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Introduction

For a long time, researchers in the

domains of clinical psychology

and neuropsychology have sug-

gested a connection between

underlying neurological or psy-

chiatric dysfunction and a discrep-

ancy between verbal IQ (VIQ) and

performance IQ (PIQ). The long-

standing clinical belief that a VIQ-

PIQ split is correlated with neuro-

logical dysfunction dates back to

the first article published on the

subject by Andersen (1950), who

observed a discrepancy between

verbal and performance abilities

in patients with lateralised brain

lesions.1 His findings were con-

firmed by a number of later stud-

ies demonstrating that patients

with lateralised brain lesions tend

to show a pattern of performance

in the expected direction.2-4 Satz

(1966), for example, reported that

VIQ was lower than PIQ in

patients with left hemisphere dam-

age and that VIQ was higher than

PIQ in patients with right hemi-

sphere damage.4 These early find-

ings were followed by an exces-

sive amount of publications exam-

ining the correlation between a

VIQ-PIQ dichotomy and underly-

ing neurological abnormality

(anatomical brain lesions, epilep-

sy…) and psychiatric disorders

(depression, autism, Asperger syn-

drome,…) in mainly adult popula-

tions. However, the results have

often been contradictory. In the

light of the findings of the most

important studies, VIQ-PIQ dicho -

tomy seems to have only a mini-

mal value for the purposes of

Underlying neurological dysfunction in children with language, speech or
 learning difficulties and a verbal IQ – performance IQ discrepancy

J. Meulemans1, A. Goeleven1, I. Zink1, L. Loyez1, L. Lagae2 and F. Debruyne1

1Department of Otorhinolaryngology and Head and Neck Surgery, University Hospitals Louvain, St. Rafaël, Louvain,
Belgium; 2Department of Paediatric Neurology, University Hospitals Louvain-Gasthuisberg, Heverlee, Belgium

Key-words. Brain damage; children; intelligence tests; psychomotor performance

Abstract. Underlying neurological dysfunction in children with language, speech or learning difficulties and a verbal
IQ – performance IQ discrepancy. Introduction and aim: We investigated the relationship between possible underlying
neurological dysfunction and a significant discrepancy between verbal IQ/performance IQ (VIQ-PIQ) in children with
language, speech or learning difficulties.
Methods: In a retrospective study, we analysed data obtained from intelligence testing and neurological evaluation in
49 children with a significant VIQ-PIQ discrepancy (≥ 25 points) who were referred because of language, speech or
learning difficulties to the Multidisciplinary University Centre for Logopedics and Audiology (MUCLA) of the
University Hospitals of Leuven, Belgium. 
Results: The group of children broke down into a group of 35 children with PIQ > VIQ and a group of 14 children with
VIQ > PIQ. In the first group, neurological data were present for 24 children. The neurological history and clinical
 neurological examination were normal in all cases. Brain MRI was performed in 15 cases and proved to be normal in all
children. Brain activity was assessed with long-term video EEG monitoring in ten children. In two children, the EEG
results were abnormal: there was an epileptic focus in one child and a manifest alteration in the EEG typical of Landau-
Kleffner syndrome in the other. In the second group of 14 children whose VIQ was higher than the PIQ, neurological
data were available for ten children. Neurological history and clinical neurological examination were normal in all cases.
Brain MRI was performed in five cases and was normal in all children. EEG monitoring was performed in one child.
This revealed benign childhood epilepsy with centrotemporal spikes.
Conclusions: In a small number of children (9%) with speech, language and learning difficulties and a discrepancy
between VIQ and PIQ, an underlying neurological abnormality is present. We recommend referring children with a
 significant VIQ-PIQ mismatch to a paediatric neurologist. As an epileptic disorder seems to be the most common
 underlying neurological pathology in this specific group of children, EEG monitoring should be recommended in these
children. Neuro-imaging should only be used in selected patients.

Presented at the meeting of the Royal Belgian Society for Ear, Nose, Throat, Head and Neck Surgery, Brussels, April 2, 2011.

01-meulemans-_Opmaak 1  6/06/12  08:56  Pagina 71



72 J. Meulemans et al.

diagnosing lateralised brain le -

sions or diffuse brain damage.5-13

Although lateralised brain dys-

function is the most widely cited

explanation for VIQ-PIQ dis -

crepancies, psychiatric disorders

have also been considered. Al -

though a trend towards a lower

PIQ in depressed subjects has

been observed, we may conclude

that VIQ-PIQ discrepancies are of

no practical value in the diagnosis

and assessment of psychiatric dis-

orders.14-18

In children, the VIQ-PIQ split

has been much less exhaustively

investigated and little is known

about its clinical value. Over the

years, VIQ-PIQ discrepancies in

children and adults with autism

have been studied frequently.

However, data about VIQ-PIQ

patterns in autism provide con-

trasting results and suffer from a

variety of methodological short-

comings. As a result, VIQ-PIQ

data cannot be used in the diag -

nosis of autism. By contrast, VIQ-

PIQ dichotomy can be helpful in

the diagnosis of children with

Asperger syndrome, which is one

of three recognised disorders in

the autism spectrum, the other two

being Autism and Pervasive De -

velopmental Disorder-Not Oth -

erwise Specified (PDD-NOS).19-22

Similarly, little is known about the

relationship between VIQ-PIQ

discrepancies and neurological

dysfunction (brain damage and

epilepsy) in children. Proceeding

on the assumption that language-

based reasoning (VIQ) is medi -

ated primarily by the left hemi-

sphere and non-verbal reasoning

(PIQ) by the right hemisphere,

it has been assumed that focal

epileptic seizures produce one or

two effects: focal seizures either

disrupt hemisphere-specific func-

tions, resulting in a relative

weakness  in the reasoning skills

mediated by that hemisphere,

or prompt brain reorganisation,

leading  to perseveration of verbal

reasoning at the expense of non-

verbal reasoning (‘crowding hy -

pothesis’), and therefore leading

to a VIQ-PIQ dichotomy. How -

ever, data supporting these as -

sumptions are minimal.23 Bearing

this in mind, we may suppose that

significant differences between

VIQ-PIQ are more common in

children with epilepsy. However,

in spite of the fact that neurocog-

nitive functioning in children with

epilepsy has been studied fre-

quently, prevalence rates of sig -

nificant VIQ-PIQ mismatch in

these children are unknown. To

our knowledge, nothing is known

about VIQ-PIQ discrepancy in

the specific subgroup of children

with language, speech or learning

difficulties and its possible rela-

tion with underlying neurological

pathology. 

In this study, we investigated

the relationship between a sig -

nificant VIQ-PIQ split (at least

25 points) and underlying neuro-

logical dysfunction in a popula-

tion of 49 children with language,

speech or learning difficulties. We

will also discuss the value of

VIQ-PIQ dichotomy in predicting

underlying neurological dysfunc-

tion and in defining diagnostic

policies.

Methods

Participants and procedures

In this retrospective study, we

analysed data relating to 49 chil-

dren with a difference score for

Verbal IQ (VIQ) - Performance

IQ (PIQ) in intelligence tests of

25 points or more. All children

were referred to the Multi -

disciplinary University Centre

for Logopedics and Audiology

(MUCLA) of the University

Hospitals of Louvain (Belgium)

for language, speech or learning

difficulties. Children referred to

the MUCLA undergo an exten-

sive multidisciplinary diagnostic

work-up, consisting of a thorough

history, language and speech

testing , intelligence testing, psy-

chological and pedagogical evalu-

ation and medical evaluation by

an ENT specialist (including pure

tone audiometry). Referral to a

child neurologist takes place when

specific indications are  present.

One of these indications is a VIQ-

PIQ difference score of ≥ 25 points.

A difference score of 25 points is

used because smaller VIQ-PIQ

differences are very common in a

standard population. As men-

tioned above, Matarazzo et al.

pointed out that a split greater

than 22 points is rare in the 

WAIS-R (Wechsler Adult Intelli -

gence Scale Revised) standardisa-

tion sample, being found in fewer

than 5% of the participants8.

However, WAIS-R was an intelli-

gence test which focused on

adults, resulting in a standardisa-

tion sample consisting of only

adults. As a result, the cut-off of

22 points is not valid for children

being assessed with other intelli-

gence scales. The cut-off of 25

points is rather generous, and it

will not be found frequently in a

normal population. The files of

the 49 children were obtained

from the electronic database of the

University Hospitals Louvain and

analysed retrospectively.

The characteristics of the study

population are summarised in

Table 1. We analysed data for

35 children (71% of the total

number  of children) with PIQ >

VIQ and 14 children (29%) with
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VIQ > PIQ. The average age (at

presentation) of the children with

PIQ > VIQ was 6.6 years (SD =

2.1, age range 4-14 years). This

group consisted of 21 boys (60%)

and 14 girls (40%). The average

age of the children with VIQ >

PIQ was 7.6 years (SD = 2.2, age

range 5-14 years). This group

included 11 boys (79%) and

3 girls (21%). We looked specifi-

cally at the results of intelligence

testing and the results of neurologi -

cal evaluation. Depending on their

ages, the children underwent the

WISC-III (the second revised ver-

sion of the Wechsler Intelli gence

Scale for Children, which was

designed for children between 6

and 17 years of age) or the

WPPSI-R (the Wechsler Preschool

and Primary Scale of Intelligence,

which was designed for younger

children). In the PIQ>VIQ group,

the WISC-III and the WPPSI-R

intelligence scales were adminis-

tered in respectively 14 (40%) and

19 (54%) children. In two cases

(6%), it was not clear which test

had been administered because

those children underwent intelli-

gence tests in other centres. In

the VIQ>PIQ group, the WISC-

III and the WPPSI-R intelligence

scales were administered in 8

(57%) and 2 (14%) children re -

spec tively. In four cases (29%),

for the same reasons as in the first

group, it was not clear which test

had been administered.

Design and analysis

Mean total IQ, mean verbal IQ,

mean performance IQ and mean

VIQ-PIQ differences were calcu-

lated for both groups. We were

particularly interested in the possi-

ble correlation between VIQ-PIQ

dichotomy and underlying neuro-

logical dysfunction, and so the

data generated by neurological

evaluation were analysed using

descriptive statistics.

Results

Group 1: PIQ > VIQ 

For the 35 children with a PIQ≥

VIQ, average total IQ (FSIQ) was

90.2, average verbal IQ (VIQ) was

74.9 and average performance IQ

(PIQ) was 113. Performance IQ

was on average 38.5 points higher

than verbal IQ. These results are

summarised in Table 2. 

However, due to the cancella-

tion of appointments by parents or

because neurological evaluations

took place in other hospitals, data

from the neurological investiga-

tions were present for only 24

(69%) of these 35 children, who

were all referred to a neurologist.

Further analyses were per-

formed on this population of 24

children, who proved to be repre-

sentative for the group as a whole:

FSIQ, VIQ, PIQ and ΔPIQ-VIQ

did not differ significantly from

FSIQ, VIQ, PIQ and ΔPIQ-VIQ

in the group of 35 children (see

Table 2).

Turning to the group that under-

went neurological investigation,

all 24 children underwent a

thorough  clinical neurological

examination, which was normal in

all cases. If the clinical history

(neonatal problems, history of

possible epilepsy, family history

of epilepsy…) or the clinical

examination (lateralised clinical

neurological exam, dysmorphia,

microcephaly …) was suspicious

or abnormal, brain MRI was per-

formed and brain activity was

assessed using 24-hour EEG mon-

itoring. In selected cases, other

examinations such as metabolic

testing were performed. Brain

MRI was therefore completed in

15 cases, and the results were nor-

mal in all cases. EEG monitoring

was performed in 10 children.

Abnormalities were seen in four

cases. In two of these four chil-

dren, EEG monitoring produced

a slightly slower background

rhythm. However, these findings

did not lead to a specific diagnosis

and had neither clinical nor thera-

peutic implications. In the other

two children, EEG monitoring

was abnormal, with an epileptic

focus in one child and a manifest

alteration in the EEG typical of

Landau Kleffner syndrome (infan-

tile acquired aphasia) in the other.

In both cases, anti-epileptic thera-

py was initiated. 

As a conclusion, we may state

that, of the 24 children with

PIQ>VIQ who were neurological-

ly investigated, two (8%) suffered

Table 1

Subject characteristics

Abbreviations: FSIQ: Full Scale IQ, VIQ: Verbal IQ, PIQ: Performance IQ, WISC-III:
second revision of the Wechsler Intelligence Scale for Children, WPPSI-R: Wechsler
Preschool and Primary Scale of Intelligence-Revised).

PIQ > VIQ VIQ > PIQ

Number 35 (71%) 14 (29%)

Age 6.6 (range 4-14, SD 2.1) 7.6 (range 5-14, SD 2.2)

Boys/Girls 21 (60%) / 14 (40%) 11 (79%) / 3 (21%)

Cognitive tests WISC-III: 14 (40%)
WPPSI-R: 19 (54%)
Unknown: 2 (6%)

WISC-III: 8 (57%)
WPPSI-R: 2 (14%)
Unknown: 4 (29%)
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from an underlying clinically rele-

vant neurological dysfunction.

Table 3 gives an overview of these

findings.

Group 2: VIQ > PIQ

For the 14 children with VIQ ≥

PIQ, average FSIQ was 96.3, aver-

age performance IQ was 80.3

and average verbal IQ was 113.

Verbal IQ was on average 32.6

points higher than performance

IQ. These results are summarised

in Table 4. 

Once again due to the cancella-

tion of appointments by parents or

because neurological evaluations

took place in other hospitals, data

from the neurological investiga-

tions were present for only 10

(71%) of these 14 children, who

were all referred to a neurologist.

Further analyses were per-

formed on this smaller population

of 10 children, which proved to be

representative for the group as a

whole: FSIQ, VIQ, PIQ and

ΔPIQ-VIQ did not differ signifi-

cantly from FSIQ, VIQ, PIQ and

ΔPIQ-VIQ in the group of 14 chil-

dren (see Table 4). 

Turning to the group that under-

went neurological investigation, all

10 children underwent a thorough

clinical neurological examination,

which was normal in all cases.

Using the same criteria as for the

first group, brain MRI was per-

formed in 5 cases, with normal

results in all cases. Finally, brain

activity was assessed using EEG

monitoring in one child. This

revealed benign childhood epilep-

sy with centrotemporal spikes

(BCECTS). 

We may conclude that, of the

10 children with VIQ > PIQ who

were neurologically investigated,

one child (10%) suffered from an

underlying, though benign, neuro-

logical pathology. Table 3 gives an

overview of these findings.

Discussion

Looking at our data of 49 children

with a significant VIQ-PIQ split

(≥ 25 points), PIQ > VIQ is more

common than VIQ > PIQ (71%

versus 29%). Apparently, in chil-

dren with language, speech and

learning difficulties, the verbal

aspect of intellectual functioning

is usually impaired. This finding

is not too surprising: processes

like language and speech are based

mainly on verbal intelligence.

Another conspicuous finding is

the excess of boys in our study

population: there were 32 boys

(65%) and 17 girls (35%). This is

most likely the result of the excess

of boys in the general population

of children with language, speech

and learning problems who are

referred to our centre. Earlier

research by Breuls et al. has

shown that a population of 204

children admitted to the MUCLA

for language problems consisted

of 141 boys (69%) and 63 girls

(31%).24

In our centre, children with a

discrepancy between verbal and

performance IQ of 25 points or

more are always referred to a

 paediatric neurologist for further

neurological evaluation to check

for underlying neurological pa -

tholo gies. Looking at our popu -

lation of neurologically investi -

gated children (n = 34), we found

the clinical neurological examina-

tion to be normal in all cases.

Furthermore, magnetic resonance

brain imaging, which was per-

formed in 20 children, produced

normal findings in all subjects.

These findings may reflect an

inclusion bias since children with

a known neurological abnormality

will more likely be referred first to

the paediatric neurology depart-

ment for further assessment. How -

ever, in this highly selective popu-

lation of “normal” children with a

discrepant IQ, 3 out of 11 EEG-

monitored children, had a clearly

abnormal EEG. One child was

diagnosed with an epileptic focus,

another with Landau-Kleffner

syndrome and the third with

BCECTS, which can all three

be classified as ‘epilepsy’. Conse -

quently, looking at the total

amount of children with a signifi-

cant VIQ-PIQ discrepancy who

were neurologically investigated

(n = 34), a previously unknown

underlying neurological dysfunc-

tion was discovered in 3 subjects

(9%). Given the reported inci-

dence of epilepsy in a general

Table 2

Comparison between entire group of children with PIQ > VIQ and neurologically
investigated group

(*) Two-tailed P-value, calculated with unpaired t-test 
Abbreviations: FSIQ: Full Scale IQ, VIQ: Verbal IQ, PIQ: Performance IQ.

Entire group of
 children with
PIQ > VIQ (N = 35)

Neurologically
investigated
 children (n = 24)

P-value (*)

Average FSIQ 90.2 (SD = 10) 91.3 (SD = 9.10) 0.6686

Average VIQ 74.9 (SD = 9.53) 74.3 (SD = 9) 0.8089

Average PIQ 113 (SD = 11.7) 115 (SD = 12.2) 0.5287

Average
ΔPIQ-VIQ

38.5 (SD = 11) 40.8 (SD = 12.1) 0.4519 
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population (40 to 70 per 100,000

according to the World Health

Organization),25 this is a rather

high percentage. Because of the

lack of a suitable control popula-

tion in our study, more detailed

statements cannot be made. It may

be the case that, in this specific

population of children with a

VIQ-PIQ discrepancy, epilepsy is

the most common underlying

 neurological dysfunction. As men-

tioned above in the introduction,

we may also suppose that signifi-

cant differences between VIQ-

PIQ are more common in children

with epilepsy. As a result, it may

be possible that, in children who

suffer from an underlying epilep-

tic disorder, altered brain activity

negatively affects normal intellec-

tual functioning, resulting in a sig-

nificant discrepancy between per-

formance IQ and verbal IQ on

intelligence testing, and language,

speech and learning difficulties in

daily life. However, the results of

this study need to be interpreted

with caution because of certain

known limitations. First of all, our

study is a retrospective study

without a control population. To

arrive at more valid conclusions,

a control population consisting

of normal children and a control

population consisting of children

with language, speech and learn-

ing problems without VIQ-PIQ

dicho tomy would be needed. More -

over, our study is weakened by the

considerable proportion of children

who are not completely neurologi-

cally investigated (clinical exami-

nation, MRI of the brain and EEG).

Finally the sample was small and

WISC-III and WPPSI-R scores

were both used, making the inter-

pretation of the findings difficult.

Conclusion

Taking the literature findings and

our own results into account, we

may conclude a minority of chil-

dren with speech, language and

learning disorders who exhibit a

discrepancy between verbal IQ

and performance IQ also suffer

from an underlying neurological

dysfunction. Children with a sig-

nificant VIQ-PIQ mismatch should

therefore be referred to the pae -

diatric neurologist. However, as

epileptic disorders are the most

common underlying neurological

pathology in these children, EEG

monitoring is likely to be more

useful than neuro-imaging in chil-

dren with a normal clinical neuro-

logical examination. We therefore

suggest EEG monitoring in all

these children. Neuro-imaging

should only be used in selected

patients (clinical suspicion of

brain damage, abnormal EEG…).
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