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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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