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EFFECTS OF INTRAUTERINE RUBELLA iNFECTIO}i
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ON I}ITELLECTU,TL ABILITIES
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The assumption commonly macle that rubella inlection produces ment3l
retardation wa-\ evaiuated psy'chometrically using an instrument independent
of the irequentl-r' deficient hearing and speech abilities of incividuals so
affected. Eighty-eight testable children rvirh evidence oi rubella iniection
earned a mean IQ score of 100.01 on the Arthur adrptation oi the Leirer
Internationel Per{ormance Scele. It rvas discovered thrt the numbur oI
physical symptoms found rvas mildiy relaterl to intellectual ler.el (r :-.?1,
P < .ol5). A group of untestable blind-deaf chi.ldren rvas also examiner.l
briefl1', a:rd the overall conclusion was drawn that it is noa the rubella infec-
tion per se that produces the cli:rical picture commonl_v seen as one of rerar-
d:ition but rather the physical symptoms that limir psychologicel development
and expression.
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cated by Cooper (1968), r-ho in a stuily of
27i rubella-infected infants found that 52/o
had hearing losses confirmed or suspecle(I,
4A/o had catxracts or glaucoma, and S2lL
had congenilal heart disease. The close cor-
respondence of clinical problems rvirh the
presence of the rubella antibody which indi-
caies consenital infeciion is pointed to b-v
this study since only 9 of the 5C0 children
stuc.lied'i,vere considered clinicall-v n0rtnal.

\\-ith so manv physical defec6 present, anr:l
especiall1. those thal affect the development
of intellectual functions such as vision and
hea ring, it is not surprising to frnd either
direct siatentents or inferences of retarda-
tion associeted lvirn the syndrome (e..q.,
Colernan, 1972: Cooper, t96li; Heiser &
\\'olnran, 1965; Lin-Fu, 1970; London &
Rosenhan, 1968; Ilenser, DoCs, & Harley.
1967: Plotliin, Cochran, Lindquist, Cochran.
Schafier, Scheie. & Furukawa, 1967; tllmenn
& Krasner, 1969)..Sonre cf the-se investisators
har.e clinically estimatecl up to one ttrird of
their populations to be retarderl. 'Ihe e-.sump-
tir:n seems to lte macle tltr', both the pl-r1-sical
probiem-s and the s3erxins reilrrilrtlr,n are
physicell-t, causecl. 1r.,, the viral iniection. FIi,w-
e\rer, no S\'-stemelic eiiort hlls been macie trt
see if these inriividu:rl.s are in frci retercled in
te-sting situaiions'where these chil.dlen ar-. nr-lt
hanclicappecl in their coinmunicetion blr *g1.
speech a.nd hearing problerns.

Of current concern to the public health
field are the multiple congenitai def ects
caused b5' the intrauterine infection of the
rubella vinrs (German measles). Epiclemics
of the disease tend to occur every 6-9 years
(Lin-Fu, l9i0),lvilh the most recent 1964-
1965 epiclernic resuliing in an estimated
30,000 children in the Llnited States with
birth defects ( Cooi.rer, 1968 ) . \\-ith another
epidenric erpected earl-\, in this decaile, efforts
are beinq made nationally to vaccinate poten-
tial victinrs and carriers, and this preventive
measure may prove to be the ultimate anslver.

Presentlv, horvever, evidence abounds for
the phy5isxl defects from rvhich children
suher. The defect-s most commonly reported
include ar"rditory impairment, visual irregr-r-
larities (cataracts, retinopathy, arlblyopia,
m.r'opia), and congenital heart disease, aI-
though a large number of additional problems
have been reporred jn infected indivich.rals,
including various ph_vsical malformations,
a-sthr;ra, migraine, neonata] thrombocl'topenic
purprrra. genitai defects, etc. (Cooper, 1965;
Hercir', }{cCracken, Gilkeson, & Sever, 1969;
Karn-iocIr'. 1965 ; lIiller, Rabinolvitz, Frosr,
& St'ager, 1959; Sireridan, 196,1). The preve-
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Consicierable lilerature exists in lhe general

area of physical handicaps and intelligence,
ancl as it has already been revierved exten'
sive$r (e.g., Dinnage, i9i2; lVolf & Anderson,
1969), no eftort will be made to do so here'

Holvever, i! is rvorth noting that a number
of studies (e.g., Greenbaum & Buehler, 1960;

Ross, 1972) poinr to relationships between

these factors with populations other than
rubella-infected children, and hence the pos-

sible effects of such must be taken into
account.

Sheridan (196,1) in the one extensive psy-

chometric ettort with rubella-infected children
made to da're, was able to obtain intelligence
test scores on 191 English children lvith evi-

dence of rubella infection' The basic finding
'was that the mean IQ score rvas slightly
above average (106.8), and that lhe distribu-
tion approximated normality' However, a
number oi factors prevent these results from
being conclusive. including the facts that data
lvere not available on the complete rubella
sample under study, testing results lvere ac-

ceptecl by maii from a variety of sources

rvithout knowledge of standard conditions of
administration, IQ scores were combinecl from

several tests indiscrimiaately, and there rvas

a lack of attention to test results thal may

have been invalidated by communicational
cleticiencies. Ho'wever, the conflict betrveen

the general results of the study 3n6 clinical
observation as t1pically reportecl points to the

neecl for either confirming or disconfirming
the findings.

From the above, it is clear that while most

investigators seem to almosi automaticaliy
assume that rubella phirsically results in re-

tardation, it is not clear either that rubella-

infectecl children are retarded in any general

rva-v, or that any such retardation is dtte to
the infection itself rather than as secondary

erfects oi the phvsical symptoms' This studir

aclclre-cses itseli to this basic question and,

in addition, aslis ti.re question of r-hether

there is any relationship betrveen the number

of pirt sical anomalies seen anC inteliectual
leve1 as assessed.

][crrron
g4lt je cts

The Crippled Cirildren's Dirision of the University
oi Oregon i\Irtiical School s'-rved rs a m':rns hv
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whicb a reasonably representatir'e subject popula-
tion could be galhered. This state-supported agency
provides services for handicapped children across

the state, and rrhile utilized by only a porlion oi
the eligible individuals in the state, it senices per-
sons Irom ail socioeconomic levels. Ail children
known to the clinic rvho rve:e born in 1961' 1965,

or 1966 and r.vho tvere suspected as possibly suf-
fering from rubelia infection were eramined ia
detail for this studY.

The criteria for acceptance inio the stuciy as

having contrecred rubel.la rvere either a posiLive

titer betlveen 3 and 14 rnonths of age (a positive

culture oi the rubella virus in the infant's blood-
Plotkia et al., 1967) or a history oi rubella or
or rubellalike illness ciuring Seitation y'&s the pres-

ence of (c) congeniial heart disease, (b) a con-

genital eye disorder (cataract, gleucoma, or reti-
nopathy), or (c) any degree oi impairmeni in
hearing not conductive in nature. The s)'mptoms

lvere seltscted because they have clinicaliy been

shown to appear following rubelia infeclion by a

number of investigations (Co1emen, 1972; Cooper,

1968: Plolkin et al., 1967). Aione, ti-rey wouid not

necessarily ind-icate rubelle. but in combination rvith

a history oi rubella or rubellalike iniection and

rnedical examination revealing no other cause of tire
physical disorders, evidence Ior rubeila infection
rvas accepted.

In setting up these multiple criteria, it lvas our
purpo-le to ensure that those individuals included

ivere delinitely atJected by the rubelia virus, even

though in so doing it lvas possibie that an occa-

sionaliy milcily infected inclir-iduel w&s nol identified'

Herce, if the population is biased, it is biesed in

the direction of identifying the nrore severely

afiected chiidren.
A total of 109 children met tbe criteria as being

infected rvith tire rubelia virus. Oi these, i6 had

significant impairment in both heering and sighi so

that the-'- rvere untestable. Scvere behavior problems

existeri in 3 subjecls so tlet the;- couki not be

properll' eramined, and incomplele dela eristed on

) oin.ir. The remaining SS subjects (39 males and

49 iemales) rvere used as the prfrcipel subject pool'

and their mean age at the time of testing rvrs 57 C0

monrhs (SD : 9.1S months).

Procedure

Al1 children rcccivecl thorough medicel, audio-

Iogic, ancl ps-'*cholo*icel esaminaiions foiloived b;' a

team stafhng. The dlte used in the present stuciy

rv:re obrained irom the comprehensir'e el'eluation'
Thc' ,\rlhur adeplatiol.t oi the Lciter IniernaLion:l
Pcrfcrmance Scale (-\rthur, 1919) lvLi sclecied as

the basic instrument for int.'Ueclurl el'aluation. Since

tliis insirumrnt empio.r's no speech at ali Lrut on1.v

thc nranipuhtion oi blocks into siols according to
tirr: principle-s being testec!, i'. l'as suit:ble ior tle
cvalultion of this t1'pe oi poptrhlion, a suhslenti:rl
porlion oi rvhich had nlarked h"eri:rg and spteuh
problcas-
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T.{BLE 1

Fnaqrlsciis or PHysrc.u- Svlrptovs rx 88 Rcrrrra-

Sympt6m Frequency

Congenital hear! disease
\-onconciuctive hearing impairment
Cc,n geni 

"al 
e-r,e disorclers

Giaucoma or cataract
Retinopath-v

Short stature
,'Extended" s],nclrome
Encephalopathy

Nole should be made that the Arthur adaptalion
oi the Leiter scale evoids the standardization prob-
lem" associaied rvith the original sample (Leiter,
19.10) and produces results more nearly in line rvith
other examinations in the area such as the Stanford-
Binet and the Wechsler Inteliigence Scale for Chil-
dren (WISC) (Tate, 1952). In using the instrument
in this study, the contention ip not that the instru-
ment is the besi possible assessor of inteliigence,
bul ralher tlat it is a better preclictor rvith the
handicapped population in question than either the
language-dependent Binet or the WISC. Compari-
sons betrveen the Arthur rer"ision and these other
instruments may be cited (Aiper, 1g5S : Cooper,
1!i5S I Orgel & Dreger, 1955; Tate, 1952 ; Werner,
i965), rvith the orerall conclusion being that the
Arthur revision siightly underestimetes the intelligence
scores rendered by other instruments.

The rnajor and minor meniiesiations of the rubella
syndronre ryere documented by medical and audio-
logical team members. A11 sub jects had formal
ophthalmological examinations, arrd the diiiculties
discovered rvere subclassitled into cataract or glau-
comr and retinopathlr. CarCiologic, orthopedic, and
neurologic consulletions rvere obtained *,here indi-
cated. In addition, special altention was paid to
three less specifrc menitestations of the rubella syn-
drome. These lvere shortness in siature (greater ihan
one standerd deriation belorv the mean compared
u,i'uh children their age), the t'extended" svndrome
(existence of purpura, jaundice, enlarged Iiver and
spleen in the nen,born period), and encephalopalhy.
Hence, each person lvas evaluated on the presence

or absence of seven types of ph1'sical symptoms,
and the number of physical s]'mptoms present Ior
each r.r'as noled. 'IaLle 1 gives summary informa-
tion rvith respect to the presence of all pirysical
s)'mptoms.

Ar:alysis

The mean and standrrd rlevi:ition of the Leiter
scoles lvcre computed and examined to ass:ss the
null hvpothesis oi no difierence btti'reen rubelle anrl
nornral chil,iren. AI;o, the question of rvhether those
scores were related to the number oi ph1'sical s-"--mp-

toms rv.rs assessed by correlationll procedures

because both the Litereture (e.g., Greenbaum &
Buehler, 1950; Ross, 1972), and ciinical obsenation
suggesled that an inr,erse relationship berween lhese

variables might be f ound. Finally, a prelirninary'
effort u'as made at inierring the intelieclual level
of the group of deaf-blind children from the
physical s)-mptom data.

Rrsur,rs

The 88 children had a mean IQ of 100.01,

with a standard devialion of 18.94 and a
range of 52-i53. Figure I shows the distribu-
tion of scores to be essentially normal) espe-

cielly on the side of t-he distribution of
interest relative to the ques+.ion of retarda-
tion. Hence, the pattern of scores found is
generally that expected rvith a normal group
of children.

The mean number of physical symptcms
present in ihe grotip lvas 2.95, with a stan-
dard deviation of 1.20 and a range of 1-6.
The correlation betr,reen the number of physi-
cal symptoms present and IQ was -11 ,

lvhich lvas significant (p < .025. one-taiieil
I statistic). Hence, there was a miid but de-
pendable relationship between these variables.

Drscussros

The results on the EJeneral inteliectual level
of the nrbeiia-iniected chilCren lvho lvere

testable i-s beyonri question: thelr are cleariy
normal in intelligence. Hence, in contrast
lvith general inferences frequently m3de. one

45- 55- 65- 7i- a5- 95- tC5- ll5- 1:5- r35- t45-
54 64 74 a4 94 tO4 l14 124 t34 l{{ r:4

lntelligence

FrctrRE 1. Disiribution of inteliigence test scores for
a group oi 8S rubelle-infectcd children.
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might conclude that rubeila had no direct
limiting efiect on the intellectual potential
of these children.

Horvever, there is a constraining factor
here, and it relates to the group of 16 chil-
dren rvho were both deaf and blind and so

could not be tested. Ilany of thcm 'lvere

clearly functioning at a low }eve}, 'whatever
the cause. One might hypothesize that here
are retarded individuals rvho if the-v could be
tested rvould make the distribution of scores
an abnormal one. This is an exceedingly dif-
ficult question to assess, but a very tentative
means of exploring it was possible through
the data on physicai symptoms t}rat were
available for l5 of these children. If one
gives each of these chil.clren the mean IQ
score of the part of the larger group having
the same number of physical symptoms as he
has, then a series of 15 scores rvill result. The
nrean of these scores is 98.29. Again, this is of
the most speculative nalure, for it rests on the
assumpton that ali symptoms are equal, or at
least that differences betrveen them rvould
cancel out. What is surprising about the score

of 9E.29 is that it is not lower.
Couid il be thal the deai-blind children

rvould approximate this level if the1, lvere not
biind (i.e., if they r1.ere teslable) ? Ad-
mittedly, they do have more physical symp-
toms (X - 3.a0; SD : .40) than the larger
group (t:2.j0, P < .05, two-tailed test),
but while such s-vmptoms are reliablir reiated
to intelligence, only about 4c/o of the variance
in intelligence scores can be related to the
-symptoms. fs there any reason to believe
that an additional symptom (blindness)
should necessarily result in a ioss of intel-
lectual potentiai? No, but yet it is this one
symptom thal differentiates the testable from
the nontestable groups. Therefore, it. lvas
hypothesized that it must not be the ph.vsical
damage from rubella that results in function-
ing at the level of retardation, but rather
the srcondary effects of such damage, nameiy
a cutting off of information to the brain. An
attempt rvas made to substantiate thi:s further
b1 subdii'iding the symptoms into those that
lvere directly related to cognitive develoyt-
ment (hearing impzrirment, glaucoma or cata-
ract, encephalopathy) and those that rvere

not (heart diselse, retinopathy, short stature.
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"ex'rended" slndrome) and then to relaie
frequencies in these two subdivisions to intel-
ligence. However, a severe restriction in range
resulted in the number of symptoms in each
category, and apprcrpriate analyses therefore
could not be conducted.

In conclusion, tlis study has sho*rr that
chiidren rvith a history of intrauterine rubella
infection rvho have the important sensorv
modality oi vision remaining are not re-
tarded, but rather have average intelligence.
Ph),sical symptoms seem important primar-
ily as they close ofr important sources of
information to the developing child. The sug-
gestion, then, is that the clinical picture com-
monly seen as one of retardation is not pro-
duced by the physical damage of the rubeila
virus per se, but rather by the seconclarrv ef-
fects of such damage that limit psychoioeical
de',.elopment and expression. If this is tme,
then rve ma_v repudiate the notion that. rubelia
results in inevitable mental retardalion, and
1ve may move on to more optimistic and
more realistic treatment approaches.
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