Il rights reserved.

Reprinted from PEDIATRICS, Vol. 55 No. 6 June 1875
A

Intrauterine Rubella, Head Size, and Intellect
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ABSTRACT. The assumption that congenital rubella is
cornmonly associated with microcephaly and mental retar-
dation was examined. Among a rubella clinic population of
111 children, 92 children had vision sufficient to allow
testing by the Leiter International Scale. The mean 1Q for
this group was 99.46 (SD, 19.5). Head circumference in this
group correlated well with stature but poorly with intellect.
The authors conclude that children with intrauterine rubella
should be viewed as small children rather than children with
small heads and that such children are poorly served if
mental subnormality is assumed without careful study.
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INTELLICENCE.

Evidence abounds for the multiple handicaps
of children afflicted with intrauterine rubella.
Problems most comunonly reported include
auditory and visual impairment, congenital heart
disease, small stature, and a variety of less
common afflictions such as cerebral palsy, derma-
toglyphic anomalies, genital defects, and diabetes
meliitus. In addition, mental retardation and
microcephaly are also believed to be common. In
nearly every standard work on pediatrics or on

>

mental retardation, one finds the implied or
expressed statement that mental deficiency and
microcephaly are common residua of prenatal
ubella. In this paper we will examine this

assumption.

While following a group of children with
sensory handicaps in a multidiscipline clinic, it
was our impression that although the children
ppear function-

with intrauterine rubella might a

ally delayed in motor, language, and adaptive
skills, they seemed to differ from children with
developmental delay due to other causes. First,
many of the children with rubella appeared to
“improve” with increasing age (causing frequent
changes in classification). Secondly, there ap-
peared to be a common tendency for the staff to
“underestimate” their potential in contrast to the
almost universal attitude shown toward other
handicapped children in whom labeling is
avoided and every benefit of doubt offered.

We were also impressed by the wide range of
reported incidence of mental retardation among
children affected by rubella'-> (Table I).

Chess and her co-workers® in their book on
psychiatric disorders in children with rubella
syndrome review the literature on the measure-
ment of intellect in these children and conclude
that mental deficiency exists in about one third of
the children coming to the attention of centers.
Similar incidence is reported by Cooper and
Krugman' and by Gumpel et al.®

Sheridan, on the other hand, in the most
systematic effort to date, was able to obtain
intelligence test scores on 191 British children
with evidence of prenatal rubella infection.* She
reported that the mean IQ score was not only
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TABLE 1

INCIDENCE OF “MENTAL RETARDATION REPORTED
IN RUBELLA SYNDROME

Author Year Diagnosis®
Cooper & Krugman! 1967 35%
Menser et al.2 1967 10%
Gumpel et al.3 1971 37%
Sheridan? 1964 7%
Chess et al3 1971 37%

*Developmental delay; retardation

TABLE II

DEFECTS OBSERVED IN RUBELLA SYNDROME
(111 CHILDREN BORN BETWEEN 1964 AND 1966)

Defect No. %
Heart defect 50 46
Ocular defect

Cataract/glaucoma 31 28

Retinopathy 92 83

Severe visual disability 14 13
Hearing disability 95 86
Extended syndrome/

encephalopathy 25 23
Low birthweight 60 54
Stature 2 SD or more below

average 49 44

average but that the distribution approximated
normality. Menser et al.,* in a 25-year follow-up
on Gregg’s original cases, reported a similarly low
incidence of mental retardation in their group.

None of the reports made a distinction between
developmental problems resulting from sensory
deficit and innate intellectual deficiency. Few
investigators have made a systematic effort to
determine if these children are, in fact, intellec-
tually deficient as clinical examination would
suggest or to test in a situation in which the
children were not penalized by their communica-
tion problems with vision and hearing.

Similarly, studies on groups of mentally
retarded children®” would tend to support the
common teaching that associates “microcephaly”
(head size more than 2 SD below the mean) with
intellectual deficit. On the other hand, Martin®
observed children with normal intellect and small
heads and urged caution when using this measure-
ment or drawing conclusions from it. No syste-
matic data are available on a population of
children with prenatal rubella to document the

frequently reported description of microcephaly
in this group or to correlate head size and
intellect.

METHOD

Children studied were selected from a group
with physical and sensory handicaps being
followed in a multidiscipline clinic held at the
Crippled Children’s Division of the University of
Oregon Medical School. A group of 111 children
born between 1964 and 1966 had serologic or
virologic evidence of rubella or had a prenatal
history of rubella plus two or more manifestations
of the postnatal syndrome (Table II). These chil-
dren represent 2.0/1,000 live births during the
period covered and it is believed that it includes’
most of the seriously affected children in the state
who survived the epidemic. Of this group, 16 had
visual and auditory handicaps sufficiently severe
to prevent accurate psychometric measurement
by standard testing instruments. Severe behavior
problems existed in an additional three children
who could not be properly examined. Data from
the remaining 92 children were included in the
calculations and constitute the subject of this
report.

Each child underwent serial complete evalua-
tions. Anthropomorphic measurements were ob-
tained under controlled conditions.

To reduce bias introduced by language deficit
in the deaf children, the Arthur modification of
the Leiter International Scale® was offered at least
once to each child. This test uses no spoken
language and was developed originally to avoid
language and cultural barriers. It has been found
to be useful in the testing of the deaf and results
have been found to correlate well with other
testing instruments. Confirmatory measurements
using the performance sections of the WISC* and
Stanford-Binet!' were obtained on a number of
the children studied and found to be consistent.
All children were tested between 4 and 6 years of
age. The mean age at the time of testing was 57
months (5D, 9.2 months).

While standardized instruments for testing
intelligence of blind children do exist, there are,
unfortunately, no good instruments to use with
children who are both blind and deaf. The elimi-
nation of this group, while small in number,
admittedly introduces a bias into the present
results. The spectrum of defects seen in these 16
children was similar to those in the tested group.
Means for stature and head size did not differ
significantly between the group eliminated and
those evaluated by standardized tests for intelli-
gence (f = + 1.67).
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RESULTS AND COMMENTS

With the children with serious visual handicaps
excluded, Figure 1 demonstrates the distribution
of intellectual achievement as measured by the
Leiter International Scale. As previously re-
ported,'? the mean IQ) for this group was 99.46
(SD, 19.5; range, 63 to 153). The distribution
curve is comparable to a sample of “normal”
children.

Figure 2 demonstrates the distribution of head
circumference of 88 of the 93 children on whom
adequate data were available. It can be seen that,
when plotted against published norms," the oc-
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cipitofrontal circumference for this group is
smaller than for the general population. Though
the numbers are small, it can also be seen,
however, that children with measured IQ less
than 80 are fairly evenly distributed through the
population and there appears to be little correla-
tion between intelligence aand head size. In an
attempt to determine whether small head size
was an independent feature of the intrauterine
rubella syndrome, a plot of head circumference
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Fic. 5. Scattergram showing head circumference and 1Q.

against stature (Figure 3) showed a remarkably
good correlation (r = .568; P < .001).

In a smaller sample for whom parental data
were available, head size was plotted against
“expected” height relative to mean parental
stature.™ In this situation, the correlation was
equally high (r = 0.599; P < .01) (Fig. 4).

Of greater significance, perhaps, is the distribu-
tion of head size relative to measured intellect. A
plot of head size against IQ) as measured by the
Leiter scale (Fig. 5) shows very poor correlation
(r = 0.22). If one postulates that those children
with heads relatively small for body size will be
more likely to demonstrate retardation, it is
possible that such a correlation would not be
shown in the previous calculation. We therefore
compared intellect with a ratio of head size to
total height. This ratio, though of little value
when applied to all children, has a relatively
narrow range (0.45 to 0.55) when calculated from
standard data for children 3 to 6 years of age.
Figure 6 shows such a plot. A statistically signifi-
cant correlation between low intellect and small
head size can be demonstrated in this way, but
only barely at the 5% level of confidence
(r=2.13; P = < .05 > .01).

Despite the bias introduced by the exclusion of
children with severe visual handicap, we believe
these data tend to confirm the more optimistic
prognostic views of Sheridan* and Menser et al.?
regarding the intellectual potential of children
with intrauterine rubella syndrome surviving the
neonatal period. In addition, the results would

suggest that the “microcephaly” which is
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commonly seen and described in these children
appears to reflect small stature and that children
afflicted with prenatal rubella should more
appropriately be viewed as small children rather
than children with small heads. They should, at
least, not be indiscriminately grouped with
mentally retarded children with microcephaly
due to other etiologic factors.

The authors emphasize that they wish in no
way to minimize the severity and lifelong tragedy
of the handicaps associated with intrauterine
rubella. Children with deamess, visual defect, or
cerebral palsy are frequently delayed functionally
and educationally handicapped. We believe,
however, that unwarranted and unproven
assumptions of intellectual subnormality are
commonly being made in children with rubella
syndrome who are already handicapped by
sensory or motor defect. Such assumptions can in
no way assist a child to achieve his or her greatest
potential and, as pointed out by Rosenthal and
Jacobson, may lead to seif-fulfilling prophecy.
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