
Journal of  Abnormal ChiM Psychology, Vol. 18, No. 6, 1990, pp. 607-615 

Intellectual, Academic, and Adaptive Functioning of 
Tourette Syndrome Children With and Without 
Attention Deficit Disorder 

Elisabeth Dykens ,  1 James Leekman,  1~2 Mark Riddle,  1 Maureen H ard in ;  Sheri 
Sehwartzr  and D o n a l d  Cohen  1 

The intellectual, academic, and adaptive strengths and weaknesses o f  30, 
medication-free children (M = 10.5 years) with Tourette syndrome (TS) were 
assessed with a battery o f  standardized psychoeducational measures and the 
Vineland Adaptive Behavior Scales. Results indicated significant relative 
weaknesses in mental and written arithmetic, and relative strengths in read- 
ing achievement and abstact, logical thinking. Socialization skills emerged 
as a signifiant weakness in adaptive functioning. Comparisons between TS 
children with attention deficit disorder with hyperativity (ADD-H) (n = 19) 
and without ADD-H (n = 11) pointed to similar profiles o f  strength and 
weakness in both groups in all areas assessed, but significantly lower per- 
formance IQs in TS subjects with ADD-H. These findings are discussed in 
relation to future research with TS children. 

Gilles de la Tourette's syndrome (TS) is a chronic movement disorder of child- 
hood onset that is characterized by multiform motor and vocal tics that wax 
and wane in severity. Recent biomedical research has largely focused on ef- 
forts to identify etiological factors and pathophysiological mechanisms ac- 
tive in TS and to develop safe and effective psychopharmacological inter- 
ventions (Leckman, Walkup, Riddle, Towbin, & Cohen, 1987). Despite re- 
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cent advances, there is a clear need for data that can guide the daily manage- 
ment and educational programs of these children (Bauer & Shea, 1984). A 
necessary step in developing appropriate educational and management strate- 
gies with TS children is the identification of their intellectual, academic, and 
adaptive strengths and weaknesses. 

Previous research has been inconclusive regarding the intellectual and 
academic profiles of children with TS. Some researchers investigating their 
intellectual functioning have reported difficulties in tasks that require 
visual-motor coordination, perceptual organization, short-term memory, and 
numerical reasoning (Ferrari, Mathews, & Barbas, 1984; Golden, 1984; In- 
cagnoli & Kane, 1982; Shapiro, Shapiro, Brunn, & Sweet, 1978). Other 
researchers, however, have indicated no consistent areas of difficulty on stan- 
dardized psychological tests (e.g., Bornstein, King, & Carroll, 1983). A lack 
of consensus has also been noted in the academic achievement of TS chil- 
dren. Difficulties in math, reading, and writing language have all been ob- 
served (e.g., Bornstein et al., 1983; Comings & Comings, 1987; Incagnoli 
& Kane, 1982), yet academic achievement at or above grade level has also 
been reported (Hagin, Beecher, Pagano, & Kreeger, 1982). 

Some of the inconsistency in the intellectual and academic functioning 
of TS children may be due to the presence of attentional and hyperactivity 
problems in a substantial subgroup of TS patients seen in the clinical setting 
(Shapiro, Shapiro, Young, & Feinberg, 1988). Although attention deficits 
and problems with concentration and activity levels have been observed in 
many TS patients (Harcherick, Carbonari, Shaywitz, Shaywitz, & Cohen, 
1982), the literature on cognitive and academic functioning has not yet made 
a distinction between TS children with and without diagnosable attentional 
problems. Thus, it may be that TS children with attention deficits manifest 
different intellectual, academic, and adaptive profiles than their counterparts 
without such difficulties. 

In addition to a lack of research that distinguishes between TS chil- 
dren with and without attention deficit disorder (ADD-H), there are also no 
data in the literature regarding the adaptive behavior of TS youngsters, or 
their ability to perform "daily activities required for personal and social suffi- 
ciency" (Sparrow, Balla, & Cicchetti, 1984, p. 6). 

This study examined the intellectual, academic, and adaptive function- 
ing of 30 medication-free children with TS. In addition, TS subjects who met 
Diagnostic and Statistical Manual of Mental Disorders-III (DSM-III; Ameri- 
can Psychiatric Association, 1980) criteria for ADD-H were compared to 
TS subjects who did not meet criteria. 
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M E T H O D  

Subjects 

Thirty children (23 males, 7 females) with TS, ranging in age from 7 
to 14 years (M = 10.5), were assessed as part of  an ongoing research pro- 
gram at the TS Clinic, Child Study Center, Yale University School of  Medi- 
cine. All subjects were medication-free for a minimum of 2 months at the 
time of their initial psychoeducational evaluations. Nineteen children (15 boys, 
4 girls) met DSM-III criteria for ADD-H (M =- 10.3 years), and 11 subjects 
(8 boys, 3 girls) did not meet these criteria (M = 10.6 years). Diagnoses of  
TS and ADD-H were based upon DSM-III criteria, utilizing direct examina- 
tions and psychiatric interview of all subjects, parental and teacher reports, 
and a review of past medical records. By combining data from these sources, 
four clinicians from the TS team (JL, MR, MH, DC) were able reach con- 
sensus decisions as to TS and ADD-H status for all 30 subjects. 

Tic symptomatology in this sample ranged from mild to severe as as- 
sessed by the Tourette Syndrome Clinician's Global Impression Scale 
(TS-CGI) (Leckman, Towbin, Ort, & Cohen, 1988) and the members of  the 
TS team. The mean TS-CGI  score was found to be "moderate" in this sam- 
ple as a whole, i.e., "tic symptoms cause some problems in some areas of  
functioning and are noticeable to people who come into close contact with 
the patient some of the time" (Leckman et al., 1988, p. 76). The TS and ADD- 
H TS groups were comparable with respect to mean TS-CGI  scores (TS M 
= 3.4; TS ADD-H M = 4.2; t(27) = 1.64, n.s.). 

Procedures and Measures 

Psychoeducational Measures. The psychoeducational test battery was 
individually administered by a clinical psychologist during the child's initial 
visits to the Yale Child Study Center TS Clinic. The clinical psychologist was 
blind to the child's diagnosis of ADD-H. The battery consisted of the WISC- 
R, and the Reading, Arithmetic, and Written Language Clusters of  the 
Woodcock-Johnson Psychoeducational Battery: Part II, Tests o f  Achieve- 
ment (Woodcock & Johnson, 1977). 

Adaptive Behavior Measure. The Vineland Adaptive Behavior Scales- 
Interview Edition (Sparrow et al., 1984) were individually administered by 
a clinical psychologist to each subject's parent at the time of  the initial evalu- 



610 Dykens, Leckman, Riddle, Hardin, Schwartz, and Cohen 

ation. The Vineland scales assess adaptive behavior in the areas of Commu- 
nication (receptive, expressive, written), Daily Living Skills (personal, 
domestic, community), and Socialization (interpersonal relationships, use of 
play/leisure time, Coping skills). 

RESULTS 

To examine strengths and weaknesses in the intellectual, academic, 
and adaptive functioning of the TS group as a whole, the domain effects 
of eight repeated-measures ANOVAs were examined. Given the number of 
ANOVAs performed, the p < .01 level of significance was adopted for all 
analyses. 

Significant domain effects were further assessed by protected t tests (t/) 
as post hoc comparisons. The t / is a means of identifying strengths and weak- 
nesses by comparing mean subtest scores to the group mean (not to the other 
individual subtests); use of this procedure is recommended by Silverstein 
(1975) for post hoc comparisons of this type. Comparisons of intellectual, 
academic, and adaptive functioning between the TS and ADD-H TS groups 
were made by examining the group and interaction effects of the eight 
repeated-measures ANOVAs. 

Intellectual Functioning 

Overall IQ. A 2 • 2 (group by IQ) repeated-measures ANOVA utiliz- 
ing Verbal and Performance IQ scores revealed a significant group effect, 
F( !, 28) = 10.20, p < .01, with the ADD-H TS group manifesting lower 
Performance IQs than their TS-only counterparts (see Table I). 

Verbal Subtests. A 2 • 5 (group by subtests) repeated-measures 
ANOVA examining the five WISC-R Verbal subtests revealed a significant 
domain effect, F(4, 28) = 5.94, p < .001, pointing to a profile of strength 
and weakness in verbal skills for the TS sample as a whole (see Table I). 
Post hoc analyses indicated a significant strength in Similarities, t / (29) = 
4.77, p < .01, and a significant weakness in Arithmetic, t / (29) = - 3.37, 
p < .01. 

Performance Subtests. The 2 • 5 (group by subtests) repeated-measures 
ANOVA assessing the five WISC-R Performance subtests indicated a sig- 
nificant group effect, F(1, 28) = 12.28, p < .001, with ADD-H TS subjects 
scoring lower on all five subtests than the TS-only group (see Table I). 

Academic Functioning 

A 2 • 3 (group by subtests) repeated-measures ANOVA utilizing the 
Reading, Arithmetic, and Written Language tests of the Woodcock-Johnson 
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Table 1. Means and Standard Deviations of Combined TS Group, and TS Sub- 
jects With and Without ADD-H, on Measures of Intellectual Functioning and 

Academic Achievement 
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Combined TS "'b TS only" TS + ADD-H a'c 
(n = 30) (n = 11) (n = 19) 

WISC-R IQ 
Verbal 102.6 108.6 96.6 

(14.5) (15.6) (12.2) 
Performance 104.6 113.4 95.9* 

(15.6) (10.6) (14.5) 

Verbal subtests 
Information 10.3 11.3 9.4 

(3.3) (3.7) (2.9) 
Similarities 11.9 (S) 12.2 11.7 

(3.2) (3.1) 3.3 
Arithmetic 9.2 (W) 10.0 8.5 

(2.5) (2.8) (2.3) 
Vocabulary 10.7 12.0 9.4 

(3.2) (3.5) (2.6) 
Comprehension 10.1 11.7 8.6 

(2.5) (1.5) (2.3) 

Performance subtests 
Picture Completion 10.4 11.6 9.3 

(3.0) (2.6) (2.9) 
Picture Arrangement 11.5 13.0 10.1 

(3.0) (2.4) (2.8) 
Block Design 10.3 11.1 9.5 

(2.9) (2.7) (3.0) 
Object Assembly 11.0 12.8 9.3 

(3.6) (3.0) (3.6) 
Coding 9.7 11.1 8.3 

(3.1) (3.2) (2.5) 

Woodcock-Johnson 
Reading 103.2 (S) 106.4 100.1 

(12.4) 15.7) (9.9) 
Arithmetic 95.5 (W) 99.3 91.7 

(13.9) (13.8) (13.5) 
Written Language 97.6 100.7 94.6 

(13.2) (15.6) (11.1) 

Walues in parentheses are standard deviations. 
b(S) depicts an area of significant strength and (W) an area of significant 
weakness. 

c, indicates a significant difference at p < .001. 

A c h i e v e m e n t  B a t t e r y  r e v e a l e d  a s ign i f i can t  d o m a i n  e f fec t ,  F ( 2 ,  28) = 6.61,  

p < .01 (see T a b l e  I). Post hoc ana lyses  i n d i c a t e d  tha t  t h e  TS  g r o u p  as a 
w h o l e  d i sp l ayed  a s i gn i f i c an t  s t r eng th  in  R e a d i n g ,  t / (29) = 3.89,  p < .01, 

a n d  a s ign i f i can t  w e a k n e s s  in A r i t h m e t i c ,  t / (29) = - 2 . 7 3 ,  p < .01. 

Adaptive Functioning 

Vineland Domains. T h e  2 • 3 ( g r o u p  by  d o m a i n s )  r e p e a t e d - m e a s u r e s  

A N O V A  assess ing  the  C o m m u n i c a t i o n ,  D a i l y  L i v i n g  Skil ls ,  a n d  Soc ia l i za -  
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Table II. Mean Age-Equivalent Scores and Standard Deviations of Com- 
bined TS Group, and TS Subjects With and Without ADD-H, on the 

Vineland Adaptive Behavior Scale 

Combined TS a'~ TS only TS + ADDH 
(n = 30) (n = 11) (n = 19) 

Vineland domains 
Communication 

Daily Living Skills 

Socialization 

8.8 9.3 8.3 
(2.1) (2.~ ~.1) 
8.3 8.7 7.9 

(2.3) (2.2) ~.3) 
7.6 (W) 8.1 7.1 

(3.3) (3.2) (3.4) 
Vineland subdomains 

Communication: 
Receptive c 
Expressive 8.2 

(2.7) 
Written 9.2 

Daily Living Skills: (2.8) 
Personal 9.2 

3.4 
Domestic 7.3 

(2.6) 
Community 8.8 

(2.4) 
Socialization: 

Interpersonal 
Relationships 6.9 

(3.3) 
Play/leisure 7.4 

(2.6) 
Coping skills 7.8 

(3.2) 

(s) 

(w) 

8.6 7.9 
(2.2) (3.2) 
9.6 8.8 

(2.2) (2.2) 
8.6 8.8 

(3.4) (3.5) 
7.6 7.1 

(2.0) (2.9) 
9.5 8.2 

(2.7) (2.2) 

7.6 6.3 
(4.0) (2.6) 
7.6 7.2 

(2.7) (2.5) 
9.0 6.7 

(3.4) (2.8) 

"Values in parentheses are standard deviations. 
b(W) depicts an area of relative weakness and (S) an area of relative strength. 
CNot included, as it had an artificial ceiling. 

t i o n  d o m a i n s  o f  the  V i n e l a n d  revea led  a s ign i f i can t  d o m a i n  effect ,  F ( 2 ,  28) 
= 4 .64,  p < .01 (see T a b l e  II) ,  wi th  soc ia l i za t ion  skills e m e r g i n g  as a sig- 
n i f i c a n t  weakness ,  F (29) = - 3.05,  p < .01. 

Vineland Subdomains. T h e  d o m a i n  effect  f r o m  the  2 • 3 (g roup  b y  
s u b d o m a i n s )  A N O V A  assessing the  V ine l and ' s  Da i ly  L iv ing  Skills '  pe r sona l ,  
domes t i c ,  a n d  c o m m u n i t y  s u b d o m a i n s  p roved  s ign i f ican t ,  F ( 2 ,  28) = 10.49, 
p < .001, revea l ing  a p a t t e r n  o f  s t reng th  a n d  weakness  in  Da i ly  L iv ing  Skills 
for  the  g r o u p  as a whole .  Post  hoc c o m p a r i s o n s  i nd i ca t ed  a s ign i f i can t  
s t r eng th  in  p e r s o n a l  skills,  t / (29) = 3.32,  p < .01, a n d  a s ign i f i can t  weak-  

ness  in  domes t i c  skills,  t / (29) = - 3 . 7 8 ,  p < .01. 
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DISCUSSION 

This study identified intellectual, academic, and adaptive strengths and 
weaknesses in a medication-free sample of children with TS. Although the 
ADD-H and non-ADD-H TS groups did not display any academic or adap- 
tive behavior differences, the two groups did significantly differ in their Per- 
formance IQs. 

In terms of intellectual performance, TS subjects manifested a relative 
strength in the ability to think conceptually in an abstract, logical manner, 
and a relative weakness in mental, numerical reasoning. These results from 
the WISC-R Verbal subtests are consistent with previous literature that point 
up difficulties with the WISC-R Arithmetic subtest in TS children, yet also 
offer additional data regarding an area of relative strength for these 
youngsters. 

Although several reports suggest that TS youngsters manifest difficul- 
ties in WISC-R Performance tasks that require visual-motor integration and 
perceptual organization, this has not been a universal finding. Indeed, in this 
study, no profile of strength or weakness in WISC-R Performance subtests 
was found for the group as a whole. ADD-H TS subjects did, however, 
manifest significantly lower Performance IQ's than the TS-only group. Thus, 
although neither group evidenced a distinctive profile in performance sub- 
tests, it may be that TS children with ADD-H experience more difficulty com- 
pleting tasks requiring perceptual organization and visual-motor integration 
than their non-ADD-H TS counterparts. This finding is consistent with the 
observation that ADD-H children in general tend to score lower on tasks 
of perceptual-motor skills than children without this disorder (Sattler, 1988). 

Results pertaining to academic achievement indicated a relative strength 
in reading, and a relative weakness in arithmetic. This profile is consistent 
with the finding that 53% of the sample had arithmetic as their lowest achieve- 
ment test score, and only 7~ of subjects had reading as their lowest score. 
It may be that arithmetic is a more frequent area of academic difficulty than 
reading among TS children. Additional data are needed to clarify this 
hypothesis, particularly as it relates to the prevalence of developmental read- 
ing disorder in children in general (Sparrow & Blachman, 1985). 

Relative weaknesses in Socialization skills (i.e., interpersonal relation- 
ships, use of play and leisure time, coping skills) were applicable to both 
groups of subjects and pointed to a level of social functioning that fell con- 
siderably below chronological age expectations. Although these data do not 
establish whether or not this weakness in socialization is secondary to the 
stigmatizing effects of TS symptoms, they do suggest that many TS children 
show delay in social adaptation relative to other areas of adaptive functioning. 
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The  TS g roup  also evidenced a s ignif icant  weakness  in Domes t ic  Dai ly  
Living Skills and  a s ignif icant  s t rength  in Pe r sona l  Dai ly  Living Skills.  As  
r epor t ed  by  the parents  o f  these chi ldren in the  Vineland interveiws,  this p ro-  
file appears  re la ted  to the  chi ld 's  lack  o f  compl i ance  with requests  to  com-  
plete  domes t ic  chores,  and  with  pa ren ta l  d i f f icu l ty  in cons is ten t ly  hand l ing  
the consequences  o f  n o n c o m p l i a n t  behav ior .  

W e  f o u n d  relat ive s t rengths  and  weaknesses  in all areas  assessed,  in- 
c luding relat ive weaknesses  in social  a d a p t a t i o n  and  ar i thmet ic ,  and  rela-  

t ive s t rengths  in read ing  and  abs t rac t ion .  These specif ic  prof i les  o f  s t rength  
and  weakness  were app l i cab le  to  bo th  groups  o f  TS youngs te rs ,  with Per -  
f o r m a n c e  IQ emerg ing  as the on ly  a rea  o f  d i f ference.  Fu r the r  research  with 
a non-TS  A D D - H  g roup  is necessary  to  de te rmine  i f  low P e r f o r m a n c e  IQs  
o f  TS A D D - H  chi ldren  are  bes t  a t t r i bu ted  to the  s y m p t o m s  o f  A D D - H  or  
the  c o m b i n e d  effects o f  A D D - H  and  TS s y m p t o m a t o l o g y .  
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