. The stimuli were 1.5 cm high and the

presentation time of each stimulus was 450 msec. The inter-stimulus interval (ISI) was 2.2

seconds. In total the stimulus duration and ISI was quite prolonged; this was to allow for the

MMR status of the sample.

Procedure

Twenty-five practice trials were presented before the experiment (100 trials) started.

The experiment commenced only when a child completely understood the intention of the

task (criterion training). The children were instructed to react as quickly as possible but to

maintain a high level of accuracy. In general, the practice session lasted about 1 minute.

During the experiment the researcher sat beside the child. No interaction was allowed

between the researcher and the child during the experiment. The test took place in a quiet

room.

Design and analysis

The design was a repeated measures multi-level model, with group (two levels: MMR

with co-morbid problems and MMR without co-morbid problems) as the between group

factor. Trial type was the within-subject factor.

The data was initially analysed to determine whether the different commission error

sub-types were associated with particular response times (RTs) by comparing the children's

mean RT for A-not-X errors and A-only errors to their mean RT for correct responses ("Hits")

by means of two-tailed paired t-tests. This was done following the Halperin model (1991).

Analyses were carried out using non-parametric tests: Kruskall-Wallis.

RESULTS

Three latency findings for the groups of MMR subjects in this current study

substantiated the interpretational scheme of errors set out by Halperin and colleagues. A-not-

X responses (431 ms) were faster than ‘Hits’ (562 ms; t(20) = 6.01; p < .001), X-only errors

(671 ms) were slower than ‘Hits’ (562 ms, t(20) = 2.78; p < .05), and the speed of “Random”
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and ‘Hits’ (601 vs. 562 ms) did not differ (t(4) < 1). This allows us to interpret the findings in

terms of Halperin’s et al. model.

Table 1 shows the percentage of errors in the different categories and the percentage of

correct responses (‘Hits’) of the two groups.

TABLE 1. Percentage of errors and hits on the CPT test

MMR+ADHD+CD MMR Control Chi-square

Percentage of errors A-not-X 17.89 6.32 8.371 df = 1; p < .004

Percentage of errors A-only 5.39 4.6 4.492 df = 1; p < .034

Percentage of errors X-only 13.6 6.75 3.724 df = 1; p < .054

Percentage of random errors 0.83 0.12 1.806 df = 1; p < .179

Percentage of hits 84.13 86.4 0.255 df = 1; p < .613

The groups did not differ with respect to the proportion of inattention errors (A-not-

X), or to the speed or SD of ‘Hits’ and commission errors (p values between .605 and .930).

However, the MMR group with externalizing problems committed significantly more

inhibition errors (A-only) than the MMR group without externalizing problems (p < .034).

However, as mentioned in the introduction, only the A-only errors with long latencies reflect

impulsiveness. Too few A-only errors were made to divide A-only errors.

A regression analysis was carried out to determine the relationship between the CPT

test and the total CBCL-TRF scores. This clearly indicated a connection between response

inhibition, as measured with the A-not-X error rate, and the total CBCL-TRF external score

(F(1,38) = 6.114; p < .018). The relationship of the A-not-X error rate to the aggressive and

delinquent scores in the CBCL-TRF also proved to be significant (F(1,38) = 4.809; p < .035

and (F(1,38) = 6.204; p < .017). No association between A-not-X error rate and the other

behavioural scales of the CBCL-TRF were found. No connection was found between A-not-X

error rate and age or IQ level.
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TABLE 2. Regression analysis with predictor A-not-X errors

F p R square

External score CBCL-TRF 6.114 .018 .139

Aggression score CBCL-TRF 4.809 .035 .112

Delinquent score CBCL-TRF 6.204 .017 .140

In sum, relative to the MMR-only group, the MMR children with externalizing

disorders exhibited poor-response inhibition operationalized in terms of the A-not-X CPT

instrument. However, as stated earlier, half of this sample was on medication during testing.

Three analyses were carried out to determine whether medication was a confounding factor in

the current study. In the first analysis, children receiving medication were compared to the

unmedicated children with respect to the number of errors, the mean reaction time (RT) and

the standard deviations of the RT. No group differences were found. In the second analysis,

the medicated and unmedicated children were compared with the MMR-only group. It

appeared that both the medicated and unmedicated children exhibited poor- response

inhibition in comparison to the MMR-only group: the p values were .05 and .003,

respectively. In the third analysis the CBCL-TRF scores of the children with externalizing

disorders receiving and not receiving medication were compared. No differences were found

on any sub-scale, p values varied from .958 to .082.

INTRODUCTION EXPERIMENT 2

The main finding of the first experiment was that relative to MMR-only, MMR+ was

associated with poor-response inhibition. The goal of the second experiment was to explore

whether poor-response inhibition in such children was associated with an inability to suppress

immediate arousal.

Research has shown that a high-intensity auditory signal occurring simultaneously

with a response stimulus reduces RT, but increases the error rate (e.g. Van der Molen &

Keuss, 1979; 1981). If there is no risk of responding incorrectly, as in a simple RT task, speed

increases without a loss of accuracy. Furthermore, the effects of immediate arousal on
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performance are helpful when response preparation is low, but will lead to errors when

response preparation is already high. This pattern has been interpreted to suggest that an

auditory stimulus elicits an immediate arousal effect on motor activation (Bertelson &

Tisseyre, 1969). According to Sanders (1977), the auditory signal causes a direct coupling of

input and output processes, with errors as a possible result. Hence, in order to avoid high error

rates, immediate arousal should be suppressed. In his cognitive energetics model, Sanders

(1983) argued that this might be accomplished by means of the effort mechanism, which links

and, if necessary, disconnects perception from action.

The phenomenon of bypassing mental steps as a result of immediate arousal may be of

interest with respect to the observation made in Experiment 1: that children with the dual

diagnosis MMR+ commit many CPT errors of commission. Within this perspective, RT

performance of MMR children with an externalizing behavioural disorder (ADHD and CD)

will be compared to a normal control group under two different conditions (Condition A -

without a high-intensity auditory signal present, Condition B -with a high-intensity auditory

signal present) in order to test whether poor-response inhibition in the clinical group is

associated with an inability to suppress immediate arousal.

METHOD

Subjects

The group of 21 MMR children with externalizing disorders who participated in

Experiment 1 was extended to 30 children (24 of which were boys). The group had a mean IQ

of 74 (SD = 8) and a mean age of 146 months (SD = 16). The control group consisted of 101

children (48 of which were boys) with a mean IQ of 102 (SD = 11) and a mean age of 141

months (SD = 8). IQ was assessed using the WISC-RN test (comprehensive version). The

control children were recruited from normal schools in the immediate vicinity of the Van

Arkel Institute, and had no signs of learning disabilities, manifest psychiatric disorders, or

neurological impairments.

Description of test

The Alertness task, a sub-task of the Test for Attentional Performance (Zimmermann

& Fimm, 1996) was implemented using an IBM-PS/VP. The children sat 60 cm away from

the monitor. Under condition A, the children were instructed to press a button as fast as
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possible when a cross (x) appeared on the screen (n = 20 trials). Under condition B, the

children were instructed to wait for an acoustic signal (60 dBA) before reacting as fast as

possible when a cross (x) appeared on the screen (n = 20 trials). Figure 2 shows the time

parameters of the test.

duration of

Inter-Stimulus-Intervall 1 = 1-2.5 sec
ISI 2 = 0.166-1 sec
tone = 0.5 sec
cross = maximum of 2 secs
(cross disappears when reaction occurs within 2 secs)

FIGURE 2. Time parameters of the Alertness task.

To help focus the children's attention, the cross (x) was always preceded by a dot

under both conditions A and B. Responses were made by pressing a button. The condition

sequence of conditions applied in the test was A, B, B, A. Each test  lasted about 6 minutes.

Procedure

The children were instructed to react as quickly as possible but to maintain a high

level of accuracy. They were instructed to focus on the dot on the screen and to press the

button when a cross appeared on the screen, or to wait until they heard the auditory signal (a

tone). The children practised until they completely understood what they had to do in the test

(criterion training). In general, the practice session lasted about 2 minutes. During the test the

researcher sat beside the child. During testing no interaction was allowed between the

researcher and the child. The test took place in a quiet room.
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RESULTS

RT, accuracy, anticipation error rate and SD were each analysed for variations with

regard to the group factors (MMR vs. control) and the warning signal factor (present vs.

absent).
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Figure 3. Results of the MMR group with externalizing disorders and the control group in the

Alertness task. (Upper left figure: RT; upper right figure: SD; bottom left figure: correct responses;

bottom right figure: anticipation errors)

Figure 3 presents the test performance of the MMR+ group and the control group.

Overall, the control-group children responded faster (F(1,128) = 25.623; p < .001) than

MMR+ children with a smaller SD (F(1,128) = 65.029; p < .001). They also made more

correct responses (F(1,128) = 13.561; p < .001).

The auditory signal was found to have no effect with respect to the SD of RT

(F(1,128) = 1.466; p < .228). However, it did effect the mean RT and performance accuracy

quite significantly. Firstly, responses to the stimuli with an auditory signal were faster than

responses to the stimuli without the signal (F(1,128) = 50.319; p < .001). This was the same in

both groups: the interaction between the group and the conditions was not significant
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(F(1,128) = .424; p < .516). Secondly, the number of commission errors decreased under

conditions with the auditory signal (F(1,128 = 10.254; p < .002). This was especially true in

the case of the children with MMR +: the interaction between group and conditions was

(F(1,128) = 7.595; p < .007). The following findings have important significance with respect

to the inhibition hypothesis in MMR +: 1) MMR children with externalizing disorders made

more anticipation errors overall (F(1,128) = 49.141; p < .001), 2) this was particularly the

case under the condition where the auditory signal was present (error range: 0-11): the

interaction group versus condition nearly reached significance (F(1,128) = 3.693; p < .057).

To determine whether the medication factor confounded the current data, the same

analyses done in Experiment 1 were carried out again here. No differences were found

between the medicated and unmedicated groups with respect to RT (F(1,27) = 1.66; p < .207),

SD of RT (F(1,27) = .667; p < .421), number of correct responses (F(1,27) = 2.556; p < .121),

or number of anticipation errors (F(1,27) = .388; p < .566). Separate comparisons made

between the medicated and the unmedicated children and the control group showed that all

children had longer response times than the control group. This was the case in Condition B

with the auditory signal and Condition A without the auditory signal (p values were < .001).

With respect to the number of anticipation errors, it appeared that both the medicated children

and the unmedicated children made more anticipation errors compared to the control group

under auditory-signal conditions. Under Condition A without the auditory signal, only the

medicated children made more anticipation errors relative to the control group.

DISCUSSION

Using an X-only version of a Continuous Performance Test, Pearson, Yaffee,

Loveland and Lewis (1996) compared a group of children with mental retardation (MR) and

externalizing disorders to a group of children with MR-only. The MR group with

externalizing disorders committed four times as many errors of commission relative to the

MR-only group. Based on this finding, Pearson and colleagues concluded that MR plus

externalizing disorders is associated with poor-response inhibition. However, this conclusion

may have been premature since the CPT (X-only version) test is not inclined to differentiate

between inattention and impulsiveness. The goal of the first experiment was to explore

whether MMR children with externalizing disorders do indeed suffer from an inability to
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suppress an intended response compared to MMR children without co-morbid problems. For

this purpose, we used the CPT model developed by Halperin and colleagues, which is

designed to differentiate between attention and response inhibition.  

The conclusion of Pearson et al. was confirmed: it appeared that children with MMR

and externalizing behavioural problems have difficulty inhibiting their responses compared to

children with MMR without externalizing problems. An analysis of the response times

indicated that poor-response inhibition (increased number of A-not-X responses) in this group

could not be explained in terms of the speed accuracy trade-off principle: that is to say, the

group did not sacrifice accuracy for speed.

Halperin, Newcorn, Matier, Bedi, Hall and Sharma (1995) reported that impulsiveness

is associated with aggression regardless of whether ADHD was present or not, and argued

that it is an underlying personality trait. This is confirmed by our finding that impaired-

response inhibition is associated with aggression and delinquent scores in the CBCL test in

the clinical group.

It is interesting to note that the sample of children studied by Pearson et al. (1996) had

a mean IQ level of 56 which was considerably lower than the IQ level of the children who

participated in the current study. This suggests that poor-response inhibition is associated with

externalizing disorders, not with low IQ per se. This idea has recently been put forward by

Oosterlaan, Logan and Sergeant (1998) who carried out a meta-analysis concerning eight

response-inhibition studies in children with externalizing disorders (ADHD and CD) and a

normal IQ level. On the basis of a covariance analysis they argued that it is unlikely that poor-

response inhibition in externalizing disorders is associated with intellectual functioning.

However, children with an IQ level below 80 were excluded from their analysis.

Consequently, one may argue that the IQ range was too small to justify such a statement.

However, this argument no longer stands up given the outcome of the current study and the

study of Pearson et al. (1996). The current model (IQ-matched groups with and without

externalizing disorders) determined that the group differences regarding impulsiveness were

not attributable to low IQ scores.

The goal of the second experiment was to explore whether poor-response inhibition in

the MMR group with externalizing disorders was associated with an inability to suppress

immediate arousal. Findings were straightforward. The auditory signal had an immediate

arousal effect in both the MMR group with externalizing disorders and the control group: all
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children performed faster under Condition B with the auditory signal relative to Condition A

without the signal. However, the control-group children were able to suppress the immediate

arousal effect of the auditory signal, i.e. they uncoupled the input from the output mechanism

by means of the effort mechanism. However it was clear that the children with  dual diagnosis

were unable to suppress the immediate arousal effect of the auditory stimuli given the many

anticipation errors they made, which in turn is suggestive of impulsiveness.

The two experiments together show that MMR children with externalizing disorders

do not have the ability to delay arousal within the time domain: in Experiment 1 they were

unable to suppress their response within the time domain after a visual warning signal was

presented (the letter A) and before the GO signal (X) was presented; in Experiment 2 they

were unable to suppress their response when an auditory signal was presented virtually

simultaneously with the GO signal. Therefore, their difficulty in withholding their responses

was unrelated to the model used, and findings agree with the delayed-responding hypothesis

of Barkley (1994) and the delayed-aversion hypothesis of Sonuga-Barke 1992), creating a

hyper-responsiveness to signals used to stimulate response in children of normal intelligence

with an externalizing disorder.

Factors affecting the interpretation of the current study will be now discussed. These

include: 1) the type of children who participated in the experiments, 2) the fact that about half

of the institutionalized MMR children were on medication during testing, 3) the number of

subjects who participated.

The purpose of the current study concerned the nature of the cognitive deficit in

children with mild mental retardation and externalizing disorders. The MMR sample with

externalizing disorders, which participated, is unlikely to be representative of children with

ADHD and a low IQ score, given their inpatient status and the required admission criteria of

dysfunctional family and intractable disruptive behaviour. As a result, their drug treatment

(pipamperon which is a neuroleptic drug) is atypical in the field of ADHD. In The

Netherlands and Belgium, the drug is given to mentally retarded children with integration

disabilities. The drug is administered when all other medication has been ineffective.

Therefore, the drug can be seen as a last-resort drug. The severity of the problematic

behaviour of the children who participated made it unethical to stop medication for the

purposes of the experiments. Therefore, given the aim of the study, an important question
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arises concerning the extent to which pharmacology has contributed to the main finding of the

study, i.e.: MMR children with externalizing disorders are impulsive. Several analyses were

carried out in order to measure the effect of medication on RT performance. Based on such

post hoc analyses, it seems safe to conclude that medication did not confound the outcome of

the current study; even the unmedicated MMR children with externalizing disorders

demonstrated poor response-inhibition compared to the control group.

It must be emphasized again that the aim of the study was to investigate cognitive

abilities in a patient group, which required a controlling device to check for the possible

effects of medication, in this case pipamperon. The aim was not to measure the clinical

effectiveness of pipamperon because  the range of dependent variables employed was

obviously too limited to meet the requirements needed to achieve this. However, it remains a

surprising finding that this compound did not interfere with the cognitive measures used in

this investigation. At best, we could speculate that the MMR children on medication might

perhaps have performed even more poorly had they not been on medication while

participating in the tests. For the moment, however, it is more appropriate to conclude that the

outcome with respect to medication calls for further research with the measurement of the

beneficial effects of pipamperon in MMR children with externalizing disorders as the primary

aim.

It may be argued that a model involving a small number of subjects, as was the case

here, does not provide a ready interpretation of experimental effects. There are three points to

be made regarding this issue. 1) in spite of the small numbers, all groups conformed to the

predicted effects of the manipulative tasks. 2) the MMR group with externalizing disorders

exhibited poor-inhibitory control in two different experimental paradigms. Hence, the strength

of the present findings is not only based on statistical or group size, but also on

replicativeness. 3) and Gaito (1963) has indicated that given two experiments with the same

level of significance, the experiment with the smaller sample size would produce the more

convincing results.
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FOREWORD CHAPTER 4

In chapter three the concept of impulsiveness was explored. In the first experiment a

task was executed which distinguishes between inattention errors and impulsiveness errors:

the CPT according to Halperin. It appeared that children in the target group did not make

more inattention errors compared to MMR children without externalizing disorders, but did

make more impulsiveness errors. This suggests that impulsiveness in our target group is

independent of their low IQ.

In the second experiment the suppression of immediate arousal stimulated by an

acoustic signal was measured. It appeared that the children in the target-group have

difficulties in suppressing immediate arousal compared to the normal control group.

Chapter three suggests that the target group can be best described in terms of

impulsiveness. The question in chapter 4 concerns the extent in which their impulsive

behaviour is dependent upon their behavioural state.
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CHAPTER 4

SUSTAINED ATTENTION, RESPONSE INHIBITION AND STATE REGULATION IN
CHILDREN WITH MILD MENTAL RETARDATION WITH AND WITHOUT

EXTERNALIZING DISORDERS.1

Dirk-Jan van der Meer, Jaap van der Meere, Hanns Jürgen Kunert, Alex Fedde Kalverboer.

In the first experiment of this study we explored sustained attention capacity in the

MMR group with externalizing disorders. It appeared that they had the tendency to

make more errors of commission compared to a normal control group. Commission

errors are an index of impulsiveness. This interesting finding led us to carry out a

second experiment to explore the concept of impulsiveness. Van der Meere, Stemerdink

and Gunnink (1995) reported that poor response inhibition in ADHD children with a

normal IQ is the reflection of a deficit in behavioural state regulation. The aim is to

evaluate response inhibition and state regulation in institutionalized children with

mental retardation and externalizing disorders. The children in this study have been

officially diagnosed as Mildly Mentally Retarded with externalizing disorders, such as

Attention-Deficit/Hyperactivity Disorder (ADHD) and Conduct Disorder (CD). It

appeared that the MMR group with ADHD and CD had problems with response

inhibition, which could not be explained in terms of poor state regulation.

Consequently, the inhibition problems in MMR children with ADHD and CD did not

mirror the inhibition problem observed in ADHD children with a normal IQ level. No

deficit in response inhibition or in state regulation was found in the MMR-only group.

Keywords: response inhibition, state regulation, sustained attention, mild mental retardation,

externalizing disorders.

                                                          
1 Submitted for publication
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INTRODUCTION EXPERIMENT 1

A few years ago, Pearson, Yaffee, Loveland and Lewis (1996) published an important

study concerning sustained and selective attention abilities in a sample of children with Mental

Retardation (MR) with Attention-Deficit/Hyperactivity Disorder (ADHD). The authors

underlined that very little was known about cognition in such children with the dual diagnosis

MR plus ADHD, despite the fact that the prevalence of the dual disorder is considerably higher

than ADHD minus MR. Since the publication of their study nothing has changed: to this present

day subaverage intelligence (IQ < 80) still remains an exclusionary criterion in cognitive studies

of ADHD and related disorders.

Pearson and colleagues used a visual Continuous Performance Test (CPT) among others,

to explore the relationship between MR and ADHD. The findings were as follows: 1) the MR

group with ADHD responded nearly four times more often to non-targets (commission errors)

than the MR group without ADHD, which is suggestive of poor impulse control in the MR group

with ADHD, 2) no difference in performance decrement with respect to task duration was found

between the groups, indicating no differentiation in sustained attention deficit between the MR

children with ADHD and the MR-only children.

Given the significant potential consequences of poor cognition for school performance,

social interaction etc., this issue clearly merits further systematic investigation. Therefore, within

this in mind, the current study elaborates on the findings of Pearson and colleagues concerning

poor impulse control and sustained attention in children with a subaverage intelligence level plus

externalizing behavioural problems. The first experiment is devoted to sustained attention, the

second to response inhibition.

Many Continuous Performance Tests (CPT's) have been developed during the last three

decades. What these tests have in common, is that the subject is instructed to press a button when

a target stimulus is presented in a visual or auditory modality. The target / non-target ratio is

generally 20 : 80. The task generally lasts more than 10 minutes without any breaks. It is obvious

that subjects will demonstrate a performance decline as the task duration progresses. According
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to Sanders’ (1983) theory of state regulation, the decline in performance over time may be

explained as follows:

The factor time-on-task induces a state of underactivation in the subject, which in turn,

results in a decrement in task efficiency as the task continues. To counteract this decrement in

performance, subjects may change their actual (underactivated) state in the direction of the

required state by allocating extra effort across the CPT. Hence, we may hypothesize that task

efficiency is "optimal" at the beginning of the CPT and “minimal” at the end of the test,

especially in those who do not allocate extra effort in the course of the CPT.

Thus, the CPT paradigm and its performance decrement over time may be considered as

an excellent paradigm to evaluate the capacity of subjects to regulate their state. Within this

perspective, it is important to note that there is accumulating evidence that purely ADHD

children with a normal intelligence show a rapid performance decline as the CPT duration

progresses (for a review see Van der Meere, 1996), indicating that ADHD children do not

allocate extra effort in order to adjust their underactive state in the course of the CPT. This

hypothesis was recently tested in the laboratory, of the University of Groningen, by evaluating

the 0.10 Hz component of the heart-rate variability. It appeared that control group children were

regulating their state by allocating extra effort over time to fulfil the CPT requirements, which

was not the case in the purely ADHD group (Börger, Van der Meere, Ronner, Alberts, Geuze &

Bogte, 1999). Thus, compared to normal children, purely ADHD children with a normal

intelligence level showed a rapid CPT performance decrement over time, which could be

explained in terms of a deficit in state regulation.

The goal of the first experiment is to explore sustained attention capacity in MMR

children with externalizing disorders. Pearson et al. compared the CPT performance decline of

two MMR groups of children (one MMR group with and one MMR group without externalizing

behavioural problems) and reported no differential decline in performance efficiency between the

two groups. In this perspective, their conclusion that MMR children with and MMR children

without ADHD do not differ in their ability to maintain attention over time is correct. This
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finding agrees with a study by Melnyk and Das (1992) who also failed to differentiate between

MMR children with ADHD and children with MR-only. However, both studies excluded a

normal control group. Consequently, to date it remains an open question whether MMR children

with externalizing disorders have a sustained attention deficit compared to the norm. Therefore,

in an attempt to find the answer, the decline in CPT performance efficiency over time of MMR

children with externalizing disorders and normal children will be compared using an auditory

CPT. The reason for the choice of an auditory CPT can be explained as follows: Börger and Van

der Meere (in press: b) investigated visual behaviour of ADHD children using a visual CPT and

reported that ADHD children started to look away from the monitor more and more frequently as

the test duration progressed. This ‘staring’ behaviour interfered with the task accuracy of the

ADHD children. Hence, the overactivity level (in this case the looking-away-behaviour) may be

confused with sustained-attention capacity when using a visual CPT. Therefore, an auditory CPT

seemed to be more suitable for indexing sustained-attention capacity in overactive children who

make up our group of interest: MMR children with ADHD and CD.

METHOD

Subjects

Twenty-four MMR children (19 of which were boys) with externalizing disorders. The

mean IQ of this group was 75 (SD = 9), assessed using the comprehensive version of the WISC-

RN. The mean age was 144 months (SD = 16). A qualified child psychiatrist and a qualified child

psychologist made independent diagnoses by means of interviews with parents, teachers and

caretakers, and observations. Only when the two diagnoses agreed, was each child selected for

the experiments. The parents or custodians had to give written consent for the participation of the

children (informed consent). The children themselves participated on a strictly voluntary basis.

Children met DSM-III-R criteria for ADHD and CD. The IQ alone is only pertinent as far as

Borderline Intellectual Functioning is concerned. However in this sample of children exhibiting

many comorbid problems, mild mental retardation is a more appropriate description according to
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DSM. Children were free from manifest psychiatric behaviour (i.e. psychotic) or neurological

impairments. They were inpatients of the Van Arkel Institute, which is a residential

establishment in the centre of Holland.

Fourteen children were on medication prior to the study and remained on medication

throughout its duration. The decision not to discontinue medication stemmed from the

impracticability of entirely eliminating medicines with lengthy half-lives from the children’s

systems, e.g. most children were using Dipiperon   (generic name: Pipamperon). In addition,

there were ethical considerations for maintaining medication: the potential deterioration in

behaviour and the disruption of treatment programmes. Hence, inhibition and state regulation

was evaluated in these children in what physicians describe as their “optimal” clinical condition.

As has already been stated, in most cases the MMR children with behavioural disorders

were receiving a low dosage of pipamperon. Pipamperon is registered as an antipsychotic drug.

In a normal dosage, pipamperon has a mild antipsychotic effect, a strong antiserotonine effect

and is a mild sedative (Farmaco-therapeutisch kompas, 1996). It is also prescribed in clinical

practice for aggressive behaviour in children and it is administered if all other medication has

been ineffective. Therefore the drug can be seen as a last-resort drug. In the Netherlands and

Belgium it is administered to children with mental retardation and integration disabilities

(Gunning, 1994). The exact working mechanisms of the drug are unknown.

A low dosage of pipamperon has no side effects, it is not sedating and has no

extrapiramidal effects (motor impairments for example), but it can be claimed to have a positive

effect on the behaviour (less aggressive behaviour) of mentally retarded subjects (Van Putten,

1990). Also in low doses, pipamperon is a moderate dopamine-D2-antagonist and a strong

serotonine-S2-antagonist (Van Putten, 1990). In every experiment, the effects of the medication

will be evaluated in order to determine whether it had an effect on the task variables. In an

analysis using the CBLC-TRF no differences were found between the medicated and the non-

medicated group in the scores in every sub-scale or the total scores.

The design of the study would have been improved by taking separate groups of children

with and without medication, or just one group not on medication, or by carrying out experiments
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before and after medication. However, if we had chosen only unmedicated children, too few

children would have been available for selection, and as a consequence the statistical power of

the study would have been decreased.

This group was compared with 30 normal children (12 of which were boys) with a mean

IQ of 101 (SD = 7) and a mean age of 139 months (SD = 7). IQ was assessed with the WISC-RN,

comprehensive version. The normal children were recruited from normal schools, and had no

signs of learning disabilities, manifest psychiatric disorders or neurological impairments, and

were free from behavioural disorders according to their parents and teachers. The group may be

best described as a random school population. The parents of the children were informed about

the aim of the study in writing and by means of information sessions, and had to give written

consent for the participation of their children. The children themselves participated on a

voluntary basis and received no reward for their participation.

Test

The test was a subtest of the Test for Attentional Performance (Zimmermann & Fimm,

1996). Children sat 60 cm away from the computer screen and were instructed to respond to

irregularities in acoustic signals. The signals were alternating high or low tones (440 and 1000

Hz. and 60 dBA.) and the interval between two tones was fixed at 1000 ms.. When two low or

two high tones were presented in succession (e.g. di da di da di da da or: di da di da di di) the

child had to press a response button. This occurred 23 times every 5 minutes and the complete

test lasted for 10 minutes. The children practised until they understood the intention of the task

(criterion training). In general, the practice session lasted about 2 minutes.

Instruction

The children were instructed to react as quickly as possible but to maintain a high level of

accuracy. During the entire experiment the researcher sat beside the child but no interaction was

allowed. The test took place in a quiet room.
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Design and analysis

The design was a repeated-measurement design with group (2 levels: MMR group with

externalizing disorders vs. control children) as the between -group-factor, and condition (minutes

0-5, and minutes 6-10) as the within-subject-factor (two time frames were chosen, otherwise not

enough observations would have been made). The dependent variables were: mean of the

reaction times, standard deviation of the reaction times and commission errors.

RESULTS

Fourteen children in the MMR group with externalizing disorders remained on

medication during the experiment. An initial analysis showed that the medicated group did not

differ from the non-medicated group with respect to the mean RT (F(1,22) = 1.851; p < .187),

standard deviation of RT (F(1,23) = .367; p < .551), number of correct responses (F(1,23) = .050;

p < .826) or commission errors (F(1,21) = .725; p < .404). Since no significant differences were

found in task performance, it was decided not assess the medicated and unmedicated children as

separate groups any further in order to increase the statistical power of the study. Figure 1

presents the reaction times.
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FIGURE 1. Reaction times of the MMR+ADHD+CD and control group in the sustained-attention task.
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The MMR group with externalizing disorders performed faster compared to the normal

control children: this group main effect was (F(1,52) = 8.356; p < .006). Children responded

slower in the second part of the task compared to the first part of the task: the influence of this

main time-on-task effect on RT performance was (F(1,52) = 29.810; p < .000). However, the

performance decline was equal for both groups: the interaction between group and time-on-task

was not significant (F(1,52) = .145; p < .705). Figure 2 presents the standard deviations.
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FIGURE 2. Standard deviation of the MMR+ADHD+CD and control group in the sustained-attention

task.

The MMR children with externalizing disorders had a significantly smaller standard

deviation compared to the normal control group: this group main effect was (F(1,52) = 17.397; p

< .000). There was no significant time-on-task effect on the standard deviation of RT: 1) the

main effect of time-on-task on SD was (F(1,52) = .413; p < .523), 2) the interaction between

group and time-on-task was (F(1,52) = .011; p < .918). Figure 3 presents the number of errors.



 SUSTAINED ATTENTION, RESPONSE INHIBITION AND STATE REGULATION IN CHILDREN WITH
MILD MENTAL RETARDATION WITH AND WITHOUT EXTERNALIZING DISORDERS

75

������������
������������
������������
������������
������������
������������

������������
������������
������������
������������
������������
������������
������������
������������

���������������
���������������
���������������
���������������
���������������

��������������
��������������
��������������
��������������
��������������
��������������

0

0,5

1

1 ,5

2

2 ,5

3

3 ,5

4

0-5  m inu tes 6-10  m inu tes

C ondition

N
u

m
b

er
 o

f 
er

ro
rs

�������
�������M M R +A D HD +C D�������

C ontro ls

FIGURE 3. Number of errors of the MMR+ADHD+CD and control group in the sustained-attention

task.

Groups did not differ in the number of commission errors: the main group effect was

(F(1,52) = 3.314; p < .075). Children made more commission errors in the second part of the test

compared to the first part of the test: main effect for time on task on the commission errors was

(F(1,52) = 13.810; p < .000). Groups did not differ with respect to the decline in task efficiency

over time: the interaction between group and time-on-task for the commission errors was

(F(1,52) = .494; p < .485).

INTRODUCTION EXPERIMENT 2

The findings in the first experiment merit further investigation. It was expected that the

performance of the MMR group with externalizing disorders would be worse with respect to

reaction times and standard deviations. This was not the case. However, they tended to make

more errors of commission, which indicates impulsiveness. The tendency to make more

commission errors could be a result of their mental handicap, but could also be caused by their

other diagnoses. Therefore in the second experiment the concept of impulsiveness will be

explored further.

There is no universally accepted definition of impulsiveness or response inhibition.

Schagar and Logan (1990) state that deficient inhibitory control is revealed by impulsive
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behaviour, such as responding before a task is understood, answering before a question has been

completed, being easily distracted by irrelevant stimuli, or the inability to correct false responses.

Impulsiveness within the ADHD syndrome is, according to DSM – III - R, represented by: giving

an answer before the question has been completed; the subject is unable to wait his or her turn;

the subject frequently interferes in activities of others.

Impulsiveness is not the same as perseveration (frequently seen in (M)MR). Although

perseveration is easily confused with impulsiveness (the person cannot stop certain activities),

they are separate constructs and can be differentiated in terms of goal directed behaviour: i.e.  in

perseveration the goal is already reached, but the person keeps responding, whereas with

impulsiveness the person is unable to inhibit a performance before the goal is reached. Another

way in which impulsiveness can be understood is the inability to abruptly stop behaviour once it

has been initiated. Therefore, impulsiveness is related more to an inability to alter an ongoing

output rather than a deficit in initiation of behaviour. Another definition of impulsiveness is

given by Buss and Plomin (1975) who included persistence and sensation-seeking in the

impulsiveness concept. Block, Gjerde and Block (1986), and Olsen (1989) defined impulsiveness

in terms of risk taking, over-reactivity to frustration, and the inability to plan ahead respectively.

Given the definitions/interpretations mentioned above, it is not surprising that there is no

indubitable definition of the concept of impulsiveness. It is not clear whether the construct of

impulsiveness is truly multidimensional or whether this is an artefact born of the heterogeneity of

tests measuring it. There is a strong need for a practical way of defining a measurement of

response inhibition. On a practical level (although somewhat limiting) response inhibition is

defined as the ability to withhold a motivated and goal-directed response to enhance adaptive

functioning.

A plethora of (frontal) tests have been used in the past to test the response-inhibition

hypothesis in externalizing disorders [Attention-Deficit/Hyperactivity Disorder (ADHD) and

Conduct Disorder (CD)], such as the Children's Embedded Figure Test, the Wisconsin Card

Sorting Task, the Porteus Maze, the Matching Familiar Figures Test, Draw/Walk a line Slowly,

Trail Making, and the Stroop. It is well established that children with externalizing disorders
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perform poorly in such tests (see Barkley, 1994 for an extensive review). However, the critical

issue is whether poor performance in such tests is really a reflection of poor response inhibition,

because these tests measure a whole web of cognitive functions and display low differential

validity between clinical populations (for an extensive review on this issue, see Van der Meere,

1996).

Recently, new paradigms have been developed to test the response-inhibition hypothesis.

For example: the Stop paradigm of Schachar and Logan (1990). In this test the child is given a

primary-reaction time task, where a stimulus is presented, to which the child is expected to

respond. Intermittently, a secondary stimulus (following the primary stimulus) is presented, to

which the child is instructed to inhibit its response. It was found that the further a response has

proceeded, the more difficult it is to stop the process of response in children with ADHD.

A large number of commission errors is traditionally seen as a reflection of poor response

inhibition. However, it is likely that their level of performance accuracy, especially in children

with an externalizing disorder, is influenced by the (behavioural) state in which they execute a

cognitive test (for an extensive elaboration of this concept, see Van der Meere, 1996). This was

recently demonstrated by Van der Meere, Stemerdink and Gunnink (1995). They investigated

response inhibition in ADHD children with a normal IQ using a Go-No-Go test, derived from

Sanders’ (1983) theory of state regulation. Their test merely required subjects to press a response

button when the letter Q was presented (Go-signal). No response was required when the letter O

appeared (No-Go-signal). The ratio of Go-No-Go trials was 80:20. Signals were presented under

three conditions with an inter-stimulus-interval of one second (fast condition), four seconds

(medium condition) and eight seconds (slow condition). The ADHD group made many errors of

commission under the fast and, in particular, slow conditions. Under the medium condition, the

ADHD children’s performance was equal to the control group. Overall, test performance of the

control group was the least influenced by the presentation rate of the Go-No-Go stimuli. Findings

were interpreted in terms of a state regulation deficit in the ADHD group as follows:

The control children were able to counteract a performance decrement under the fast and

slow conditions by adapting their behavioural state with respect to the presentation rate of the
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stimuli, i.e. they were able to reduce their behavioural state under the fast condition, and to

increase their behaviour al state under the slow condition. The ADHD children in contrast, were

unable to adjust their behavioural state with respect to the task demands: they were easily

overactivated and underactivated with poor response inhibition as a result. ADHD children

showed no poor response inhibition under the condition with a medium presentation rate of

stimuli. Consequently, it was concluded by the researchers that the key problem in ADHD with a

normal IQ is poor state regulation, not response inhibition per se. This hypothesis was recently

tested in the laboratory of the University of Groningen, by evaluating the (tonic) 0.10 Hz

component of the heart-rate variability and the (phasic) heart-rate deceleration before the Go- or

No-Go signal was presented. The first measurement is considered to be a psychophysiological

index of effort: the more effort the subject allocates, the smaller is the variability of the 0.10 Hz

component. The second measurement is considered to be a psychophysiological index of motor

activation. Groups did not differ with respect to the two indices when the Go-No-Go stimuli were

presented at the fast rate. However, groups did differ with respect to both indices when the

signals were presented slowly, indicating an (activation/effort) state regulation deficit in the

ADHD group (Börger & Van der Meere, in press: a). A normative study indicated that their

ability to regulate the behavioural state (defined in terms of the Go-No-Go test) is arrested by at

least 2 years (Van der Meere & Stemerdink, 1999), and a psychopharmacological study showed

that their state regulation deficit is resistant to methylphenidate and clonidine (Van der Meere,

Gunning & Stemerdink, 1999). Note: the hypothesis that ADHD is not associated with poor

response inhibition was confirmed, to a limited degree, by Van der Meere, Gunning and

Stemerdink (1996) using a Stop and Change response bias test.

Using the same Go-No-Go test, Van der Meere and colleagues found that poor response

inhibition in: 1) Learning Disabled children without ADHD (Van der Meere, Vreeling &

Sergeant, 1992), 2) ADHD children with a comorbid Tic Disorder (TD) (Van der Meere,

Stemerdink & Gunning, 1995), 3) children who have been continuously treated for

Phenylketonuria (PKU) from infancy (Stemerdink, Van der Meere, Van der Molen, Kalverboer,

Hendrikx, Huisman, Van der Schot, Van Sprongen & Verkerk, 1995) was determined to a lesser
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degree by the presentation rate of the Go-No-Go stimuli. That is to say, such patient groups

demonstrate poor response inhibition independently of the signal rate, indicating that poor

response inhibition in these groups cannot be explained in terms of poor state regulation, which

is the case in purely ADHD children with a normal intelligence level. This finding is important

with respect to the discriminant validity problem in childhood psychopathology. The sum of

these results form a first step on the road to understanding the true nature of the cognitive deficit

in ADHD children with a normal intelligence level.

As discussed earlier, Pearson and colleagues reported that MR children with externalizing

disorders have problems in inhibiting responses. The goal of the second experiment in the current

study, is to test whether poor response inhibition in children with externalizing disorders and a

subaverage IQ level mirrors the inhibition problem of the purely ADHD child with a normal IQ.

To this purpose, three groups were selected: 1) a group of children with mild mental retardation

with externalizing disorders [ADHD plus Conduct Disorder (CD)], 2) a group of children with

mild mental retardation, but without externalizing disorders, 3) a normal control group. A Go-

No-Go test with the variable inter-stimulus-intervals was used. The hypothesis is as follows: if

the response inhibition deficit in MMR with externalizing disorders mirrors the response

inhibition deficit of ADHD children with a normal IQ level, then the number of commission

errors ought to be related to the presentation rate of the Go-No-Go stimuli.

METHOD

Subjects

Twenty-one MMR children (16 of which were boys) who met DSM-III-R criteria for

ADHD and CD participated in this experiment. They had a mean age of 144 months (SD = 14)

and an IQ of 75 (SD = 10). IQ was assessed using the WISC-RN (comprehensive version). The
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group was virtually the same as in the first experiment, except that three children were not able to

participate because of illness or referrals.

The MMR group with externalizing disorders was compared to 15 children (9 of which

were boys) who did not meet any DSM-III-R diagnosis other than MMR (the MMR-only group).

Their mean IQ was 67 (SD = 7), and their mean age in months was 143 (SD = 12). The IQ was

assessed using the WISC-RN (comprehensive version). The children were selected from a larger

sample of MMR children who had been placed in special education programmes. The parents of

the children were informed about the aim of the study in writing and by means of information

sessions, and had to give written consent for the participation of their children. The children were

selected as follows: 1) from a larger sample (n = 120), teachers were asked to identify children

who were free from behavioural disorders; 2) using the Licor questionnaire (frequently used in

Dutch schools) to select children who were free from behavioural disorders (n = 25), 3) finally

also using the Child Behavior Check List-Teachers Report Form (CBCL-TRF, Achenbach &

Edelbrock 1983) to select those children who were free from behavioural disorders (n = 15). No

aetiologies of MMR were identified. In sum, the inclusion criteria were: freedom from manifest

psychopathology; no neurological symptomatology, no behavioural disorders and not on

medication.

Figure 4 presents the CBLC-TRF scores of the MMR group with externalizing disorders

and the MMR-only group. Note: It was not possible to assess the parents with the CBLC for two

reasons: 1) not all the parents were able to co-operate, 2) several MMR children with

externalizing disorders were placed in the institute under the Child Protection Act.
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FIGURE 4. CBCL-TRF scores of the MMR+ADHD+CD group and the MMR-only group. Note: a score

above 68 should be interpreted as significant problematic behaviour. A score of 50 (and lower) should be

interpreted as free from behavioural problems.

The normal control group consisted of 18 children (9 of which were boys) with a mean IQ

of 104 (SD = 10) and a mean age of 141 months (SD = 26). IQ was assessed using the WISC-RN

(comprehensive version). The normal children were recruited from normal schools, and had no

signs of learning disabilities, manifest psychiatric disorders, neurological impairments and were

free from behavioural disorders according to their parents and teachers. The group may be best

described as a random school population. The parents of the children were informed about the

aim of the study in writing and by means of information sessions, and had to give written consent

for the participation of their children. The children themselves participated on a voluntary basis

and received no reward for their participation. The three groups (MMR with externalizing

disorders, MMR-only and the control group) did not differ with respect to age.
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Test

A monitor was placed 60 cm away from the children. In each trial, 3 stars and 1 letter,

either P or R were presented inside a square (4 cm), on the monitor screen for 700 milliseconds.

The location of the stars and letter in the square changed in each trial. The children were

instructed to press a response button with their dominant index finger when the P appeared.

When the letter R was presented (in 20 percent of the trials) no response was allowed. These

trials measured the capacity to withhold response.

∗∗∗∗ ∗∗∗∗ ∗∗∗∗ ∗∗∗∗
∗∗∗∗ P R ∗∗∗∗

FIGURE 5. Stimuli in the Go-No-Go task. The  stimulus on the left is an example of a Go stimulus and

the stimulus on the right is an example of No-Go stimulus.

The presentation rate of the stimuli was varied by changing the inter-stimulus-interval.

Under the condition with a fast presentation rate the interval was 1 second and the number of

trials was 462. Under the conditions with a medium and a slow presentation rate, the intervals

were 4 and 8 seconds and the number of trials 140 and 72 respectively. Each condition lasted

about 10 minutes. The 3 conditions were counterbalanced. Conditions were practised until 5

consecutively correct  responses were made.

Instruction

The children were instructed to react as quickly as possible but to maintain a high level of

accuracy. After each test condition a short break was taken. During the entire experiment the

researcher sat beside the child, but no interaction was allowed. The test took place in a quiet

room.
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Design and analysis

The design was a repeated-measurement design with group (3 levels: MMR with

externalizing disorders (ADHD and CD), MMR-only, and normal) as the between-subject-factor.

Presentation rate of stimuli (3 levels: fast, medium and slow) was the within-subject-factor.

Mean reaction time, standard deviation and errors of commission were the dependent variables.

Analysis was done by General Linear Model-Repeated Measures Model: Full-factorial, sum of

squares: Type III, contrasts: non.

RESULTS

Fourteen children in the MMR group with externalizing disorders remained on

medication during the experiment. An initial analysis showed that the medicated children did not

differ from the non-medicated children with respect to mean RT (F(1,19 = 1.706; p < .207),

standard deviation of RT (F(1,19) = .889; p < .358), or number of commission errors (F(1,19) =

.135: p < .874). Therefore, it was decided not to assess the medicated and unmedicated children

as separate groups any further in order to increase the statistical power. Figure 6 presents the

reaction times.
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FIGURE 6. Reaction times in the Go-No-Go task of the MMR+ADHD+CD group, the MMR-only group

and the control group under fast, medium and slow conditions.
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Presentation rate of stimuli strongly influenced task performance; the faster the

presentation rate, the faster was the mean reaction time: the main effect of presentation rate on

reaction time was (F(2,102) = 118.201; p < .000).

Groups differed with respect to mean RT: the group main effect was (F(2,51) = 4.167; p <

.021). However, the group by condition interaction was not significant (F(4,102) = 1.192; p <

.319), indicating that the effect of presentation rate was the same in all three the groups. A series

of Post-hoc tests revealed that the MMR group with an externalizing disorder responded faster in

all three conditions compared to the MMR-only group and the control group. Under the fast

condition, the MMR group with externalizing disorders responded faster than the control group

(p < .022), but not significantly faster than the MMR-only group (p < .148). The MMR-only

group, in turn, did not differ in mean RT from the control group (p < .460). Under the medium

condition, the MMR group with externalizing disorders responded faster compared to both the

MMR-only group (p < .042) and the control group (p < .006). Again, the mean RT of the MMR-

only group was not different from the control group (p < .527). Also under the slow condition,

the MMR group with externalizing disorders responded faster than both the MMR-only group (p

< .020) and the control group (p < .023). Once again, the MMR-only group did not differ in mean

RT from the control group (p < .872). In sum, the MMR group with externalizing disorders

reacted faster to target stimuli than the two other groups, irrespective of the presentation rate of

the stimuli. Figure 7 presents the standard deviations of the reaction times.
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FIGURE 7. Standard deviations of the MMR+ADHD+CD group, the MMR-only group and the control

group.

The presentation rate had no significant effect on the standard deviation of RT: the main

effect for condition was (F(2,102) = .512; p < .601). Groups differed with respect to their

standard deviation of RT: the group main effect was (F(2,51) = 5.536; p < .007). Post hoc tests

revealed that under the fast condition, the MMR group with externalizing disorders had a greater

standard deviation than the control group (p < .010). No difference was found between the MMR

with externalizing disorders and MMR-only group (p < .412). The MMR-only group did not

differ from the control group (p < .103). No difference in SD under the medium condition was

found between the three groups. Under the slow condition, the MMR with externalizing

disorders had a greater standard deviation than the normal group (p < .000), but no difference

was found with the MMR-only group (p < .107). Figure 8 presents the percentage of errors.
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FIGURE 8. Percentage of errors of the MMR+ADHD+CD group, the MMR -only group and the control

group.

Groups differed with respect to the percentage of commission errors: the group main

effect was (F(2,51) = 6.797; p < .002). The two-way interaction group by condition was not

significant (F(4,102) = 1.091; p < .365), indicating that the difference in inhibition capacity

between the groups was independent of the presentation rate of stimuli. Post hoc tests revealed

that the MMR group with externalizing disorders made the greatest number of errors of

commission, irrespective of the presentation rate. Under the fast condition, the MMR group with

externalizing disorders made more errors of commission than the two  other control groups (p <

.014), however the contrast with the MMR-only group was not significant (p < .213). The

contrast between the MMR-only group and the normal control group was not significant (p <

.273). Under the medium condition, the MMR group with externalizing disorders made more

errors of commission than both the control group (p < .007) and the MMR-only group (p < .000).

The contrast between the MMR-only group and the control group was not significant (p < .410).

Under the slow condition, the MMR group with externalizing disorders made more errors than

both the MMR- only group (p < .007) and the control group (p < .011). The contrast between the

MMR-only group and the control group was not significant (p < .771).
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GENERAL DISCUSSION

The first experiment investigated the issue of state regulation and sustained attention in

children with the dual diagnosis MMR plus ADHD/CD. To this purpose, their CPT performance

was compared to a normal control group. Findings were straightforward. First, it was found that

the MMR group had the tendency to make more errors of commission than the norm group.

Errors of commission are generally considered to reflect poor impulse control. Therefore a

second experiment was carried out and the initial finding was confirmed: i.e. MMR children with

externalizing disorders have problems with impulse control. Secondly, no difference in

performance deterioration over time was found between the two groups. This finding was also

confirmed by the results of the second experiment: i.e. the problems with impulse control of the

MMR children with externalizing disorders cannot be explained in terms of a state regulation

deficit. Consequently, the results of the two experiments demonstrate that the cognitive problems

seen in purely ADHD children are different in nature compared to those in children with the dual

diagnosis MMR plus externalizing disorders.

The goal of the second experiment was threefold: 1) to confirm the tendency found in the

first experiment, 2) to confirm whether this tendency was a result of mental retardation or

externalizing disorders, 3) to test whether cognitive problems in children with the dual diagnosis

MMR plus externalizing disorders mirrored the cognitive problems seen in purely ADHD

children of normal intelligence. In the second experiment, a Go-No-Go test was used with a fast,

a medium and a slow presentation rate of stimuli. Previous studies have found that the capacity

to inhibit responses in purely pervasive ADHD children of normal intelligence is strongly related

to the presentation rate of Go-No-Go signals displayed: i.e. with a medium presentation rate,

ADHD children show no problems with response inhibition. However with a fast presentation

rate, children are easily overactivated, and with a slow presentation rate, they are easily

underactivated. Overactivation and underactivation both result in poor response inhibition. This

finding has been interpreted in terms of poor state regulation in ADHD: seen in this way, the key

problem of ADHD is state regulation, not response inhibition. The hypothesis that a sub-optimal
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activation level can be held responsible for poor response inhibition in children with

externalizing disorders with a normal intelligence level has recently been replicated by other

researchers (Scheres, Oosterlaan & Sergeant, 1998) using a different inhibition paradigm (the

Stop-Signal paradigm) in another laboratory in The Netherlands (Amsterdam). The stop-

paradigm in their research, was applied under three presentation-rate conditions similar to our

Go-No-Go paradigm: i.e. signals were presented every 1 second, every 4 seconds and every 8

seconds. Scheres et al. also found a response inhibition deficit in their study. Given the

consistency in the findings of the two laboratories, it is unlikely that Van der Meere had

stimulated a ‘Hawthorn effect’ when he reported that it is the presentation rate of stimuli which is

a crucial factor in ADHD children with normal intelligence, not response inhibition per se.

The central question of the second experiment in the current study concerned the

association between the constructs of state regulation and response inhibition in children with

externalizing disorders and a low IQ. There were two main findings: 1) the study demonstrated

that poor response inhibition in the MMR group with externalizing disorders did not mirror the

cognitive deficit as observed in ADHD children with a normal IQ: i.e. poor impulse control in

the MMR group with externalizing disorders was not related to the presentation rate of stimuli.

Hence, poor response inhibition in this group could not to be explained in terms of a state

regulation deficit: it seems as if their lack of impulse control is less dependent upon state factors,

which is the case in the ADHD child with a normal intelligence level. However, poor response

inhibition in the MMR group with externalizing disorders could be explained in terms of the

speed accuracy trade-off principle: i.e. this group responded faster to target stimuli than the

MMR-only and the control group, but with many errors of commission as result. In other words,

the high rate of commission errors in the target group is a result of a different approach to the

task in hand. Another type of task which distinguishes between inattention errors and

commission errors (such as the CPT according to Halperin) should clarify this point. Again, this

demonstrates that the target group’s cognitive problems do not mirror the cognitive deficit of

ADHD children of normal intelligence, since, as reviewed elsewhere by Van der Meere (1996),

there is no data available showing that ADHD children with a normal IQ, trade accuracy for
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speed in RT paradigms. On the contrary, such children have slow, inaccurate responses instead of

fast, inaccurate ones; 2) the effect of the presentation rate of signals on response speed and

response inhibition was about the same in the MMR-only and the control group. Only under the

fast condition, did the performance of the MMR-only group drop to between the MMR group

with externalizing disorders and the control group. Thus, in general terms, it may be concluded

that MMR-only is not related to either a deficit in state regulation or a poor response inhibition.

The question emerges, how can this finding be explained in respect to the growing body of

literature showing that children with mental retardation perform poorly in a variety of cognitive

tests (for a review, see Pearson, Norton & Farwell, 1997). For example, children with MR have

more difficulty inhibiting responses stimulated by distracting dimensions of task difficulty than

normal children (Ellis, Woodley-Zanthos, Dulaney & Palmer, 1989). The answer is twofold: 1)

the IQ level of the children who participated in our study was about 12 points higher than the

sample in the Ellis et al. study, 2) the cognitive load of the test used in the present study was low:

test stimuli (P and R) were easy to detect (even for children with learning and reading problems)

and there were no distracting (task irrelevant) stimuli presented. Hence, the test we used tapped

response inhibition and state regulation, but was not equipped to measure the adequacy of

functions involved with processing information of a higher order or filter mechanisms, which

was the case in the Ellis et al study .

The present finding that MMR is not related to a deficit in state regulation indicates that

the state regulation deficit in ADHD children with IQ levels in the normal range, as claimed by

Van der Meere and colleagues, is a deficit above and beyond intelligence level (as far as the

upper range of MR is concerned). This is an important issue. As Milich and Kramer (1984)

argued, many of the most commonly employed measurements used to study response inhibition

in ADHD (MFFT, Wisconsin Card Sorting Test, Stroop etc. etc.) exhibit a high correlation with

IQ. Therefore, one may pose the question whether these measurements show any incremental

validity: i.e. do such tests measure anything other than IQ. In the same vein, the incremental

validity of the Go-No-Go test with a variable presentation rate of stimuli is reflected by the fact
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that the contrast between mildly mentally retarded children and their peers in the normal control

group was not significant in the present study.

The present finding that poor response inhibition is not associated with low IQ per se fits

with Oosterlaan, Logan and Sergeant (1998). They concluded on the basis of a meta-analysis

concerning eight stop-paradigm studies that it is unlikely that poor response inhibition in

externalizing disorders is associated with intellectual functioning. However, since children with

an IQ level below 80 were excluded from this analysis, one may argue that the IQ range in their

analysis was too small to justify such a statement. Therefore, this argument does not hold given

the present findings.

In sum, Pearson and colleagues showed that MMR children with externalizing

behavioural problems (ADHD) have difficulty in suppressing responses. The current study

confirmed their findings: children with externalizing disorders and a low IQ  do have problems

with response inhibition. However, what makes this study particularly relevant is the fact that it

shows that the nature of the response inhibition problem is different in ADHD children of normal

intelligence.

The findings of the two experiments also fit with the Barkley model (1994). Barkley tried

to develop a unifying theory about ADHD. He argued, that the core deficit of ADHD is not

impulsiveness but impaired delayed response, which in turn leads to impulsiveness, disturbances

in self-control and disturbances in goal-directed behaviour. This impairment creates a

hyperresponsivity to immediate signals or events. The three deficits or symptoms believed to be

the core deficit of ADHD – poor sustained attention, impulsiveness and hyperactivity – can be

reduced to a single core impairment: delayed response or response inhibition. Barkley is not the

first in making this claim, others have also made similar assertions (Still, 1902; Quay, 1988; Van

der Meere, 1993).

The implications for treatment are not optimistic. Aggressive and delinquent behaviour

are a result of impulsive behaviour. I agree with Barkley and consider impulsiveness to be a

handicapping condition for which, at present, there is no cure. By accepting this impairment in
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children, frustration could be prevented among the caretakers and teachers, as well as the

children. Halperin, Newcorn, Matier, Bedi, Hall & Sharma (1995) stated that impulsiveness is an

underlying construct, irrespective of a specific diagnosis. This is also the case in the target group

in this study. It is the impulsiveness or hyperresponsiveness (as Barkley also calls it) that makes

the target group difficult to deal with, not their specific diagnosis.

Developmental concern.

A common dilemma in MR research is whether to compare children with MR to children

of normal intelligence, or to take a comparison group of children with normal IQ’s but matched

in mental age, which would mean that it would be chronologically younger then the children in

the other two groups.

Mosley (1980) compared MMR children (mean IQ 66) with normal subjects on a

selective attention task. His data revealed that under minimal load conditions MMR children are

equal to normal controls, however if the load increases the MMR children were less efficient

relative to the normal control group. MMR may also have a negative impact on vigilance

performance (Tomporowsky & Tinsley, 1994; Kirby, Nettelbeck & Bullock, 1978; Kirby,

Nettelbeck, & Thomas (1979): i.e. children with MMR show a more rapid decline in

performance as the test duration progresses compared to children without MMR. However, in

adults with MMR this rapid decline is not found. Therefore, Kirby et al. (1979) concluded that

the performance decrement in the MMR group is largely a developmental problem compared to

subjects with a normal intelligence. This conclusion is tempting, but lacks empirical evidence.

The field of MR research combining developmental studies and studies using IQ as a continuous

variable is missing. Not surprising, given the fact that such an experimental design demands

extremely careful task and design selection to deal with the role of intelligence.
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FOREWORD CHAPTER 5

Chapter 4 demonstrated that: 1) impulsive behaviour in our target group is

independent upon their state regulation, 2) their impulsive behaviour is independent upon the

IQ level, 3) a regression analysis between the CBCL data and the test results validated the

idea that our target group is hindered by poor impulse control instead of poor attentional

capacities.

So far, many cognitive and impulsiveness indexes have been used in chapter 2, 3, and

4. Chapter 5 will explore to which extent these indexes are related.
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CHAPTER 5

ADDITIONAL STATISTICAL ANALYSIS

To determine whether there is a relationship between errors due to impulsiveness, a

non-parametric correlation analysis (Spearman) was carried out. Table 1 presents the results of

the impulsive errors made by the MMR (n = 25) group with externalizing disorders.

A-only .234
X-only .305 .633**
Event-rate 1 sec. .412* .284 .241
Event-rate 4 sec .357* .019 .143 .848**
Event-rate 8 sec .118 .106 .186 .800** .778**
Alertness anticipation .362* .486** .484** .465* .409* .529**

A-not-X A-only X-only Event-rate 1 Event-rate 4 Event-rate 8
** sign on
p = 0.01
* sign on
p = 0.05

TABLE 1. Correlation matrix of impulsiveness errors.

As the table shows, most of the impulsiveness errors are related to one another. This

demonstrates that regardless of the condition, to which the subjects were exposed, the

impulsiveness of MMR children with externalizing disorders is pervasive.
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TABLE 2. Factor analysis on control group
(n = 188), PCA with Varimax Rotation.

1 2 3 4 5 6
Vis-Scanning row 1, mean RTs .727 .072 -.018 -.086 .305 .179
Vis-Scanning row 2, mean RTs .787 .014 .028 -.024 .178 .106
Vis-Scanning row 3, mean RTs .808 .216 -.034 -.131 .092 .083
Vis-Scanning row 4, mean RTs .889 .150 .077 .011 .062 -.096
Vis-Scanning row 5, mean RTs .777 .212 .128 .095 -.065 -.039
Div-Att experimental cond, mean RTs squares .175 .694 .064 .056 .143 .058
Div-Att experimental cond, mean RTs tones .053 .284 .484 .176 .421 .252
Div-Att mean RTs squares .079 .785 .064 .002 .134 .049
Div-Att mean RTs  tones -.020 .479 .258 .173 .424 .174
Div-Att baseline cond square, % correct responses -.249 -.657 -.054 .212 -.037 -.034
Div-Att experimental cond, % correct squares -.343 -.546 -.013 .324 -.020 -.068
Alertness condition with tone, mean RTs .072 .118 .724 -.119 .199 -.228
Alertness condition without tone, mean RTs .031 .129 .809 -.065 .158 -.116
Alertness condition with tone, anticipation errors .123 -.243 -.419 .076 .128 .225
Alertness cond without tone, anticipation errors -.123 .172 -.582 -.074 .092 -.114
Vis-Scanning row 1, targets -.089 -.055 .027 .612 .139 -.045
Vis-Scanning row 2, targets .012 -.254 -.039 .531 .066 -.011
Vis-Scanning row 3, targets -.050 -.090 .047 .662 -.332 -.013
Vis-Scanning row 4, targets -.081 .211 -.094 .537 -.319 -.352
Vis-Scanning row 5, targets .086 .080 -.125 .655 .046 -.125
Posner invalid cue condition, mean RTs .273 .228 .386 -.010 .639 -.249
Posner valid cue condition, mean RTs .310 .204 .287 .040 .634 -.265
Alertness cond with tone, correct responses .036 .020 .341 -.177 -.343 -.139
Alertness cond without tone, correct responses -.073 .063 .373 .388 -.183 .273
Div-Att  baseline condition tone, % correct -.097 -.031 .155 .192 -.545 .160
Div-Att experimental cond, % correct tones -.264 -.306 .026 .027 -.454 -.193
Posner valid cue condition, errors -.014 .105 -.099 -.043 -.009 .686
Posner invalid cue condition, errors .053 .065 -.101 -.231 -.125 .627

Total variance explained 54,7% 13,3% 9,6% 9,2% 8,4% 8,3% 5,6%
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TABLE 3. Factor analysis on
MMR+ADHD+CD group (n = 25), PCA with

Varimax Rotation.
1 2 3 4 5 6

Posner invalid cue condition, mean RTs .803 .025 .324 -.173 .134 -.213
Posner valid cue condition, mean RTs .512 -.158 .568 -.057 .034 -.185
Alertness without tone, anticipation errors .773 -.184 .083 .402 .154 .019
Alertness with tone, anticipation errors .766 -.135 -.007 .118 .212 .009
Div-Att experimental cond, % correct on tones -.850 -.085 .048 -.021 .170 -.099
Div-Att baseline cond tone, % correct responses -.589 .104 .124 -.573 .250 -.172
Vis-Scanning row 1, targets -.132 .670 -.341 .157 .115 -.064
Vis-Scanning row 2, targets -.201 .888 -.035 -.014 -.050 -.150
Vis-Scanning row 3, targets .051 .883 -.025 -.135 .194 .114
Vis-Scanning row 4 targets .111 .854 .021 -.070 -.153 -.022
Vis-Scanning row 5, targets -.162 .802 .017 .045 .082 .304
Alertness condition with tone, mean RTs -.018 -.037 .722 -.088 -.039 -.073
Alertness condition without tone, mean RTs .218 .065 .795 .116 -.102 .078
Div-Att experimental cond mean RTs squares -.285 .172 .662 .116 -.263 .454
Div-Att baseline condition tones, mean RTs .401 -.098 .631 .085 -.214 -.257
Div-Att baseline condition squares, mean RTs -.074 -.154 .544 .055 -.002 .007
Vis-Scanning row 1, mean RTs .117 -.133 .505 .397 .352 .210
Vis-Scanning row 3, mean RTs .058 -.051 .237 .914 .114 .009
Vis-Scanning row 4, mean RTs .027 .042 .057 .956 .043 -.006
Vis-Scanning row 5, mean RTs .077 .010 .005 .888 -.033 -.082
Vis-Scanning row 2, mean RTs .242 .090 .279 .097 .767 .076
Div-Att experimental cond, % correct squares -.504 .203 -.212 -.098 .659 .120
Div-Att baseline condition squares, % correct -.174 -.096 -.183 .179 .784 -.065
Alertness cond with tone, correct responses -.303 .016 .256 .117 -.526 .020
Alertness cond without tone, correct responses .050 -.432 .244 .032 .261 .487
Div Att experimental cond, mean RTs tones .202 .030 .271 -.140 -.199 -.745
Posner invalid cue condition, errors .138 .259 .006 -.118 -.134 .718
Posner valid cue condition, errors .172 .152 -.202 -.155 .429 -.472

Total variance explained 71 % 14,6% 13,9% 12,7% 12,1% 9,8% 7,6%

Factor Analysis

Four tests are used in this study which are subtests of the Test for Attentional

Performance -TAP- (Zimmermann & Fimm 1996, 1997). With respect to the validity of the

tasks, the authors of the test have reported the following. In a factor analysis (PCA with

Varimax rotation) carried out by the authors, each test has an own factor. The authors also

used criterion tests (IQ test and other performance tests, such as reading and arithmetic) in
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another factor analysis in the same study to determine whether there is a relationship between

intelligence, attention and school performance tasks. These tests in turn created separate

loadings from factors, which reinforces the independence or validity of the tasks.

Kunert, Derichs, & Irle (1996) carried out a factor analysis study on the TAP

performance of children and compared the results to those of adults. They concluded that

attentional abilities in children are differently organized compared to attentional abilities in

adults. The tests in the factor analysis on children did not show a clear and homogeneous

loading on one factor. The authors concluded that a homogeny of factors is only reached in

adulthood and this is a result of maturation of brain mechanisms underlying attentional

performance.

Given this finding in the study of Kunert et al. (1996), it would be interesting to

determine whether there are differences in factor structure between the MMR group with

externalizing problems and the control group. Factor analysis was carried out on the tasks that

had already been used in experiments and which had also been performed by a large control

group. Four tasks met these criteria: 1) Visual-scanning, 2) Alertness-task, 3) Posner-task, 4)

Divided-attention task.

Factor analysis was carried out applying the following methodology: Principal

components; rotation: Varimax; extraction: max. six factors. Table 2 presents the results of

the factor analysis on the control group. The following six factors can be identified in the

factor matrix of the control group.

Factor 1 – Visual-Scanning 

• Visual-scanning, mean reaction times of rows 1, 2, 3, 4 and 5.

Factor 2 – Divided-Attention

• The mean reaction times of experimental condition of the divided-attention tasks with

tone and squares.

• The mean reaction times under the baseline condition of the divided-attention task with

tone and squares.

• The percentage of correct squares under the experimental condition of the divided-

attention task (neg.).

• The percentage of correct squares under the baseline condition of the divided-attention

task (neg.)
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Factor 3 - Alertness

• Mean reaction times under the condition without the warning signal.

• Errors under conditions with and without warning signal (neg.)

Factor 4 - Targets of the Visual-Scanning task

• Targets in rows 1, 2, 3, 4 and 5 in the visual-scanning task.

Factor 5 - Posner

• Mean reaction times under the valid and invalid cue conditions of the Posner-task.

• Negative loadings from the divided-attention task with tone under baseline and

experimental conditions.

Factor 6 - Posner errors

• Errors under valid and invalid cue conditions of the Posner task.

The group of MMR children with externalizing disorders is too small to perform a

proper factor analysis. Nevertheless, for explorative reasons it was carried out. The results

should therefore be interpreted with caution. Table 3 presents the results of the factor analysis

on the MMR + ADHD + CD group.

The following six factors can be identified in the factor matrix of the

MMR+ADHD+CD group.

Factor 1 Posner and Anticipation

• Posner, mean reaction times under the valid cue condition.

• Posner, mean reaction times under the invalid cue condition.

• Alertness, anticipation errors under the condition with the warning signal.

• Alertness, anticipation errors under the condition without the warning signal.

• High negative loading from the percentage of correct responses to tones under the

experimental condition.

The variables with medium loading:

• Divided-attention, correct responses to squares under the experimental condition

• Divided-attention, correct responses under the baseline condition with tone (neg.)

Factor 2 - Targets on Visual-Scanning

• Visual-scanning, targets in rows 1, 2, 3, 4 and 5.
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Factor 3 - Alertness, Divided-Attention & Visual-Scanning

• Mean reaction times of the alertness task with and without warning signal.

• Divided-attention mean reaction times to squares under the experimental condition.

• Divided-attention, mean reaction times to tones under the baseline condition.

• Visual-scanning, mean reaction times in row 1.

Factor 4 – Visual-Scanning mean RTs

• Visual-scanning, mean reaction times rows 3, 4 and 5.

Factor 5 – Visual-Scanning and Divided-Attention

• Visual-scanning, mean reaction times in row 2.

• Divided-attention, correct responses to squares under the experimental condition.

• Divided-attention, correct responses to squares under the baseline condition

Factor 6 - Posner errors, Divided-Attention mean RTs to tones under the baseline

condition & Alertness correct responses

• Posner, errors in invalid and valid (neg.) cue conditions.

• Alertness, correct responses under the condition without the warning signal.

• Divided-attention, mean reaction times to tones under the experimental condition.

The two factor structures are different; target-rotation did not improve similarities in the

results.

Discussion

Two major findings can be reported from the factor analytic study.

First: the most pronounced difference is to be found in the first factor of the factor

matrix of each group. In the control group, factor 1 is comprised entirely of the mean reaction

times of the visual-scanning task. This test measured a whole web of functions. Factor 1 in the

clinical group is comprised of the mean RTs of the Posner task; the anticipation errors of the

alertness task; a high negative loading from the percentage of correct responses to the tones

under the combination condition of the divided-attention task; a negative loading from the

percentage of correct responses to tones under the baseline condition of the divided-attention

task and a negative loading under the experimental condition of the divided-attention task

with the squares. It is interesting to hypothesize about the underlying mechanism.
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Both the Posner task and the alertness task are cued tasks. In chapter 4, it was stated

that a cue or a warning signal increases arousal and as a result has an ameliorative effect on

task performance. The reader will be reminded of the finding in chapter 2 that the MMR

group outperformed the control group in the Posner task, which indicates that the MMR group

with externalizing disorders gained more benefit from a warning signal compared to the

control group. However, the group had to pay a price for this. Correct responses under

conditions in the divided-attention task produced negative loadings. Factor 1 in the clinical

group can be interpreted as either an arousal or an impulsiveness factor. The negative loadings

from the percentage of correct responses in the divided-attention task suggest that high arousal

has a negative influence on task efficiency in tasks with a high cognitive load.

Second: Kunert et al. (1996) demonstrated that the factor structure of the children they

investigated was not the same as that of adults in the same tests. They concluded that only

with maturity did attentional abilities fully develop. They made this assumption based on a

less homogeneous factor structure in children compared to adults.

If we look at the factor structure of MMR children with externalizing disorders

compared to that of children of normal intelligence, it can be seen that the factor structure of

the MMR group with externalizing disorders is less homogeneous compared to normal

children. This less homogeneous factor structure suggests that attentional abilities in MMR

children are differently organized compared to children of normal intelligence. Applying the

same line of reasoning as Kunert et al. (1996), it may be concluded that the maturation of

attentional abilities in MMR children is different compared to normal children. It must be

underlined however, that the attentional performance of MMR children with externalizing

disorders does not actually differ from the control group. This suggests that MMR children

with externalizing disorders are compensating in some way. However, the data should be

interpreted with caution, given the small number of subjects in the MMR group. A larger

sample would have been preferable. Nevertheless, the data agrees with existing statistical

analyses and suggests another line of research for the future. In particular the arousal factor,

which can be compared to the concept of hyperresponsiveness described by Barkley (1994).
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CHAPTER 6

GENERAL DISCUSSION

The aim of this thesis was to explore a number of attentional abilities as well as

impulse control in children with mild mental retardation (MMR) and externalizing disorders

(ADHD and CD). It was assumed that attentional abilities would be impaired in children with

MMR and externalizing disorders because of their low IQ. However, with one exception (the

visual-scanning task) this was not the case, as chapter 2 clearly demonstrated. In general, the

MMR group with externalizing disorders performed equally well as the normal control-group

or even outperformed children with IQs in the normal range. Given the large control-group,

this is a powerful conclusion.

More specifically the results are the following:

1) With respect to the Posner experiment, it appeared that valid cues produced faster and

more accurate responses than invalid cues. The children with MMR and externalizing

disorders outperformed the control group in the valid condition, and did not make more

errors compared to the control-group. Consequently, it has been concluded that covert

attentional shifting is intact (as far as engagement and disengagement are concerned) in

children of our target-group.

2) The results of the Divided Attention task demonstrated that children of the target-group

are capable of dividing their attention. Therefore, the capacity to process two sources of

information simultaneously is not impaired. The question may arise whether the tasks

were measuring a ceiling effect. In this respect Kunert, Derichs, & Irle (1996)

demonstrated, that in the same age group, strong developmental trends took place in all

these tasks. Younger children in their study performed less well compared to older

children. Given this finding and the lower mental age of the target-group, it was expected

that the target-group in our study would also perform less well. This was not the case. In

some experimental variables the target-group outperformed the norm-group.

In conclusion, attentional ability is intact in our target-group.
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3) Differences in task efficiency between the target- and the normal control-group were

found during the so-called visual-scanning task. That is to say: when the children of the

target-group had to execute the task while externally-paced they performed like the

control-group. However, in the self-paced condition the children in the target-group

demonstrated poor test performance. It is obvious that this finding deserves replication.

Having said this, the finding suggests that the children in our target-group have problems

in monitoring their behaviour, which in turn could be explained by a lack of impulse

control. Lack of impulse control was the main topic of chapter 3 and 4.

4) With respect to impulsiveness the following finding was made: children of the target-

group demonstrated impulsive behaviour on two impulsiveness indexes: the CPT

commission errors, and the suppression of immediate arousal, as demonstrated in chapter

3. Chapter 4 suggests that impulsiveness in the target-group is independent of two impor-

tant state indexes: manipulation of time-on-task and presentation rate of stimuli.

The main conclusion of the research findings is that attentional abilities are intact, but

children have problems with response inhibition, which seems to be pervasive in nature.

An important question that emerges is the extent to which the current findings are

compatible with the handful of studies executed in the field of MMR co-morbidity. It must be

underlined that the findings do not agree with the studies reported in the introduction,

concerning MMR and co-morbid disorders [Handen, McAuliffe, Janosky, Feldman, and

Breaux (1998); Pearson, Yaffee, Loveland and Lewis (1996); and Melnyk and Das (1992)].

There are three factors involved that may explain the difference between our study and the

previously mentioned studies: 1) the IQ level of the subjects in our experiment was about 20

points higher than in the samples studied by Pearson et al. and Handen et al., 2) different types

of tests were used in the studies. We mainly used computer-paced tests, whereas the

previously mentioned studies only used self-paced tests, 3) the target-group in our study seems

qualitatively different compared to the groups described in their experiments.
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Limitations of the studies

It must be underlined that it was impossible to control for all the factors which are

involved in such a severely handicapped group of children as was the case in our target-group.

Admittedly the thesis may be criticized because of the lack of the necessary control groups.

A second drawback of the thesis is the fact that half of the target-group was on

medication. Although true, it must be emphazised that three statistical analyses were carried

out in order to estimate the extent in which medication could have confounded our results.

These analyses justified the conclusion that our target-group is highly impulsive. Another

point is that the children who were receiving medication could be more impulsive than

without medication. This however would just have strengthened the idea that the target-group

is impulsive.

A third comment may be the small groups in the study with consequently: less

statistical power and the absence of statistical differences. First, it is common practice in

experimental psychology to work with this amount of children (n=30). Second (and this is

uncommon in experimental psychology), the target-group was compared with a (large) norm-

group. The finding that the target-group performed equal to the norm-group, or the absence of

a statistical significant difference was not the result of a small target-group. The findings are

consistent: no differences in attentional performance (in some cases the target-group even

outperformed the norm-group) and significant differences on impulsiveness indexes.

Recommendations for future research

1) The main conclusion of this thesis is that the target-group is highly impulsive.

MMR children without ADHD and CD are not impulsive; therefore impulsiveness recorded in

the target-group cannot be a result of their mental handicap. It is a separate handicapping

condition, which they are unable to control. Impulsiveness was defined here in terms of poor

response inhibition. However, we have to keep in mind that there is no universally accepted

definition of impulsiveness or response inhibition. For example: impulsiveness within the

ADHD syndrome is, according to DSM – III - R, represented by: giving an answer before the

question has been finished; being unable to wait one’s turn; frequently interfering in the

activities of others. Another way in which impulsiveness can be defined is the inability to

abruptly stop behaviour once it has been initiated. On a practical level (although somewhat
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limiting) response inhibition is defined as the ability to withhold a motivated and goal-

directed response in order to enhance adaptive functioning.

Given the differences in interpretation and definition, it is not surprising that there is

no indubitable definition of the concept of impulsiveness. It is not clear whether the construct

of impulsiveness is truly multidimensional or whether this is an artefact due to a heterogeneity

of tests measuring it. So there is an urgent need for a practical way of defining a measurement

for response inhibition. With this in mind, to get more grip on the mechanisms behind

impulsiveness in this group more research is needed along the lines of other

operationalizations of impulsiveness including observational approaches (Kalverboer, 1974,

1990) than only response inhibition, as was the case in the present thesis.

2) There is a growing body of research concerning neurological substrates of

impulsiveness (for a review, see Tannock 1998). Neurological studies (fMRI, MRI, PET, etc.)

and neurophysiological studies (E.E.G., E.R.P., V.E.P. etc.) combined with

neuropsychological studies of this target-group should be considered in order to gain more

insight into the neurological substrates in the complex symptomatology involved here.

3) It is a remarkable finding that in our target-group attentional abilities were not

impaired together with their pervasive poor impulse control. This imbalance in main

developmental trends merits further investigation. One factor that maybe contributed to the

explanation of this imbalance is abuse or exposure to stress during development. As stated in

the description of the target-group, one of the problems was the stressful situations in which

the children have been raised. In view of this complication an interesting and promising line

of research has been developed over recent years. For about ten years now, Post Traumatic

Stress Disorder (PTSD) research has concentrated particularly on developmental biology, the

assumption being that traumatic experiences in childhood can impair the neurobiological

maturing process and thus lead to lasting cognitive and emotional disorders. This approach

places special emphasis on the temporal and spatial character of cerebral development (e.g.,

decreased synapse density and myelinasation of nerve fibres) (Feinberg, 1988, Innocenti,

1981; Yakovlev, & Lecours 1967) and subsequently links it with ensuing PTSD symptoms

and other disorders (e.g., impulsiveness, development of a hyperkinetic syndrome). Thus,

different brain regions could be affected, depending on the developmental stage as well as the
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extent and duration of the biological stress reaction. The following regions would then show

an increased vulnerability and involvement in various PTSD symptoms: the hippocampus, the

amygdala, the prefrontal cortex, the corpus callosum and lymbic structures (Pynoos,

Steinberg, Ornitz, & Goenjian, 1997; Teicher, Ito, Glod, Andersen, Dumont, & Ackerman

1997). Most of these structures play a role in impulsive behaviour. This would be a promising

line of further research on impulsiveness.

One other interesting question with regard to future research is: do specific brain

regions mature faster as a result of disturbances in the normal course of neurobiological

development? It is thought that in children with developmental disorders, certain brain regions

mature faster compared to those in children with normal development, as a result of

compensation (Sapolsky, 1990; Sapolsky, 1996). The following hypothesis has been

suggested regarding abused children: Abuse raises the cortisol level. Cortisol has a neurotoxic

effect; especially in the lymbic regions. Lymbic regions play an important role in impulsive

behaviour. The density of cortisol receptors in the lymbic regions are very high and, in turn,

interact with the dopaminergic system and can accelerate the biological development of

specific brain regions, especially the frontal cortex (Southwick, Krystal, Johnson, & Charney,

1992). This hypothesis raises an interesting question: do children exposed to abuse have less

frontal lobe dysfunction in general or only during specific stages in development? This would

also be an interesting line of research for the future with respect to such children’s cognitive

abilities.

Recommendations for clinical practice

1) This study underlines the necessity of a specialized and broad diagnostic approach.

An IQ test alone does not reveal the specific deficits and assets of our target-group children.

The assessment procedure must encompass several aspects of (neuro)psychological

functioning as well as the concept of self-monitoring. These children should not just be

viewed as unfortunates who are mildly mentally retarded with a few additional problems; they

can provide us with a better understanding of the mechanisms of complex behavioural

disorders. I hope that this study will also make a contribution to a better understanding of this

specific target-group and the nuances at play in it.
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2) The findings of this study suggest that if these children are provided with the proper

conditions, they are able to perform in many respects on the same level as normal children.

The children in this study have problems monitoring their own behaviour. Therefore if the

environment in which they function helps them to structure their behaviour they are able to

perform better.

3) I agree with Barkley (1994) to consider impulsiveness as a handicapping condition

for which at present there is no cure. This means that the treatment the children are receiving

at the moment (a lot of effort and energy is invested in the treatment of impulsiveness) must

be reconsidered. Treating impulsiveness in this target-group would not be productive. The

caretakers as well as the children will become frustrated. Accepting impulsiveness as a

handicap on both sides (children and caretakers) and learning to cope and to deal with it, will

be much more effective.

4) The effects of the medication that the children are receiving in this study should be

evaluated carefully. Pre- and post-evaluation should become a standard procedure. Following

on from this, medication policy in general should be reconsidered: are we giving the right

medication to the children and for the right reasons?
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Summary

This study had an exploratory character. The aim was to gain more insight into the

complex behaviour of children with mild mental retardation and externalizing behavioural

disorders. This study is one of the first to focus on such a complex target-group. The goals

were: making recommendations for future research, discovering tendencies central to

behaviour and improving the treatment that such children receive. The children in this study

are institutionalized and have a long history of care prior to their admission. Outpatient care

proved to be inadequate because of their severe complex behavioural problems, which are

difficult to treat. These children have been diagnosed as mildly mentally retarded (MMR) with

Attention Deficit/Hyperactivity Disorder (ADHD) and Conduct Disorder (CD). As well as the

official diagnoses, the children have many comorbid problems. They are limited in their

cognitive skills, have attentional deficits and memory problems, are impaired in their social

functioning, are aggressive and impulsive, come from stressful family backgrounds and are

often abused. There are few studies concerning dual-diagnosis children. The number of MMR

children with comorbid problems is increasing and there is a lack of scientific knowledge

about this (target-) group. This study will focus on attentional abilities and impulsiveness,

which are related to the disorders mentioned above. The many comorbid problems made it

difficult to create an ideal design, because it was impossible to deal with all the variables

present in the target group. The children in this target group will play a central role in this

study and, depending on the research question, will be compared to control groups. Therefore

it has been decided to take a broad approach and carry out seven experiments.

About half of the children in the target group were receiving medication during the

experiments. This was a low dosage of pipamperon, usually not the first choice of drug used

to treat ADHD and CD; it is an anti-psychotic drug. In the Netherlands and Belgium it is also

prescribed for mentally retarded patients with integration disabilities. It is unusual to combine

medicated and non-medicated subjects in the same group. However, a number of statistical

analyses revealed that medication had no effect on the experimental tasks, and in addition the

nonmedicated group did not perform any differently from the medicated group when

compared to the normal control group.

In chapter one, the relevant characteristics relating to MMR, ADHD and CD were

described along with a number of studies dealing with dual-diagnosis children.
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Chapter two was devoted entirely to attentional abilities. Three experiments were

executed, each measuring a particular aspect of attention. In the first, it appeared that the

target-group children performed poorly compared to the normal group when they had to carry

out a task in which they had to monitor themselves (self-paced). In the two other tasks, which

were computer-paced, they performed equally well, and in some cases even better than the

norm.

In chapter three the concept of impulsiveness was explored. In the first experiment a

task was executed which distinguishes between inattention errors and impulsiveness errors. It

appeared that children with disorders in the target-group did not make more inattention errors,

but did make more impulsiveness errors. In the second experiment the suppression of

immediate arousal stimulated by an acoustic signal was measured. It appeared that the

children in the target-group with externalizing disorders had many difficulties in suppressing

immediate arousal.

In chapter four, two experiments were executed. The first experiment was a sustained-

attention task. Problems in sustained attention have been described in MMR as well as in

ADHD. In most of the experimental variables, the performance of the target-group was equal

to the normal control group, in others it was even better than the norm. However on an index

of impulsiveness errors, they tended to perform poorly. No difference was found in time-on-

task behaviour. Therefore, a second experiment was executed to determine if state regulation

is related to task performance in the target-group. The core problem in children with ADHD,

whose intelligence is within the normal range, is not impulsiveness, but deficient state

regulation, which results in impulsiveness. Therefore a Go-No-Go task with different

presentation rates was executed to determine whether the problems seen in children with

ADHD of normal intelligence was mirrored in the target-group. This was not the case. The

target group in this study made, regardless their behavioural state, many impulsiveness errors.

Chapter five gave additional statistical analysis. It appeared that impulsiveness errors

made in several different tasks are related to one another. A factor analytical study also found

an arousal or hyperresponsiveness factor in the target-group.

The main conclusion of chapter six was that attentional abilities of children with MMR

and externalizing disorders are intact. A subsidiary finding was that MMR children with

externalizing disorders were impulsive in all situations. Impulsiveness, therefore, is a
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handicap in itself, above and beyond the specific diagnoses. Some possible explanations are

given.
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Samenvatting

Deze studie had een exploratief karakter en was uitgevoerd om meer inzicht te krijgen

in het functioneren van kinderen met een licht verstandelijke handicap met complexe

gedragsproblemen. Deze studie is één van de eerste bij deze doelgroep. De doelen waren om

aanknopingspunten te vinden voor vervolgonderzoek, algemene gedragskenmerken te vinden

en eventueel aanbevelingen te kunnen doen voor het optimaliseren van de behandeling. De

kinderen in deze studie zijn opgenomen in een internaat en hebben een lange weg van

hulpverlening achter de rug. Ze zijn vastgelopen in de reguliere of ambulante hulpverlening.

Ze hebben ernstige gedragsproblemen (agressief en delinquent) die erg hardnekkig en

moeilijk behandelbaar zijn. De kinderen zijn officieel gediagnosticeerd als licht verstandelijk

gehandicapt met Attentional Deficit/Hyperactivity Disorder (ADHD) en Conduct Disorder

(CD). Naast deze officiële diagnoses hebben een veelheid aan andere (gedrags)problemen

zoals: beperkt in hun cognitief functioneren; beperkt in hun sociale functioneren; geheugen

problemen; aandachtsproblemen; problemen met zelfsturing van hun gedrag; agressief;

impulsief; en vaak mishandeld. Deze veelheid aan problemen heeft het moeilijk gemaakt om

een goed onderzoeksdesign te maken. In plaats van een compleet onderzoeksdesign, wat alle

factoren zou moeten bevatten die tot een verklaring van het gedrag zou kunnen leiden, is

gekozen voor een brede experimentele opzet. Er zijn zeven experimenten uitgevoerd bij de

doelgroep. De kinderen uit de doelgroep nemen in deze studie een centrale plaats in en

afhankelijk van de vraagstelling zullen ze worden vergeleken met controle groepen.

Er is zeer weinig onderzoek gedaan bij deze doelgroep, dit terwijl de aantallen

kinderen met deze problemen groeien. Deze studie zal zich richten op twee aspecten:

aandachtsstoornissen en impulsiviteit. Voor deze aspecten is gekozen omdat deze de

hoofdkenmerken zijn van ADHD en CD.

Ongeveer de helft van de kinderen in deze studie staan op medicatie. Dit was een lage

dosering van Dipiperon. Dipiperon is geen gangbaar medicament bij ADHD. Het wordt in

Nederland en België ook gegeven aan mentaal geretardeerden met integratie stoornissen. Het

is een kunstfout om kinderen met en zonder medicatie te combineren. Echter verschillende

analyses laten zien dat het medicament geen invloed heeft op de taakvariabelen. Een andere

belangrijk punt is dat de doelgroep zonder medicatie geen andere uitkomsten laat zien.
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In hoofstuk één waren de belangrijkste kenmerken beschreven die te maken hebben

met een (licht) verstandelijk handicap, ADHD en CD. Ook werd beschreven wat bekend is bij

gecombineerde diagnoses.

Hoofdsstuk twee was geheel gewijd aan aandachtsmechanismen. Hier werden drie

experimenten uitgevoerd die een aspect van aandacht meten (visuele scanning, covert-

attentional shifting (Posner taak) en verdeelde aandacht). Het bleek dat kinderen uit de

doelgroep op een aandachtstaak waar ze hun aandacht zelf moesten sturen (self-paced) meer

moeite hadden dan wanneer hun aandacht gestuurd werd (computer-paced). Een andere

bevinding was dat de kinderen uit de doelgroep beter presteerden op de meeste

aandachtsvariabelen dan een grote norm groep.

In hoofdstuk drie werd ingegaan op het concept impulsiviteit. In het eerste experiment

werd een impulsiviteitstaak afgenomen die een onderscheidt maakt tussen

impulsiviteitsfouten en aandachtsfouten. Het bleek dat de kinderen uit de doelgroep wel meer

impulsiviteitsfouten maar niet meer aandachtsfouten maakten. In het tweede experiment werd

het onderdrukken van impulsen gemeten veroorzaakt door een waarschuwingssignaal. Het

bleek dat kinderen uit de doelgroep problemen hebben met het onderdrukken van impulsen

opgeroepen door een waarschuwingssignaal.

In hoofdstuk vier werden twee experimenten uitgevoerd. Het doel van deze

experimenten is om te kijken of de impulsiviteitsfouten die de kinderen maakten, afhankelijk

zijn van hun toestandsregulatie. Het eerste experiment was een volgehouden aandachtstaak.

Disfunctioneren in volgehouden aandacht (time-on-task) wordt zowel in relatie gebracht met

ADHD als met licht mentale retardatie. Op de meeste experimentele variabelen presteerden de

kinderen uit de doelgroep gelijk en op sommige experimentele variabelen presteerden ze beter

dan een controle groep kinderen. Er was een tendens dat de kinderen uit de doelgroep meer

impulsiviteitsfouten maakten onafhankelijk van het time-on-task effect. Het time-on-task

effect was gelijk voor de doelgroep als voor de controlegroep. Time-on-task effect is aan het

eind van de taak meer fouten maken. Het tweede experiment (een Go-No-Go taak) heeft

toestandsregulatie gemeten of activatie niveau in relatie tot taakprestaties. Bij kinderen met

ADHD en een intelligentie in het normale bereik, blijkt dat het kernprobleem niet

impulsiviteit is, maar een gestoorde toestandsregulatie wat leidt tot impulsiviteit. Het bleek

dat de kinderen in dit experiment ongeacht hun activatie niveau impulsiviteitsfouten maakten.
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Hoofstuk vijf gaf een aantal aanvullende statistische analyses. Het bleek dat er een

grote samenhang was tussen de meeste impulsiviteitsfouten. Een andere bevinding die gedaan

was, is dat bij een factor analyse een arousal factor te zien is bij kinderen uit de doelgroep.

In hoofdstuk zes werd geconcludeerd dat de aandachtsmechanismen van kinderen met

een licht verstandelijke handicap en externaliserende gedragsproblemen (zoals ADHD en CD)

tegen de verwachtingen in, intact zijn. Een andere conclusie was, dat ongeacht de situatie

waarin ze zich bevinden, impulsief zijn. Deze impulsiviteit lijkt los te staan van de specifieke

diagnoses die ze hebben. Een aantal mogelijke verklaringen worden beschreven.
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