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INTELLECTUAL FUNCTIONING IN DUCHENNE MUSCULAR DYSTROPHY
——A PRELIMINARY REPORT

CHEIN-WEI CHANG, CHUE-FUN CHEN, MU-JANG YANG*, I-NAN LIEN
National Taiwan Univessity Hospiigl, Department of Physical Medicine and Rehabilitation.
# National Taiwan University, Depariment of Psychology.

intelligence tests with Wechsler Intelligence Scale for Children (WISC) were carried out on 10
boys with Duchenne muscular dystrophy (DMD) and 10 age-inatched controls. The verbal 1Q
scales came close to be significantly lower in DMD group {mean 77.2) than in control (mean 90.5).
Verbal ability was found to be reduced prominantly in comparison with the performance test in

DMD patients.

Four patients with mildly physically disabled scored significantly lower verbal, performance
and full 1O scales than that in the 6 markedly physically disabled. The results are interpreted as
a preliminary finding of the intellectual impairment and the significant difference of verbal dis-
ability compared to performance test in the patients with DMD. The impairment of intellect alse
tend to be comparable with increasing physical disability.

Key words: intellectual function, Duchenne muscular dystrophy

Introduction

Duchenne muscular dystrephy (DMD} is an X
chromosome linked recessive genetic disorder usually
affecting males. 1t has been known for a long time
that the disease can be associated with different
degrees of mental deficiency. This was noted initially
by Duchenne himseli!+?) and has been documented
by many authors since then!?-3

The cause of mental impairment in DMD is, how-
ever, poorly underitood. The early studies were
attributed this finding to psychosocial, emotionat or
psychoeducational factors, Most reports since 1960
had concluded that the decreased intellectual function-
ing was related to the influence of some physiological
parameters of the disease (478

Marsh and Munsat’! firstly reported an early
impairment of verbal intelligence in DMD patient.
Karagan, et al'®! also demonstrated more significant
differances in-verbal 1Q than on performance tests,
with low scores on subiests requiring memory for
patterns, numbers and verbal labeling. They supposed
the involvement of central nervous system . with
cognition dysfunction in this disease. :

The present study was undertaken to evaluate the
intellectual functioning, comparing to the findings of
verbal and performance intelfect in the DMD patients.

Materials and Methods .

Our study ‘was made on 10 boys with DMD, rang-
ing from age of 8 to' 14 years, in the Department of
Physical Medicine and Rehabilitation of National
Taiwan University Hospital. The diagnosis was based

- on the typica! clinical pictures and on such ancillary
examinations as electromyography, muscle enzyme

activity and muscle biopsy. Patient’s physical ability
was classified according te the Functional Classifica-
tion by Vignos, et al'?) as Table 1.

The Wechsler Intelligence Scale for Children
{WISC) was administered to all of these DMD patients
and 10 age-matched boys without physical or mental
disabilities in schooling.

Student’s t-test was used in the comparison of 1Q
scales between the DMD and control groups. Paired t-
test was used in the comparison of verbal and per-
formance 1Q sacles in the DMD patients,

Results

The verbal, performance, full IQ scales and
functiona} classification of these 10 patients are listed
in Table 2. Mean verbal and performance IQ scales for
the DMD and control groups are shown on Table 3.

Verbal 1Q-of DMD group comes close to being
significantly lower than of the control group (t-test,
005 < P< 0,1). This finding suggests the impendence
and full 1Q scales are not significantly different in both
disease and control groups (P> 0.1).

In control group. mean verbal 1Q of 90.5 and per-
formance 1Q of 91.2 are not different (P > 0.1). But
in the DMD group, mean verbal 1Q of 77.2 is signifi-
cantly lower than the mean performance 1Q of 80.9
(paired t-test, P < 0.01). This presents the fact that
verbal disability is prominant in the DMD patients.

Table 4 reveals the IQ scales of DMD patients
divided by 2 groups under the Vignos's functional
classification of 1 to 3 and 4 to 9. The latter is more
physicaily disabled that they can net climb stairs or
walk without devices. In the comparison of 1Q scales
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between group [ and I, verbal Q@ was decreased in
group I {t-test, P < 0.01) and performance IQ was also
decreased in group II {P < 0.02). These meaned that
the intellectual impairment were significantly related
to the increasing physical disability.

In the comparison of verbal and performance 1Q
scales between the 2 groups of DMD, there was no
significant difference in group ! (paired t-test, P> 0.1},
but with significantly lower mean verbal IQ of 64.3
than mean performance 1Q of 65.7 (P < 0.05). This
appeared the deterioration of verbal intelligence was
prominantly related to the increasing physical dis-
ability.

DISCUSSION

Our preliminary study of the 10 boys with.an
established diagnosis of DMD comes close to being
significant impairment of the intellectual function.
Verbal ability was found to be reduced prominantly in
comparison with the performance test. These findings
are correlated to the recognition of most authors’
studies.(*8)

The cause of mental retardation in DMD patients
is, however, pootly understood. The fact of associa-
tion between the mental defect and the muscular dis-
ease is by no means constant. Some authorst®.1 %)
atiributed mental retardation in DMD patients to
reduced motor efficiency beginning in childhood with
early immobilization and the associated difficulties
in learning and emotional disturbances.

However, Konicka, et al'' ! found that mental
development was net abnomnal in the group of
children with spinal muscular atrophy with comparable
or more severe physical and educational difficulties
than DMD children. They supposed that the physical
disability was not the majot factor in relation to the
mental impairment.

Rosman’s opiniont!?) was that although mental
retardation did not depend on the enviroment and the
degree of mental retardation. He also found that the
severity of histopathological changes in the muscle
biopsy specimens were parallel to the patient’s in-
teliectual dysfunction. In our study of 2 groups of
DMD patients divided by Vignos's functional classifi-
cation, we found the intellectual impairment was
significantly related to the increasing physical dis-
ability. This finding was correlated to the Rosman’s
Pathological study of myopathy in retarded DMD
patients.

The most likely explanation for the intellectual
impairment in DMD patients was a biochemical
abrormality affecting the metabolism of brain as well
as muscle, whereas traditionally it had been thought
that DMD was a primary disease of muscle. It has

recently been suggested that the disease may be se-
condary to a neuronal defect'! 3} or a generalized dis-
order of protein systesis and membrane''*}. So it las
further been suggested that the intellectual impairment
of DMD patients may be related to a central nervous
system deficit.(*-13) and genetic implication.{”)

In our study of the DMD patients, verbal IQ is
significantly impaired rather than performance IQ.
This may be interprefed as the effect of some physical
parameters of the disease upon central nervous system
functioning, Karagan, et al'®? found more significant
differences in verbal IQ than on performadnce test, with
Tow scores on subjects requiring memory for patterns,
numbers and verbal labeling. It has been suggested
that the cognition deficit is more obvicusly in DMD
patients and may be regarding to the concomitants of
the central nervous dysfunction of the disease.

Other investigations demonstrated the possibility
of central nervous dysfunction in DMD patients were,
Kozicka'' 1) and Florek{!®) used electroencephalo-
grams in tests and showed 56% to 829 of patients with
abnormalities. Their findings were together with the
resuits of IQ tests and suggested the possibility of
organic brain lesions of the DMD patients. Some
authors’ reportst®-12) also demonstrated the patho-
logical changes of poorly developed cortical lamina-
tions, decreased brain weight, pachygyria and hetero-
topias within the cerebral white matters in retarded
DMD patients.

Karagan and Sorensen'!”?} also found the verbal
disability was not limited to DMD but was also present
in Becker and Facioscaputohumeral types of muscular
dystrophy. This appeared that various muscular dy-
strophy might involve cognitive deficits that could riet
be attributed to enviromental deprivation or psycho-
social reactions to a chronic or fatal disease, but rather
appeared to reflect involvement of higher central
nervous system functions,

In attempting fo identify the possible physical
factors which relate to decreased intellectual function-
ing in DMD patients, it seems important to study
brain-behavior relationships including intelligence,
using age and stage grouppings which are more homo-
genous than used in the past, Also, longitudinal rather
than cross-sectional designs are to be preferred.

Our preliminary report only shows a limited
significance of the verbal intellectual dysfunction in
the DMD patients. It requires more cases in broad age
and stage ranges, and precise neuropsychological
evaluations to the study jin intellectual functioning of
DMD patients.
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Classification of Functional Ability in Patients with

Duchenne Muscular Dystrophy by Vignos,et a1.{9)

Physical activity capacity

fer eight standard steps) -

[To TN e < BN o BN S L )

In wheelchair or bed

Class
1 Walks and climbs stairs without assistance
2 Walks and climhs stairs with aid of railing
3 Walks and climbs stairs slowly with aid of railing(25 seconds

Walks unassisied and rises from chair but can not climb stairs

Walks unassisted but can not rise from chair or climb stairs

Walks only with assistance or walks independently with leng leg braces
Walks in long leg braces but requires assistance for balance

Stands in long leg braces but unable to walk eve

n with assistance
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Table 2. WISC 1Q Scores and Functional Classification of

Boys with Duchenne Muscular Dystrophy.

HISCTIQ Scates Functional Class
Case | Age{year)| Yerbal 1Q |Performance IQ | Full IQ |bHy Vignos,et al.
1 12 94 108 101 1
2 8 93 110 107 2
3 13 102 108 105 ?
4 8 g7 86 9 3
5 m 7% 78 L7 4
5 13 77 83 X 78 4
7 8 45 35 37 &
8 14 57 48 & 48 4
g 10 59 61 56 G
E 10 9 65 89 74 g
i

wiHechsler Intelligence Scale

for Children

Table 3. WISC IQ Scales{Mean + Standard Deviation} in Duchenne Muscular

Dystrophy Patients and Control.

DMDE(N=10)

Control{N=10)

Student's t-test

Yerbal 10
Performance 10
Full 0

77.2 + 18,0
80.9 = 24,7
76.8 + 22.4

90.5 + 0.1
91,2 + 13.8
90,1 + 10,8

t=1.98, 0.056¢pd0.1
£=0.55, p»0.1
t=1.6, p>0.1

w1 Duchenne Mascular Dystrophy

Table 4, WISC 10 Scales{Mean + Standard Deviation) in Divided Groups of

Duchenne Muscular Dystrophy.

Group Group I
{Class*1 to 3) (Class¥™ to 9) Student's t-test
H=d =6
Verbal 10 96.5 + 3.5 6&.3 + 10.7 £=5.18, p€0.01
Performance 10 | 103.5 + 10.1 65.7 + 19.5 t=3.2, p<0.02
Full 19 99.5 + 5.2 61.7 + 15.7 t=4.15, p<0.0%

#:Class:Classification

Muscular Dystrophy by Vignes, et a?.(g)

of Functional Ability of Duchenne
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