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E X E C U T I V E  F U N C T I O N I N G  A N D  M E M O R Y  P E R F O R M A N C E  IN  

A D H D  A N D  A S P E R G E R ’S S Y N D R O M E

b y
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M a s t e r  o f  A r t s ,  U n iv e r s i ty  o f  N o r t h  D a k o ta ,  2 0 0 7
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T h i s  t h e s i s ,  s u b m i t t e d  b y  K r i s t i  A . W a le n  in  p a r t i a l  f u l f i l l m e n t  o f  th e  r e q u i r e m e n ts  

f o r  th e  D e g r e e  o f  M a s t e r  o f  A r t s  f ro m  th e  U n i v e r s i ty  o f  N o r t h  D a k o ta ,  h a s  b e e n  r e a d  b y  

th e  F a c u l ty  A d v i s o r y  C o m m i t t e e  u n d e r  w h o m  th e  w o r k  h a s  b e e n  d o n e  a n d  is  h e r e b y  

a p p r o v e d .

£WV\/x a  / j c j /

C h a i r p e r s o n

T h is  t h e s i s  m e e t s  t h e  s t a n d a r d s  f o r  a p p e a r a n c e ,  c o n f o r m s  t o  th e  s ty le  a n d  f o r m a t  

r e q u i r e m e n ts  o f  t h e  G r a d u a t e  S c h o o l  o f  t h e  U n i v e r s i ty  o f  N o r t h  D a k o ta ,  a n d  is  

h e r e b y  a p p r o v e d .
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P E R M I S S I O N

T it l e  E x e c u t iv e  F u n c t io n in g  a n d  M e m o r y  P e r f o r m a n c e  in  A D H D  a n d

A s p e r g e r ’s  S y n d r o m e

D e p a r tm e n t  P s y c h o lo g y

D e g r e e  M a s t e r  o f  A r t s

In  p r e s e n t i n g  th i s  t h e s i s  in  p a r t i a l  f u l f i l lm e n t  o f  th e  r e q u i r e m e n t s  f o r  a  g r a d u a te  

d e g re e  f r o m  th e  U n i v e r s i t y  o f  N o r t h  D a k o ta ,  I a g re e  t h a t  th e  l ib r a r y  o f  t h i s  U n iv e r s i ty  

s h a l l  m a k e  i t  f r e e ly  a v a i l a b l e  f o r  i n s p e c t io n .  I f u r th e r  a g r e e  t h a t  p e r m i s s io n  f o r  e x te n s iv e  

c o p y in g  f o r  s c h o l a r l y  p u r p o s e s  m a y  b e  g r a n t e d  b y  th e  p r o f e s s o r  w h o  s u p e r v i s e d  m y  

d i s s e r t a t io n  w o r k  o r ,  in  h i s  a b s e n c e ,  b y  t h e  c h a i r p e r s o n  o f  th e  d e p a r t m e n t  o r  th e  d e a n  o f  

t h e  G r a d u a t e  S c h o o l .  I t  i s  u n d e r s to o d  t h a t  a n y  c o p y in g  o r  p u b l i c a t i o n  o r  o t h e r  u s e  o f  th is  

d i s s e r t a t io n  o r  p a r t  t h e r e o f  f o r  f in a n c ia l  g a in  s h a l l  n o t  b e  a l l o w e d  w i t h o u t  m y  w r i t t e n  

p e r m is s io n .  I t  is  a ls o  u n d e r s t o o d  th a t  d u e  r e c o g n i t i o n  s h a l l  b e  g iv e n  to  m e  a n d  th e  

U n iv e r s i ty  o f  N o r t h  D a k o t a  in  a n y  s c h o la r ly  u s e  w h ic h  m a y  b e  m a d e  o f  a n y  m a te r ia l  in  

m y  d i s s e r t a t io n .

S ig n a tu r e

D a te II -2 0 - o v
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A C K N O W L E D G E M E N T S

I w o u l d  l ik e  to  f i r s t  t h a n k  m y  a d v i s o r  a n d  p r o f e s s o r  D r . T h o m a s  P e t r o s .  H e  w a s  

a lw a y s  t h e r e  t o  h e lp  w h e n  I n e e d e d  h im . H e  g a v e  m e  e x p e r i e n c e  in  m a n y  d i f f e r e n t  a r e a s  

w h ic h  I w o u ld  n o t  h a v e  r e c e iv e d  a n y w h e r e  e ls e .  H e  e x p a n d e d  m y  h o r i z o n  w h e n  i t  c a m e  

to  p s y c h o l o g ic a l  a s s e s s m e n t .  H is  w i s d o m  r e a l ly  a l l o w e d  th i s  p r o j e c t  t o  p r o g r e s s  a n d  h a s  

im p r o v e d  m y  t im e  h e r e  a t  U N D . I w o u ld  l ik e  to  t h a n k  D r .  C a th e r in e  Y e a g e r  f o r  h e lp in g  

f o r m u la te  th e  p r o j e c t .  W i t h o u t  h e r  g r e a t  i d e a ’s  th i s  p r o j e c t  w o u l d  n o t  h a v e  b e e n  s ta r te d .

I a m  g r a t e f u l  to  D r .  B a r b r a  S t a n to n  w h o  a l l o w e d  D r .  P e t r o s  a n d  I a c c e s s  to  h e r  

A s p e r g e r  S u p p o r t  g r o u p .  W i th  o u t  h e r  u n d e r s t a n d in g  a n d  th e  u n d e r s t a n d in g  o f  th e  

p a r e n t s  i n v o lv e d  i n  t h e  g r o u p  w e  w o u ld  s t i l l  b e  s e a r c h in g  f o r  p a r t i c ip a n t s .

I  w o u l d  l ik e  to  t h a n k  a l l  o f  th e  g r a d u a t e  s tu d e n t s  w h o  h e lp e d  in  th e  t e s t i n g  a n d  

s c o r in g  o f  t e s t  m a te r i a l s .  T h e i r  h e lp  in s u r e d  th a t  th e  p r o j e c t  p r o g r e s s e d  in  a  t im e ly  

m a n n e r .  I w o u l d  a l s o  l ik e  to  t h a n k  m y  c o m m i t t e e ,  w i t h o u t  t h e r e  s u p p o r t  I w o u l d  n o t  b e  

w r i t i n g  t h i s  s e c t io n !

L a s t ,  b u t  n o t  l e a s t  I w o u ld  l ik e  to  t h a n k  m y  h u s b a n d  f o r  p u t t i n g  u p  w i th  m e  

t h r o u g h  lo n g  n i g h t s  a n d  b u s y  d a y s .

v i



A B S T R A C T

T h e  d i a g n o s i s  o f  A D H D  r e q u i r e s  th e  e x c l u s i o n a r y  c r i t e r i a  f o r  a n y  P e r v a s iv e  

D e v e lo p m e n ta l  D i s o r d e r  ( P D D ) ,  m a k in g  i t  im p o s s ib l e  to  h a v e  c o m o r b id  d i s o r d e r s .  T h is  

s t u d y  in v e s t i g a t e d  e x e c u t i v e  f u n c t io n  a n d  m e m o r y  d i f f e r e n c e s  b e tw e e n  11 c h i ld r e n  w i th  

A s p e r g e r ’s  s y n d r o m e ,  13 c h i ld r e n  w i t h  A D H D , a n d  3 6  c o n t r o l s ,  a l l  r a n g in g  in  a g e  f ro m  

7 -1 6  y e a r s .  E x e c u t i v e  f u n c t io n  w a s  a s s e s s e d  u s in g  C o n n e r ’s  C o n t in u o u s  P e r f o r m a n c e  

T e s t  ( C P T ) ,  W is c o n s in  C a r d  S o r t in g  T a s k  ( W C S T ) ,  T o w e r  o f  L o n d o n  T a s k  ( T O L ) ,  T r a i l  

M a k in g  T e s t ,  R e y - O s t e r r i e t h  C o m p le x  F ig u r e  ( R O C F ) ,  G r o o v e d  P e g b o a r d  T e s t ,  a n d  th e  

C o n t r o l l e d  O r a l  W o r d  A s s o c i a t i o n  T e s t  ( C O W A T ) .  M e m o r y  w a s  a s s e s s e d  u s in g  a  

s u b t e s t  f r o m  th e  W id e  R a n g e  A s s e s s m e n t  o f  M e m o r y  a n d  L e a r n in g  ( W R A M L ) .  T h e  

c h i ld r e n  w e r e  a ls o  g i v e n  s u b te s t s  f r o m  th e  W e c h s l e r  I n t e l l i g e n c e  S c a le  f o r  C h i ld r e n - I V  

( W I S C  I V )  a n d  W e c h s l e r  I n d iv id u a l  A c h i e v e m e n t  T e s t  ( W I A T ) .  T h e i r  p a r e n t s  w e r e  

g iv e n  t h e  C h i ld  B e h a v i o r  C h e c k l is t ,  A D H D  R a t in g  S c a le ,  a n d  a  p a r e n t a l  in te r v ie w . O n  

s o m e  m e a s u r e s  o f  e x e c u t i v e  f u n c t io n  t h e  A D H D , A s p e r g e r ,  a n d  C o n t r o l  g r o u p s  d id  n o t  

s i g n i f i c a n t ly  d i f f e r  o n  m e a s u r e s  s u c h  a s  T r ia l s  A  &  B , C O W A T ,  G r o o v e d  P e g b o a r d ,  

T O L , o r  m o s t  m e a s u r e s  o f  t h e  R O C F . O u r  f i n d in g s  s u g g e s t  t h a t  t h e  A s p e r g e r  g r o u p  a n d  

C o n t r o l  g r o u p  d i f f e r e d  o n  a  n u m b e r  o f  d i f f e r e n t  m e a s u r e s  o n  th e  C P T  a n d  th e  W C S T .

O n  m e a s u r e s  o f  m e m o r y  A s p e r g e r  a n d  C o n t r o l  c h i ld r e n  w e r e  s ig n i f i c a n t l y  b e t t e r  th a n  th e  

A D H D  g r o u p  o n  th e  S to r y  M e m o r y  f r o m  th e  W R A M M L  W h e n  lo o k in g  a t  th e  o th e r  

m e a s u r e s  t h e  A s p e r g e r  c h i ld r e n  p e r f o r m e d  p o o r l y  o n  th e  S y m b o l  S e a r c h  a n d  C o d in g

v i i



s u b te s ts  o f  th e  W IS C  IV  w h e n  c o m p a re d  to  th e  A D H D  a n d  C o n tro l  c h i ld r e n .  T h e  d a ta  

o n  th e  W A IT  s u g g e s ts  th a t  r e a d in g  c o m p re h e n s io n  d i f f e r e n c e s  a re  f o u n d  b e tw e e n  A D H D  

c h i ld r e n  a n d  th e  C o n tro l  a n d  A s p e rg e r  c h ild r e n .  B a s e d  o n  p a re n ta l  r e p o r t  A D H D  a n d  

A s p e r g e r  c h i ld r e n  b o th  e x h ib i t  s im ila r  s y m p to m s  fo u n d  o n  th e  C B C L . O u r  f in d in g s  

s u g g e s t  th e  d i f f ic u l ty  o f  c h i ld r e n  w i th  A D H D  s e e m s  to  r e s t  o n  s u s ta in e d  a t t e n t io n  a n d  

m e m o ry .  A s p e r g e r  c h i ld r e n  s e e m  to  h a v e  m o re  d i f f ic u l ty  o n  p r o c e s s in g  s p e e d ,  v is u a l 

s c a n n in g  a b i l i t ie s ,  a n d  c o g n i t iv e  f le x ib i l i ty .  T h e  r e s u l ts  o f  th is  s tu d y  m a y  b e  a b le  to  h e lp  

d is c r im in a te  b e tw e e n  th e  d ia g n o s t ic  g ro u p s  o f  A D H D  a n d  A s p e r g e r ’s S y n d ro m e . It is 

r e c o m m e n d e d  th a t  f u tu r e  r e s e a r c h  e x p a n d s  th e  te s t  m e a s u re s  a n d  lo o k s  a t th e  a r e a s  w h e re  

d is c r e p a n c ie s  w e re .

v i i i



C H A P T E R  I

IN T R O D U C T IO N  A N D  R E V I E W  O F  L IT E R A T U R E

A tte n t io n  D e f ic i t /H y p e ra c t iv i ty  D i s o r d e r  (A D H D )  is  o n e  o f  th e  m o s t  c o m m o n ly  

d ia g n o s e d  a n d  r e s e a rc h e d  c h i ld h o o d  d is o r d e r s  in  sc h o o l  a g e  c h ild r e n .  A  c o n s id e ra b le  

a m o u n t  o f  r e c e n t  in te r e s t  h a s  b e e n  d i r e c te d  to w a rd  A s p e r g e r ’s  s y n d ro m e , o n e  o f  s e v e ra l  

P e rv a s iv e  D e v e lo p m e n ta l  D is o rd e r s .  P e rv a s iv e  D e v e lo p m e n ta l  D is o rd e r s  a re  

c h a r a c t e r i z e d  b y  v a ry in g  d e g re e s  o f  im p a i rm e n t  in  c o m m u n ic a t io n  s k i l l s ,  s o c ia l  

in te r a c t io n s ,  a n d  r e s t r i c te d ,  r e p e t i t iv e ,  a n d  s te r e o ty p e d  p a t te r n s  o f  b e h a v io r  (D S M  IV , 

1 9 9 4 ). S y m p to m s  o f  in a t te n t io n  a n d  h y p e ra c t iv i ty  m a y  b e  c o m m o n  in  in d iv id u a ls  w i th  

A s p e r g e r ’s  s y n d ro m e . T h e  d ia g n o s is  o f  A D H D  re q u ir e s  th e  e x c lu s io n a r y  c r i t e r ia  fo r  a n y  

P e r v a s iv e  D e v e lo p m e n ta l  D is o rd e r  (P D D ) , m a k in g  i t  im p o s s ib le  to  h a v e  c o m o rb id  

d is o rd e r s  (D S M  IV , 1 9 9 4 ) . Q u e s t io n s  a n d  c o n tr o v e r s y  h a v e  a r is e n  o n  th e  c o rm o rb id i ty  

o f  th e  tw o  d is o rd e r s .  R e c e n t ly ,  r e s e a r c h e r s  h a v e  a rg u e d  th a t  th e r e  s h o u ld  n o t  b e  th e  

e x c lu s io n a r y  c r i t e r i a  o f  P D D  in  th e  d ia g n o s is  o f  A D H D  (G h a z iu d d in ,  T s a i,  &  A le s s i ,  

1 9 9 2 ).

S in c e  c o m o rb id i ty  is  n o t  a n  o p t io n  fo r  c l in ic ia n s ,  h o w  a re  th e  tw o  d is o rd e r s  

s im ila r?  I f  th e y  a re  tw o  s e p a r a te  d is o r d e r s  d o  th e y  s h a re  s im ila r  d e f ic i ts ?  T h e  s im ila r i t ie s  

o f  th e s e  tw o  d is o rd e r s  m a y  c o m p l ic a te  th e  d ia g n o s is  o f  e i th e r  A s p e r g e r ’s  S y n d ro m e  o r 

A D H D . T o  r e n d e r  a  p r o p e r  d ia g n o s is  m o re  r e s e a r c h  is  n e e d e d  to  fo c u s  o n  s im ila r i t ie s  o f  

th e s e  tw o  d is o rd e r s .
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A D H D

A tte n t io n  D e f ic i t  H y p e ra c t iv i ty  D is o rd e r  (A D H D )  is  a  b e h a v io ra l  d is o r d e r  

c o m m o n ly  d ia g n o s e d  in  c h ild h o o d . A c c o r d in g  to  th e  D ia g n o s t ic  a n d  S ta t is t ic a l  M a n u a l  

o f  M e n ta l  D i s o rd e r s  (D SM  IV , 1 9 9 4 ) , A D H D  o c c u r s  in  3 -7 %  o f  s c h o o l  a g e  c h i ld r e n .  

C h a ra c te r is t ic s  o f  th e  d is o r d e r  c a n  f i r s t  b e  s e e n  d u r in g  th e  p r e s c h o o l  y e a r s ,  b u t  a  

d ia g n o s is  is  u s u a l ly  n o t  r e n d e re d  u n t il  th e  c h ild  b e g in s  to  a t t e n d  s c h o o l . It is  th e r e  w h e re  

th e i r  d e f ic i ts  s e e m  to  b e c o m e  d e tr im e n ta l .  T h e  p r im a r y  c h a r a c te r i s t i c s  o f  th e s e  c h ild r e n  

a re  p r o b le m s  w i th  a t te n t io n  s p a n ,  im p u ls e  c o n tro l ,  a n d  th e i r  a c t iv i ty  le v e l.  T h e s e  

c h a ra c te r is t ic s  c a n  a f f e c t  a lm o s t  e v e ry  a s p e c t  o f  th e i r  l if e  n o t  o n ly  in  c h i ld h o o d ,  b u t  a ls o  

in  a d u l th o o d .

T h e  D S M  IV  c la s s i f i e s  th e  s y m p to m s  in to  tw o  b r o a d  c a te g o r ie s ;  I n a t t e n t io n  a n d  

H y p e r a c t i v i ty - I m p u ls iv i t y .  T h e  s y m p to m s  th a t  c o m p r o m is e  th e s e  tw o  c a te g o r ie s  a re  

p r e s e n te d  b e lo w .

Inattention

» O f te n  f a i ls  to  g iv e  c lo s e  a t te n t io n  to  d e ta i ls  o r  m a k e s  c a r e le s  m is ta k e s  in  

s c h o o lw o r k ,  w o r k ,  o r  o th e r  a c t iv i t ie s  

® O f te n  h a s  d i f f ic u l ty  s u s ta in in g  a t te n t io n  in  ta s k s  o r  p la y  a c t iv i t ie s  

* O f te n  d o e s  n o t  s e e m  to  l is te n  w h e n  s p o k e n  to  d i r e c t ly  

« O f te n  d o e s  n o t  f o l lo w  th ro u g h  o n  in s t ru c t io n s  a n d  f a i ls  to  f in is h  s c h o o lw o rk ,  

c h o re s ,  o r  d u t ie s  in  th e  w o rk p la c e  (n o t  d u e  to  o p p o s i t io n a l  b e h a v io r  o r  f a i lu r e  to  

u n d e r s ta n d  in s t ru c t io n s )

9 O f te n  h a s  d i f f ic u l ty  o rg a n iz in g  ta s k s  a n d  a c t iv i t ie s
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•  O f te n  a v o id s ,  d is l ik e s ,  o r  is  r e lu c ta n t  to  e n g a g e  in  ta s k s  th a t  r e q u ir e  s u s ta in e d  

m e n ta l  e f fo r t  ( s u c h  a s  s c h o o lw o rk  o r  h o m ew o rk )

® O f te n  lo s e s  th in g s  n e c e s s a ry  fo r  ta s k s  o r  a c t iv i t ie s  ( e .g . to y s ,  s c h o o l  a s s ig n m e n ts ,  

p e n c i ls ,  b o o k s ,  o r  to o ls )

•  Is  o f te n  e a s i ly  d is t r a c te d  b y  e x t r a n e o u s  s t im u l i

•  Is  o f t e n  fo rg e tfu l  in  d a i ly  a c t iv i t ie s

Hyperactivity-Impulsivity

® O f te n  f id g e ts  w i th  h a n d s  a n d  f e e t  o r  s q u ir m s  in  s e a t

® O f te n  le a v e s  s e a t  in  c la s s ro o m  o r  in  o th e r  s i tu a t io n s  in  w h ic h  r e m a in in g  s e a te d  is  

e x p e c te d

•  O f te n  ru n s  a b o u t  o r  c l im b s  e x c e s s iv e ly  in  s i tu a t io n s  in  w h ic h  it is  in a p p ro p r ia te  

( in  a d o le s c e n ts  o r  a d u lts ,  m a y  b e  l im i te d  to  s u b je c t iv e  f e e l in g s  o f  r e s t le s s n e s s )

•  O f te n  h a s  d i f f ic u l ty  p la y in g  o r  e n g a g in g  in  le is u re  a c t iv i t ie s  q u ie t ly

•  Is  o f te n  " o n  th e  g o "  o r  o f te n  a c ts  a s  i f  " d r iv e n  b y  a  m o to r "

•  O f te n  ta lk s  e x c e s s iv e ly

® O f te n  b lu r ts  o u t  a n s w e r s  b e fo re  q u e s t io n s  h a v e  b e e n  c o m p le te d

•  O f te n  h a s  d i f f ic u l ty  a w a i t in g  tu rn

® O f te n  in te r ru p ts  o r  in t ru d e s  o n  o th e r s  ( e .g . b u t ts  in to  c o n v e r s a t io n s  o r  g a m e s )

A  c h i ld  w il l  u s u a l ly  b e  d ia g n o s e d  w i th  o n e  o f  th r e e  s u b ty p e s  o f  A D H D ,

C o m b in e d  T y p e ,  P r e d o m in a te ly  In a t te n t iv e  T y p e ,  o r  P re d o m in a te ly  

H y p e ra c t iv e / Im p u ls iv e  T y p e .  A  d ia g n o s is  o f  A D H D  C o m b in e d  T y p e  is  u s u a l ly  g iv e n  i f  

6  o r  m o r e  s y m p to m s  o f  In a t t e n t io n  a n d  H y p e ra c t iv e /  Im p u ls iv i ty  a re  p r e s e n t .  A  d ia g n o s is
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o f  P r e d o m in a te ly  In a t t e n t iv e  T y p e  is  u s u a l ly  g iv e n  i f  6  o r  m o re  s y m p to m s  a re  p r e s e n t  

f ro m  th e  In a t t e n t iv e  d im e n s i o n  a n d  5 o r  f e w e r  s y m p to m s  a re  p r e s e n t  f ro m  th e  

H y p e r a c t iv i ty / Im p u ls iv i ty  d im e n s io n .  F in a lly ,  a  d ia g n o s is  o f  A D H D  P re d o m in a n t ly  

H y p e r a c t iv e / I m p u ls iv e  T y p e  is  u s u a l ly  g iv e n  i f  5 o r  f e w e r  s y m p to m s  a r e  p r e s e n t  f ro m  th e  

In a t t e n t io n  D im e n s io n  w h i le  6  o r  m o re  s y m p to m s  a re  p r e s e n t  f ro m  th e  

H y p e ra c t iv i ty / Im p u ls iv i ty  d im e n s io n s .  A  d ia g n o s is  o f  A D H D  r e q u ir e s  th a t  th e  s y m p to m s  

o f  A D H D  h a v e  p e r s is te d  fo r  a t  le a s t  s ix  m o n th s  to  a  d e g re e  th a t  is  m a la d a p t iv e  a n d  

in a p p r o p r ia te  f o r  th e i r  d e v e lo p m e n ta l  le v e l.  F u r th e r ,  th e  s y m p to m s  m u s t  h a v e  b e e n  

p r e s e n t  b e fo r e  th e  c h i ld  w a s  7  y e a r s  o ld . T h e  im p a i rm e n ts  m u s t  b e  p r e s e n t  in  tw o  o r  

m o re  s e t t in g s ,  c o m m o n ly  in  th e  h o m e  a n d  a t  th e  s c h o o l .  C le a r  e v id e n c e  o f  s ig n if ic a n t  

im p a in n e n t  s h o u ld  b e  a p p a re n t  in  th e i r  s o c ia l  o r  a c a d e m ic  fu n c t io n in g .  T h e  s y m p to m s  

m u s t  n o t  e x c lu s iv e ly  a p p e a r  d u r in g  th e  c o u r s e  o f  a n y  o th e r  m e n ta l  d is o r d e r  (D S M  IV , 

1 9 9 4 ).

In d iv id u a ls  d ia g n o s e d  w i th  A D H D  d e m o n s tr a te  d i f f ic u l t i e s  in  m a n y  fu n c t io n s  

p r e s u m e d  to  b e  u n d e r  th e  c o n tro l  o f  th e  f ro n ta l  lo b e  ( e x e c u t iv e  fu n c t io n s ) .  T h e s e  

d i f f ic u l t ie s  c o u ld  in c lu d e  th e  o rg a n iz a t io n  o f  c o m p le x  b e h a v io r s ,  a b i l i ty  to  p a y  a t te n t io n  

to  s e v e ra l  c o m p o n e n ts  a t  o n c e ,  e a s ily  d is t r a c te d  b y  e r r o n e o u s  s t im u l i ,  a n d  a n  in a b i l i ty  to  

s u s ta in  a t te n t io n  fo r  r e l a t iv e ly  lo n g  p e r io d s  o f  t im e . I n d iv id u a ls  w i th  f ro n ta l  lo b e  

d y s f u n c t io n  d e m o n s tr a te  s im ila r  s y m p to m s  to  th o s e  e x h ib i t e d  b y  in d iv id u a ls  d ia g n o s e d  

w i th  A D F ID . R e s e a r c h  h a s  l in k e d  h y p e ra c t iv i ty  a n d  in a t t e n t io n  to  le s io n s  o f  th e  f ro n ta l  

lo b e s  (P in e d a ,  A lf r e d o ,  M o ’n ic a , C le m e n c ia ,  S i lv ia ,  &  M e jia ,  1 9 9 8 ) . T h e  f ro n ta l  lo b e  is  

th o u g h t  to  b e  r e s p o n s ib le  fo r  e x e c u t iv e ,  r e g u la to r y ,  a n d  s o c ia l  f u n c t io n in g .  I n d iv id u a ls
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w ith  f ro n ta l  lo b e  le s io n s  w i l l  a ls o  f r e q u e n t ly  e x h ib i t  d e f i c i t s  in  r e s e r v a t io n ,  d is in h ib i t io n ,  

a n d  a n  in a b i l i ty  to  u s e  e n v iro nm e n ta l  c u e s .

A  n u m b e r  o f  s tu d ie s  h a v e  e x am in e d  e x e c u t iv e  fu n c t io n  p e r fo rm a n c e  o n  c h ild r e n  

w i th  A D H D  a n d  n o n - im p a ir e d  c h ild r e n .  T h e  s tu d ie s  h a v e  u t i l iz e d  a  n u m b e r  o f  d i f f e r e n t  

m e a s u re s  o f  e x e c u t iv e  fu n c t io n .  P in e d a  e t  a l. ( 1 9 9 8 )  a d m in i s te r e d  th e  W is c o n s in  C a rd  

S o r t in g  T e s t  (W C S T ) ,  V e rb a l F lu e n c y ,  a n d  P ic tu r e  A r ra n g e m e n t  s u b te s t  f r o m  th e  

W IS C -R . T h e  W C S T  is  a  te s t  th a t  c o n ta in s  128  d i f f e r e n t  c a rd s  w i th  d i f f e r e n t  g e o m e tr ic  

s h a p e s , in  d i f f e r e n t  c o lo r s ,  a n d  w i th  a  v a r ia b le  n u m b e r .  T h e  c h i ld  is  a s k e d  to  s o r t  th e  

c a rd s  b a s e d  o n  th e  c a te g o r ie s  o f  c o lo r , n u m b e r ,  o r  s h a p e .  T h e  c h i ld  is  o n ly  g iv e n  

f e e d b a c k  o f  c o r r e c t  o r  in c o r r e c t  f ro m  th e  e x a m in e r ,  a f te r  th e  c h i ld  c o r r e c t ly  s o r ts  10 

c o n s e c u t iv e  c a rd s ,  th e  s o r t in g  ru le  c h a n g e s .  T h e  a b i l i ty  to  s w i tc h  th e  s o r t in g  ru le  is  o f  

im p o r ta n c e  to  th is  te s t.  T h e  V e rb a l F lu e n c y  te s t  m e a s u re s  h o w  m a n y  w o rd s  a  c h ild  c a n  

p ro d u c e  th a t  s ta r t  w i th  F , A , o r  S in  r e s p o n s e  to  a  o n e  m in u te  t im e  p e r io d .  F in a lly ,  

P ic tu r e  A r r a n g e m e n t  is  a  s e r ie s  o f  p ic tu r e s  th a t  a re  to  b e  a r r a n g e d  in  th e  o r d e r  th a t  te l ls  a  

s to ry .

T h e  p a r t ic ip a n ts  in c lu d e d  o n e  h u n d re d  a n d  tw e n ty  fo u r  m a le  c h i ld r e n  b e tw e e n  th e  

a g e s  o f  s e v e n  a n d  tw e lv e .  H a l f  o f  th e  p a r t i c ip a n ts  w e re  d ia g n o s e d  w i th  A D H D  a n d  th e  

o th e r  h a l f  w e re  c h i l d r e n  w i th o u t  a  d ia g n o s is  a n d  e x h ib i t e d  n o  b e h a v io r a l  p r o b le m s . T h e  

s u b je c ts  w e re  m a tc h e d  u s in g  th e  W IS C -R  fu l l s c a le  IQ , S p a n is h  V e r s io n .

T h e  r e s u l ts  in d ic a te d  th a t  A D H D  c h i ld r e n  p e r f o r m e d  s ig n if ic a n t ly  w o r s e  th a n  

c o n tro ls  o n  a l l  m e a s u re s  o f  e x e c u t iv e  fu n c t io n s .  T h e  s tu d y  s u p p o r ts  th e  a s s u m p tio n  o f  

th e  p r e s e n c e  o f  e x e c u t iv e  fu n c t io n  d e f ic i ts  in  c h i ld r e n  w i th  A D H D . T h e  A D H D  c h ild r e n  

p e r fo rm e d  s ig n if ic a n t ly  lo w e r  o n  th e  v e rb a l  f lu e n c y  te s t  w h e n  c o m p a r e d  w i th  th e  c o n tro l
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c h ild r e n .  T h is  m a y  in d ic a te  th a t  th e  A D H D  c h i ld r e n  h a d  a  io w e r  w o r d  p ro d u c t io n ,  w h ic h  

w o u ld  b e  c o n s i s t e n t  w i th  f ro n ta l  lo b e  le s io n s .  T h e  W IS C -R  P ic tu r e  A r r a n g e m e n t  s u b te s t  

s c o re s  fo r  th e  A D H D  g r o u p  w e re  s ta t is t ic a l ly  lo w e r  th a n  th a t  o f  th e  c o n tro l  g ro u p .  T h e  

lo w e r  s c o re s  m a y  b e  a  r e s u l t  o f  s o m e  u n d e r  p e r fo rm in g  c o g n i t iv e  a re a s .

S a m i (2 0 0 3 )  e x a m in e d  th e  p e r f o rm a n c e  o f  A D H D  c h i ld r e n  o n  th e  R e y  C o m p le x  

F ig u re ,  w h ic h  h a s  b e e n  k n o w n  to  b e  s e n s i t iv e  to  f ro n ta l  lo b e  d e f ic i ts .  T h e  R e y -O s te r r ie th  

C o m p le x  F ig u re  (R O C F )  is  a  tw o - d im e n s io n a l  l in e  d r a w in g .  R e p r o d u c t io n  o f  th e  f ig u re  

is  a s s u m e d  to  r e q u i r e  v i s u a l- m o to r  r e p re s e n ta t io n ,  s p a t ia l  p la n n in g ,  o rg a n iz a t io n a l  s k i lls , 

a n d  lo n g - te rm  m e m o ry .  W h e n  g iv e n  th e  te s t  th e  c h i ld  is  s h o w n  a  c o m p le x  f ig u re  a n d  

a s k e d  to  c o p y  th e  d e s ig n .  T h e  t im e  it ta k e s  to  c o p y  th e  d e s ig n  is  r e c o r d e d ,  a l th o u g h  th e re  

is  n o  t im e  l im i t .  T h e  f ig u re  is  th a n  ta k e n  a w a y  a n d  th e  c h i ld  is  a s k e d  to  r e p ro d u c e  th e  

f ig u re  f ro m  m e m o r y  a f te r  th r e e  m in u te s  a n d  3 0  m in u te s .  S a m i e t  a l. ( 2 0 0 3 )  fo u n d  th a t 

c h i ld r e n  w i th  A D H D  p e r f o r m  p o o r ly  a n d  h a v e  m o re  e r ro r s  o f  a c c u ra c y ,  p la n n in g ,  

n e a tn e s s ,  a n d  p r e s e r v a t io n  o n  th e  R O C F .

T h e re  a re  m a n y  d if f e r e n t  s c o r in g  c r i t e r ia  u s e d  to  m e a s u r e  d i f f e r e n t  a s p e c ts  o f  th e  

R O C F . T h e  d e v e lo p m e n ta l  s c o r in g  s y s te m  is  a  s y s te m  th a t  lo o k s  a t  th e  c o p y  c o n d i t io n  

(C C )  a n d  th e  d e la y e d  r e c a l l  c o p y  (D R C ) .  T h e  s c o re s  lo o k e d  a t  a re  th e  O rg a n iz a t io n a l  

S c o re  (O S ) ,  S ty le  R a t in g ,  A c c u ra c y ,  a n d  C a te g o r ie s  o f  E r ro r s .  T h e  o r g a n iz a t io n a l  s c o re  

is  a  m e a s u r e  o f  h o w  w e l l  th e y  r e p ro d u c e  u n d e r  a  fu n c t io n a l  a n a ly s is .  S ty le  is  b a s e d  o n  

s c o r in g  o f  c o n t in u i ty  p o in ts .  A c c u ra c y  is  a  s t r a ig h t fo rw a rd  s u m  o f  s e g m e n ts  r e p re s e n te d  

c o r r e c t ly  w h e n  th e  d r a w in g  is  d iv id e d  in to  6 4  s e g m e n ts .  T h e  e r ro r  s c o r in g  s y s te m  a ls o  

u s e s  th e  6 4  s e g m e n ts .  M is p la c e m e n t ,  r o ta t io n s ,  a n d  p r e s e r v a t io n s  a re  lo o k e d  a t. A n  

E r ro r  P r o p o r t io n  S c o re  c o n v e r t s  to ta l  e r ro r s  a n d  to ta l  p r e s e r v a t i o n s  in to  r a tio n s .
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S am i e t  a l. ( 2 0 0 3 )  w a n te d  to  d e te rm in e  i f  p la n n in g  e f f ic ie n c y  id e n t i f ie s  e x e c u tiv e  

f u n c t io n in g  d e f i c i t s  o n  th e  R O C F  in  a  f e m a le  s a m p le .  T h e y  e m p lo y e d  th e  d e v e lo p m e n ta l  

s c o r in g  s y s te m . D ia g n o s t ic  e v a lu a t io n s  w e re  g iv e n  to  d e te rm in e  e a c h  p a r t i c ip a n t ’s 

c u r r e n t  d ia g n o s is .  T h e  p a r t i c ip a n ts  in c lu d e d  p re a d o le s c e n t  g i r ls  th a t  w e r e  A D H D - 

C o m b in e d  (n = 9 3 ) ,  A D H D -I n a t t e n t iv e  (n = 4 7 ) ,  a n d  c o m p a r is o n  g i r ls  ( n = 8 8 ) .  T h e  g i r ls  

w e re  g iv e n  th e  R O C F , th e  W IS C - I I I  P e r f o r m a n c e  IQ  s u b s c a le ,  P o r te u s  M a z e  T e s t, 

G ro o v e d  P e g b o a rd ,  a n d  th e  C o n n e r s  C o n t in u o u s  P e r fo rm a n c e  T e s t  (C P T ) .

T h e  r e s u l ts  in d ic a te d  t h a t  th e r e  w e re  s ig n i f ic a n t  d i f f e r e n c e s .  A c ro s s  th e  C C  to  

D R C  a d m in is t r a t io n s  b o th  th e  A D H D  g ro u p s  a n d  th e  c o n tro l  g ro u p  p e r f o r m e d  p o o r ly . 

T h e  C C  is  e x p e c te d  to  b e  b e t te r  s in c e  th e  c h i ld  is  a l lo w e d  to  c o p y  th e  f ig u re .  W ith in  th e  

C C  th e  A D F ID -C o m b in e d  ty p e  s c o re d  w o r s e  th a n  th e  c o n tro l  g r o u p  o n  th e  O S  a n d  th e  

E P S . T h e  s a m e  r e s u l ts  w e re  fo u n d  fo r  th e  D R C  o n ly  fo r  th e  E P S . T h e  In a t te n t iv e  ty p e  

p e r f o r m e d  w o r s e  o n  th e  E P S  fo r  th e  C C  th e n  c o n tro l  g ro u p ,  b u t  th e  c o m b in e d  ty p e  

p e r fo rm e d  w o r s e  th a n  th e  In a t te n t iv e  ty p e  o n  th e  E P S  in  D R C . P re s e rv a t io n  e r ro r s  w e re  

f o u n d  to  c o n tr ib u te  m o s t  to w a rd  E P S  fo r  A D H D  c o m p a r is o n  d i f f e r e n c e s  (S a m i, C a r te , 

H in s h a w , &  Z u p a n ,  2 0 0 3 ) .

N u m e ro u s  s tu d ie s  h a v e  d e m o n s tr a te d  th a t  c h i ld r e n  w i th  A D H D  p e r f o r m  w o r s e  

th a n  c o n tro ls  o n  t e s ts  p r e s u m e d  to  a s s e s s  f ro n ta l  lo b e  fu n c t io n .  B a rk le y  e t  a l ( 1 9 9 4 )  

n o te d  th a t  g r o u p  d i f f e r e n c e s  in  n e u ro p s y c h o lo g ic a l  te s t  p e r f o r m a n c e  m ig h t  n o t  b e  u s e fu l 

f o r  c l in ic a l  d ia g n o s is .  B a rk le y  a rg u e d  th a t  th e  q u e s t io n  in  w h e th e r  th e  p r e s e n c e  o f  a n  

a b n o rm a l  s c o re  o n  th e  t e s t  is  r e l i a b ly  a s s o c ia t e d  w i th  o r  p r e d ic t iv e  o f  s p e c if ic  d ia g n o s e s  

o n  e t io lo g y  o r  w h e th e r  a  s c o re  o n  th e  n o rm a l  r a n g e  o n  s u c h  a  t e s t  c a n  tv  ;y ru le  th e m  

o u t . B a rk le y  e t  a l t o o k  n in e  te s ts  p r e s u m e d  to  a s s e s s  v a r io u s  f ro n t  H lo b e  fu n c t io n s  to
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e v a lu a te  t h e i r  e f f e c t iv e n e s s  in  th e  d ia g n o s is  o f  c h i ld r e n  w i th  a t te n t io n  d e f ic i t  d is o rd e rs .  

T h e  n in e  t e s ts  w e re  a s  fo llo w s :  C o n n e r ’s P e r fo rm a n c e  T e s t  (C P T ) ,  C o n tr o l l e d  W o rd  

A s s o c ia t io n  T e s t  (C W A T ) ,  H a n d  M o v e m e n t s  S c a le , P o r te u s  M a z e s ,  R e y  C o m p le x  

F ig u re ,  S t ro o p  C o lo r  W o rd  A s s o c ia t io n  T e s t ,  T ra i l  M a k in g  T e s t ,  W is c o n s in  C a rd  S o r t in g  

T e s t  (W C S T ) ,  a n d  th e  G ro o v e d  P e g b o a rd .  T h e  C P T  r e q u ir e s  th e  p a r t i c ip a n t  to  r e s p o n d  

e a c h  t im e  a  le t te r  a p p e a r s  o n  th e  s c r e e n  e x c e p t  i f  th e  le t te r  is  a n  X , a t  w i t c h  t im e  n o  

r e s p o n s e  is  c o r r e c t .  T h e  C O W A T  in v o lv e s  th e  c h i ld  to  m a k e  v e rb a l a s s o c ia t io n s  a n d  to  

c a te g o r iz e  d i f f e r e n t  le t te r s  o f  th e  a lp h a b e t ;  o n e  m in u te  is  a l lo w e d  b e fo re  th e  n e x t  s t im u lu s  

is  p r e s e n te d .  T h e  H a n d  M o v e m e n t s  S c a le  r e q u ir e s  th e  c h i ld  to  c o p y  a  s e r ie s  o f  s k il le d  

h a n d  m o v e m e n ts  f ro m  th e  e x a m in e r .  T h e  P o r te u s  is  a  p e n c i l  a n d  p a p e r  m a z e  th a t  

r e q u ir e s  p la n n in g  a n d  o rg a n iz a t io n a l  s k il ls . D u r in g  th e  S tro o p  C o lo r  T e s t  th e  c h i ld  is  

a s k e d  to  r e a d  a  l i s t  o f  c o lo r s  in  b la c k  in k  a n d  l is t  th e  c o lo r  o f  d i f f e r e n t  c o lo r e d  b lo c k s  as  

q u ic k ly  a s  p o s s ib le .  T h a n  th e  c h i ld  is  a s k e d  to  r e a d  a n o th e r  l i s t  w e re  th e  c o lo r  o f  in k  u s e d  

fo r  th e  w o rd  is  w h a t  th e  e x a m in e r  w a n ts .  T h e  c o lo r  o f  in k  u s e d  is  d i f f e r e n t  th e n  th e  c o lo r  

n a m e . T h e  T ra i l  M a k in g  T e s t  is  v e ry  s im ila r  to  c o n n e c t  th e  d o ts .  T w o  fo rm s  w e re  u se d ,  

T ra i l  A  a n d  T ra i l  B . T ra i l  A  is  a  p e n c il  a n d  p a p e r  te s t  o f  s im p ly  c o n n e c te d  th e  d o ts  

n u m b e re d  1 -1 2 . T r a i l  B  is  th e  s a m e  a s  T ra i l  A  e x c e p t  le t te r s  a re  in t ro d u c e d  a n d  th e  c h i ld  

s h o u ld  a l te rn a te  b e tw e e n  n u m b e r  a n d  le t te r . F in a l ly ,  th e  G r o o v e d  P e g b o a rd  is  a  te s t  o f  

f in e  m o to r  a b i l i ty  a n d  a g i l i ty .  T h e  c h ild  is  a s k e d  to  p la c e  p e g s  in  a  p e g b o a r d  c o n ta in in g  

2 5  h o le s  w i th  th e i r  d o m in a n t  h a n d ,  th e n  t h e y  w i ll  r e p e a t  th is  ta s k  w i th  th e i r  n o n -d o m in a n t  

h a n d .

E a c h  t e s t  w a s  e v a lu a te d  o n  p o s i t iv e  a n d  n e g a t iv e  p r e d i c t iv e  p o w e r  o f  a b n o rm a l  

a n d  n o r m a l  t e s ts  s c o re s .  P o s i t i v e  P re d ic t iv e  P o w e r  ( P P P )  r e f e rs  to  th e  p ro b a b i l i ty  o f  a
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c h i ld  h a v in g  a  d i s o r d e r  g iv e n  a b n o rm a l  t e s t  s c o re s .  N e g a t iv e  P r e d ic t iv e  P o w e r  (N P P )  

r e f e r s  to  th e  p ro b a b i l i t y  o f  a  c h i ld  n o t  h a v in g  th e  d is o rd e r  g iv e n  a  n o rm a l  s c o re .  T h e  fo u r  

g ro u p s  o f  c h i ld r e n  w e r e  a s s e s s e d .  T h e  fo u r  g ro u p s  in c lu d e d  12 b o y s  w i th  A D D + H , 12 

b o y s  w i th  A D D - H ,  11 b o y s  w i th  L D , a n d  12 c o n t ro ls  w i th  n o  k n o w n  d ia g n o s is .  T h e  

c r i t e r i a  fo r  A D D -H  a re  s im ila r  to  A D H D  P r e d o m in a n t ly  In a t t e n t iv e  T y p e .  T h e  c r i te r ia  

A D D + H  is  s im ila r  to  A D H D  c o m b in e d  ty p e . T h e  g ro u p s  w e re  c o m p a r e d  o n  th e  n in e  te s ts  

u s in g  a n  A N O V A . T h e  r e s u l ts  in d ic a te d  th a t  w h e n  c o m b in in g  A D D + H  a n d  A D D -H  th e  

C P T  h a d  th e  b e s t  P P P  (1 0 0 %  P P P  o n  th e  c o m m is s io n ) .  M e a n in g  a n  a b n o rm a l  n u m b e r  o f  

c o m m is s io n s  c o r r e c t ly  id e n t i f ie d  th o s e  w i th  e i th e r  ty p e  o f  A D D . T h e  R e y  C o m p le x  

F ig u re  h a d  th e  p o o re s t  r e s u l ts  o f  a ll  th e  te s ts .  W h e n  b o th  ty p e s  o f  A D D  w e r e  c o m b in e d  

th e  h i t  r a te s  im p r o v e d  to  a c c e p ta b le  le v e ls  f o r  th e  C P T  a n d  C O  W A T , b u t  th e  N P P  

d e c re a s e d .  T h e  a u th o r s  c o n c lu d e  th a t  a  p r e s e n c e  o f  a n  a b n o rm a l  s c o re  m a y  in d ic a te  

A D H D , b u t  a  n o rm a l  s c o re  c a n n o t  e x c lu d e  th e  d is o r d e r  ( B a rk le y  &  G ro d z in s k y ,  1 9 9 4 ).

P ro b le m s  in  im p u ls e  c o n tro l  a n d  s u s ta in e d  a t te n t io n  a r e  m a jo r  c o n tr ib u to r s  to  

A D H D . T h e r e  a r e  m a n y  d if f e r e n t  v a r ia t io n s  o f  h o w  to  m e a s u re  a t te n t io n  a n d  im p u ls iv i ty .  

T h e  m o s t  w id e ly  u s e d  m e th o d  is  th e  c o n t in u o u s  p e r f o r m a n c e  m e th o d s ,  s u c h  a s  th e  

C o n n e r s  C o n t in u o u s  P e r fo rm a n c e  T e s t  o r  th e  T O V A . M o s t  m e th o d s  w il l  r e q u ir e  th e  

c h i ld  to  o b s e rv e  a  s c r e e n  w h i le  in d iv id u a l  le t te r s  o r  n u m b e r s  w i l l  a p p e a r  o n  th e  s c re e n  in  

a  r a p id  p a c e .  T h e  c h i ld  is  r e q u i r e d  to  p r e s s  a  b u t to n  w h e n  a  c e r t a in  le t te r  o r  n u m b e r  

a p p e a rs .  T h e  n u m b e r  o f  c o r r e c t  r e s p o n s e s ,  o m is s io n s ,  a n d  n u m b e r  o f  s t im u l i  m is se d ,  

m a y  r e f l e c t  s u s ta in e d  a t t e n t io n .  T h e  n u m b e r  o f  c o m m is s io n s  a n d  in c o r r e c t  r e s p o n s e s  

m a y  r e f le c t  th e  d e g re e  o f  im p u l s e  c o n tro l.  C a n c e l la t io n  m e th o d s  m a y  a ls o  a id  in  

a s s e s s in g  im p u ls e  c o n tro l .
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T h e  C o n n e r s  C o n t in u o u s  P e r fo rm a n c e  T e s t  (C P T )  r e q u ir e s  th e  p a r t i c ip a n t  to  

r e s p o n d  e a c h  t im e  a  le t te r  a p p e a r s  o n  th e  s c r e e n  e x c e p t  i f  th e  le t te r  is  a n  X , a t  w h ic h  t im e  

n o  r e s p o n s e  is  c o r r e c t .  M c G e e  e t  a l. ( 2 0 0 0 )  e x a m in e d  f a c to r s  th a t  c o n tr ib u te  to  C P T  

p e r f o r m a n c e  to  b e t t e r  u n d e r s t a n d  c i r c u m s ta n c e s  th a t  m a y  le a d  to  m is d ia g n o s i s  o f  A D H D  

u s in g  C P T  p e r fo rm a n c e .  O n e  f a c to r  is  v is u a l  m o to r  s p e e d  a n d  in te g ra t io n .  M c G e e  e t  al 

( 2 0 0 4 )  m e a s u re d  v i s u a l  m o to r  s p e e d  a n d  in te g ra t io n  u s in g  T h e  W id e  R a n g e  A s s e s s m e n t  

o f  V is u a l- M o to r  A b i l i t ie s  (W R A V M A ) , a n d  r e la te d  m e a s u r e s  o f  v i s u a l  m o to r  s p e e d  a n d  

in te g ra t io n  to  C P T  p e r fo rm a n c e .  T h e  W R A V M A  is  c o m p o s e d  o f  th r e e  s u b te s ts .  T w o  o f  

th e s e  s u b te s ts ,  th e  d r a w in g  a n d  p e g b o a rd  s u b te s ts ,  w e re  u s e d  in  th e  s tu d y .  T h e  D ra w in g  

s u b te s t  r e q u ir e s  th e  c h i ld  to  c o p y  l in e  d r a w in g s  a n d  th e  P e g b o a rd  s u b te s t  r e q u ir e s  th e  

c h i ld  to  p u t  p e g s  in  a  s q u a re  p e g b o a rd .  A  s e c o n d  p o te n t ia l  in f lu e n c e  o n  C P T  

p e r fo rm a n c e ,  v i s u a l  p r o c e s s in g  s p e e d , w a s  a ls o  m e a s u r e d  b y  M c G e e  e t  a l. ( 2 0 0 0 )  u s in g  

th e  V is u a l  M a tc h in g  s u b te s t  o f  th e  W o o d c o c k - J o h n s o n  P s y c h o  e d u c a t io n a l  

b a t te ry  -  R e v is e d  (W J ;  W o o d c o c k  &  J o h n s o n ,  1 9 8 9 /1 9 9 0 ) .  T h e  V is u a l  M a tc h in g  s u b te s t  

r e q u ir e s  th e  c h i ld  to  lo c a te  a n d  c i r c le  s im ila r  o b je c ts  m ix e d  w ith in  s ix  o b je c ts  a s  q u ic k ly  

a s  p o s s ib le .  B e c a u s e  th e  C o n n o r ’s C P T  r e q u ir e s  r a p id  le t te r  id e n t i f ic a t io n ,  a  th i rd  

p o te n t i a l  in f lu e n c e  o n  C P T  p e r fo rm a n c e  m e a s u r e d  b y  M c G e e  e t  a l. ( 2 0 0 0 )  w a s  

p h o n o lo g ic a l  a w a re n e s s .  T h e  In c o m p le te  W o rd s  a n d  th e  S o u n d  B le n d in g  s u b te s ts  o f  th e  

W -J R  m e a s u re d  a u d i to ry  p h o n o lo g ic a l  a w a r e n e s s  w h i le  th e  L e t te r -W o r d  Id e n t i f ic a t io n  

a n d  W o rd  A tt a c k  S u b te s ts  o f  th e  W J -R  m e a s u re d  v is u a l  p h o n o lo g ic a l  a w a re n e s s .  F in a lly ,  

b o th  th e  v is u a l  C o n n o r ’s  C P T  a n d  a n  a u d i to ry  C P T  m e a s u re  w e r e  in c lu d e d .  T h e  a u d i to ry  

C P T  c o n s is t e d  o f  a  s e r ie s  o f  o n e  s y l la b le  w o rd s  r e c o r d e d  a t  a  r a te  o f  o n e  w o rd  p e r  s e c o n d ,
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la s tin g  fo r  10 m in u te s .  D u r in g  th is  t im e , th e  c l ie n t  h a t to  r a is e  th e i r  th u m b  e v e ry  t im e  

th e y  h e a r d  th e  w o rd  d o g . T h e  w o rd  d o g  o c c u r r e d  2 0  t im e s  in  e v e ry  1 0 0  w o rd s .

T h e  p a r t i c ip a n ts  w e re  6 -1 1  y e a r  o ld s  th a t  w e re  r e f e r r e d  to  a  m e n ta l  h e a l th  c lin ic .  

T h e re  w e r e  fo u r  g ro u p s  s tu d ie d  o v e r  a  tw o - y e a r  p e r io d .  P a r t ic ip a n ts  w e re  d iv id e d  in to  

g ro u p s  b a s e d  u p o n  th e i r  d ia g n o s is .  T h e  g ro u p s  w e re  A D H D  o n ly ,  R e a d in g  D is o rd e re d  

(R D )  o n ly ,  A D H D  a n d  R D , a n d  a  g ro u p  o f  C l in ic a l  C o n tro ls .  T h e  c l in ic a l  c o n tro ls  

c o n s i s te d  o f  c h i ld r e n  w h o  h a d  f a m ily  r e la t io n a l  p ro b le m s , a n x ie ty  d is o rd e r ,  a d ju s tm e n t  

r e a c t io n s  o r  b e h a v io r  d i s o r d e r s  o th e r  th a n  A D H D .

T h e  r e s u l ts  in d ic a te d  th a t  th e  C o n n e r ’s C P T  o v e ra l l  in d e x  w a s  n o t  a s s o c ia te d  w i th  

a g e ,  S E S , o r  p a r e n t  o r  te a c h e r  b e h a v io ra l  r a t in g s  o f  in te rn a l iz in g  o r  e x te rn a l iz in g  

b e h a v io r s .  T h e  o v e ra l l  in d e x  is  u s e d  fo r  a t te n t io n  d i f f ic u l t ie s ;  i t  is  d e r iv e d  f ro m  a  

r e g re s s io n  e q u a t io n .  I n  o th e r  w o rd s ,  th e  o v e ra l l  in d e x  o f  th e  C o n n o r ’s C P T  d id  n o t  

d i s t in g u i s h  c h i ld r e n  w i th  A E  J  f ro m  c o n tro ls .  T h e  r e s u l ts  a ls o  in d ic a te d  th a t  C P T  

p e r f o r m a n c e  w a s  n o t  c o r r e l a te d  w i th  v is u a l  p ro c e s s in g  s p e e d  o r  v i s u a l  m o to r  c o m p e te n c e .  

P e r fo rm a n c e  o n  th e  W J  s u b te s ts  W o rd  A tta c k ,  I n c o m p le te  W o rd s ,  a n d  S o u n d  B le n d in g  

a n d  th e  C P T  In d e x  d is c r im in a te d  b e tw e e n  R D  c h i ld r e n  f ro m  A D H D  c h i ld r e n  a n d  

c o n tro ls .  H o w e v e r ,  th e  o v e ra l l  C o n n o r ’s In d e x ,  c o m m is s io n  e r ro r s ,  o m is s io n  e r ro r s ,  o r  

h i t  r e a c t io n  t im e  d id  n o t  d i s t in g u is h  A D H D  s u b je c ts  f ro m  R D  o r  c l in ic a l  c o n tro ls  

(M c G e e , C la rk ,  &  S y m o n s ,  2 0 0 0 ) .  T h e  C P T  s c o re s  d o  n o t  c o n s i s t e n t ly  id e n t i fy  a t te n t io n  

p r o b le m s  in  A D H D ; h o w e v e r  th e  o v e ra l l  in d e x  s c o re  w a s  h ig h e s t  a m o n g  s u b je c ts  w i th  

R D .

In  a d d i t io n  to  p r o b le m s  w ith  e x e c u t iv e  fu n c t io n ,  c h i ld r e n  w i th  A D H D  a re  

p r e s u m e d  to  h a v e  d e f i c i t s  in  w o r k in g  m e m o ry  (B a rk le y ,  1 9 9 7 ) . W o rk in g  m e m o r y  is  th e
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a b i l i ty  to  s to r e  in fo rm a t io n  fo r  a  s h o r t  p e r io d  o f  t im e . It is  in v o lv e d  in  m e n ta l  a c t iv i t ie s  

s u c h  a s  r e a d in g ,  a r i th m e t ic ,  a n d  p ro b le m  s o lv in g .  W e s te rb e rg  e t  a l. ( 2 0 0 4 )  e x a m in e d  a 

V is u o - S p a t i a l  W o rk in g  M e m o ry  (V S W M ) a n d  a  C h o ic e  R e a c t io n  T e s t  (C R T )  in  c h i ld r e n  

w i th  A D H D . T h e  C R T  m e a s u r e s  s p e e d  o f  p ro c e s s in g .  T h e  t a s k  w a s  to  p r e s s  a  b u t to n  a s  

q u ic k ly  a s  p o s s ib le  w h e n  a  w a rn in g  s ig n  (g r a y  c i r c le )  s w i tc h e d  to  a  ta rg e t  ( y e l lo w  c ir c le ) . 

T h e  c h i ld  w a s  r e q u ir e d  to  f i r s t  u s e  th e i r  le f t in d e x  f in g e r  w h i le  th e  s y m b o ls  w e re  

d is p la y e d  o n  th e  le f t  s id e ,  th is  th e n  s w itc h e d  to  th e  r ig h ts  s id e  a n d  th e  r ig h t  in d e x  f in g e r  

w a s  to  b e  u s e d .  S u b s e q u e n t ly  a  d e c is io n  ta s k  w a s  e m p lo y e d  w h e re  th e  c h i ld  u s e d  o n e  o f  

tw o  f in g e r s  a n d  p re s s e d  th e  a p p ro p r ia te  b u t to n  d e p e n d in g  o n  w h ic h  s id e  o f  th e  s c r e e n  th e  

s y m b o l  w a s  p r e s e n te d  o n .  T h e  V S W M  w a s  a  ta s k  in  w h ic h  c ir c le s  (m e m o ry  s t im u l i )  

w e re  p r e s e n te d  o n e  a t  a  t im e  in  a  fo u r  b y  fo u r  g r id  o n  a  c o m p u te r  s c r e e n .  R e s p o n s e s  

w e re  m a d e  b y  p o in t i n g  w i th  th e  in d e x  f in g e r  in  th e  s a m e  lo c a t io n s  a s  th e  m e m o ry  s t im u l i  

o n  a n  e m p ty  g r id .  T h e  r e s p o n s e  w a s  m a d e  a f te r  a l l  s t im u l i  in  e a c h  t r ia l  w e re  p r e s e n te d .  

W o rk in g  m e m o r y  lo a d  in c r e a s e d  a f te r  e v e ry  s e c o n d  t r ia l,  s ta r t in g  a t  tw o  a n d  r a n g in g  to  

n in e  c ir c le s .

T h e  s tu d y  in c lu d e d  8 0  p a r t ic ip a n ts  a ll o f  w h o m  w e r e  b o y s  w h o  r a n g e d  in  a g e  

f ro m  8 -1 5  y e a r s  o ld .  O f  th e  8 0  p a r t i c ip a n ts  2 7  h a d  a  d ia g n o s is  o f  A D H D . T h e  o th e r  53 

b o y s  w e re  u s e d  a s  c o n tro ls .  T h e  r e s u l ts  in d ic a te d  th a t th e  g ro u p s  w e r e  s ig n if ic a n t ly  

d i f f e r e n t  f o r  b o th  th e  V S W M  te s t  a n d  a ll  m e a s u re s  o n  th e  C R T  te s t.  A D H D  c h i ld r e n  

p e r f o r m e d  s ig n if ic a n t ly  w o r s e  o n  th e  V S W M . T h e  d i f f e r e n c e s  b e tw e e n  th e  c h i ld r e n  w i th  

a n d  w ith o u t  A D H D  w e r e  la rg e r  a t  o ld e r  a g e s .  T h e  r e a c t io n  t im e  w a s  lo n g e r  o n  th e  C R T  

fo r  c h i ld r e n  w i th  A D H D  c o m p a re d  to  c o n tro ls  (W e s te rb e rg ,  H i rv ik o s k e ,  F o r s s b e rg ,  &  

K lin g b e r g ,  2 0 0 4 ) .
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A D H D  c h i ld r e n  g e n e ra l ly  h a v e  a n  a v e ra g e  in te l l ig e n c e .  W e c h s le r  In te l l ig e n c e  

S c a le  fo r  C h i ld r e n - f o u r th  E d i t io n  (W IS C - IV )  c a n  p ro v id e  a  c o m p r e h e n s iv e  p ic tu r e  o f  th e  

c h ild .  F la n a g a n  (2 0 0 4 )  fo u n d  th a t  c h i ld r e n  w i th  A D H D  g e n e ra l ly  h a v e  a n  a v e ra g e  fu ll 

s c a le  IQ  o f  9 7 .6 .  T h e ir  s t r e n g th s  a re  in  v e rb a l  a n d  p e rc e p tu a l  r e a s o n in g  a re a s . T h e ir  

w e a k n e s s  m a y  b e  in  a r i th m e t ic ,  c a n c e l la t io n  a n d  c o d in g . T h e s e  ta s k s  a re  r e la te d  to  

a t te n t io n ,  c o n c e n t r a t io n ,  a n d  s p e e d  (F la n a g a n ,  2 0 0 4 ) .

A s p e r g e r ’s  D is o rd e r

A s p e r g e r ’s D is o rd e r  is  a n  a u t is m  s p e c tru m  d is o rd e r .  A n  a u t is m  s p e c tr u m  d is o rd e r  

is  o n e  o f  s e v e ra l  ty p e s  o f  d is o rd e r s  c h a ra c te r iz e d  b y  v a ry in g  d e g re e s  o f  im p a irm e n t  in  

c o m m u n ic a t io n  s k i l l s ,  s o c ia l  in te r a c t io n s ,  a n d  r e s t r ic te d ,  r e p e t i t i v e  a n d  s te r e o ty p e d  

p a t te rn s  o f  b e h a v io r  (D S M  IV ) . A s p e r g e r ’s S y n d ro m e  is  c h a r a c te r iz e d  b y  m ild  

in te l le c tu a l  im p a irm e n t ,  s o c ia l  d e f ic i ts  a n d  r e la t iv e ly  g o o d  la n g u a g e  s k i l l s  (G i lo t ty ,

2 0 0 2 ) . T h e  s y n d ro m e  is  d i f f ic u l t  to  d i f f e r e n t ia t e  f ro m  o th e r  h ig h  fu n c t io n in g  a u t is m  

d is o rd e rs ,  l e a r n in g  d i s a b i l i t ie s ,  a n d  o th e r  p s y c h ia t r ic  c o n d i t io n s  a s  th e y  s h a re  s c h o o l  

r e la te d  s o c ia l ,  b e h a v io ra l / e m o t io n a l ,  in te l le c tu a l / c o g n i t iv e ,  a n d  a c a d e m ic  c h a ra c te r is t ic s  

(B a rn h i l l ,  2 0 0 0 ) .  C h i ld r e n  w i th  A s p e r g e r ’s  s y n d ro m e  d if f e r  f ro m  a u t i s t i c  c h i ld r e n  in  th a t 

th e y  u s u a l ly  d o  n o t  d e m o n s tr a te  a  s ig n if ic a n t  la n g u a g e  d e la y ,  th o u g h  th is  is  d e b a te d  

a m o n g  p r o f e s s io n a l s .  A s p e r g e r  c h i ld r e n  u s u a l ly  h a v e  w e l l  d e v e lo p e d  la n g u a g e  s k i l ls  a t  a  

y o u n g  a g e .  B y  a g e  th r e e ,  th e s e  c h i ld r e n  o f te n  u s e  c o m m u n ic a t iv e  p h ra s e s  a n d  th e y  o f te n  

s p e a k  f lu e n t ly  b y  a g e  f iv e .  H o w e v e r ,  th e i r  la n g u a g e  m a y  b e  n o t ic e a b l e  o d d  d u e  to  

p ro b le m s  w i th  in f le c t io n ,  r h y th m  a n d  a  r e p e t i t i v e  p a t te rn .  C lu m s in e s s  is  p ro m in e n t  b o th  

in  th e i r  f in e  a n d  g r o s s  m o to r  b e h a v io r .  A s p e r g e r ’s c h i ld r e n  u s u a l ly  h a v e  a  c i r c u m s c r ib e d  

a r e a  o f  in te r e s t  (M y le s  &  S im p s o n , 2 0 0 2 ) .
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T h e  im p a ir : : l e n t  in  s o c ia l  in te r a c t io n  is  p ro fo u n d . C h i ld r e n  w i th  A s p e r g e r ’s 

S y n d ro m e  h a v e  t r o u b le  r e g u la t in g  s o c ia l  in te r a c t io n s  a n d  c o m m u n ic a t io n .  F o r  e x a m p le ,  

th e y  m a y  h a v e  im p a irm e n t  in  e y e - to - e y e  c o n ta c t .  T h e y  a ls o  h a v e  d i f f ic u l ty  in  

u n d e r s ta n d in g  s o c ia l  c o n v e n t io n s .  D if f ic u l t ie s  in  t r a n s i t io n s  m a y  b e  e v id e n t . T h e s e  

c h i ld r e n  u s u a l ly  p r e f e r  s a m e n e s s .  I n  a d d it io n ,  s e n s i t iv i ty  to  c e r ta in  c lo th in g ,  f o o d , l ig h ts , 

o r  n o is e  m a y  b e  a p p a re n t  (M y le s  &  S im p s o n , 2 0 0 2 ) .

T h e  D S M  IV  c la s s i f ie s  th e  s y m p to m s  o f  A s p e r g e r ’s  in to  tw o  c a te g o r ie s  

im p a i rm e n t  in  s o c ia l  in te r a c t io n  a n d  r e s t r ic te d  r e p e t i t iv e  b e h a v io r s  o r  in te r e s ts .  T h e  

s y m p to m s  th a t  c o m p r o m is e  th e s e  tw o  c a te g o r ie s  a re  p r e s e n te d  b e lo w .

Impairment in Social Interaction

*  M a rk e d  im p a irm e n t  in  th e  u s e  o f  m u l t ip le  n o n v e rb a l  b e h a v io r s  s u c h  a s  e y e -  

to - e y e  g a z e ,  f a c ia l  e x p re s s io n ,  b o d y  p o s tu r e s ,  a n d  g e s tu r e s  to  r e g u la te  so c ia l 

in te r a c t io n

* F a i lu r e  to  d e v e lo p  p e e r  r e l a t i o n s h ip s  a p p ro p r ia te  to  d e v e lo p m e n ta l  le v e l

® A  la c k  o f  s p o n ta n e o u s  s e e k in g  to  s h a re  e n jo y m e n t ,  in te r e s ts ,  o r  a c h ie v e m e n ts  

w i th  o th e r  p e o p le  ( e .g .,  b y  a  la c k  o f  s h o w in g ,  b r in g in g ,  o r  p o in t in g  o u t  

o b je c t s  o f  in te r e s t  to  o th e r  p e o p le )

* L a c k  o f  s o c ia l  o r  e m o t io n a l  r e c ip ro c i ty

Restricted Repetitive and Stereotyped Patterns 

o f Behavior, Interests, and Activities

© E n c o m p a s s in g  p r e o c c u p a t io n  w i th  o n e  o r  m o re  s te r e o ty p e d  a n d  r e s t r ic te d  

p a t t e r n s  o f  in te r e s t  th a t  is  a b n o rm a l  e i th e r  in  in te n s i ty  o r  f o c u s

« A p p a re n t ly  in f le x ib le  a d h e re n c e  to  s p e c if ic ,  n o n f u n c t io n a l  r o u t in e s  o r  r i tu a ls

1 4



® S te r e o ty p e d  a n d  r e p e t i t i v e  m o to r  m a n n e r ism s  ( e .g . ,  h a n d  o r  f in g e r  f la p p in g  o r  

tw is t in g ,  o r  c o m p le x  w h o le -b o d y  m o v em e n t s )

« P e r s i s te n t  p r e o c c u p a t io n  w i th  p a r ts  o f  o b je c ts

In  g e n e ra l  c h i ld r e n  m a y  h a v e  A s p e r g e r ’s D i s o r d e r  i f  th e y  h a v e  tw o  o f  th e  

s y m p to m s  o n  im p a irm e n t  in  s o c ia l  in te r a c t io n  a n d  o n e  s y m p to m  o f  r e s t r ic te d  p a t te r n s  o f  

b e h a v io r .  T h e  c h i ld  m u s t  h a v e  n o  s ig n if ic a n t  d e la y s  in  c o g n i t iv e  d e v e lo p m e n t  o r  in  th e  

d e v e lo p m e n t  o f  a p p ro p r ia te  s e l f -h e lp  b e h a v io r  o r  a d a p t iv e  b e h a v io r .  T h e re  a ls o  m u s t  n o t  

h a v e  b e e n  a  s ig n i f ic a n t  d e la y  in  la n g u a g e .  T h e  s y m p to m s  m u s t  c a u s e  s ig n if ic a n t  

im p a i rm e n t  in  s o c ia l  o r  o th e r  im p o r ta n t  a re a s  o f  f u n c t io n in g .  C r i te r ia  fo r  a n o th e r  s p e c if ic  

p e rv a s iv e  d e v e lo p m e n ta l  d i s o rd e r  o r  s c h i z o p h r e n ia  c a n n o t  b e  m e t  (D S M  IV , 1 9 9 4 ).

C h i ld r e n  w i th  A s p e rg e r 's  s y n d ro m e  g e n e r a l ly  h a v e  a v e r a g e  in te l l ig e n c e .

W e c h s le r  I n t e l l i g e n c e  S c a le  fo r  C h i ld r e n - fo u r th  E d i t io n  (W IS C - IV )  c a n  p r o v id e  a  

c o m p re h e n s iv e  p ic tu r e  o f  th e  c h i ld  a n d  a id  in  th e  d ia g n o s is .  F la n a g a n  &  K a u fm a n  (2 0 0 4 )  

fo u n d  t h a t  c h i ld r e n  w i th  A s p e r g e r 's  S y n d ro m e  g e n e ra l ly  h a v e  a  fu l l s c a le  IQ  o f  9 9 .2 . 

T h e ir  s t r e n g th s  a r e  u s u a l ly  e x h ib i t e d  in  th e  s u b te s ts  o f  S im ila r i t ie s ,  I n f o r m a t io n  a n d  

P ic tu r e  C o m p le t io n .  T h e s e  s u b te s ts  g e n e ra l ly  r e ly  o n  la n g u a g e  a n d  a re  n o t  s e n s i t iv e  to  

s o c ia l  in te r a c t io n .  W e a k n e s s  m a y  b e  fo u n d  in  S y m b o l  S e a rc h , C a n c e l la t io n s ,  a n d  C o d in g  

s u b te s ts . T h e s e  s u b te s ts  r e q u ir e  th e  u s e  o f  f in e  m o to r  m o v e m e n t ,  w h ic h  m a y  c o n tr ib u te  

to  th e  lo w e r  s c o re s  ( F la n n a g a n  &  K a u fm a n , 2 0 0 4 ) .

B a rn h i l l  e t  a l. ( 2 0 0 0 )  w a n te d  to  in v e s t ig a te  th e  c o g n i t iv e  p ro f i le s  o f  c h i ld r e n  w i th  

A s p e r g e r ’s s y n d ro m e . T h e  a u th o r s  w e re  in te r e s te d  i f  th e  p ro f i le s  c o u ld  d is c r im in a te  

A s p e r g e r  S y n d r o m e  f ro m  o th e r  d is o rd e r s .  B a rn h i l l  e t  a l r e c o g n iz e d  th e  im p o r ta n c e  o f  

id e n t i fy in g  A s p e r g e r  c h a r a c te r i s t i c s  th a t  m a y  h e lp  a id  in  d ia g n o s in g  th e  s y n d ro m e . T h e
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r e s e a rc h e r s  w a n te d  to  d e v e lo p  a  c o g n i t iv e  p ro f i le  f o r  A s p e r g e r 's  S y n d ro m e  u s in g  th e  

W IS C .-R . T h e  W IS C -R  c o n ta in s  tw o  g ro u p s  o f  s u b te s ts ,  p e r fo rm a n c e  a n d  v e rb a l.

B a rn h i l l  e t  a l. ( 2 0 0 0 )  d is c o v e re d  m o re  th a n  2 0  s tu d ie s  h a d  u s e d  W e c h s le r  s u b te s t  

s c a le s  to  id e n t i fy  c o g n i t iv e  p r o f i le s  fo r  a u t is m  s p e c tru m  d is o rd e r s .  O n ly  f o u r  o f  th o s e  

s tu d ie s  in c lu d e d  in d iv id u a ls  d ia g n o s e d  w i th  A s p e r g e r  S y n d ro m e  (B o w le r ,  1 9 9 2 , D e n n is  

e t  a h ,  1 9 9 9 , E h le r s  e t  a h ,  1 9 9 7 , S z a tm a r i ,  T u f f ,  F in la y s o n ,  &  B a r to lu c c i ,  1 9 9 0 ) . M o s t o f  

th e  s tu d ie s  r e v e a le d  a  s t r o n g  p e r f o rm a n c e  o n  th e  B lo c k  D e s ig n  s u b te s t  o f  th e  p e r fo rm a n c e  

s c a le  a n d  a  w e a k  p e r fo rm a n c e  o n  th e  C o m p r e h e n s io n  s u b te s t  o f  th e  v e rb a l  s c a le  fo r  

in d iv id u a ls  w i th  A s p e r g e r ’s S y n d ro m e . B lo c k  D e s ig n  is  c o n s id e r e d  a  n o n v e rb a l  

f o r m a t io n  ta s k .  I t r e q u i r e s  p e rc e p tu a l  o rg a n iz a t io n ,  s p a t ia l  v i s u a l iz a t io n ,  a n d  a b s tr a c t  

c o n c e p tu a l i z a t io n .  C o m p r e h e n s io n  is  d e s ig n e d  to  a s s e s s  s o c ia l  j u d g m e n t  a n d  

in te rp e r s o n a l  s i tu a t io n s .  I t r e q u ir e s  th a t  a n  in d iv id u a l  u n d e r s ta n d s  s o c ia l  j u d g m e n t  a n d  

s o c ia l  c o n v e n t io n a l i ty .

B a rn h i l l  e t  a l. ( 2 0 0 0 )  in v e s t ig a te d  th e  c o g n i t iv e  p r o f i le  o f  A s p e r g e r ’s S y n d ro m e . 

T h e  p a r t i c ip a n ts  in c lu d e d  th i r ty - f iv e  b o y s  a n d  tw o  g ir ls  th a t  r a n g e d  in  a g e  f ro m  3 to  14 

y e a r s .  A l l th e  p a r t i c ip a n ts  h a d  a  d ia g n o s is  o f  A s p e r g e r ’s s y n d ro m e  d e te rm in e d  b y  a  

p h y s ic ia n ,  p s y c h o lo g is t ,  o r  p s y c h ia t r is t .  T h e y  a ls o  h a d  p r e v io u s ly  c o m p le te d  o n e  o f  th e  

W e c h s le r  in te l l i g e n c e  s c a le s  p r io r  to  th e  s tu d y .  T h e  W IS C - I I I  w a s  g iv e n  to  th i r ty - o n e  o f  

th e  p a r t i c ip a n ts ,  tw o  p a r t i c ip a n ts  w e re  g iv e n  th e  W IS C -R , a n d  tw o  p a r t i c ip a n ts  w e re  

g iv e n  th e  W IP P S I - R .

T h e  r e s u l ts  d id  n o t  y ie ld  a  s ig n i f ic a n t  d i f f e r e n c e  b e tw e e n  th e  V IQ  a n d  th e  P IQ . A  

r e l ia b le  p a t te rn  o f  s u b t e s t  p e r fo rm a n c e  w a s  n o t  o b s e rv e d  f ro m  th e  r e s u l ts .  H o w e v e r ,  th e  

r e s u l ts  in d ic a te d  th a t  A s p e r g e r  c h i ld r e n  p e r f o r m e d  lo w e s t  o n  th e  C o d in g /D ig i t  S y m b o l
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s u b te s t  o f  th e  p e r f o rm a n c e  s c a le  a n d  h ig h e s t  o n  B lo c k  D e s ig n .  T h is  s u g g e s ts  th a t 

A s p e r g e r  c h i ld r e n  h a v e  g o o d  n o n v e rb a l  r e a s o n in g  a b i l i ty  o r  g o o d  v i s u a l- m o to r  s p a t ia l  

in te g ra t io n .  I n fo rm a t io n ,  S im ila r i t ie s ,  a n d  V o c a b u la ry  w e r e  a m o n g  th e  h ig h e s t  s c o re s  o n  

th e  v e rb a l  s u b te s ts .  T h is  s u g g e s ts  a  g o o d  r a n g e  o f  k n o w le d g e  o r  in f o rm a t io n  a n d  g o o d  

m e m o ry .  T h is  s tu d y  d id  n o t  s u p p o r t  th e  f in d in g  o f  a  lo w  s c o re  o n  th e  C o m p r e h e n s io n  

s u b te s t .  C o m p r e h e n s io n  s u b te s ts  s c o re s  w e re  n o t  s ig n if ic a n t ly  d i f f e r e n t  f ro m  th e  o th e r  

s u b te s ts  (B a rn h i l l ,  H a g iw a ra ,  M y le s ,  &  S im p s o n , 2 0 0 0 ) .

E x e c u te d  fu n c t io n  d e f i c i t s  h a v e  b e e n  n o ie d  in  A s p e r g e r ’s S y n d ro m e . S o c ia l ,  

c o g n i t iv e ,  a n d  e x e c u t iv e  fu n c t io n  im p a irm e n ts  th a t  f o l lo w  f ro n ta l  lo b e  d a m a g e  a r e  s im ila r  

to  s y m p to m s  o f  p e rv a s iv e  d e v e lo p m e n ta l  d i s o r d e r s  (O z o n o f f ,  1 9 9 8 ) . P ro b le m s  w ith  

in te r p e r s o n a l  in te r a c t io n s  a re  c o m m o n ly  s e e n  in  in d iv id u a ls  w i th  f ro n ta l  lo b e  d a m a g e  a n d  

p e rv a s iv e  d e v e lo p m e n ta l  d is o rd e rs .  B o th  g ro u p s  s e e m  to  h a v e  d i f f ic u l t ly  ta k in g  th e  

m e n ta l  p e r s p e c t iv e  o f  o th e r s .  S im p le  s o c ia l  r u le s  a re  d i f f ic u l t  f o r  b o th  g r o u p s  to  fo llo w . 

T h e  s im ila r i t ie s  b e tw e e n  p e rv a s iv e  d is o rd e r s  a n d  f ro n ta l  lo b e  d e f ic i ts  h a v e  s t im u la te d  

m u c h  r e s e a r c h ,  b u t  l i t t le  r e s e a r c h  h a s  fo c u s e d  s p e c if ic a l ly  o n  th e  d e f i c i ts  in  A s p e r g e r ’s 

S y n d ro m e .

O z o n o f f  e t  a l. ( 1 9 9 1 )  e x a m in e d  e x e c u t iv e  fu n c t io n s  in  a  g ro u p  o f  p a r t i c ip a n ts  

d ia g n o s e d  w i th  A u t i s m  w ith  a n  a g e  r a n g e  o f  8 -2 0  y e a r s  o ld .  O f  th e  a u t is t ic  g ro u p  13 h a d  

H ig h  F u n c t io n in g  A u t i s m  (H F A )  a n d  10 h a d  A s p e r g e r ’s S y n d ro m e . A  c o n tro l  g ro u p  o f  

n o n  a u t i s t i c  in d iv id u a ls  w e re  a ls o  e x a m in e d .  T h e  g ro u p s  w e re  g iv e n  d i f f e r e n t  m e a s u re s  

in c lu d in g  tw c  t e s ts  o f  e x e c u t iv e  fu n c t io n in g ,  th e  V /C S T  a n d  th e  T o w e r  o f  H a n o i.  T h e  

T o w e r  o f  H a n o i  w a s  u s e d  to  lo o k  a t  p la n n in g  a b i l i ty . T h e  s u b je c t  w a s  g iv e n  a  b o a rd  w i th  

th r e e  v e r t ic a l  p e g s  a n d  th r e e  d i f f e r e n t  s iz e d  a n d  c o lo re d  d is k s .  T h e  d i s k s  w e re  a r r a n g e d
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o n  th e  to w e r ,  w i th  th e  la rg e s t  o n  th e  b o t to m  to  sm a l l e s t  d is k  o n  th e  to p . T h e  s u b je c t  w a s  

r e q u ir e d  to  m o v e  th e  d is k s  to  a  s p e c if ie d  g o a l  s ta te  in  th e  f e w e s t  m o v e s  p o s s ib le .  T h e  

p r im a ry  ru le  o n  h o w  th e  d is k s  a re  m o v e d  is th a t  th e  la rg e s t  d is k  c a n  n e v e r  b e  p la c e d  o n  a  

s m a l le r  d is k  a n d  y o u  c a n  o n ly  m o v e  o n e  d is k  a t  a  t im e .

T h e  r e s u l ts  in d ic a te d  th a t  th e  H F A  a n d  th e  A s p e r p e r ’s g r o u p  p e r f o r m e d  

s ig n i f ic a n t ly  w o r s e  th a n  th e i r  c o n tro l  g ro u p  o n  th e  e x e c u t iv e  f u n c t io n in g  te s ts .  A  

u n iv e r s a l i ty  a n a ly s i s  w a s  p e r f o r m e d  w h e re  th e  p r o p o r t io n  o f  s u b je c ts  p e r fo rm in g  b e lo w  

th e  c o n tro l  m e a n  w e r e  c a lc u la te d  fo r  e a c h  d o m a in ,  w h e re  th e  g ro u p  w a s  s ig n if ic a n t ly  

d i f f e r e n t  f ro m  th e  c o n tr o l s .  T h e  r e s u l ts  in d ic a te d  th a t  1 0 0 %  o f  th e  H F A  a n d  9 0 %  o f  th e  

A s p e r g e r  s u b je c ts  p e r f o r m e d  b e lo w  th e  c o n tro l  m e a n .  H o w e v e r ,  th e r e  w a s  n o  s ig n if ic a n t  

d i f f e r e n c e  b e tw e e n  th e  p a r t i c ip a n ts  d ia g n o s e d  w i th  H F A  a n d  A s p e r g e r ’s  S y n d ro m e  o n  

p e r f o r m a n c e  o n  th e  W C S T  a n d  T o w e r  o f  H a n o i  (O z o n o f f ,  R o g e r s ,  &  P e n n in g to n ,  19 9 1 ).

A D H D  a n d  A s p e r g e r ’s S y n d ro m e

T h e  D S M  IV  c o n c e p tu a l iz e s  A D H D  a n d  A s p e r g e r ’s  S y n d ro m e  a s  tw o  

in d e p e n d e n t  d is o r d e r s .  T h e  d ia g n o s t ic  c r i t e r io n  s ta te s  th a t  a n  in d iv id u a l  c a n n o t  h a v e  a  

c o m o rb id  d ia g n o s is  o f  A D H D  a n d  A s p e r g e r ’s S y n d ro m e  (D S M  IV , 1 9 9 4 ). B e c a u s e  o f  

th is  e x c lu s io n a ry  c r i t e r io n  f e w  s tu d ie s  h a v e  lo o k e d  a t  th e  o v e r la p  o f  s y m p to m s  o f  A D H D  

a n d  a n y  P e rv a s iv e  D e v e lo p m e n ta l  D is o rd e r s .  P e rv a s iv e  D e v e lo p m e n ta l  D i s o rd e r s  (P D D )  

in c lu d e  A s p e r g e r  S y n d r o m e ,  P D D  n o t  o th e rw is e  s p e c i f i e d  (P D -N O S ) ,  a n d  H ig h  

fu n c t io n in g  A u t is m . C r i te r ia  fo r  d ia g n o s is  a re  c le a r ly  s ta te d  in  th e  D S M -IV , b u t  th e  

c l in ic a l  v a r ia b i l i ty  in  d ia g n o s in g  t h e s e  P D D ’s is  m a rk e d .

S tu rm  e t  al ( 2 0 0 4 )  w a n te d  to  r e - a n a ly z e  c h i ld r e n  w i th  P D D  N O S , A s p e r g e r ’s 

S y n d ro m e , a n d  H F A  fo r  c l in ic a l  d e s c r ip t io n  a n d  c o m o rb id i ty .  T h e  p a r t i c ip a n ts  w e re  101
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c h i ld r e n  f ro m  N o r th  S to c k h o lm . T h e  s a m p le  c o n s is te d  o f  91 c h i ld r e n  h a v in g  a  p r e v io u s  

d i a g n o s is  o f  A s p e r g e r ’s S y n d ro m e , 9  w i th  P D D 'N O S ,  a n d  1 w i th  H ig h  F u n c t io n in g  

A u t is m . T h e  s u b je c t s  in c lu d e d  71 m a le s  a n d  3 0  f e m a le s .  T h e  a g e  r a n g e  w a s  5 y e a r s  to  

12 y e a r s ,  b u t  th e  m e a n  a g e  w a s  9 .8  y e a r s .  T h e  c h i ld r e n ’s m e d ic a l  a n d  p s y c h ia t r ic  r e c o rd s  

f ro m  n e u r o p s y c h ia t r is ts ,  p e d ia t r ic  n e u r o lo g is t s  a n d  c h i ld  n e u ro p s y c h o lo g i s t  w e re  

a n a ly z e d .  A ls o  a d d i t io n a l  in fo rm a t io n  f ro m  te a c h e r s ,  s p e e c h  p a th o lo g is t s ,  a n d  

o c c u p a t io n a l  th e r a p is t  w e re  a v a i la b le .  T h e  in f o rm a t io n  th a t  w a s  c le a r ly  s ta te d  in  th e  

r e c o rd s  w a s  r a t e d  o n  th e  d e g re e  o f  s e v e r i ty  o f  th e  s y m p to m s . T h e  r a t in g s  w e r e  

d e te r m in e d  b y  th e  In te r n a t io n a l  C la s s i f ic a t io n  o f  F u n c t io n in g ,  D is a b i l i t y  a n d  H e a l th  

C la s s i f ic a t io n  S y s te m  o f  th e  W o r ld  H e a l th  O r g a n iz a t io n  (W o r ld  H e a l th  O rg a n iz a t io n ,  

2 0 0 1 ) . T h e  c a te g o r ie s  u s e d  w a s  “ n o ” , m in o r /m ild ” o r  “ d e f in i te / s e v e r e ” p r o b le m s  o r  

d e v ia t io n s .  A re a s  lo o k e d  a t  in c lu d e d  a u d i to r y  a n d  ta c t i le  p e r c e p tu a l  d y s fu n c t io n ,  g ro s s  

a n d  f in e  m o to r  fu n c t io n ,  a u t is m  s y m p to m s , a c t iv i ty  le v e l , im p u ls e  c o n t ro l ,  in te l le c tu a l  

le v e l,  o b s e s s iv e - c o m p u ls iv e  b e h a v io r s ,  a t t e n t io n ,  a f f e c t iv e  d y s r e g u la t io n ,  th o u g h t  

d i s tu rb a n c e ,  d e p re s s iv e  s ta te s ,  le a rn in g ,  s p e e c h  d e v e lo p m e n t ,  a n d  t ic s .

T h e  r e s u l ts  in d ic a te d  th a t  75  c h i ld r e n  h a d  m o to r  d i f f ic u l t i e s ,  o f  th e  7 5 , 3 6  c h i ld r e n  

h a d  s e v e r e  p r o b le m s . A t te n t io n  d e f ic i ts  w e re  f o u n d  in  9 5  o f  th e  101 c h i ld r e n ,  m i ld  

a t te n t io n  d e f ic i ts  w e r e  fo u n d  in  2 7  c h ild r e n ,  a n d  s e v e re  a t t e n t io n  d e f i c i t s  in  6 8  c h i ld r e n .  

H y p e ra c t iv i ty  w a s  in  5 7  c a s e s  a n d  h y p o a c t iv i ty  w a s  f o u n d  in  2 3  o f  th e  c a s e s . A  

c o m b in a t io n  o f  m ild  a n d  s e v e re  p ro b le m s  w i th  a t t e n t io n ,  h y p e ra c t iv i ty ,  a n d  im p u ls e  

c o n tro l  w e r e  fo u n d  in  3 8  c h i ld r e n ,  7 2  c h i ld r e n  h a d  in d ic a to r s  o f  b o th  m o to r  p r o b le m s  a n d  

a t te n t io n  d e f ic i ts .  A  m e a s u r e  o f  in te l le c tu a l  le v e l  w a s  a v a i la b le  fo r  9 5  o f  th e  c h ild r e n .  A  

lo w  IQ  (8 5 < )  w a s  f o u n d  fo r  3 0  o f  th e  c h i ld r e n ,  4  c h i l d r e n  h a d  a n  IQ  a b o v e  1 1 5 , a n d  th e
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r e s t  h a d  a n  IQ  in  th e  n o r m a l  r a n g e  (8 5 -1 1 5 ) .  T h e  s p e e c h  o n s e t  w a s  e a r ly  fo r  14 c h ild r e n ,  

la te  fo r  4 5  c h i l d r e n  a n d  w i th  in  n o rm a l  l im i ts  f o r  th e  r e m a in in g  c h i ld r e n  (5  c a s e s  w e re  n o t  

r e p o r te d ) .  T ic s  w e re  fo u n d  in  2 2  c h i ld r e n  a n d  o b s e s s iv e -c o m p u ls iv e  b e h a v io r s  w e  w e re  

fo u n d  in  4 9  c h i ld r e n .  W h ile  3 6  c h i ld r e n  h a d  p ro b le m s  w i th  t a c t i l e  p e r c e p t io n ,  21 c h i ld r e n  

h a d  t h e  c o m b in a t io n  o f  a u d i to ry  a n d  p e rc e p tu a l  d y s fu n c t io n .  A l l th e  c h i ld r e n  h a d  

p ro b le m s  w i th  s o c ia l  in te r a c t io n  a n d  9 9  c h i ld r e n  h a d  p r o b le m s  w ith  c o m m u n ic a t io n .  A  

f e w  c h i l d r e n  (1 7 )  h a d  b e e n  t r e a te d  fo r  a  v a r ie ty  o f  m e d ic a l  p ro b le m s ;  a ll  o f  th e s e  c h ild r e n  

h a d  h ig h  f u n c t io n in g  P D D  (S tru m , F e m e l ,  &  G il lb e rg ,  2 0 0 4 ) .

T h e  c h a r a c te r i s t ic s  o f  A s p e r g e r ’s  S y n d ro m e , a s  h a v in g  a  n a r ro w  r a g e  o f  in te r e s ts , 

c lu m s in e s s ,  a n d  s t i l te d  la n g u a g e  w e re  o n ly  s e e n  in  2 0 %  o f  a l l  c h i ld r e n  w i th  th e  c lin ic a l 

d ia g n o s is .  T h is  s u g g e s ts  th a l  th is  c l in ic a l  d e s c r ip t io n  is  n o t  c o m m o n  A lm o s t h a l f  o f  th e  

c h i ld r e n  h a d  a  la t e  o n s e t  o f  s p e e c h ,  s u g g e s t in g  th a t  th e  “ D ” c r i te r io n  (n o  s ig n i f ic a n t  

g e n e ra l  d e la y  in  la n g u a g e )  f ro m  th e  D S M  IV  m a y  n o t  b e  v a l id  fo r  ty p ic a l  c a s e s  o f  

A s p e rg e r 's  S y n d ro m e . A ls o ,  a b o u t  h a l f  o f  th e  c h i ld r e n  h a d  th e  c o m b in a t io n  fo r  a t te n t io n  

d e f ic i ts ,  h y p e ra c t iv i ty  a n d  im p u ls iv i ty .  T h is  s u g g e s ts  th a t  A D H D  m a y  b e  a  c o m m o n  

c o m o rb id  d i s o r d e r  fo r  m a n y  o f  th e  P D D  s u b ty p e s  (S tru m , F e rn e l ,  &  G il lb e rg ,  2 0 0 4 ) .

G o l d s t e in  a n d  S w e b a c h  (2 0 0 4 )  w a n te d  to  in v e s t ig a te  th e  c o m o r b id i ty  o f  p e rv a s iv e  

d e v e lo p m e n ta l  d i s o r d e r s  a n d  A D H D . T h e y  p e r f o rm e d  a  r e t r o s p e c t iv e  c h a r t  r e v ie w  to  

d e te rm in e  i f  c h i l d r e n  d ia g n o s e d  w i th  P D D  e x h ib i te d  s y m p to m s  o f  A D H D . T h e y  a ls o  

w a n te d  to  d e te r m in e  w h e th e r  th e i r  s y m p to m s  c o u ld  c o n s t i tu te  a  d ia g n o s is  o f  A D H D .

T h e  r e v ie w  w a s  p e r f o r m e d  o n  c h i ld r e n  w h o  w e re  e v a lu a te d  a t  a  u n iv e r s i ty  a f f i l ia te d  

n e u ro p s y c h o lo g ic a l  c e n te r  s in c e  1 9 9 7 . T h e  d a ta  w a s  c o l le c te d  fo r  5 7  s u b je c ts  w h o  h a d  

P D D  (n = 3 7 ) ,  w h ic h  in c lu d e d  c h i ld r e n  w i th  A u t is m  (n = 9 )  a n d  P D D - N O S  (n = 2 8 ) ,  a ls o
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tw e n ty  c h i l d r e n  w e re  id e n t i f ie d  w h o  h a d  a  d ia g n o s is  o f  A D H D , w h ic h  in c lu d e d  

In a t te n t iv e  T y p e  (n = 1 0 )  a n d  C o m b in e d  T y p e  (n = 1 0 ) .  O f  th e s e  5 7  c h i ld r e n  th e  m e a n  a g e  

w a s  8 .4  y e a r s  a n d  th e re  w e re  5 0  m a le s  a n d  7  f e m a le s .

T h e  m a te r i a ls  in c lu d e d  in  th is  s tu d y  w e re  te s t  d a ta  o b ta in e d  f ro m  p a re n ts , 

te a c h e r s ,  a n d  s u b je c ts .  T e s t  d a ta  w a s  e v a lu a te d  fo r  s u b s c a le s  o f  th e  W e c h s le r  I n te l l ig e n c e  

S c a le  fo r  C h i ld r e n ,  C o g n i t iv e  A s s e s s m e n t  S y s te m , C o n n e r s  P a re n t  a n d  T e a c h e r  R a tin g  

S c a le s  - R e v i s e d ,  L o n g  V e r s io n ,  H o m e  a n d  S c h o o l  S i tu a t io n s  Q u e s t io n n a ir e s ,  a n d  th e  

A c h e n b a c h  P a re n t  a n d  T e a c h e r  C h i ld  B e h a v io r  C h e c k l is t .  T h e  d a ta  w a s  a n a ly z e d  a n d  th e  

s u b je c ts  w e r e  p la c e d  in  v a r io u s  s u b g ro u p  c a te g o r ie s  b a s e d  o n  s y m p to m  p ro f i le s .  F o r  th e  

P D D  g ro u p  th e  s u b je c t s  w e r e  d iv id e d  in to  P D D + A D H D  in a t te n t iv e  ty p e  ( fo r  s u b je c ts  

d is p l a y in g  s ig n i f ic a n t  A D H D  in a t te n t iv e  s y m p to m s ) ,  P D D + A D H D  c o m b in e d  ty p e  ( fo r  

s u b je c ts  d is p l a y in g  s ig n i f ic a n t  c o m b in e d  ty p e  s y m p to m s ) ,  o r  j u s t  P D D  ( fo r  s u b je c ts  th a t  

d id  n o t  d is p la y  a  s ig n if ic a n t  d e g re e  o f  A D H D  s y m p to m s ) .  F o r  th e  A D F ID  g ro u p  th e  

s u b je c ts  w e re  p la c e d  in  e i th e r  A D H D -I n a t te n t iv e  T y p e  o r  A D H D - C o m b in e d  T y p e .  In  

o rd e r  to  b e  p la c e d  in  a  s u b g r o u p  th e  s u b je c ts  h a d  to  h a v e  s ig n if ic a n t  e le v a te d  s c o re s  

(1 .5  S ta n d a rd  D e v ia t io n s  a b o v e  th e  n o rm ) .

T h e  r e s u l ts  in d ic a te d  th a t  2 6 %  o f  s u b je c ts  th a t  h a d  a  d ia g n o s is  o f  P D D  m e t  D S M -  

IV  c r i t e r i a  fo r  A D H D - C o m b in e d  T y p e  a n d  3 3 %  o f  s u b je c ts  th a t  h a d  a  d ia g n o s is  o f  P D D  

m e t  D S M -I V  c r i t e r i a  fo r  A D H D -I n a t te n t iv e  T y p e . H o w e v e r ,  4 1 %  o f  s u b je c ts  th a t  h a d  

P D D  d id  n o t  d e m o n s tr a te  s ig n if ic a n t  A D H D  s y m p to m s . C h i ld r e n  w i th  P D D  th a t  m e e t  

d ia g n o s t ic  c r i t e r i a  fo r  A D H D  m a y  r e p re s e n t  a  d is t in c t  g ro u p  f ro m  c h i ld r e n  w i th  P D D  

a lo n e  (G o ls te in  &  S c h w e b a c h ,  2 0 0 4 ) .
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R e s e a r c h  h a s  s h o w n  th a t  in  s o m e  c a s e s  a  d ia g n o s is  o f  A D H D  m a y  b e  a p p ro p r ia te  

fo r  s o m e  c h i ld r e n  w i th  P D D ’s in c lu d in g  A s p e r g e r ’s  S y n d ro m e . T h e  s im ila r i t ie s  a n d  

d i f f e r e n c e s  b e tw e e n  A D H D  a n d  A s p e r g e r ’s S y n d ro m e  h a v e  n e v e r  b e e n  o u t l in e d .

D e f ic i ts  in  f le x ib i l i ty ,  p la n n in g ,  o rg a n iz a t io n ,  in h ib i t io n ,  a n d  o th e r  e x e c u t iv e  fu n c t io n in g  

c a n  b e  s e e n  in  b o th  g ro u p s .

T o  d a te  l i t t le  r e s e a rc h  h a s  in v e s t ig a te d  th e  s p e c i f i c  d i f f e r e n c e s  o r  s im ila r i t ie s  o f  

A D H D  a n d  A s p e r g e r ’s  S y n d ro m e  o n  n e u ro p s y c h o lo g ic a l  m e a s u r e s .  A re  

n e u ro p s y c h o lo g ic a l  t e s ts  s e n s i t iv e  to  d i f f e r e n t  m e a s u re s  o f  e x e c u t iv e  f u n c t io n  fo r  A D H D  

a n d  A s p e r g e r  c h i ld r e n ?  F u r th e r  r e s e a rc h  n e e d s  to  fo c u s  o n  th e  s p e c i f i c  a re a s  o f  

s im ila r i ty .  S in c e  th e  s y m p to m s  o f  A D H D  m a y  b e  p r e v a le n t  in  A s p e r g e r ’s S y n d ro m e  th e  

p r o p e r  d ia g n o s is  m u s t  b e  m a d e  fo r  th e  c o r r e c t  t r e a tm e n t  p la n  to  b e  im p le m e n te d .

T h e  p r o p o s e d  s tu d y  te s te d  c h i ld r e n  w i th  a  d ia g n o s is  o f  A t te n t io n  D e f ic i t  

H y p e ra c t iv i ty  D is o r d e r  (A D H D ) ,  A s p e r g e r ’s  S y n d ro m e , a n d  a  C o n t ro l  g ro u p  w i th  n o  

p s y c h o lo g ic a l  d ia g n o s is .  P a r t ic ip a n t s  w e re  a d m in is t e r e d  a  la rg e  g r o u p  o f  t e s ts  th a t  w e re  

p r e s u m e d  to  m e a s u r e  e x e c u t iv e  fu n c t io n ,  m e m o ry ,  a n d  r e a d in g  a n d  l is te n in g  

c o m p r e h e n s io n .  T h e  p u r p o s e  o f  th e  s tu d y  w a s  to  id e n t i fy  th o s e  m e a s u re s  th a t  

d i f f e r e n t i a te  c h i ld r e n  w i th  A D H D  a n d  A s p e r g e r ’s S y n d ro m e  f ro m  n o n -c l in ic a l  

p a r t ic ip a n ts  a n d  f ro m  e a c h  o th e r .
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C H A P T E R  II

M E T H O D S

P a r t ic ip a n t s

S ix ty  c h i ld r e n  b e tw e e n  th e  a g e s  o f  7  a n d  16 y e a r s  o ld  f ro m  th e  G ra n d  F o rk s  a n d  

F a rg o  a r e a s  w e re  r e c r u i te d  to  p a r t ic ip a te  in  th is  s tu d y .  T h i r t e e n  c h i ld r e n  m e t  th e  D M S  IV  

d ia g n o s t ic  c r i t e r ia  fo r  A D H D , a s  d e te rm in e d  b y  a  s e m i  s t r u c tu r e d  c l in ic a l  in te rv ie w . In  

a d d i t io n  th e  c h i ld r e n  fo r  th e  A D F ID  g r o u p  s c o re d  a b o v e  th e  9 2 nd p e rc e n t i le  o n  th e  

In a t te n t iv e  s u b s c a le  o f  th e  A D H D  R a t in g  S c a le  IV  (D u P a u l  e t  a l. ,  1 9 9 8 )  a n d  a b o v e  th e  

8 9 th p e rc e n t i le  o n  th e  H y p e ra c t iv e  Im p u ls iv i ty  s u b s c a le .  T h e  A D H D  R a t in g  S c a le  - IV  is  

a  p a r e n t  r a t in g  s c a le . T h e  18 i te m s  c o v e r  th e  9  s y m p to m s  o f  h y p e ra c t iv i ty - im p u l s iv i ty  

a n d  th e  9  i te m s  o f  in a t t e n t io n  th a t  a re  l is te d  in  th e  D S M -IV . T h e  i te m s  a re  r a te d  o n  a  

4 -p o in t  s c a le  (0  -  r a r e ly ,  n o t  a t  a ll ;  1 -  s o m e t im e s ;  2  -  o f te n ,  3 -  v e ry  o f te n ) .  E le v e n  

c h i ld r e n  m e t  th e  d ia g n o s t ic  c r i t e r i a  fo r  A s p e rg e r 's  S y n d ro m e , a s  i t  is  s ta te d  in  th e  D S M  

IV . I t  is  im p o r ta n t  to  n o te  th a t  tw o  o f  th e  c h i ld r e n  in  th e  A s p e r g e r  g ro u p  m e t  th e s e  

in c lu s io n  c r i t e r ia  fo r  A D H D . T h e  o th e r  th i r ty  s ix  c h i ld r e n  h a d  n o  p s y c h o lo g ic a l  d ia g n o s is  

a n d  w e re  p la c e d  in  th e  c o n tr o l  g ro u p . T h e s e  c h i ld r e n  s c o r e d  b e lo w  th e  7 5 th p e rc e n t i le  o n  

b o th  th e  I n a t te n t iv e  a n d  H y p e ra c t iv e  s u b s c a le s  o f  th e  A D H D  R a t in g  S c a le . A l l 

p a r t i c ip a n ts  w e re  t e s te d  b e tw e e n  th e  h o u r s  o f  9  A .M  to  3 P .M . C h i ld r e n  w i th  A D H D  

w h o  p a r t i c ip a te d  w e re  a s k e d  to  a b s ta in  f ro m  th e i r  m e d ic a t io n  a t  l e a s t  15 h o u r s  b e fo re  

p a r t ic ip a t io n  w i th  t h e  p e rm is s io n  o f  t h e i r  p h y s ic ia n .
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M ea su re s

A  r e d u c e d  v e r s io n  o f  th e  C l in i c a l  I n te rv ie w  -  P a re n t  R e p o r t  F o r m  f ro m  B a rk le y  

(1 9 9 7 )  w a s  a d m m : c r e d  to  th e  p a re n t  o f  th e  c h i ld .  T h e  in te rv ie w  c o v e r s  D S M -IV  

s y m p to m s  fo r  in te rn a l iz in g  a n d  e x te rn a l i z in g  d is o rd e r s  in  c h i ld r e n .  T h e  r e d u c e d  v e rs io n  

c o v e r e d  O p p o s i t io n a l  D e f ia n t  D is o rd e r ,  C o n d u c t  D is o rd e r ,  A D H D , A n x ie ty  D is o rd e r s ,  

a n d  M o o d  D is o rd e r s .

Wechsler Intelligence Scale for Children -  IV

T h e  V o c a b u la ry  s u b te s t  f r o m  th e  W e c h s le r  I n te l l ig e n c e  S c a le  fo r  C h i ld r e n - IV  

(W IS C - IV ;  W e c h s le r  2 0 0 3 )  w a s  a d m in is te r e d .  T h is  te s t  c o n s i s ts  o f  3 0  w o rd s  in  w h ic h  

th e  e x a m in e r  s ta te s  th e  w o r d  a n d  th e  p a r t ic ip a n t  p ro v id e s  a  b r i e f  d e f in i t io n .  E a c h  

r e s p o n s e  is  g iv e n  0 , 1, o r  2  p o in ts  d e p e n d in g  o n  th e  a c c u ra c y  o f  th e  r e s p o n s e  a n d  te s tin g  

c o n t in u e s  u n t i l  th e  p a r t i c ip a n t  p ro d u c e s  fo u r  c o n s e c u t iv e  0 - p o in t  r e s p o n s e s .  T h is  s u b te s t  

a s s e s s e s  th e  c h i l d ’s v e rb a l  a b i l i ty .

T h e  D ig i t  S p a n  s u b te s t  f r o m  th e  W IS C - IV  c o n s i s ts  o f  D ig i ts  F o rw a r d  a n d  D ig i ts  

B a c k w a rd  s e c t io n s .  F o r  th e  D ig i t  F o r w a rd  s e c t io n ,  s u b je c ts  w e re  p r e s e n te d  w i th  

s e q u e n c e s  o f  n u m b e r s  a n d  w e re  r e q u i r e d  to  r e p e a t  th e  n u m b e r  s e q u e n c e s  in  th e  e x a c t  

o rd e r  th e y  a re  p r e s e n te d .  T h e  s e q u e n c e s  r a n g e  f ro m  tw o  to  n in e  d ig i ts  lo n g  w i th  tw o  

s e q u e n c e s  a t  e a c h  le n g th . P a r t ic ip a n t s  w e re  t e s te d  u n t il  th e y  fa il  b o th  s e q u e n c e s  o f  a  

p a r t i c u la r  le n g th . T h e  D ig i ts  B a c k w a rd  s e c t io n  r e q u ir e d  s u b je c ts  to  r e p e a t  th e  n u m b e r  

s e q u e n c e s  in  r e v e r s e  o rd e r .  D ig i t  S p a n  a s s e s s e s  a t te n t io n  a n d  s h o r t - t e rm  m e m o ry .

T h e  S y m b o l  S e a rc h  S u b te s t  f r o m  th e  W IS C  IV  w a s  g iv e n  to  a ll  th e  s u b je c ts  fo r  

th e  s tu d y .  S y m b o l  S e a rc h  r e q u ir e s  th e  c h ild  to  lo o k  a t  a  s y m b o l  a n d  s c a n  th ro u g h  a  

s e r io u s  o f  5 s y m b o l s  to  d e te rm in e  i f  th e  t a r g e t  s y m b o l  is  o n e  o f  th e  f iv e  s y m b o ls .  T h e
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c h i ld  w o r k s  a s  q u ic k ly  a s  th e y  c a n  fo r  tw o  m in u te s .  S ym b o ls  S e a rc h  a s s e s s e s  v is u a l  

m o to r  s p e e d  a n d  v i s u a l  s c a n n in g  sp e e d .

T h e  C o d in g  s u b te s t  f r o m  th e  W IS C  IV  w a s  g iv e n  to  a ll  th e  s u b je c ts .  T h is  

m e a s u re  h a d  th e  c h i ld  c o p y  g e o m e tr ic  s y m b o ls  th a t  a re  p a re d  w i th  a  n u m b e r  u s in g  a  k e y  

a s  q u ic k ly  a s  th e y  c a n  in  tw o  m in u te s .  C o d in g  a s s e s s e s  v i s u a l  m o to r  s p e e d  a n d  v isu a l  

s c a m rin g  s p e e d .

ADHD Measures

T h e  C h i ld  B e h a v io r  C h e c k l is t  (A c h e n b a c h ,  1 9 9 1 )  a s s e s s e s  s e v e ra l  d o m a in s  o f  

c h i l d r e n ’s  e m o t io n a l  a n d  b e h a v io ra l  f u n c t io n in g .  I t  c o n s i s t s  o f  1 1 2  i te m s  in  w h ic h  th e  

p a re n ts  r e p o r t ,  o n  a  th r e e - p o in t  s c a le ,  th e i r  c h i ld ’s fu n c t io n in g .  T h e  s y n d ro m e s  th a t  c a n  

b e  id e n t i f ie d  a r e  S o c ia l  P ro b le m s , A t te n t io n  P ro b le m s , W ith d ra w n , A n x io u s /D e p re s s e d ,  

A g g re s s iv e  B e h a v io r ,  T h o u g h t  P ro b le m s , S o m a t ic  C o m p la in ts ,  D e l in q u e n t  B e h a v io r ,  a n d  

S e x  P ro b le m s .

T h e  A D H D  R a t in g  S c a le  - IV  (D u P a u l  e t  a l. ,  1 9 9 8 )  is  a  p a r e n t  r a t in g  sc a le .  T h e  

18 i te m s  c o v e r  t h e  9 s y m p to m s  o f  h y p e ra c t iv i ty - im p u ls iv i ty  a n d  th e  9  i te m s  o f  in a t te n t io n  

th a t  a re  l i s te d  in  th e  D S M -IV . T h e  i te m s  a re  r a te d  o n  a  4 -p o in t  s c a le  (0  -  r a re ly ,  n o t  a t 

a ll ;  1 -  s o m e t im e s ;  2  -  o f te n ;  3 -  v e ry  o f te n ) .

Executive Function Measures

T h e  C o n n e r ’s  C o n t in u o u s  P e r fo rm a n c e  T e s t  (C P T )  m e a s u r e s  s u s ta in e d  a t te n t io n  

(C o n n e r s ,  1 9 9 5 ) . T h e  C P T  c o n s is ts  o f  t e n  u p p e r - c a s e  le t te r s  in c lu d in g  th e  le t te r  X , w h ic h  

is  d e s ig n a te d  a s  th e  t a r g e t  s t im u lu s .  T h re e  h u n d re d  a n d  s ix ty  le t te r s  a re  p r e s e n te d  o n  a  

c o m p u te r  s c r e e n  o n e  a t  a  t im e . T h e  C P T  is  d iv id e d  in to  18 c o n s e c u t iv e  b lo c k s  w i th  2 0  

t r ia ls  in  e a c h  b lo c k .  T h e  18 b lo c k s  c o n ta in  d i f f e r e n t  t im e  d e la y s  b e tw e e n  th e
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p r e s e n ta t io n s  o f  s u c c e s s iv e  n um b e r s  ( in te r s t im u lu s  in te rv a l ,  IS I) . T h e  IS I  is  1 ,2 ,  o r  4  

s e c o n d s .  T h e  p a r t i c i p a n t  is  a s k e d  to  p r e s s  th e  s p a c e b a r  e v e ry  t im e  a  le t te r  a p p e a r s  e x c e p t  

w h e n  th e  le t te r  is  “ X ” .

T h e  W is c o n s in  C a rd  S o r t in g  T a s k  (W C S T ; G ra n t  &  B e rg ,  1 9 8 0 )  a s s e s s e s  

e x e c u t iv e  fu n c t io n .  I t  c o n s i s t s  o f  128  c a rd s  th a t  h a v e  d e s ig n s  th a t  p r e s e n t  a  d i f f e r e n t  

n u m b e r  o f  g e o m e tr ic  fo rm  a n d  in  a  d i f f e r e n t  c o lo r . T h e  s u b je c t  is  g iv e n  fo u r  s t im u lu s  

c a rd s  a n d  is  a s k e d  to  s o r t  th e  d e c k  o f  c a rd s  c o r r e s p o n d in g  w i th  th e  s t im u lu s  c a rd s .  A f te r  

te n  c o n s e c u t iv e  c a rd s  h a v e  b e e n  m a tc h e d  c o r r e c t ly ,  th e  c a te g o ry  fo r  s o r t in g  th e  c a rd s  is  

s w i tc h e d  w i th o u t  w a rn in g .  T h e  W C S T  e x a m in e s  th e  n u m b e r  o f  p e r s e v e ra t iv e  e rro r s ,  s e t  

b r e a k s ,  a n d  n u m b e r  o f  c a te g o r ie s  c o m p le te d .

T h e  T o w e r  o f  L o n d o n  ta s k  (T O L ; K r ik o r ia n ,  1 9 9 4 )  c o n ta in s  a  b lo c k  o f  w o o d  w ith  

th re e  w o o d e n  p e g s  o f  v a ry in g  h e ig h ts ,  th re e  w o o d e n  b a l ls  o f  d i f f e r e n t  c o lo r s  (b lu e ,  re d , 

a n d  g re e n )  th a t  c a n  b e  p la c e d  o n  th e  p e g s ,  a n d  p ic tu r e s  o f  s p e c if ic  a r r a n g e m e n ts  o f  th e  

b a l ls  o n  th e  p e g s . T h e  b a l ls  a re  p la c e d  in  th e  “ s ta r t  p o s i t io n ” , w h ic h  is  th e  s a m e  

a r r a n g e m e n t  o f  th e  b a l l s  w h e n  s ta r t in g  a  n e w  s u b  te s t.  T h e  s u b je c t  is  s h o w n  a n  

a r r a n g e m e n t  o f  th e  b a l ls  a n d  is  a s k e d  to  m a tc h  th e  p ic tu r e  in  a  c e r ta in  n u m b e r  o f  m o v e s .  

T h e  s u b je c ts  c a n  o n ly  m o v e  o n e  b a ll  a t  a  t im e  a n d  c a n n o t  h o ld  o n e  b a ll  in  th e i r  h a n d  

w h i le  m o v in g  a n o th e r  b a l l .  T h e  s u b je c ts  a re  a l lo w e d  th re e  t r ia ls  o n  e a c h  p ic tu r e  

a r r a n g e m e n t .  T h r e e  p o in t s  a re  a w a rd e d  fo r  c o r r e c t ly  c o m p le t in g  th e  a r r a n g e m e n t  o n  th e  

f i r s t  t r ia l ,  tw o  p o in ts  f o r  th e  s e c o n d  t r ia l ,  o n e  p o in t  f o r  th e  th i r d  t r ia l ,  a n d  z e ro  p o in ts  f o r  

n o t  c o r r e c t ly  m a tc h in g  th e  a r r a n g e m e n t .  T h e  e x a m in e r  r e c o rd s  th e  a m o u n t  o f  t im e  to  

c o m p le te  th e  a r r a n g e m e n t  a n d  th e  n u m b e r  o f  c o r r e c t  r e s p o n s e s .
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T ra il  M a k in g  T e s t  (R e i ta n  &  W o lf s o n ,  1 9 8 5 )  is  v e ry  s im ila r  to  c o n n e c t  th e  d o ts .  

T w o  fo rm s  w e r e  u s e d , T ra i l  A  a n d  T ra i l  B . T ra il  A  is  a  p e n c i l  a n d  p a p e r  t e s t  o f  s im p ly  

c o n n e c t in g  th e  d o ts  n u m b e r e d  1 -1 2  in  s e q u e n t ia l  o rd e r .  T r a i l  B  is  th e  s a m e  a s  T ra i l A  

e x c e p t  le t te r s  a n d  n u m b e r s  a re  u s e d  a n d  th e  c h i ld  s h o u ld  a l t e rn a te  b e tw e e n  n u m b e r  a n d  

le t te r  in  s e q u e n t ia l  a n d  a lp h a b e t ic a l  o rd e r .

T h e  R e y - O s te r r i e th  C o m p le x  F ig u re  (R O C F ; W a b e r  e t  a l. ,  1 9 8 5 )  w a s  g iv e n  to  th e  

p a r t ic ip a n ts .  T h is  m e a s u r e  r e q u ir e s  th e  r e p ro d u c t io n  a n d  m e m o r y  o f  a  tw o -d im e n s io n a l  

l in e  d r a w in g .  R e p ro d u c t io n  o f  th e  f ig u re  is  a s s u m e d  to  r e q u i r e  v i s u a l- m o to r  

r e p re s e n ta t io n  a n d  is  th o u g h t  to  m e a s u r e  s p a t ia l  p la n n in g ,  o rg a n iz a t io n a l  s k i l l s ,  a n d  lo n g 

te rm  f ig u ra l  m e m o ry .  W h e n  g iv e n  th e  te s t  th e  c h i ld  is  s h o w n  th e  f ig u re  a n d  is  a s k e d  to  

c o p y  th e  d e s ig n .  T h e  f ig u re  is  th a n  ta k e n  a w a y  a n d  th e  c h i ld  is  a s k e d  to  r e p ro d u c e  th e  

f ig u re  f ro m  m e m o r y  a f te r  th r e e  m in u te s  a n d  3 0  m in u te s .  T h e re  is  a ls o  a  r e c o g n i t io n  ta s k  

th a t  c o n s is ts  o f  d i f f e r e n t  g e o m e tr ic  s h a p e s ,  s o m e  o f  w h ic h  a re  p a r t  o f  th e  la rg e  f ig u re .

T h e  c h i ld  is  to  c i r c le  th e  f ig u re s  th a t  w e re  p a r t  o f  th e  la r g e r  f ig u re  th e y  w e re  a s k e d  to  

c o p y .

Motor Tests

T h e  G ro o v e d  P e g b o a rd  T e s t  (L a fa y e t te  In s t r u m e n t  C o m p a n y , 1 9 9 7 )  w a s  g iv e n  to  

p a r t ic ip a n ts .  T h is  te s t  r e q u ir e s  th e  p a r t i c ip a n t  to  in s e r t  2 5  p e g s  in to  s m a ll  k e y h o le s  a s  

q u ic k ly  a s  p o s s ib le .  T h e  t im e  ta k e n  to  c o m p le te  th e  t e s t  ( in  s e c o n d s )  is  o b ta in e d  fo r  th e  

d o m in a n t  h a n d  a n d  th e  n o n  d o m in a n t  h a n d .

Memory Tests

T h e  th r e e  p ro s e  p a s s a g e s  f ro m  th e  W id e  R a n g e  A s s e s s m e n t  o f  M e m o ry  a n d  

L e a rn in g  (W R A M L )  w e re  u s e d  a s  s t im u lu s  m a te r ia ls .  T h e  p a s s a g e s  c o n ta in  8 0  w o rd s ,
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75  w o r d s ,  a n d  115  w o rd s .  T h e  W R A M L  m a n u a l  s u g g e s ts  th a t  o n e  o f  th e  p a s s a g e s  is 

a p p ro p r ia te  fo r  c h i l d r e n  a g e s  8 a n d  y o u n g e r ,  o n e  is  a p p r o p r ia te  fo r  c h i ld r e n  o f  a l l  a g e s ,  

a n d  o n e  is  a p p ro p r ia te  fo r  c h i ld r e n  a g e s  9  a n d  o ld e r .

P ro c e d u re

T h e  p a r t i c ip a n ts  w e r e  te s te d  th r o u g h o u t  th e  d a y  f ro m  9 A .M . to  5 P .M . b u t  a  

m a jo r i ty  o f  th e  p a r t i c ip a n ts  w e re  t e s te d  a t  e i th e r  9  A .M  o r  3 P .M . T h e  c h i ld r e n  w e re  

te s te d  in d iv id u a l ly  in  a  p r iv a te  ro o m . S u b je c ts  f i r s t  f i l le d  o u t  a  d e m o g r a p h ic  s h e e t  

r e q u e s t in g  t h e i r  n a m e , a g e ,  s e x , a n d  g ra d e  in  s c h o o l .  T h e y  w e re  g iv e n  a  c o n s e n t  fo rm  

th a t  w a s  s ig n e d  b y  th e  p a re n t  a n d  a n  a s s e n t  f o rm  s ig n e d  b y  th e  c h ild ,  i f  b o th  w e re  in  

a g re e m e n t  th e  c h i ld  w o u ld  p a r t ic ip a te .  T h e  e x p e r im e n t  w a s  e x p la in e d  to  th e  s u b je c ts .

T h e  p a re n t  w o u ld  f ill  o u t  th e  C h i ld  B e h a v io r  C h e c k l is t  a n d  th e  A D H D  R a t in g  S c a le  IV . 

In  a d d i t io n ,  e a c h  p a r e n t  w a s  a d m in is te r e d  a  r e d u c e d  v e r s io n  o f  th e  D ia g n o s t ic  In te rv ie w  

fo r  C h i ld r e n  a n d  A d o le s c e n t s  fo u r th  e d i t io n  (B a rk le y  &  M u rp h y , 1 9 9 8 ) . T h is  w i ll  

c o n s i s ts  o f  a  r e v ie w  o f  s y m p to m s  r e la te d  to  A D H D , C o n d u c t  D is o rd e r ,  A n x ie ty ,  

D e p r e s s io n  a n d  B ip o la r  D is o rd e r .  T h e  V o c a b u la ry ,  D ig i t  S p a n ,  S y m b o l  S e a rc h , a n d  

C o d in g  s u b te s ts  f ro m  th e  W IS C -IV  w e re  a d m in is t e r e d  f i r s t  to  th e  c h i ld .  N e x t ,  th e  c h i ld  

to o k  th e  C o n n e r ’s  C P T . A f te r  a  s h o r t  b r e a k  fo l lo w in g  th e  C o n n e r ’s  C P T , th e  c h i ld  w a s  

g iv e n  th e  W is c o n s in  C a r d  S o r t in g  T e s t  (W C S T ) .  T h e n ,  th e  c h i ld  w a s  g iv e n  th e  T o w e r  o f  

L o n d o n , T ra i ls ,  G ro o v e d  P e g  B o a rd ,  R O C F , C O  W A T , a n d  th e  S to ry  M e m o ry  f ro m  th e  

W ra m m l. T h e  f in a l  t e s t  th a t  w a s  a d m in i s te r e d  to  th e  c h i ld  w a s  th e  R e a d in g ,  L is te n in g , 

a n d  P s u e d o w o r d  s u b te s ts  f ro m  th e  W IA T .
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C H A P T E R  III

R E S U L T S

T h e  V o c a b u la ry  s u b te s t  o f  th e  W e c h s le r  I n te l l ig e n c e  S c a le  fo r  C h i ld r e n  F o u r th  

E d it io n  (W I S C - I V )  w a s  s c o re d  a c c o rd in g  to  s ta n d a rd  p ro c e d u re s  a n d  r a w  s c o re s  w e re  

c o n v e r te d  to  s c a le d  s c o re s .  T h e  a v e ra g e  a g e  a n d  v o c a b u la r y  s c o re s  a r e  p r e s e n te d  in  

T a b le  1 fo r  a ll th r e e  g ro u p s . A  o n e -w a y  A n a ly s i s  o f  V a r ia n c e  (A N O V A )  w a s  c o n d u c te d  

o n  a g e  a n d  r e v e a le d  a  s ig n if ic a n t  m a in  e f f e c t  o f  G ro u p , F{2 , 5 7 )  =  1 2 .6 4 , p < . 0 1 . A  

s u b s e q u e n t  T u k e y  t e s t  ( M y e r s  &  W e lls , 2 0 0 3 )  in d ic a te d  th a t  th e  C o n tro l  a n d  A D H D  

g ro u p s  w e r e  s ig n if ic a n t ly  y o u n g e r  th a n  th e  A s p e r g e r  g ro u p ,  b u t  n o t  d i f f e r e n t  f ro m  e a c h  

o th e r .

A  s im ila r  A N O V A  w a s  c o n d u c te d  o n  th e  V o c a b u la ry  s u b te s t  s c o re s . A  

s ig n i f ic a n t  e f f e c t  o f  G ro u p  w a s  fo u n d , F(2 , 5 7 )  =  8 .5 3 , / K .0 1 .  A  s u b s e q u e n t  T u k e y  te s t  

in d ic a te d  th a t  th e  A s p e r g e r  a n d  C o n tro l  g ro u p s  w e re  s ig n i f ic a n t ly  h ig h e r  th a n  th e  A D H D  

g ro u p , b u t  n o t  d i f f e r e n t  f ro m  e a c h  o th e r . T h is  m e a n s  th a t  th e  C o n tro l  a n d  A s p e r g e r  g ro u p  

p e r f o r m e d  h ig h e r  o n  th e  v o c a b u la r y  s u b te s t  th a n  th e  A D H D  g ro u p .

In  l ig h t  o f  th e  s ig n i f ic a n t  G ro u p  d if f e r e n c e s  o n  A g e  a n d  V o c a b u la ry  s c o re s ,  a ll 

f u r th e r  a n a ly s e s  w e re  c o n d u c te d  u s in g  A g e  a n d  V o c a b u la ry  s c o r e s  a s  c o v a r ia te s  in  a  o n e 

w a y  a n a ly s e s  o f  c o v a r ia n c e  (A N C O V A ) . I t  is  im p o r ta n t  to  n o te  th a t  s ig n if ic a n t  

d i f f e r e n c e s  a r e  b a s e d  o n  th e  c u r r e n t  d a ta  a n d  n o t  b a s e d  o n  th e  n o r m in g  d a ta  o f  th e  

d i f f e r e n t  te s ts .
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T a b le  1. D e m o g r a p h ic s .

C o n tro l A D H D A s p e rg e r s

A g e 9 .9 1 6 7 10 .31 13 .4 5

V o c a b u la ry 1 1 .1 1 1 8 .5 6 12 .73

T h e  S y m b o l  S e a rc h ,  C o d in g ,  a n d  D ig i t  S p a n  s u b te s ts  f ro m  th e  W IS C  IV  w e re  

s c o re d  a c c o rd in g  to  s t a n d a rd iz e d  p ro c e d u re s  a n d  th e n  c o n v e r te d  to  s c a le d  s c o re s .  T h e s e  

m e a s u re s  w e r e  a n a ly z e d  in  a  s e r ie s  o f  o n e -w a y  A N C O V A s . T h e  a d ju s te d  m e a n s  fo r  

S y m b o l S e a rc h ,  D ig i t  S p a n ,  a n d  C o d in g  a re  p r e s e n te d  in  T a b le  2 ; th e  u n a d ju s te d  m e a n s  

a re  p r e s e n te d  fo r  c o m p a r is o n  p r o c e d u re s

A  s ig n i f ic a n t  e f f e c t  w a s  fo u n d  fo r  S y m b o l  S e a rc h  F(2, 5 5 )  =  3 .6 8 0 ,p<.0 1 .

S y m b o l  S e a rc h  r e q u ir e s  th e  c h i ld  to  s c a n  d i f f e r e n t  s y m b o ls  a n d  d i s c r im in a te  i f  o n e  o f  th e  

s y m b o ls  is  th e  t a r g e t  s y m b o l  in  a  g iv e n  a m o u n t  o f  t im e . A  s u b s e q u e n t  T u k e y  te s t  

in d ic a te d  th a t  th e  A D H D  a n d  C o n tro l  g ro u p  p e r f o r m e d  s ig n if ic a n t ly  b e t te r  th a n  th e  

A s p e r g e r  g ro u p ,  b u t  n o t  d i f f e r e n t  f ro m  e a c h  o th e r  o n  th is  m e a s u re .  T h a t  is , A D H D  g ro u p  

a n d  th e  c o n tro l  g ro u p  w e re  a b le  to  c o r r e c t ly  d i s c r im in a te  m o r e  s y m b o ls  th a n  th e  A s p e rg e r  

g ro u p  a c c o rd in g  to  th e  c u r r e n t  s c o re s .

A  m a in  e f f e c t  w a s  f o u n d  fo r  C o d in g ,  F ( 2 , 5 4 )  =  4 .9 0 3 ,  /> < .0 1 . C o d in g  s u b te s t  

r e q u ir e s  th e  c h i ld  to  c o p y  s y m b o ls  th a t  a re  p a i r e d  w i th  d i f f e r e n t  n u m b e r s  w i th in  a  s p e c if ic  

a m o u n t  o f  t im e . A  s u b s e q u e n t  T u k e y  t e s t  in d ic a te d  th a t  th e  C o n tro l  g ro u p  p e r f o r m e d  

s ig n if ic a n t ly  h ig h e r  th a n  th e  A s p e rg e r  g ro u p .  T h e  c o n tro l  g r o u p  h a d  a  s ig n if ic a n t ly  

h ig h e r  p r o c e s s in g  s p e e d  th a n  th e  A s p e rg e r  g ro u p  a c c o r d in g  to  th e  c u r r e n t  s c o re s .  T h e
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C o n tro l  G r o u p  w a s  n o t  d i f f e r e n t  f ro m  th e  A D H D  g ro u p  a n d  th e  A D H D  g r o u p  w a s  n o t 

s ig n i f ic a n t ly  d i f f e r e n t  f ro m  th e  A s p e rg e r  g ro u p .

T h e  a n a ly s e s  o f  th e  D ig i t  S p a n  s c o re s  d id  n o t  p r o d u c e  s ig n i f ic a n t  g ro u p  

d if f e r e n c e s .

T a b le  2 . W IS C  IV  S u b te s ts  a s  a  F u n c t io n  o f  G ro u p .

C o n tro ls A D H D A s p e r g e r

S y m s e a U n a d ju s te d 1 1 .1 7 1 0 .5 4 9 .8 2

A d ju s t e d 11.01 1 1 .4 5 9 .2 4

C o d in g U n a d ju s te d 1 0 .1 4 7 .5 4 8 .1 8

A d ju s te d 1 0 .0 8 8 .3 6 7 .4 0

D ig i t  s p a n U n a d ju s te d 1 0 .6 4 7 .9 2 9 .0 0

A d ju s t e d 1 0 .9 7 8 .4 0 9 .3 2

A b b r e v ia t io n  o f  te rm s :  S y m b o l  S e a rc h  (S y m s e a )

S e v e ra l  o f  th e  m e a s u re s  o n  th e  W is c o n s in  C a rd  S o r t  w e re  c o n v e r te d  to  s ta n d a rd  

s c o re s  u s in g  a  m e a n  o f  1 0 0  a n d  a  s ta n d a rd  d e v ia t io n  o f  15 . A d ju s te d  m e a n s  fo r  th e  

p e r f o r m a n c e  m e a s u re s  o n  th e  to ta l  t r ia ls  a d m in i s te r e d  (T T A ) ,  to ta l  c o r r e c t  t r ia ls  (T T C ) , 

to ta l  e r ro r s  (T E S ) ,  n u m b e r  o f  p e r s e v e r a t iv e  r e s p o n s e s  (N P R ) ,  n u m b e r  o f  p e r s e v e ra t iv e  

e r ro r s  (P E S ) ,  n o n p e r s e v e r a t iv e  e r ro r s  (N P E S ) ,  th e  n u m b e r  o f  c a te g o r ie s  c o m p le te d  (C C ) , 

th e  n u m b e r  o f  t r a i l s  r e q u ir e d  to  c o m p le te  th e  f i r s t  c a te g o ry  (C 1 C ) ,  a n d  th e  n u m b e r  o f  

t im e s  th e  p a r t i c ip a n t  f a i le d  to  m a in ta in  s e t  (F M S )  a re  p r e s e n te d  in  T a b le  3 , th e  u n a d ju s te d  

m e a n s  a r e  p r e s e n te d  fo r  c o m p a r is o n  p ro c e d u re s .

N o  s ig n i f ic a n t  g r o u p  d i f f e r e n c e s  w e re  f o u n d  o n  th e ,  T T A , T T C , T E S , N P E S ,

T T C , a n d  F M S .
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A  s ig n i f ic a n t  d i f f e r e n c e  w a s  fo u n d  fo r  N P R , F  (2 , 5 2 )  =  2 .0 9 4 ,  p  < .0 1 . A  

s u b s e q u e n t  T u k e y  t e s t  in d ic a te d  th a t  th e  A D H D  a n d  C o n tro l  g r o u p  h a d  f e w e r  

p e r s e v e ra t iv e  r e s p o n s e s  th a n  th e  A s p e r g e r  g ro u p ,  b u t  th e y  w e r e  n o t  d i f f e r e n t  f ro m  e a c h  

o th e r . A c c o r d in g  to  th e  c u r r e n t  d a ta  th e  A s p e r g e r  g ro u p  h a d  d i f f ic u l ty  s w i tc h in g  th e i r  

m in d s e t  a s  th e y  c o n t in u e d  to  p ic k  th e  w ro n g  c a te g o ry  d e s p i te  i t  b e in g  w ro n g .

A  s ig n if ic a n t  d i f f e r e n c e  w a s  fo u n d  fo r  P E S , F  (2 , 5 2 )  =  2 .1 1 1  , p  < .0 1 . A  

s u b s e q u e n t  T u k e y  te s t  in d ic a te d  th a t  th e  A D H D  a n d  C o n tro l  g ro u p  h a d  f e w e r  

p e r s e v e ra t iv e  e r r o r s  th a n  th e  A s p e r g e r  g ro u p ,  b u t  th e y  w e r e  n o t  d i f f e r e n t  f ro m  e a c h  o th e r .

A  s ig n i f ic a n t  d i f f e r e n c e  b e tw e e n  th e  g ro u p s  w a s  f o u n d  fo r  C 1 C , F(2 , 5 2 )  =  1 .5 8 3 , 

p  < .0 1 .  A  s u b s e q u e n t  T u k e y  te s t in d ic a te d  th a t  th e  A s p e r g e r  g ro u p  to o k  m o re  t r ia ls  to  

c o m p le te  th e  f i r s t  c a t e g o ry  th a n  th e  A D H D  g ro u p . A c c o r d in g  to  th e  c u r r e n t  d a ta  th e r e  

w a s  n o  d i f f e r e n c e s  fo u n d  fo r  th e  C o n tro l  g ro u p  a n d  th e  A D H D  g ro u p  o r  th e  A s p e rg e r  

g ro u p  a n d  C o n tro l  g ro u p .

A n  A N C O V A  w a s  c o n d u c te d  o n  th e  m e a s u r e s  p ro d u c e d  f ro m  th e  C o n n e r s  

P e r fo rm a n c e  T e s t  (C P T ) .  A l l  m e a s u re s  o n  th e  C P T  w e re  c o n v e r te d  to  T  s c o re s ,  w i th  a  

m e a n  o f  5 0  a n d  a  s ta n d a rd  d e v ia t io n  o f  10. A d ju s t e d  m e a n s  fo r  O m is s io n s  (O M IS ) ,  

C o m m is s io n s  (C O M S ) , H i t  R e a c t io n  T im e  (H IT  R T ) , S ta n d a r d  E r ro r  (H IT  R T  S E ) , 

V a r ia b i l i ty  o f  S ta n d a r d  E r ro r  (V S E ) ,  D e te c ta b i l i ty  (D E T ) ,  R e s p o n s e  S ty le  In d ic a to r  

(R S I ) ,  P e r s e v e r a t io n s  (P S V ) ,  H i t  R e a c t io n  T im e  b y  B lo c k  (H I T  R T  B C ) ,  S ta n d a rd  E r ro r  

b y  B lo c k  (H I T  S E  B C ) ,  R e a c t io n  t im e  b y  In te r -S t im u lu s  In te rv a l  (H IT  R T  IS I ) ,  S ta n d a rd  

E r ro r  b y  In te r - S t im u lu s  In te rv a l  (H IT  S E  IS I )  a re  p r e s e n te d  in  T a b le  4 , th e  u n a d ju s te d  

m e a n s  a r e  p r e s e n te d  fo r  c o m p a r is o n  p ro c e d u re s .  A  d e s c r ip t io n  o f  e a c h  m e a s u r e  fo l lo w s .  

O m is s io n s  (O M IS )  a r e  i te m s  th a t  th e  c h i ld  d id  n o t  r e s p o n d  to . C o m m is s io n s  (C O M S )  a re
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T a b l e  3 . W i s c o n s i n  C a r d  S o r t  R e s u l t s  a s  a  F u n c t i o n  o f  G r o u p .

C o n tro l A D H D A s p e rg e r s

T T A U n a d ju s te d 1 0 8 .3 9 1 1 7 .6 9 1 0 5 .7 3

A d ju s te d 1 0 6 .9 8 1 1 3 .8 5 1 1 4 .5 2

T T C U n a d ju s te d 7 5 .3 9 8 0 .6 9 7 2 .0 9

A d ju s te d 7 4 .8 7 8 0 .2 5 7 4 .1 9

T E S U n a d ju s te d 1 0 3 .8 2 9 8 .5 4 9 4 .1 8

A d ju s te d 1 0 3 .5 8 1 0 1 .6 1 9 1 .2 8

N P R U n a d ju s te d 1 0 5 .8 5 1 0 3 .7 7 9 6 .1 8

A d ju s te d 1 0 6 .5 2 1 0 6 .1 9 9 1 .3 1

P E S U n a d ju s te d 1 0 6 .0 9 1 0 3 .4 6 9 5 .5 5

A d ju s t e d 1 0 6 .6 4 1 0 5 .8 3 9 1 .1 0

N P E S U n a d ju s te d 1 0 0 .5 8 9 3 .6 2 9 0 .9 1

A d ju s te d 9 9 .8 1 9 7 .2 1 8 8 .9 3

C C U n a d ju s te d 4 .8 5 4 .7 7 1 2 .0 9

A d ju s t e d 5 .4 2 4 .6 8 1 0 .4 9

C 1 C U n a d ju s te d 2 2 .3 3 17 .31 3 3 .5 5

A d ju s te d 2 1 .8 5 1 4 .3 2 3 8 .5 4

F M S U n a d ju s t e d 1 .3 0 1 .85 1 .45

A d ju s te d 1 .2 0 1 .7 7 1 .85

A b b r e v ia t io n  o f  te rm s :  T o ta l  T r ia ls  A d m in is te r e d  (T T A ) ,  T r ia ls  C o r r e c t  T r a i ls  (T T C ) ,  

T o ta l  E r ro r s  (T E S ) ,  N u m b e r  o f  P e r s e v e r a t iv e  R e s p o n s e s  (N P R ) ,  N u m b e r  o f  P e r s e v e ra t iv e

E r ro r s  (P E S ) ,  N o n p e r s e v e r a t i v e  E r ro r s  (N P E S ) ,  th e  N u m b e r  o f  C a te g o r ie s  C o m p le te d  

(C C ) ,  th e  N u m b e r  o f  T r a i ls  R e q u ir e d  to  C o m p le te  th e  F ir s t  C a te g o ry  (C 1 C ) ,  a n d  th e  

N u m b e r  o f  T im e s  th e  P a r t ic ip a n t  F a i le d  to  M a in ta in  S e t (F M S )

e r ro r s  m a d e  w h e n  th e  c h i ld  r e s p o n d e d  to  i te m s  th a t  w e re  n o t  th e  ta rg e t.  H i t  R e a c tio n

T im e  (H IT  R T )  is  th e  a v e r a g e  s p e e d  fo r  c o r r e c t  r e s p o n s e s .  S ta n d a rd  e r r o r  (H IT  R T  S E )

is  th e  m e a s u r e  o f  th e  c o n s i s te n c y  o f  th e  r e s p o n s e  la te n c ie s .  V a r ia b i l i ty  o f  th e  S ta n d a rd
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T a b l e  4 .  C o n n e r s  P e r f o r m a n c e  T e s t  a s  a  F u n c t i o n  o f  G r o u p .

C o n tro l A D H D A s p e rg e r s

O M IS U n a d ju s te d 4 9 .4 3 6 2 .9 6 4 7 .9 7

A d ju s t e d 4 9 .4 8 5 9 .7 8 5 1 .5 5

C O M S U n a d ju s te d 4 6 .7 9 4 9 .7 4 5 1 .8 9

A d ju s t e d 4 6 .5 8 5 1 .4 6 5 0 .5 0

H IT  R T U n a d ju s te d 4 9 .6 9 6 3 .5 5 4 9 .7 8

A d ju s t e d 4 9 .9 8 5 9 .4 7 5 3 .4 9

H IT  R T  S E U n a d ju s te d 4 8 .1 2 6 4 .5 8 4 8 .2 5

A d ju s t e d 4 8 .0 7 . 6 1 .7 8 5 1 .7 4

V S E U n a d ju s te d 4 6 .9 0 6 0 .8 6 4 7 .0 6

A d ju s te d 4 6 .8 6 5 8 .5 5 4 9 .9 3

D E T U n a d ju s te d 4 8 .3 3 4 9 .8 5 5 4 .3 6

A d ju s t e d 4 7 .9 4 5 1 .3 4 5 3 .8 3

R S I U n a d ju s te d 4 9 .4 8 5 4 .2 0 4 9 .8 7

A d ju s t e d 4 8 .3 8 5 4 .5 4 5 2 .7 5

P S V U n a d ju s te d 4 7 .4 7 6 0 .5 2 4 8 .9 8

A d ju s te d 4 6 .9 1 5 9 .4 6 5 1 .9 9

H IT  R T  B C U n a d ju s te d 4 8 .9 1 5 3 .1 6 4 7 .8 1

A d ju s t e d 4 9 .0 1 5 2 .2 2 4 8 .6 1

H IT  S E  B C U n a d ju s te d 4 8 .0 2 5 0 .3 5 4 6 .9 4

A d ju s te d 4 8 .3 4 5 0 .2 5 4 6 .0 3

H IT  R T  IS I U n a d ju s te d 5 1 .7 1 6 5 .7 9 4 8 .4 6

A d ju s te d 5 1 .0 2 6 4 .9 7 5 1 .6 2

H IT  S E  IS I U n a d ju s te d 4 9 .0 7 5 8 .3 6 5 0 .2 4

A d ju s te d 4 8 .6 6 5 8 .2 1 5 1 .7 4

A b b r e v ia t io n  o f  te rm s :  O m is s io n s  (O M IS ) ,  C o m m is s io n s  (C O M S ) , H i t  R e a c t io n  T im e  

(H IT  R T ) ,  S ta n d a rd  E r ro r  ( H IT  R T  S E ) , V a r ia b i l i ty  o f  S ta n d a rd  E r ro r  (V S E ) ,  

D e te c ta b i l i ty  (D E T ) ,  R e s p o n s e  S ty le  In d ic a to r  (R S I ) , P e r s e v e r a t i o n s  (P S V ) ,  H i t  R e a c tio n  

T im e  b y  B lo c k  (H I T  R T  B C ) ,  S ta n d a rd  E r ro r  b y  B lo c k  (H I T  S E  B C ) ,  R e a c t io n  t im e  b y  

I n te r -S t im u lu s  In te rv a l  (H I T  R T  IS I ) ,  S ta n d a rd  E r ro r  b y  I n te r - S t im u lu s  In te rv a l (H IT  S E  

IS I)
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E r ro r  (V S E )  is  th e  a m o u n t  o f  v a r ia b i l i ty  in  th e  r e s p o n s e  la te n c ie s  w i th in  th e  d i f f e r e n t  

s e g m e n ts  o f  th e  t e s t  in  r e l a t io n  to  th e  o v e ra l l  s ta n d a rd  e rro r .  D e te c ta b i l i ty  (D E T )  is  a 

m e a s u re  o f  ta r g e t  d e te c t io n  a c c u ra c y  c o n n e c te d  fo r  g u e s s in g .  R e s p o n s e  S ty le  In d ic a to r  

(R S I )  is  th e  c h i l d ’s r e s p o n s e  te n d e n c y ,  a s  s o m e  t e n d  to  m a k e  s u re  th e y  a re  c o r r e c t  b e fo re  

a n s w e r in g  w h i l e  o th e r s  r e s p o n d  m o re  o f te n ,  m a k in g  s u re  th e y  h i t  a ll  ta rg e ts .  

P e r s e v e r a t io n s  (P S V )  a re  r e s p o n s e s  th a t  a re  le s s  th a n  100  m s . H i t  R e a c t io n  T im e  b y  

B lo c k  (H IT  S E  B C )  is  th e  c h a n g e  in  r e a c t io n  t im e  a c r o s s  th e  le n g th  o f  th e  te s t.  S ta n d a rd  

E r ro r  b y  B lo c k  (H I T  S E  B C )  m e a s u re s  c h a n g e s  in  r e s p o n s e  c o n s i s t e n c y  a c ro s s  th e  

d u ra t io n  o f  th e  te s t.  R e a c t io n  T im e  b y  In te r -S t im u lu s  In te rv a l  (H I T  R T  IS I)  lo o k s  a t th e  

c h a n g e  in  r e a c t io n  t im e  a t  th e  d i f f e r e n t  in te r - s t im u lu s  t im e  in te rv a ls .  S ta n d a rd  E r ro r  b y  

In te r -S t im u lu s  In te rv a l  (H IT  S E  IS I )  e x a m in e s  c h a n g e  in  th e  s ta n d a rd  e r ro r  o f  r e a c t io n  

t im e s  a t  th e  d i f f e r e n t  t im e  in te rv a ls .

A  s e r i e s  o f  o n e -w a y  A N C O V A s  w a s  c o n d u c te d  o n  th e s e  m e a s u re s .  A  s ig n if ic a n t  

e f fe c t  w a s  f o u n d  fo r  O M IS , F ( 2 ,5 4 ) = 5 .1 0 7 , /X .0 1 .  a n d  H IT  R T  F ( 2 ,5 4 ) = 6 .0 2 4 ,  p < .0 1 .  A  

s u b s e q u e n t  T u k e y  t e s t  f o r  th e  e f f e c t  o f  e r ro r s  o f  o m is s io n s  in d ic a te d  th a t  th e  A D H D  

g ro u p  h a d  s ig n if ic a n t ly  h ig h e r  e r ro r s  o f  o m is s io n s  th a n  th e  C o n tro l  o r  A s p e r g e r  g ro u p  

w h ic h  th e m s e lv e s  w e re  n o t  s ig n i f ic a n t ly  d i f f e r e n t  f ro m  e a c h  o th e r . A ls o  a  T u k e y  te s t  o f  

th e  s ig n i f ic a n t  e f f e c t  o f  th e  H i t  R e a c t io n  T im e  in d ic a te d  t h a t  th e  A D H D  g ro u p  h a d  

s ig n i f ic a n t ly  lo n g e r  r e s p o n s e  la te n c ie s  to  c o r r e c t  r e s p o n s e s  th a n  th e  C o n tro l  o r  A s p e rg e r  

g ro u p  w h ic h  th e m s e lv e s  d id  n o t  d i ffe r .

A  s ig n i f ic a n t  d i f f e r e n c e  w a s  fo u n d  fo r  H IT  R T  S E  F(2, 5 4 )  =  8 .1 6 4 ,  /jK .01  a n d  

V S E , F(2, 5 4 )  =  6 .8 4 5 ,p< .0 \.  S ta n d a rd  e r ro r  f o r  th e  H i t  R e s p o n s e  T im e s  (H IT  R T  S E ) 

r e v e a le d  th a t  th e  A D H D  g ro u p  h a d  s ig n i f ic a n t ly  m o re  r e s p o n s e  t im e  in c o n s is t e n c y  th a n
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th e  C o n tro l  a n d  A s p e r g e r  g ro u p , w h ic h  th e m s e lv e s  d id  n o t  d i f f e r . A  s im ila r  a n a ly s is  fo r  

th e  V a r ia b i l i t y  o f  S ta n d a rd  E r ro r  m e a s u re  (V S E )  p r o d u c e d  th e  s a m e  r e s u l ts ,  r e s p o n s e  

la te n c y  w a s  s ig n if ic a n t ly  m o re  in c o n s is te n t  in  th e  A D H D  g ro u p  c o m p a re d  to  th e  C o n tro l 

a n d  th e  A s p e r g e r  g ro u p .

In  th e  a n a ly s e s  o f  th e  m e a s u re s  o f  C O M S , D E T , R S I ,  H IT  S E  B C  a n d  H IT  R T  

B C , n o  s ig n if ic a n t  e f f e c ts  w e re  o b s e rv e d .

S ig n i f ic a n t  e f f e c ts  w e re  fo u n d  fo r  p e r s e v e ra t io n s  (P S V ) ,  F(2 , 5 4 )  =  8 .5 6 9 ,p< .0\. 

A c c o r d in g  to  th e  c u r r e n t  d a ta  a  S u b s e q u e n t  T u k e y  te s t  in d ic a te d  th a t  th e  C o n tro l  a n d  

A s p e rg e r  g r o u p  h a d  f e w e r  p e r s e v e ra t iv e  r e s p o n s e s  th a n  th e  A D H D  g ro u p .

S ig n if ic a n t, e f f e c ts  w e re  fo u n d  fo r  H IT  R T  IS I , F{2, 5 4 )  = 5 .6 6 ,/? < .0 1  a n d  H IT  S E  

IS I  F(2 ,5 4 )=  4 .9 1 6 ,  p<01. A  s u b s e q u e n t  T u k e y  t e s t  in d ic a te d  th a t  th e  C o n tro l  a n d  

A s p e rg e r  g r o u p  w e re  s ig n if ic a n t ly  d i f f e r e n t  f ro m  th e  A D H D  g ro u p , b u t  n o t  d i f f e r e n t  f ro m  

e a c h  o th e r .  T h e  c u r r e n t  s c o re s  in d ic a te  th a t  f o r  th e  A D H D  g r o u p  r e s p o n s e  t im e  in c re a s e d  

a s  th e  In te r - S t im u lu s  In te rv a l  in c r e a s e d  w h i le  fo r  th e  C o n tro l  a n d  A s p e r g e r  g ro u p s  

r e s p o n s e  l a te n c y  r e m a in e d  r e la t iv e ly  c o n s is te n t  a c ro s s  th e  d i f f e r e n t  I n te r - S t im u lu s  

In te rv a ls .  S im ila r ly ,  th e  C o n tro l  a n d  A s p e r g e r  g r o u p  w e re  s ig n i f ic a n t ly  d i f f e r e n t  o n  th e  

H IT  S E  IS I  w h e n  c o m p a r e d  to  th e  A D H D  g ro u p . T h e  r e s p o n s e  v a r i a b i l i ty  d id  n o t  c h a n g e  

a c ro s s  th e  I n te r -S t im u lu s  In te rv a ls  f o r  th e  C o n tro l  a n d  A s p e r g e r  g ro u p ,  w h i le  r e s p o n s e  

t im e  v a r ia b i l i ty  in c r e a s e d  fo r  lo n g e r  In te r -S t im u lu s  In te rv a ls  f o r  th e  A D H D  g ro u p .

A n  A N C O V A  w a s  c o n d u c te d  o n  th e  C O W A T  w h ic h  in c lu d e d  th a t  “ F A S ” t r ia l  

(F A S )  a n d  th e  A n im a l  t r ia l  (A N ) ,  T r ia ls  A  a n d  B , G ro o v e d  P e g b o a rd  w h ic h  in c lu d e d  th e  

d o m in a te  h a n d  ( G P B D O M )  a n d  th e  n o n  d o m in a te  h a n d  (G P B N O N D O M ) ,  a n d  th e  T o w e r  

o f  L o n d o n  w h ic h  in c lu d e d  th e  to ta l  s c o re  a n d  th e  to ta l  t im e  n e e d e d  to  c o m p le te  a ll  t ra i ls .
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A ll m e a s u r e s  o n  th e  C O W A T , T R IA L S , a n d  G ro o v e d  P e g b o a rd  w e re  c o n v e r te d  to  

s ta n d a rd  s c o r e s  w i th  a  m e a n  o f  1 0 0  a n d  a  s ta n d a rd  d e v ia t io n  o f  15 , u s in g  n o r m s  b y  

S p re e n  a n d  S tr a u s s ,  ( 1 9 9 8 ) .  T h e  m e a s u re s  f ro m  T o w e r  o f  L o n d o n  a re  r a w  s c o re s . 

A d ju s te d  m e a n s  fo r  th e  C O W A T , T R IA L S , G ro o v e d  P e g b o a rd ,  a n d  T o w e r  o f  L o n d o n  a re  

p r e s e n te d  in  T a b le  5 ; th e  u n a d ju s te d  m e a n s  a re  p r e s e n te d  fo r  c o m p a r is o n  p ro c e d u re s .

A  s e r ie s  o f  o n e -w a y  A N C O V A S  c o n d u c te d  o n  th e  F A S , A N , T R A I L  A , T R IA L  

B , G P B D O M , G P B N O N D O M , T O L T O T A L , a n d  T O L T I M E  re v e a le d  n o  s ig n if ic a n t  

d i f f e r e n c e s .

A n  A N C O V A  w a s  c o n d u c te d  o n  th e  S to ry  M e m o r y  s u b te s ts  o n  th e  W R A M M E L . 

T h e  s u b te s ts  in c lu d e d  Im m e d ia te  S to ry  M e m o r y  (S M E M ) , S to ry  M e m o r y  D e la y e d  

(S D E L A Y ) , a n d  S to ry  M e m o r y  R e c o g n i t io n  (S R E C O G ) . A ll m e a s u r e s  o n  th e  Story- 

M e m o ry  w e re  c o n v e r te d  to  s ta n d a rd  s c o re s  w i th  a  m e a n  o f  10 a n d  a  s ta n d a rd  d e v ia t io n  

o f  3 . A d ju s te d  m e a n s  fo r  th e  S M E M , S D E L A Y , a n d  S R E C O G  a re  p r e s e n te d  in  T a b le  6 ; 

th e  u n a d ju s te d  m e a n s  a re  p r e s e n te d  f o r  c o m p a r is o n  p ro c e d u re s .

S ig n i f ic a n t  e f f e c ts  w e re  o b s e rv e d  fo r  S M E M  F  (2, 5 5 )  =  3 .3 2 7 , p  < .0 1  a n d  

S D E L A Y , F {2 , 5 0 )  =  5 .8 1 7 , /?  < .0 1 . S u b s e q u e n t  T u k e y  t e s ts  in d ic a te d  th a t  th e  A s p e rg e r  

a n d  C o n tro l  g ro u p s  w e r e  s ig n i f ic a n t ly  d i f f e r e n t  f ro m  th e  A D H D  g ro u p  o n  S M E M  a n d  

S D E L A Y , b u t  n o t  d i f f e r e n t  f ro m  e a c h  o th e r . A c c o rd in g  to  th e  c u r r e n t  d a ta  th is  in d ic a te s  

th a t  th e  C o n tro l  a n d  A s p e r g e r  g ro u p  w e r e  a b le  to  r e m e m b e r  m o r e  d e ta i ls  f ro m  th e  s to r ie s  

p r e s e n te d  th a n  th e  A D H D  g ro u p  im m e d ia te ly  a f te r  th e  s to ry  w a s  r e a d  a n d  tw e n ty  m in u te s  

a f te r  th e  s to ry  w a s  r e a d .  T h e r e  w a s  n o t  a  d i f f e r e n c e  b e tw e e n  th e  A D H D , A s p e r g e r  o r  

C o n tro l  g r o u p  fo r  S R E C O G .
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T a b le  5 . C O W A T , T r a i ls  A  a n d  B , G ro o v e d  P e g b o a rd ,  a n d  T o w e r  o f  L o n d o n  a s  a  

F u n c t io n  o f  G ro u p .

C o n tro l A D H D A s p e r g e r

F A S U n a d ju s te d 9 3 .2 4 9 2 .8 5 8 0 .9 6

A d ju s t e d 9 2 .0 9 9 2 .9 5 8 4 .4 8

A N U n a d ju s te d 9 2 .7 8 9 2 .9 2 8 9 .8 9

A d ju s t e d 9 2 .1 3 9 3 .8 9 9 0 .7 0

T R A IL  A U n a d ju s te d 9 6 .8 3 1 0 0 .1 5 9 8 .6 7

A d ju s te d 9 4 .1 6 1 0 6 .3 6 9 9 .8 4

T R A I L  B U n a d ju s te d 1 0 6 .2 5 9 8 .7 7 9 3 .0 6

A d ju s t e d 1 0 4 .8 3 1 0 3 .0 2 9 2 .5 6

G P B D O M U n a d ju s te d 1 0 0 .3 0 9 2 .6 2 9 2 .7 5

A d ju s te d 9 8 .7 4 9 4 .8 1 9 5 .0 3

G P B N O N D O M U n a d ju s te d 9 0 .4 0 7 8 .3 1 7 8 .6 9

A d ju s te d 8 8 .5 8 8 1 .6 7 8 0 .0 6

T O L T O T A L U n a d ju s te d 2 8 .4 2 2 7 .1 5 2 9 .6 4

A d ju s te d 2 8 .6 0 2 7 .3 3 2 8 .8 3

T O L T I M E U n a d ju s te d 2 3 8 .4 2 2 3 5 .3 1 2 3 4 .0 0

A d ju s te d 2 3 3 .2 8 2 1 6 .8 1 2 7 2 .6 9

A b b r e v ia t io n  o f  te rm s :  C O W A T  :“ F A S ” t r ia l  (F A S )  a n d  th e  A n im a l  t r ia l  (A N ) ,  T r ia ls  A  

a n d  B , G ro o v e d  P e g b o a rd :  d o m in a te  h a n d  (G P B D O M ) ,  th e  n o n  d o m in a te  h a n d  

(G P B N O N D O M ) ,  T o w e r  o f  L o n d o n :  to ta l  s c o re  (T O IT O T A L )  a n d  th e  to ta l  t im e  

(T O L T IM E )

A  s e r ie s  o f  o n e -w a y  a n a ly s e s  o f  v a r ia n c e  w e re  c o n d u c te d  o n  th e  C h i ld  B e h a v io r  

C h e c k  L is t  (C B C L ) .  A l l m e a s u re s  o n  th e  C B C L  w e re  c o n v e r te d  to  T  s c o re s ,  w i th  a  m e a n  

o f  5 0  a n d  a  s ta n d a rd  d e v ia t io n  o f  10. M e a n s  f o r  A n x io u s /D e p r e s s e d  (A N X D ) , 

W ith d r a w n /D e p re s s e d  (W D E P ) ,  S o m a t ic  C o m p la in ts  (S O M ) , S o c ia l  P ro b le m s  (S O C P ) ,  

T h o u g h t  P r o b le m s  (T P ) ,  A t t e n t io n  P ro b le m s  (A T T N ) , R u le - B r e a k in g  B e h a v io r  (R U L E ) ,
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T a b l e  6 .  S t o r y  M e m o r y  a s  a  F u n c t i o n  o f  G r o u p .

C o n tro l A D H D A s p e r g e r

S M E M U n a d ju s te d 1 1 .7 3 8 .7 3 1 2 .1 8

A d ju s te d 1 1 .7 6 9 .5 6 1 1 .2 4

S D E L A Y U n a d ju s te d 1 1 .5 2 7 .9 1 1 1 .6 4

A d ju s t e d 1 1 .3 6 8 .6 9 11 .31

S R E C O G U n a d ju s te d 11 .25 1 1 .3 3 10 .91

A d ju s te d 1 1 .1 6 1 1 .6 0 1 0 .9 5

A b b r e v ia t io n  o f  te rm s : S to ry  M e m o r y  (S M E M ) , S to ry  M e m o ry  D e la y e d  (S D E L A Y ), 

S to ry  M e m o r y  R e c o g n i t i o n  (S R E C O G )

A g g re s s iv e  B e h a v io r  (A G G ) , I n te rn a l i z in g  P ro b le m s  ( IN T ) , a n d  E x te rn a l iz in g  (E X T )  a re  

p r e s e n te d  in  T a b le  7.

A c c o r d in g  to  th e  c u r r e n t  d a ta  s ig n if ic a n t  g ro u p  d if f e r e n c e s  w e re  fo u n d  fo r  a ll 

m e a s u re s  o n  th e  C B C L . S ig n if ic a n t  d i f f e r e n c e s  w e re  f o u n d  fo r  A N X D  F (2 ,5 5 ) = 1 2 .8 7 ,  

jU < .0 1 , W D E P  F ( 2 ,5 5 ) = 1 8 .7 7 ,/ ? < .0 1 ,  S O M  F ( 2 ,5 5 ) = 5 .6 8 , / X .0 1 ,  S O C P  F (2 ,5 5 )= 4 3 .6 0 3 ,  

p < .0 1  a n d  I N T  F (2 ,5 5 ) = 2 1 .2 5 , /? < .0 1  . S u b s e q u e n t  T u k e y  t e s ts  in d ic a te d  th e  A s p e rg e r  

a n d  A D H D  c h i ld r e n ’s  p a re n t s  r e p o r te d  m o re  s y m p to m s  th a n  th e  C o n tro l  c h i l d r e n ’s 

p a re n ts  o n  s y m p to m s  o f  A n x ie ty ,  D e p re s s io n ,  W ith d ra w n , S o m a t ic  C o m p la in ts  a n d  

S o c ia l  P ro b le m s . A s p e r g e r  a n d  A D H D  g ro u p s  w e re  n o t  d i f f e r e n t  f ro m  e a c h  o th e r .

S ig n i f ic a n t  e f f e c ts  w e r e  fo u n d  fo r  A T T N  F ( 2 ,5 5 ) = 7 6 .0 9 ,p < .0 1 ,  R U L E  

F ( 2 ,5 5 ) = 4 0 .8 3 , / K .0 1 ,  A G G  F ( 2 ,5 5 ) = 5 8 .3 9 ,p < .0 1 . ,  a n d  E X T  F ( 2 ,5 5 ) = 5 9 .0 9 ,p < .0 1 .  

S u b s e q u e n t  T u k e y  t e s ts  in d ic a te d  th a t  th e  p a re n t s  o f  th e  A D H D  a n d  A s p e r g e r  c h i ld r e n  

r e p o r te d  m o r e  s y m p to m s  o f  a t t e n t io n  p r o b le m s , r u le - b r e a k in g  b e h a v io r ,  a g g re s s iv e  

b e h a v io r ,  a n d  e x te rn a l iz in g  p r o b le m s  th a n  th e  C o n tro l  p a r e n t s .  I n  a d d i t io n  th e  A D H D
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T a b l e  7 .  C h i l d  B e h a v i o r  C h e c k  L i s t  ( C B C L )  a s  a  F u n c t i o n  o f  G r o u p .

C o n tro l A D H D A s p e r g e r

A N X D U n a d ju s te d 5 2 .9 4 6 1 .5 4 6 5 .0 0

W D E P U n a d ju s te d 5 2 .7 2 6 1 .9 2 6 6 .2 2

S O M U n a d ju s te d 5 2 .6 4 5 8 .9 2 5 8 .1 1

S O C P U n a d ju s te d 5 1 .6 7 6 5 .2 3 6 8 .7 8

T P U n a d ju s te d 5 1 .7 2 6 4 .1 5 6 9 .8 8

A T T N U n a d ju s te d 5 1 .7 1 7 3 .6 9 6 3 .6 7

R U L E U n a d ju s te d 5 1 .2 3 6 3 .8 5 5 7 .6 7

A G G U n a d ju s te d 5 1 .1 4 7 0 .2 3 5 8 .2 2

IN T U n a d ju s te d 4 6 .2 3 6 0 .8 5 6 5 .7 8

E X T U n a d ju s te d 4 3 .5 7 6 7 .8 5 5 8 .3 3

T O T A U n a d ju s te d 4 1 .9 4 6 8 .3 9 6 5 .4 4

A b b re v ia t io n  o f  te rm s :  A n x io u s /D e p r e s s e d  (A N X D ) , W ith d r a w n /D e p r e s s e d  (W D E P ) ,  

S o m a t ic  C o m p la in ts  (S O M ) , S o c ia l  P ro b le m s  (S O C P ) ,  T h o u g h t  P ro b le m s  (T P ) , A t te n t io n  

P ro b le m s  (A T T N ) ,  R u le - B r e a k in g  B e h a v io r  (R U L E ) ,  A g g re s s iv e  B e h a v io r  (A G G ), 

I n te r n a l i z in g  P r o b le m s  ( IN T ) ,  E x te r n a l i z in g  (E X T ) .

p a re n ts  r e p o r te d  m o r e  s y m p to m s  o f  a t te n t io n  p r o b le m s , r u le - b r e a k in g  b e h a v io r ,  

a g g re s s iv e  b e h a v io r ,  a n d  e x te rn a l iz in g  p ro b le m s  th a n  th e  A s p e r g e r  p a re n ts .

A  s ig n i f ic a n t  d i f f e r e n c e  w a s  fo u n d  fo r  T P  JF ( 2 ,5 5 ) = 6 4 .9 0 ,Jc > < 0 1 . A  s u b s e q u e n t  

T u k e y  t e s t  in d ic a te d  th a t  th e  p a re n ts  o f  th e  C o n tro l  c h i ld r e n  r e p o r te d  s ig n i f ic a n t ly  le s s  

th o u g h t  p r o b le m s  th a n  th e  p a re n t s  o f  th e  A D H D  o r  A s p e r g e r  c h i ld r e n .  In  a d d i t io n  th e
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p a re n ts  o f  A D H D  c h i ld r e n  r e p o r te d  le s s  th o u g h t  p r o b le m s  th a n  th e  p a re n t s  o f  th e  

A s p e rg e r  c h i ld r e n .

A n  A N C O V A  w a s  c o n d u c te d  o n  s u b te s ts  f ro m  th e  W IA T . A l l  m e a s u re s  o n  th e  

W IA T  w e re  c o n v e r te d  to  s ta n d a rd  s c o re s , w i th  a  m e a n  o f  1 0 0  a n d  a  s ta n d a rd  d e v ia t io n  o f  

15. A d ju s te d  m e a n s  fo r  R e a d in g  C o m p re h e n s io n  b y  a g e  (R A G E ) ,  R e a d in g  

c o m p r e h e n s io n  b y  g ra d e  (R G R A D E ) , L is te n in g  C o m p r e h e n s io n  b y  a g e  (L A G E ),  

L is te n in g  C o m p r e h e n s i o n  b y  g ra d e  (L G R A D E ) , P e s u d o w o rd  D e c o d in g  m y  a g e  

(P W A G E ) , a n d  P e s u d o w o rd  D e c o d in g  b y  g ra d e  (P W G R A D E )  a re  p r e s e n te d  in  T a b le  8, 

th e  u n a d ju s te d  m e a n s  a re  p r e s e n te d  fo r  c o m p a r is o n  p ro c e d u re s .

A c c o r d in g  to  th e  c u r r e n t  d a ta  s ig n if ic a n t  g ro u p  e f f e c ts  w e r e  fo u n d  fo r  R C A G E  

F{2 , 5 4 ) =  1 4 .6 5 3 , /> < .0 1 , a n d  R G R A D E  F(2, 5 4 )  =  1 3 .1 2 1 ,/ K .0 1  . A  S u b s e q u e n t  T u k e y  

te s t  in d ic a te d  th a t  o n  b o th  m e a s u re s  o f  R e a d in g  C o m p re h e n s io n  (R A G E , R G R A D E )  

c h i ld r e n  w i th  A D H D  s c o r e d  s ig n i f ic a n t ly  lo w e r  th a n  th e  C o n tro l  a n d  A s p e r g e r  g ro u p s  

w h ic h  th e m s e lv e s  d id  n o t  d i f f e r .

A  s e r ie s  o f  o n e -w a y  A N C O V A S  c o n d u c te d  o n  th e  L C A G E , L G R A D E , P W A G E , 

a n d  P W G R A D E  r e v e a le d  n o  s ig n if ic a n t  d i f f e r e n c e s .

A n  A N C O V A  w a s  c o n d u c te d  o n  th e  R e y - O s te r r ie th  C o m p le x  F ig u re  (R O C F ) .

A l l  m e a s u r e s  o n  th e  R O C F  w e re  c o n v e r te d  to  s ta n d a rd  s c o re s ,  w i th  a  m e a n  o f  1 0 0  a n d  a  

s ta n d a rd  d e v ia t io n  o f  15 . A d ju s te d  m e a n s  fo r  R e y  C o p y  (C O P Y ) , R e y  T im e  (T IM E ) ,  R e y  

Im m e d ia te  ( I M M E D ) , R e y  D e la y e d  ( D E L A Y E D ) , a n d  R e y  R e c o g n i t i o n  (R E C O G )  a re  

p r e s e n te d  in  T a b le  9 , th e  u n a d ju s te d  m e a n s  a re  p r e s e n te d  f o r  c o m p a r is o n  p ro c e d u re s .

A  s e r ie s  o f  O n e  w a y  A N C O V A s  d id  n o t  r e s u l t  in  s ig n if ic a n t  g ro u p  d if f e r e n c e s  

w i th  th e  C O P Y , IM M E D , D E L A Y E D , a n d  R E C O G .
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T a b le  8. W IA T  R e a d in g  C o m p r e h e n s io n ,  L is te n in g  C o m p re h e n s io n ,  a n d  P s e u d o w o rd  a s  

a  F u n c t io n  o f  G ro u p .

C o n tro l A D H D A s p e rg e r

R C A G E U n a d ju s te d 1 0 9 .8 3 89 .3 1 1 1 1 .4 0

A d ju s te d 1 0 8 .2 1 9 4 .7 2 1 1 0 .2 0

R G R A D E U n a d ju s te d 1 1 0 .6 7 9 0 .4 6 1 1 1 .7 0

A d ju s te d 1 0 9 .0 7 9 5 .4 3 111.00

L A G E U n a d ju s te d 1 0 5 .0 3 9 9 .4 6 1 0 5 .5 5

A d ju s te d 1 0 3 .6 0 1 0 5 .0 5 1 0 3 .6 3

L G R A D E U n a d ju s te d 1 0 7 .0 0 1 0 0 .5 4 1 0 6 .4 6

A d ju s te d 1 0 5 .3 5 1 0 5 .8 6 1 0 5 .5 7

P W A G E U n a d ju s te d 1 0 7 .5 0 9 4 .8 5 1 0 5 .6 4

A d ju s t e d 1 0 5 .5 6 9 6 .9 1 1 0 9 .5 5

P W G R A D E U n a d ju s te d 1 0 7 .8 1 9 5 .1 5 1 0 4 .2 7

A d ju s t e d 1 0 5 .7 6 9 7 .2 2 1 0 8 .5 4

A b b r e v ia t io n  o f  te rm s : R e a d in g  C o m p re h e n s io n  b y  a g e  (R A G E ) ,  R e a d in g  c o m p re h e n s io n  

b y  g ra d e  ( R G R A D E ) ,  L is te n in g  C o m p r e h e n s io n  b y  a g e  (L A G E ) ,  L is te n in g  

C o m p r e h e n s io n  b y  g r a d e  (L G R A D E ) , P e s u d o w o r d  D e c o d in g  m y  a g e  (P W A G E ) , a n d  

P e s u d o w o r d  D e c o d in g  b y  g ra d e  (P W G R A D E )

A  s ig n i f ic a n t  d i f f e r e n c e  fo r  T IM E  E (2 ,5 5 )= 3 .5 9 ,  p < .0 1  w a s  fo u n d . A  s u b s e q u e n t  

T u k e y  t e s t  o n  R e y  T im e  in d ic a te d  th a t  th e  A D H D  a n d  A s p e rg e r  g ro u p  to o k  s ig n if ic a n t ly  

lo n g e r  to  c o p y  th e  f ig u r e  th a n  th e  C o n tro l  g ro u p .  T h e  A D H D  a n d  A s p e r g e r  g ro u p  w e re  

n o t  s ig n if ic a n t ly  d i f f e r e n t  f ro m  e a c h  o th e r .

4 2



T a b l e  9 .  R e y - O s t e r r i e t h  C o m p l e x  F i g u r e  ( R O C F )  a s  a  F u n c t i o n  o f  G r o u p .

C o n tro l A D H D A s p e rg e r

C O P Y U n a d ju s te d 8 9 .1 1 7 7 .5 4 1 0 8 .0 2

A d ju s t e d 8 9 .6 7 7 9 .8 0 1 0 3 .0 7

T IM E U n a d ju s te d 9 8 .7 8 1 1 9 .7 7 1 1 3 .5 7

A d ju s t e d 9 9 .3 3 1 2 4 .1 0 1 0 5 .9 5

IM M E D U n a d ju s te d 8 5 .9 7 8 4 .6 9 1 0 5 .1 0

A d ju s te d 8 5 .8 9 8 7 .5 6 1 0 1 .6 6

D E L A Y E D U n a d ju s te d 8 5 .9 7 8 0 .7 7 1 0 5 .6 8

A d ju s te d 8 5 .2 4 8 4 .3 6 1 0 3 .6 5

R E C O G U n a d ju s te d 9 5 .8 9 9 6 .5 4 9 2 .4 5

A d ju s t e d 9 4 .9 4 9 7 .3 9 9 4 .7 8

A b b re v ia t io n  o f  te rm s : R e y  C o p y  (C O P Y ) , R e y  T im e  (T IM E ) ,  R e y  Im m e d ia te  

( IM M E D ) , R e y  D e la y e d  (D E L A Y E D ) , R e y  R e c o g n i t io n  (R E C O G )
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C H A P T E R  IV

D IS C U S S IO N

T h e  d ia g n o s t ic  c r i t e r io n  in  th e  D S M  IV  s ta te s  th a t  a n  in d iv id u a l  c a n n o t  h a v e  a  

c o m o rb id  d ia g n o s is  o f  A D H D  a n d  A s p e r g e r ’s  S y n d ro m e  (D S M  IV , 1 9 9 4 ) . B e c a u s e  o f  

th is  e x c lu s io n a ry  c r i te r io n  f e w  s tu d ie s  h a v e  lo o k e d  a t th e  o v e r la p  o f  s y m p to m s  o f  A D H D  

a n d  A s p e r g e r ’s  S y n d ro m e . C r i te r ia  fo r  d ia g n o s is  a re  c le a r ly  s ta te d  in  th e  D S M -IV , b u t  

th e  c l in ic a l  v a r ia b i l i ty  in  d ia g n o s in g  A s p e r g e r ’s S y n d ro m e  is  m a rk e d .  R e s e a rc h  h a s  

s h o w n  th a t  in  s o m e  c a s e s  a  d ia g n o s is  o f  A D H D  m a y  b e  a p p ro p r ia te  fo r  s o m e  c h i ld r e n  

w i th  P D D ’s in c lu d in g  A s p e r g e r ’s S y n d ro m e . T h e  s im ila r i t ie s  a n d  d i f f e r e n c e s  b e tw e e n  

A D H D  a n d  A s p e r g e r ’s  S y n d ro m e  h a v e  n e v e r  b e e n  o u t l in e d .  T h e  r e s e a rc h  h a s  s h o w n  th a t  

b o th  d i a g n o s t ic  g ro u p s  d e m o n s tr a te  e x e c u t iv e  fu n c t io n  d e f ic i ts .  D e f ic i ts  in  f le x ib i l i ty ,  

p la n n in g ,  o rg a n iz a t io n ,  in h ib i t io n ,  a n d  o th e r  e x e c u t iv e  f u n c t io n in g  c a n  b e  s e e n  in  b o th  

g ro u p s  (G o ld s te in  &  S c h w e b a c h ,  2 0 0 4 ) .  T h e  r e s u l ts  o f  th e  p r e s e n t  s tu d y  p r o v id e  s o m e  

in s ig h ts  a s  to  th e  a r e a s  o f  s im ila r i ty  a n d  a r e a s  o f  d i f f e r e n c e s .

W h e n  lo o k in g  a t  m e a s u r e s  o f  s u s ta in e d  a t t e n t io n  th e  A D H D  g ro u p  p e r fo rm e d  

s ig n i f ic a n t ly  d i f f e r e n t  th a n  th e  A s p e r g e r  g ro u p  a n d  C o n tro l  g ro u p  o n  a  n u m b e r  o f  

d i f f e r e n t  m e a s u re s  o n  th e  C o n n o r s  P e r f o r m a n c e  T e s t  (C P T ) .  T h e s e  c h i l d r e n  d ia g n o s e d  

w i th  A D H D  p e r f o r m e d  s ig n if ic a n t ly  w o r s e  o n  s e v e ra l  m e a s u r e s  o n  th e  C P T  (O m is s io n s ,  

H i t  R e a c t io n  T im e , H i t  R a te  S ta n d a rd  E r ro r ,  V a r ia b i l i ty  o f  S ta n d a r d  E r ro r ,  R e a c t io n  T im e  

b y  in te r - s t im u lu s  in te rv a l ,  a n d  S ta n d a rd  E r ro r  b y  I n te r -S t im u lu s  In te rv a l)  th a n  th e
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C o n tr o l s  a n d  th e  A s p e r g e r ’s g ro u p . T h e  A D H D  g ro u p  h a d  m o re  o m is s io n s  th ro u g h  o u t  

th e  t e s t  a n d  th is  g ro u p  r e s p o n d e d  s lo w e r  o v e ra l l  th ro u g h o u t  th e  te s t  th a n  th e  C o n tro l  a n d  

A s p e rg e r  g ro u p s .  T h is  d i f f e r e n c e  in  th e  H i t  R e a c t io n  T im e  m a y  b e  a n  in d ic a t io n  th a t 

A D H D  g ro u p  w a s  m o re  in a t te n t iv e  w h e n  r e s p o n d in g .  T h e  A D H D  g ro u p  a ls o  h a d  m o re  

P e r s e v e r a t iv e  r e s p o n s e s ,  in d ic a t in g  g r e a te r  im p u ls iv i ty  w h e n  r e s p o n d in g  th a n  th e  

A s p e rg e r  o r  C o n tro l  g ro u p .  In  a d d i t io n  th e  A D H D  g ro u p  w a s  m o re  in c o n s is te n t  in  th e i r  

r e s p o n s e  s p e e d  th r o u g h o u t  th e  te s t,  a s  m e a s u r e d  b y  th e  H i t  R a te  S ta n d a r d  E r ro r  a n d  th e  

V a r ia b i l i ty  o f  S ta n d a r d  E r ro r .  T h e  A D H D  g ro u p  h a d  a  h ig h e r  T -S c o re  o n  th e  R e a c tio n  

T im e  b y  I n te r -S t im u lu s  In te rv a l.  T h is  in d ic a te s  th a t  th e  r e s p o n s e  t im e  o f  c h i ld r e n  w i th  

A D H D  s ig n if ic a n t ly  in c r e a s e d  fo r  lo n g e r  in te r  s t im u lu s  in te rv a ls .  T h e  C o n tro l  a n d  

A s p e rg e r  g ro u p  e i t h e r  m a in ta in e d  o r  h a d  f a s te r  r e s p o n s e  s p e e d  a s  th e  le n g th  o f  th e  in te r 

s t im u lu s  in te rv a l  in c r e a s e d .  T h e  v a r ia b i l i ty  in c r e a s e d  w i th  lo n g e r  In te r -S t im u lu s  

In te rv a ls  f o r  th e  A D H D  g ro u p . N o  d i f f e r e n c e s  w e re  fo u n d  b e tw e e n  th e  C o m m is s io n s ,  

D e te c ta b i l i ty ,  R e s p o n s e  S ty le  In d ic a to r ,  a n d  th e  H i t  R e a c t io n  T im e  b y  B lo c k .  In  

a c c o rd a n c e  w i th  a  s tu d y  d o n e  b y  B a rk le y  e t  a l. ( 1 9 9 4 )  th e  C P T  w a s  m o re  s u c c e s s fu l  in  

d i f f e r e n t ia t in g  A D H D  f ro m  c o n tro l c h i ld r e n  a n d  A s p e r g e r  c h i ld r e n .  T h e  C P T  d id  n o t  

d i f f e r e n t ia te  A s p e r g e r  c h i ld r e n  f ro m  C o n tro l  c h ild r e n .

O n  s o m e  m e a s u r e s  o f  e x e c u t iv e  fu n c t io n  th e  A D H D , A s p e r g e r ,  a n d  C o n tro l  

g ro u p s  d id  n o t  s ig n if ic a n t ly  d i f f e r  o n  m e a s u r e s  s u c h  a s  T r ia ls  A  &  B , C o n tr o l le d  O ra l 

W o rd  A s s o c ia t io n  T e s t  (C O W A T ) , G ro o v e d  P e g b o a rd ,  T o w e r  o f  L o n d o n , o r  R e y -  

O s te r r i e th  C o m p le x  F ig u r e  (R O C F ). H o w e v e r ,  o n  s e v e ra l  p e r f o r m a n c e  m e a s u re s  o n  th e  

W is c o n s in  C a rd  S o r t  (W C S T )  th e  A s p e r g e r  c h i ld r e n  p e r fo rm e d  w o r s e  th a n  A D H D  a n d  

C o n tro l c h i ld r e n .  T h e s e  m e a s u re s  in c lu d e  p e r s e v e r a t iv e  r e s p o n s e s  (N P R ) ,  n u m b e r  o f
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p e r s e v e ra t iv e  e r r o r s  (P E S ) ,  a n d  n u m b e r  o f  t r a i ls  r e q u ir e d  to  c o m p le te  th e  f i r s t  c a te g o ry  

(C 1 C )  o n  th e  W C S T . A s p e r g e r  c h i ld r e n  to o k  m o re  t r ia ls  to  c o m p le te  th e  f i r s t  c a te g o ry ,  

h a d  m o re  p r e s e r v a t i v e  r e s p o n s e s  a n d  m a d e  m o re  p r e s e rv a t iv e  e r r o r s  w h e n  r e s p o n d in g .  

T h is  m a y  in d ic a te  a  r ig id  w a y  o f  th in k in g  o r  a n  in a b i l i ty  to  s w i tc h  t h e i r  m in d s e t .  T h is  

in d ic a te s  th a t  th e  A s p e r g e r  g ro u p  h a d  d i f f ic u l ty  s w i tc h in g  th e i r  m in d s e t  a s  th e y  c o n t in u e d  

to  p ic k  th e  w ro n g  c a te g o ry  d e s p i te  it  b e in g  w ro n g . C h i ld r e n  w i th  A s p e r g e r  S y n d ro m e  

m a y  n e e d  m o re  t im e  o n  ta s k s  w h e re  th e y  a re  r e q u i r e d  to  s w i tc h  th e i r  m in d s e t .  S im ila r ly  

to  th e  c u r r e n t  s tu d y ,  a  s tu d y  b y  O z o n o f f  e t  a l. ( 1 9 9 1 )  a ls o  f o u n d  im p a ir e d  p e r fo rm a n c e  

fo r  A s p e r g e r  c h i l d r e n  w h e n  c o m p a r e d  to  C o n tro l  c h i ld r e n  o n  th e  W C S T .

In  a c c o r d a n c e  w i th  p r e v io u s  f in d in g s  b y  B a rk le y  e t  a l ( 1 9 9 4 )  th e  R O C F  d id  h a d  

th e  w o rst, p r e d ic t i v e  p o w e r  fo r  A D H D . T h e y  c o n c lu d e d  th a t  th e  a b n o rm a l  s c o re s  o n  th e  

W C S T , C O W A T , R O C F , a n d  G ro o v e d  P e g b o a rd  m a y  in d ic a te  A D H D , h o w e v e r  a v e ra g e  

s c o re s  o n  t h e s e  m e a s u r e s  c o u ld  n o t  e x c lu d e  th e  p r e s e n c e  o f  th e  d i s o rd e r .  O u r  s tu d y  d id  

n o t  r e p l ic a te  th e s e  r e s u l ts .  S a m i e t  a l. ( 2 0 0 3 )  fo u n d  th a t  g i r ls  w i th  A D H D  h a d  m o re  

d i f f ic u l ty  o n  th e  p la n n in g  p o r t io n  o f  th e  R O C F . S im ila r ly ,  th e  p r e s e n t  s tu d y  fo u n d  th a t  

C o n tro l  c h i ld r e n  w e r e  a b le  to  c o p y  th e  f ig u re  f a s te r  t h a n  th e  A D H D  a n d  A s p e r g e r  

c h ild r e n .  T h e r e  w a s  n o t  a  d i f f e r e n c e  in  th e  t im e  i t  t o o k  to  c o p y  th e  f ig u re  b e tw e e n  

A s p e rg e r  a n d  A D H D  c h i ld r e n .  T h is  m a y  in d ic a te  th a t  b o th  A D H D  a n d  A s p e rg e r  c h i ld r e n  

h a v e  d i f f ic u l t i e s  in  p la n n in g  a b i li t ie s .

D e s p i t e  p r e v io u s  r e s e a r c h  f in d in g  th a t  A s p e r g e r  c h i l d r e n  p e r fo rm  p o o r ly  o n  te s ts  

o f  e x e c u t iv e  f u n c t io n  s u c h  a s  th e  T o w e r  o f  H a n o i  (O z o n o f f ,  R o g e r s ,  &  P e n n in g to n ,

1 9 9 1 ) ,  th e  c u r r e n t  s tu d y  d id  n o t  f in d  s u c h  e v id e n c e .  T h e re  w e r e  n o  d i f f e r e n c e s  in  

p e r f o r m a n c e  o n  th e  T o w e r  o f  L o n d o n  b e tw e e n  th e  A D H D , A s p e r g e r ,  a n d  C o n tro l  g ro u p s .
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In  a c c o rd a n c e  w i th  p r e v io u s  l i te r a tu r e  (B a rn h i l l ,  H a g iw a ra ,  M y le s ,  &  S im p s o n , 

2 0 0 0 ) , th e  A s p e r g e r  c h i ld r e n  p e r f o r m e d  p o o r ly  o n  th e  S y m b o l  S e a rc h  a n d  C o d in g  

s u b te s ts  o f  th e  W IS C  IV  w h e n  c o m p a re d  to  th e  A D H D  a n d  C o n tro l  c h i ld r e n .  T h is  m a y  

in d ic a te  th a t  c h i ld r e n  w i th  A s p e r g e r ’s  s y n d ro m e  h a v e  d i f f ic u l ty  w i th  th e i r  p ro c e s s in g  

s p e e d  o r  th e i r  v i s u a l- s c a n n in g  c o o rd in a t io n .  H o w e v e r ,  n o  d e f ic i ts  w e re  f o u n d  o n  th e  

G ro o v e d  P e g b o a rd ,  w h ic h  r e q u ir e s  v is u a l-m o to r  a b i l i t ie s .  H o w e v e r ,  th e  w r i t in g  

r e q u i r e m e n ts  o f  th e  C o d in g  s u b te s t  m a y  in c re a s e  th e  p r o c e s s in g  d e m a n d  o f  th e  ta s k . 

A s p e rg e r  c h i ld r e n  m a y  n e e d  m o re  t im e  to  p ro c e s s  in f o rm a t io n  th a n  o th e r  c h ild r e n .

O n  m e a s u r e s  o f  m e m o r y  A s p e r g e r  a n d  C o n tro l  c h i ld r e n  w e r e  s ig n i f ic a n t ly  b e tte r  

th a n  th e  A D H D  g r o u p  o n  th e  S to ry  M e m o ry  f ro m  th e  W R A M M L . T h e  A s p e r g e r  a n d  

C o n tro l  c h i ld r e n  r e m e m b e re d  s ig n if ic a n t ly  m o re  d e ta i ls  f ro m  th e  s to ry  im m e d ia te ly  a f te r  

a n d  2 0  m in u te s  a f te r  th e  s to ry  w a s  r e a d .  T h is  m a y  in d ic a te  th a t  th e  A D H D  c h i ld r e n  h a d  

d i f f ic u l ty  r e m e m b e r in g  d e ta i ls  o f  th e  s to ry .  T h e  g ro u p s  w e re  n o t  d i f f e r e n t  o n  th e i r  s to ry  

r e c o g n i t io n .  T h is  m a y  le a d  in d iv id u a ls  to  b e lie v e  th a t  A D H D  c h i ld r e n  w il l  n e e d  

r e c o g n i t io n  c u e s  w h e n  a s k e d  to  r e m e m b e r  d e ta i ls .

T h e  a n a ly s i s  o f  th e  W IA T  d a ta  s u g g e s ts  th a t  r e a d in g  c o m p re h e n s io n  d i f f e r e n c e s  

a re  fo u n d  b e tw e e n  A D H D  c h i ld r e n  a n d  th e  C o n tro l  a n d  A s p e r g e r  c h i ld r e n .  T h is  s u g g e s ts  

th a t  c h i ld r e n  w i th  A D H D  a re  p o o r  r e a d e r s  w h e n  c o m p a re d  to  A s p e r g e r  a n d  C o n tro l  

c h ild r e n .  B a rk le y  (1 9 9 7 )  r e p o i te d  th a t  a  h ig h e r  p e rc e n ta g e  o f  c h i ld r e n  w i th  A D H D  w e re  

p o o r  r e a d e r s .  T h e  c u r r e n t  s tu d y  in d ic a te s  th e  r e a d in g  a b i l i ty  o f  c h i ld r e n  w i th  A s p e r g e r ’s 

S y n d ro m e  is  n o t  d i f f e r e n t  f ro m  C o n tro l  c h ild r e n ,  b u t  s ig n if ic a n t ly  h ig h e r  th a n  c h i ld r e n  

w i th  A D H D . R e a d in g  p r o b le m s  a re  a s s o c ia t e d  w i th  s c h o o l  f a i lu r e  a n d  th u s  p o s e  a  

s ig n if ic a n t  p r o b le m  f o r  e d u c a t io n a l  s u c c e s s  a n d  l a te r  o c c u p a t io n a l  s u c c e s s .  T h e  p re s e n t
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r e s u l ts  s u g g e s t  th a t  c h i ld r e n  v / ith  A s p e r g e r ’s S y n d ro m e  h a v e  th e  n e c e s s a ry  r e a d in g  s k i lls  

to  c o m p le te  fo rm a l  s c h o o l ,  w h i le  c h i ld r e n  w i th  A D H D  h a v e  p ro b le m s  in  th is  a re a .

B a s e d  o n  p a re n ta l  r e p o r t  A D H D  a n d  A s p e r g e r  c h i ld r e n  b o th  e x h ib i t  s y m p to m s  o f  

A n x io u s /D e p re s s e d ,  W ith d r aw n /D e p r e s s e d ,  S om a t ic  C o m p la in ts ,  S o c ia l  P ro b le m s , 

T h o u g h t  P ro b le m s ,  A t t e n t io n  P ro b le m s , R u le -B re a k in g  B e h a v io r ,  A g g re s s iv e  B e h a v io r ,  

I n te rn a l i z in g  P ro b le m s ,  a n d  E x te r n a l i z in g  P ro b le m s  w h e n  c o m p a re d  to  C o n tro l  C h ild r e n .  

W h e n  lo o k in g  fu r th e r  it  w a s  d e te rm in e d  th a t  th e  A D H D  c h i ld r e n ’s p a re n ts  r e p o r te d  m o re  

s y m p to m s  th a n  th e  A s p e r g e r  p a re n ts  o n  A t t e n t io n  P ro b le m s ,  R u le  B r e a k in g  B e h a v io r ,  

A g g re s s iv e  B e h a v io r  a n d  E x te r n a l iz in g  P ro b le m s . T h e  A s p e r g e r  c h i ld r e n ’s  p a re n ts  

r e p o r te d  m o re  s y m p to m s  o n  th o u g h t  p ro b le m s  th a n  th e  A D H D  c h i ld r e n ’s p a re n ts .  T h is  

in d ic a te s  th a t  b a s e d  o n  p a re n ta l  r e p o r t  i t  is  d i f f ic u l t  to  d is t in g u is h  A D H D  a n d  A s p e rg e r  

c h i ld r e n  o n  s o m e  s y m p to m s . H o w e v e r ,  a l th o u g h  th e  A s p e r g e r  c h i ld r e n  a p p e a r  to  h a v e  

d i f f ic u l t ie s  o n  A t te n t io n ,  R u le  B re a k in g  B e h a v io r ,  A g g re s s iv e n e s s  a n d  E x te rn a l iz in g  

p r o b le m s  i t  is  m o re  p r o n o u n c e d  in  th e  A D H D  c h i ld r e n .  T h is  m a y  b e  a  d i r e c t  r e s u l t  o f  th e  

A D H D  c h i l d ’s  d i f f ic u l ty  in  s u s ta in in g  a t t e n t io n  a n d  im p u ls iv i ty .  In  a d d i t io n ,  a l th o u g h  th e  

A D H D  c h i ld r e n  h a v e  d i f f ic u l ty  w i th  th o u g h t  p ro b le m s  th e  A s p e r g e r  c h i ld r e n  s e e m  to  

e x h ib i t  m o re  s y m p to m s .

C h i ld r e n  w i th  A D H D  a n d  A s p e r g e r  c h i ld r e n  p e r f o r m  s ig n i f ic a n t ly  d i f f e r e n t ly  o n  

s o m e  m e a s u r e s  o f  s u s ta in e d  a tte n t io n ,  m e m o ry ,  a n d  e x e c u t iv e  fu n c t io n .  B o th  d ia g n o s t ic  

g ro u p s  h a v e  d e m o n s tr a te d  e x e c u t iv e  fu n c t io n  d e f ic i ts .  T h e s e  d e f i c i t s  h a v e  b e e n  in  

f le x ib i l i ty ,  p la n n in g ,  o rg a n iz a t io n ,  in h ib i t io n ,  a n d  o th e r  e x e c u t iv e  fu n c t io n in g  

(S c h w e b a c h ,  2 0 0 4 ) .  T h e  c u r r e n t  s tu d y  h a s  r e p l i c a te d  s o m e  o f  th e s e  r e s u l ts  h o w e v e r ,  

A D H D  a n d  A s p e r g e r  c h i l d r e n  d o  n o t  p e r fo rm  s im ila r ly  o n  th e s e  te s ts .  T h e  d i f f ic u l ty  o f
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c h i ld r e n  w i th  A D H D  s e em s  to  r e s t  o n  s u s ta in e d  a t te n t io n  a n d  m em o ry .  A s p e rg e r  

c h i ld r e n  s e em  to  h a v e  m o r e  d i f f ic u l ty  o n  p r o c e s s in g  s p e e d ,  v i s u a l- s c a n n in g  a b i l i t ie s ,  an d  

c o g n i t iv e  f le x ib i l i ty .  T h e  r e s u l ts  o f  th is  s tu d y  m a y  b e  a b le  to  h e lp  d i s c r im in a te  b e tw e e n  

th e  d ia g n o s t ic  g ro u p s  o f  A D H D  a n d  A s p e r g e r ’s S y n d ro m e .

A lth o u g h  a g e  a n d  v o c a b u la r y  s c o re s  w e re  a c c o u n te d  fo r , th e  A s p e r g e r  c h i ld r e n  in  

th e  p r e s e n t  s tu d y  w e r e  s ig n if ic a n t ly  o ld e r  th a n  th e  A D H D  a n d  C o n tro l  c h ild r e n .  F u tu re  

r e s e a rc h  s h o u ld  t r y  to  m a tc h  th e  c h i ld r e n  o n  a g e .  Y o u n g e r  A s p e rg e r  c h i ld r e n  m a y  e x h ib i t  

d i f f e r e n t  s y m p to m s  th a n  o ld e r  A s p e r g e r  c h ild r e n .  A s p e r g e r  S y n d ro m e  a n d  A D H D  m a y  

m a n if e s t  i t s e l f  d i f f e r e n t ly  a t  d i f f e r e n t  a g e s .  D u e  to  d i f f ic u l ty  in  r e c ru i t in g  s u b je c ts ,  th e  

s a m p le  s iz e  o f  th e  A D H D  a n d  A s p e r g e r  g ro u p  w e re  r e l a t iv e ly  s m a ll  13 a n d  11 

r e s p e c t iv e ly  c o m p a r e d  to  th e  3 6  C o n tro ls .  A  b ig g e r  s a m p le  s iz e  m a y  le a d  to  d i f f e r e n t  

r e s u l ts .

I t  is  r e c o m m e n d e d  th a t  f u tu re  r e s e a r c h  e x p a n d s  th e  t e s t  m e a s u re s  a n d  lo o k s  a t  th e  

a re a s  w h e re  d is c r e p a n c ie s  w e re .  S p e c if ic a l ly ,  a t  p r o c e s s in g  s p e e d  fo r  th e  A s p e r g e r  g ro u p .  

M o re  m e a s u re s  o f  s u s ta in e d  a t t e n t io n  s h o u ld  b e  g iv e n  to  b o th  A D H D  a n d  A s p e rg e r  

c h ild r e n .  S in c e  p a re n t s  s e e m  to  r e p o r t  s im ila r  s y m p to m s  in  A D H D  c h i ld r e n  a n d  

A s p e r g e r  c h i ld r e n  i t  m a y  b e  n e c e s s a ry  to  lo o k  a t  t e a c h e r ’s r e p o r ts .

4 9



R E F E R E N C E S

A m e r ic a n  P s y c h ia t r ic  A s s o c ia t io n .  ( 1 9 9 4 ) .  D ia g n o s t i c  a n d  s ta t is t ic a l  m a n u a l  o f  

m e n ta l  d is o rd e r s  (4 th e d .) .  W a s h in g to n ,  D .C .:  A u th o r .

B a rk le y ,  R .  A . (1 9 9 7 ) .  B e h a v io ra l  in h ib i t io n ,  s u s ta in e d  a t te n t io n ,  a n d  e x e c u t iv e  

fu n c t io n s :  C o n s t r u c t in g  a  u n if y in g  th e o r y  o f  A D H D . Psychological Bulletin ,  121, 6 5 -9 4 .

B a rk le y ,  R . , G ro d z in s k y ,  G . (1 9 9 4 ) .  A re  T e s ts  o f  F ro n ta l  L o b e  F u n c t io n s  U s e fu l  

in  th e  D ia g n o s is  o f  A t t e n t io n  D e f ic i t  D i s o r d e r s ?  The Clinical Neuropsychologist, 2, 

1 2 1 -1 3 9

B a rn h i l l ,  G .,  H a g iw a ra ,  T .,  M y le s ,  B .,  &  S im p s o n , R . ( 2 0 0 0 ) .  A s p e r g e r  

s y n d ro m e :  A  s tu d y  o f  th e  c o g n i t iv e  p ro f i le s  o f  3 7  c h i ld r e n  a n d  a d o le s c e n ts .  Focus on 

Autism and Other Developmental Disabilities, 15(3), 14 6 .

B o w le r ,  D . M .,  &  C o x , A . (1 9 9 2 ) .  “ T h e o ry  o f  m in d ” in  A s p e r g e r ’s  s u n d ro m e . 

J o u rn a l  o f  C h i ld  P s y c h o lo g y  a n d  P s y c h ia t ry  a n d  A ll ie d  D is c ip l in e s ,  33, 8 7 7 -8 9 3 .

C o m ie r s ,  C . K . (1 9 9 5 ) .  Conners’Continuous Performance Test. T o ro n to :  M u lt i-  

H e a l th  S y s te m s .

D e l is ,  D . C .,  K ra m e r ,  J . H ., K a p la n ,  E ., &  O b e r ,  B . A . (1 9 8 7 ) .  T h e  C a l i f o r n ia  

V e rb a l L e a rn in g  T e s t .  S a n  A n to n io ,  T X :  P s y c h o lo g ic a l  C o r p o ra t io n .

5 0



D e n n is ,  M ., L o c k y e r ,  L ., L a z e n b y , A .,  L ., D o n n e l ly ,  R . E ., W ilk in s o n ,  M ., &  

S c h o o n h e y t ,  W . (1 9 9 9 ) .  I n te l l ig e n c e  p a t te r n s  a m o n g  c h i l d r e n  w i th  h ig h  fu n c t io n in g  

a u tis m , p h e n y lk e to n u r ia ,  a n d  c h i ld h o o d  h e a d  in ju ry . Journal o f  Autism  and  

Developmental Disorders, 29, 5 -1 7 .

E h le r s ,  S ., N y d e n ,  A .,  G i l lb e rg ,  C ., S a n d b e rg ,  A . D ., D a h lg re n ,  S ., H je lm q u is t ,  E ., 

&  O d e n , A . (1 9 9 7 ) .  A s p e r g e r  s y n d ro m e , a u t is m  a n d  a t t e n t io n  d e f ic i t  d is o rd e r s :  A  

c o m p a ra t iv e  s tu d y  o f  c o g n i t iv e  p ro f i le s  o f  120  c h ild r e n .  Journal o f  Child  Psychology  

and Psychiatry and  A llied  Disciplines, 38, 2 0 7 -2 1 7 .

F la n a g a n ,  P . , D ., &  K a u f m a n , S . A . (2 0 0 4 ) .  E s s e n t ia ls  o f  W IS C -IV  A s s e s s m e n t .  

H o b o k e n ,  N e w  J e r s e y ,  J o h n  W ile y  &  S o n s ,  In c .

Q h a z iu d d in l M 1?T s a i? U &  A l e s s i - N  (1 9 9 2 ) ,  A H D J I  a n d  F D D . Jsa sm d  a f ik s  

American Academy o f  Child  and  Adolescent Psychiatry, 31, 5 6 7 .

G i lo t ty ,  L ., K e n w o r th ,  L ., S i r ia n ,  L . O . B la c k ,  D ., &  W a g n e r ,  A . ( 2 0 0 2 ) .

A d a p t iv e  S k i l ls  a n d  E x e c u t iv e  F u n c t io n  in  A u t is m  S p e c tr u m  D is o rd e r s .  Child  

Neuropsychology, 8, 2 4 1 -2 4 8 .

G o ld s t e in ,  S ., &  S c h w e b a c h ,  J . A . ( 2 0 0 4 ) . T h e  C o m o r b id i ty  o f  P e rv a s iv e  

D e v e lo p m e n ta l  D is o r d e r  a n d  A t te n t io n  D e f ic i t  H y p e ra c t iv i ty  D is o rd e r :  R e s u l ts  o f  a  

R e tro s p e c t iv e  C h a r t  R e v ie w .  Journal o f  Autistic and Developmental Disorders. 34(3), 

3 2 9 -3 3 9 .

G ra n t ,  D . A ., &  B e rg ,  E . A . (1 9 8 0 ) .  Wisconsin Card Sorting Test. S a n  A n to n io , 

T X : P s y c h o lo g ic a l  C o rp o ra t io n .

51



M cG e e  R ., A ., C la rk  S ., E ., &  S y m o n s  D ., K . ( 2 0 0 0 ) .  D o e s  th e  C o n n e r ’s 

C o n t in u o u s  P e r f o rm a n c e  T e s t  A id  in  A D H D  D ia g n o s is ?  Journal o f  Abnormal 

Psychology, 28, 4 1 5 -4 2 4 .

O z o n o f f ,  S . ( 1 9 9 8 ) .  A s s e s s m e n t  a n d  R e m e d ia t io n  o f  E x e c u t iv e  D y s fu n c t io n  in  

A u t i s m  a n d  A s p e r g e r  S y n d ro m e . N e w  Y o rk ,  P le n u m  P re s s .

O z o n o f f ,  S ., R o g e r s ,  J . S ., &  P e n n in g to n ,  F . B . ( 1 9 9 1 ) .  A s p e r g e r ’s S y n d ro m e :  

E v id e n c e  o f  a n  E m p i r i c a l  D is t i n c t io n  f ro m  H ig h -F u n c t io n in g  A u t is m . J o u rn a l  o f  C h i ld  

P s y c h o lo g y  a n d  P s y c h ia t r y  a n d  A ll ie d  D is c ip l in e s ,  32(7), 1 1 0 7 -1 1 2 2

P in e d a ,  D ., A lf r e d o ,  A .,  M o ’n ic a .  R ..  C le m e n c ia .  C . , S i lv ia .  M ..  &  M e jia .  S . 

( 1 9 9 8 ) .  E x e c u t iv e  D y s fu n c t io n s  in  C h i ld r e n  w i th  A t t e n t io n  D e f ic i t  H y p e ra c t iv i ty  

D is o rd e r .  Intern J. Neuroscience, 96, 1 7 7 -1 9 6 .

R e i ta in ,  R . M .,  &  W o lf s o n ,  D . (1 9 8 5 ) .  The Halstead-Reitan neuropsychological 

test battery. T u c s o n :  N e u r o p s y c h o lo g ic a l  R e s s .

S a m i, N . ,  C a r te ,  E . , H in s h a w , S ., &  Z u p a n ,  B . ( 2 0 0 3 ) .  P e r fo rm a n c e  o f  G ir ls  w i th  

ADIt l  a n d  C o m p a r i s o n s  G ir ls  O n  th e  R e y -O s te r r ie th  C o m p le x  F ig u re :  E v id e n c e  fo r  

E x e c u t iv e  P r o c e s s in g  D e f ic i ts .  Child Neuropsychology, 9(4), 2 3 7 -2 5 4 .

S tu rm , FI., F e rn e l l ,  E . , &  C riilb e rg , C . (2 0 0 4 ) .  A u t i s m  S p e c tru m  D is o rd e r s  in  

C h i ld r e n :  A s s o c ia te d  I m p a ir m e n ts  a n d  S u b g ro u p s .  Developmental Medicine and  Child  

Neurology, 46(1), 4 4 4 -4 4 7 .

S z a tm a r i ,  P . ,  T u f f ,  L . , F in la y s o n ,  M . A . J . , &  B a r to iu c c i ,  G . ( 1 9 9 0 ) .  A s p e r g e r ’s 

S y n d ro m e  a n d  a u t is m :  N e u rc o g n i t iv e  a s p e c ts .  Journal o f  the American Academy o f  

Child and  Adolescent Psychiatry, 29, 1 3 0 -1 3 6 .

5 2



L

W ab e r .  D . P .,  M a n n , M . B .,  &  M e ro la ,  J . ( 1 9 8 5 ) .  Assessing children's copy  

production o f  the Rey-Osterrieth Complex Figure. Journal o f  C linical and Experimental 

Neuropsychology, 7, 2 6 4 -2 8 0 .

W e c h s le r ,  D . ( 2 0 0 3 ) .  Wechsler Intelligence Scale fo r  Children-Fourth Edition  

(WISC-IV) administration and scoring manual. S a n  A n to n io ,  T X : T h e  P s y c h o lo g ic a l  

C o o p e ra t io n .

W e s te rb e r g ,  H .,  H i rv ik o s k e ,  T , F o r s s b e rg ,  H ., &  K lin g b e rg ,  T . (2 0 0 4 ) .  

V i s u o -S p a t ia l  W o rk in g  M em o ry  S p an :  A  S e n s i t iv e  M e a s u re  o f  C o g n i t iv e  D e f ic i ts  in  

C h i ld r e n  W ith  A D H D . Child Neuropsychology, 10, 1 5 5 -161

W o r ld  H e a l th  O rg a n iz a t io n .  ( 2 0 0 1 ) . In te r n a t io n a l  C la s s i f ic a t io n  o f  F u n c t io n in g ,  

D is a b i l i t y  a n d  H e a l th .  G e n ev a : W o r ld  H e a l th  O r g a n iz a t io n

5 3


	University of North Dakota
	UND Scholarly Commons
	12-2007

	Executive Functioning and Memory Performance in ADHD and Asperger's Syndrome
	Kristi A. Walen
	Recommended Citation


	tmp.1543348240.pdf.NgFMD

