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ABS'IRACT. The assunrptioa that congenital rubella is
commcnly a;sociated rvith microcephal.v and mental retar-
dation was examined. Among a rubeila clinic population of
111 children, 92 children had vision sufficient to allow
testing bv the Leiter Intemationai Scale. The mean IQ for
this grc,up was 99..16 (SD, 19.5). Flead circurnference in this
group correlated rveil r.yith stature but poorly rvith intellect.
I'lte authors conclurie that chilclren rvith inirauterine rubella
should be viervecl as srnall children rather than chiit'lren rvith
small heads and that such children are poorlv served if
mental subnormality is assrinred tvithout careful shrcly.
?erliotrics; 55:797, 1975, nuesLLA, i.rEAD cIRCULTFEFENCE,

II"TELLiCENCE.

Evidence abounds for the muitiple handicaps
of children afflicted r,viih intrauterine mbeila.
Probiems most comrnonly reported include
auditory and visrial impairment, congenital heart
disease, srnall statilre, and a variety of less
common afflicticns such as cerebral palsy, derma-
torlivphic anonialies, genital clefects, and diabetes
illeilitus. In addition, mental retardation and
microcephaly arre also believed to be cornnon. In
irearly every stacdard w,ork on pecliatrics or on
nental retalclatiol, orre finds the iruplied cr
expressed staten:errt ihat rnentai rleficiency ancl
rnicrocephal:, are cornrrrorr residua ol plenatal
nrbelle. In ti'ris pilper we rvill exarnine this
:rssumptioi:.

\{'/hile foliorvlig ;} grolrp of children r,vith
.serrs{j1'1/ h:rndicaps ir1 a rnultidiscipii0e cliilic, ii
1y.rs orlr irrrpression tliat aithorrsh ihe children
rvith inirinrteri*e rubelia rnight ilppear furiciion-

ally delayed in motor, language, and adaptive
skills, they seemed to di{ier from children rvith
developmental rielay due to other causes. First,
many of the chiidren with rubella appeare.l to
"improve" r.zith increasing age (causing frequent
changes in classification). Secondly, there ap-
peared to be a corlrnon tendency for the slafr to
"underestimate" their potential in contrast to the
alrriost uniyersal attitude shown toward c-riher
handicapped children in w'hom labeling is
avoided and every benefit of c'loubt ofiered.

trVe lyere also impressed by the wide r.ang€ of
reported incidence oi mental retardation among
children affected by rubella'-' (Table I).

Chess arid her co-lvorkers5 in their book on
psychiatric disorders in children rvith rubella
syndrome review the literature on the measure-
rnent of inteilect in these chiidren and conclude
t}lat mental deficiency exists in about one thirC of
the children coming to the attention of centers.
Similar incidence is reported by Cooper ancl
Knigman' trnd l:y Gr:rnirel et al.:J

Sheridan, on ihe other hand, in the nrost
sysietrntic e{fort to ciaie, rvirs abie to obtain
inl+:liigence tesl scores oir 19,l British chilciren
rviih evidence of pi'enatal rubella infection. I She
repolted that the nretrn IQ s(.ore '!vas not ally
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TABLE 1

INCTDENCE oF "NIENTAL ReraRo,r,lioN" REPoRTED
IN RUBELLA SYXONOYS

Author Diagnosis"

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

MTTHOD

Children studied rvere selected from a group
with physical ancl sensory handicaps being
followed in a multidiscipline clinic held at the
Crippled Children's Division of the University of
Oreson N{edical School. A group of 111 children
bom between 1964 anci 1966 had serologic or
virologic evidence oi mbella or had a prenatal
history of mbella plus two or more manifestations
of the postnatal synCrome (Table 1I). These chil-
dren represenl 2.0/L,A00 hve births durinq the
period covered and it is beiieved that ii includes
most of the seriottsly affected children in the state
w'ho survived the epiclemic. Of this group, 16 had
visual and auditory handicaps sr.rfficiently severe
to prevent accuraie psychometric measurement
by standard testing instnrments. Severe behavior
problerrs existed in trn additional three chilciren
rvho could not be properly eramined. Data frorn
the remaining 92 children were includecl in the
calculations and constitute the subject of this
report.

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

To reduce bias introduced by liinguage deficit
in the deaf children, the Arthur modificaiion of
the Leiter lnternationai Scale'r.vas o$ered at least
once to each child. This test uses no spoken
ianguage and rvas developed originally to avoid
language and cultural barriers. It has been found
to be useftil in the testing of the deaf and results
have been found to correlzrte well with other
testing instmments. Confirmatory rneasurements
using the performance sections of the 1VISC'o and
Stanford-Binetil were obtainecl on a nurnber of
the children studied and founcl to be consistent.
All children rvere tested betrveen 4 and 6 years o[
age. The mean age at the time of testing rvas 57
rnonths (SD, 9.2 months).

lVhile stanclarrlized instnrments fcr tesiing
intelligence of blind chiicire;r do exist, there irie,
un-fortunately, no goc-rd instmments to use rt'ith
chilclren rvho ;rre both blind :Lnd cleaf. The elir:ri-
nation of this grolip, lvhiie srnall in itunrber,
arlmitti:dly iniroduces a l'rias into the present
results. T'he spectnim of cleier:ts seen in these 15
chiiclren r.ras sirnilar to thr-rse irr tlte testecl grotlll.
fuleirns for stattire ir.nd herrd size clid not diit-er
significantiy betr,veen iire group eliminated antl
those evaluated by sianciirrdizer-i tesis for intelli-
gence (i : -r 1.67).
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TABLE II
DEFECTS Ossrnvgo IN RUBELLA SvNnnoltg

(111 Crrir.nnsN Boni{ Brluvssr'r 1964 exn 1966)

Defect

Heart defect
Ocular delect

Cataract/glaucoma
R.etinopathy
Severe visual disability

Hearing disability
Ertended syndrome/

encephalopathy
Low birthweight
Stature 2 SD cr more below

average

average but that the distribution approximated
rrormality. Ir,{enser et a1.,2 in a Z\-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-
tualiy deficient as clinical examination rvould
suggest or to test in a situation in lvhich the
chiidren lvere not penalized by their cornmtinica-
tioii problems ,,vith vision and hearing.

Slmilarly, stridies on grolrps of rnentaliy
retarcled children6'' would tend to support the
commor] teaching that associates "rnicrocephaiy"
(head size more than 2 SD belorv the mean) r.viih
intellectrrirl deficit. On the other hancl, Il{artin"
observ'ed children with normai intciiect arrcl srnall
heacls and urged caution r.vhen using this measure-
ment or clrar.ving conchlsions from it. No syste-
rnatic drt* are available on rr population of
chrldren 'uvith prenatal rul;ella to doctrment the
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Frc. 1. Distribution of intelligence in rubella syndrome.
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Fic. 2. I{ead circumference in rubella syndrome.

EESULTS AND COMMENT5

With the children rvith serious visual hanclicaps
exciuded, Figure I demonstrates the distribution
of inteliectual achievement as measriied by the
I-,eiter lnternatior-rtrl Scale. As previcusly re-
ported,l2 ihe mean iQ for 1li-s group r'vzrs 99.46
(SD, 19.5; rarlEle, 63 to 153). The disiliLrution
curve is comparable to a sample of "norrual"
children.

Figure 2 deuronstrtrtes the distribution of head
circuinference of 88 of the 93 chiiciren on rvhorn
adequate data rvere available. Ii can be seen that,
when plotted against pnblished norms,r3 the oc-
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Fic. 3. Stature in rubella svndrome.

Stolure Relotive to Porentol Size
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Irrc.4. Siah-rre reliltive to parental sizein nrbellasvndrorne.

cipiiofrontal circtimference for this group is
smaiier than for the general population. Though
the nurnbers are smali, it can ;rlso be seen,
holvever, that children r.vith meastrred IQ less
than E0 are fa.irly evenly Cisiri,btiterl ttrrough the
population ernd there appears to be little correla-
tiorr betrveen inteiligence and heacl size. Li rrn
attempi to rietermine ryhether srnail heacl size
was ail inclepenclent feafure oi the intrauterine
rubella syndrome, a plot of heari circurnference
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Frc. 5. Scattergram showing head circnmference and lQ.

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 ploited against
"expected" height relative to mean parental
stature.'a In this sittration, the correlation rvas

ecltrally high (r : 0.599; P < .01) (Fig. a).
Oi greater significance, perhaps, is the clistribu-

tion of head size relative to measured intellect. A
plot of head size against IQ as measured by the
L,eiter scale (Fig. 5) shows very poor correlation
(r : A.22). If one postulates that those children
rvith heads relatively small for body size will be
more iikely to demonstraie retarclation, it is

possibie that such a correlation would not be
sholvn in the previous calcuiation. We therefore
compared intellect with a ratio of head size to
total height. This ratio, though of little value
rvhen applied to all childien, has a relatively
narrow range (0.45 to 0.55) when calcrrlated from
stanclarcl data for children 3 to 6 years of age.
Fiqure 6 shows srch a plot. A statistically signifr-
clnt correlation betrveen low intellect and srnzrll
head size can be clernonstratecl in this way, btrt
orrly bareiy at the STa level of conficience
(1 -= 2.13; l': ( .05 > .0i).

I)espite the bias introclrrced by the exclusion of
cliilr.lren rvith severe visrial hirirdicall, r,ve ilelieve
thr:si: duta iend to confirrri the rlrore optirnistic
pro6nostic viervs of Sheridturt ancl N'Ienser et ul.'
regirlding the intellectuirl poientiirl of chilciren
rvith intrauier:ine nrl;ella si,nrlronre srrrviving the
neolrirtarl pcriod. in addition, the resrrlis rvor-iki
srrggest that the "rnicrc,cel;ha1v" which is

RaTIO Heod Circ.feighr

RUBETLA SYNDROME

Frc. 6. Ratio of head circumference to height

corrrmonly seeu and describecl in these children
appears to reflect small stature and ihat children
afflicted r.vith prenatal nrbella should rnore
appropriately be viewecl as srnall children rather
than chiidren wirh smail heads. They should, at
leirsi, not be indiscriminately grouped with
rnentally retarded children rvith microcephal)/
cltre to other etiologic factors.

The authors emphasize that they rvish in no
way io rainimize the severity ancl lifelong tragedy
of the hanclicaps associatecl rvith inirauterine
mbella. Children with deriiness, visual defect, or
cerebral palsy are frequen[ly clelayed functionall,v
trnd educationaily handicapped. \i/e believe,
however, that un-"varranted and unproven
assumptions of intellectual sribnormality are
commonly being rnade in chiiclren rvith nrbella
svndrorne rvho are already handicapped b,v
sensory or motor clefect. Stich a.ssumptions can in
no way assist a child to achieve his or her greatest
potential and, rrs pointed out by osenthal and
Jacobson," mtry lead to seif-fulfilling prophecy.
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