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Abstract: Eating disorders are considered psychiatric pathologies that are characterized 

by  pathological worry related to body shape and weight. The lack of progress in treatment 

 development, at least in part, reflects the fact that little is known about the pathophysiologic 

mechanisms that account for the development and persistence of eating disorders. The possibility 

that patients with eating disorders have a dysfunction of the central nervous system has been 

previously explored; several studies assessing the relationship between cognitive processing and 

certain eating behaviors have been conducted. These studies aim to achieve a better understanding 

of the pathophysiology of such diseases. The aim of this study was to review the current state of 

neuropsychological studies focused on eating disorders. This was done by means of a search process 

covering three relevant electronic databases, as well as an additional search on references included 

in the analyzed papers; we also mention other published reviews obtained by handsearching.

Keywords: eating disorders, anorexia nervosa, bulimia nervosa, binge-eating disorder, 
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Introduction
Neuropsychology studies the structure and function of the brain as far as they are 

related to specific psychological processes and behaviors. It is considered a clinical and 

experimental field of psychology, the aim of which is to study, assess, understand, and 

treat behaviors directly related to brain function.1 Neuropsychology uses psychologi-

cal, neurological, cognitive, behavioral, and physiological principles, techniques, and 

tests in order to evaluate patients’ neurocognitive, behavioral, and emotional strengths 

and weaknesses without ignoring their relationship to normal and abnormal central 

nervous system functioning.2

Eating disorders (ED) are serious psychiatric pathologies. They are characterized 

by a pathological concern with body shape and weight above all. The lack of progress 

in treatment development, at least in part, reflects the fact that little is known about 

the pathophysiologic mechanisms that account for the development and persistence 

of ED. In contrast to the slow progress in understanding ED, basic knowledge of the 

neural basis of behavior has advanced rapidly in recent years, and this knowledge has 

begun to yield a better understanding of other serious mental illnesses.3 The possibility 

that there is a dysfunction of the central nervous system in patients with ED has been 

explored in several ways, including studies of neuropsychological test performance. 

Thus, the study assessing the relationship between cognitive processing and certain 

eating behaviors has been conducted, aiming to achieve a better understanding of the 

pathophysiology of ED.4
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The specific pathophysiology of ED is unknown, and it is 

likely that different factors are involved.4 To date, ED have 

been described on the basis of overt clinical  phenotypes, 

a method that is perhaps not effective for exploring the  specific 

etiology of these disorders.5 In order to identify causal factors, 

new ways of studying the diseases seem to be necessary.6 

Some authors have suggested potential new focuses,  including 

the study of endophenotypes and  disease-associated traits, 

that are more useful in  determining the relationship between 

underlying genes and  neuropsychological functions.5,7 Some 

researchers (eg, Cavedini et al)8 state that neuropsychology 

has yet to produce an explanatory model of ED. Nevertheless, 

neuropsychological explorations are being used to improve 

the diagnosis, to obtain better ED data, and to develop more 

effective therapeutic strategies.9

The aim of this study was to review the current state of 

the neuropsychological studies focused on ED.

Materials and methods
Search process
The search process covered three relevant electronic 

databases (MEDLINE, EMBASE, and PsycINFO). 

The general strategy included terms related to ED and 

 neuropsychology. Next, the Medical Subjects Headings 

were used as well as the Boolean operators AND/OR. The 

shared MeSH terms were (((“Anorexia nervosa”[MeSH]) 

OR (“Bulimia nervosa”[MeSH]) OR (“Binge eating 

disorder”[MeSH])) AND ((“Neuropsychology”[MeSH]) 

OR (“Memory”[MeSH]) OR (“Learning”[MeSH]) OR 

(“Attention”[MeSH]) OR (“Perception”[MeSH]) OR 

(“Cognition”[MeSH]) OR (“Executive function”[MeSH]) 

OR (“Vigilance”[MeSH]) OR (“Concept formation”[MeSH]) 

OR (“Neuropsycho log ica l  t e s t s ” [MeSH])  OR 

(“Neuropsychological tasks”[MeSH]))).

Additional searches were carried out on the references 

included in the papers, published reviews, and via hand 

searching. Literature search was limited to articles published 

between 1995 and 2012.

Studies meeting the following criteria were included in 

the review: (1) studies focused on ED (anorexia nervosa 

[AN], bulimia nervosa [BN], and binge-eating disorder 

[BED]) and neuropsychology; and (2) controlled trials and 

randomized controlled trials. Applied exclusion criteria 

included: (1) descriptive studies or case reports and cross-

sectional studies; (2) interventions targeting populations 

with unspecified eating disorders (other than binge eating 

disorder); (3) participants with severe comorbidities; and 

(4) unavailable full text. Reviews and meta-analyses that 

fit the inclusion criteria were considered as other sources 

of articles.

The initial search yielded 129 references. These were 

combined in an EndNote 9 (Thomson Reuters, Carlsbad, 

CA, USA) library and screened on the basis of title and 

abstract; those clearly not meeting the review criteria were 

excluded as were duplicates. Thereafter, selected references 

were screened based on the full text. Reasons for exclusion 

were applied and 57 studies were finally included.

Selected studies are summarized in ascending order of 

publication year as well as with respect to the main diagnostic 

implied (Tables 1 and 2). Data extracted included journal 

reference, number of participants and age at enrollment, sex, 

tests, follow-up duration (when appropriate), and main out-

come measurements related to the neuropsychology of ED.

Procedure
Taking into account previous recommendations,10 the 

 content of the selected studies was analyzed considering the 

 following functions: attention, memory and learning, visual 

perception/visuospatial ability, executive functions, and 

other functions. In addition, the analysis was based on each 

diagnostic as follows: AN and/or BN and/or BED.

Results
AN
Attention
Considering sustained attention (attention maintained 

over time), Green et al did not find differences between 

AN patients and nonclinical participants with respect 

to attentional focus and the ability to maintain atten-

tion. They did so by means of a focused attention task 

as a measure of the Eriksen effect.11 With regard to 

selective attention (intentional, focused attention), the Stroop 

Test, in its modified  version  (Emotional Stroop), and a word-

recognition test did not enable the authors to confirm specific 

cognitive deficits in AN patients.12 Following this emotional 

Stroop paradigm, significant main effects of group (patients 

versus controls) and condition (xxxx [words made of xxxxs] 

neutral, fat, thin), and a significant interaction between 

group and condition have been reported. Patients with AN 

seem to have attentional bias to “fat” and “thin” words.13 

With a modified color-naming Stroop task, AN patients, but 

not unrestrained or restrained eaters, have shown delayed 

color-naming latencies for both thin and fat word categories 

and, to a lesser extent, for high-caloric-density food words.14 

With a similar attentional paradigm (eye tracking to exam-

ine attentive processes during free visual exploration of 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

416

Jáuregui-Lobera

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2013:9

T
ab

le
 1

 M
ai

n 
st

ud
ie

s 
on

 n
eu

ro
ps

yc
ho

lo
gy

 o
f a

no
re

xi
a 

ne
rv

os
a

A
ut

ho
rs

Jo
ur

na
l

Sa
m

pl
e

M
ea

n 
ag

e 
an

d 
se

x
T

es
ts

Fo
llo

w
-u

p
R

es
ul

ts

K
ay

e 
et

 a
l54

In
t J

 E
at

 D
iso

rd
9 

A
N

, 7
 B

N
22

 A
N

, 1
9 

BN
  

Fe
m

al
es

M
M

FT
A

N
 p

at
ie

nt
s 

to
ok

 a
 g

re
at

er
 a

m
ou

nt
 o

f t
im

e 
to

 r
es

po
nd

 a
fte

r 
th

e 
sa

m
pl

e 
st

im
ul

us
 it

em
 w

as
 p

re
se

nt
ed

. I
n 

co
nt

ra
st

, t
he

 B
N

 
pa

tie
nt

s 
re

sp
on

de
d 

m
or

e 
qu

ic
kl

y 
af

te
r 

th
e 

sa
m

pl
e 

ite
m

 w
as

 
pr

es
en

te
d.

 A
N

 w
er

e 
le

ss
 im

pu
lsi

ve
 th

an
 B

N
 p

at
ie

nt
s.

G
ill

be
rg

 e
t 

al
33

Co
m

pr
 P

sy
ch

ia
try

51
 A

N
, 5

1 
C

21
  

N
R

w
A

IS
-R

4.
9 

ye
ar

s
A

N
 g

ro
up

 s
co

re
d 

lo
w

er
 t

ha
n 

C
 o

n 
th

e 
ob

je
ct

 a
ss

em
bl

y 
su

bt
es

t.
G

re
en

 e
t 

al
11

J P
sy

ch
ia

t R
es

12
 A

N
, 1

7 
C

26
 A

N
, 2

1 
C

  
Fe

m
al

es
BV

T
, S

R
T

, F
A

T
,  

T
FT

T
, I

FR
T

12
 w

ee
ks

A
N

 g
ro

up
 r

ec
al

le
d 

fe
w

er
 w

or
ds

, d
is

pl
ay

ed
 p

oo
re

r 
re

ac
tio

n 
tim

es
 a

nd
 m

ot
or

 s
pe

ed
 t

ha
n 

C
 g

ro
up

. D
es

pi
te

 
ha

vi
ng

 g
ai

ne
d 

w
ei

gh
t 

th
er

e 
w

as
 n

o 
co

rr
es

po
nd

in
g 

im
pr

ov
em

en
t 

in
 c

og
ni

tiv
e 

pe
rf

or
m

an
ce

.
K

in
gs

to
n 

et
 a

l27
Ps

yc
ho

l M
ed

46
 A

N
, 4

1 
C

22
.1

 A
N

, 2
2 

C
  

Fe
m

al
es

D
S,

 L
S,

 T
M

T
, B

D
,  

St
ro

op
, P

C
, R

ey
,  

T
C

F,
 S

D
, P

M
, A

M
T

,  
M

P,
 S

D
M

T

U
nt

il 
w

ei
gh

t 
 

ga
in

 o
f a

t 
 

le
as

t 
10

%

A
N

 g
ro

up
 h

ad
 a

 w
or

se
 p

er
fo

rm
an

ce
 o

n 
at

te
nt

io
n,

 
vi

su
os

pa
tia

l c
ap

ac
ity

 a
nd

 im
m

ed
ia

te
 m

em
or

y.
 O

nl
y 

at
te

nt
io

n 
im

pr
ov

ed
 w

ith
 t

re
at

m
en

t.

Se
ba

st
ia

n 
et

 a
l30

Co
gn

 T
he

r R
es

10
 E

D
  

30
 w

PG
  

30
 C

22
.7

3 
 

21
.2

3 
 

20
.3

6 
 

Fe
m

al
es

V
S,

 F
R

M
T

A
 m

em
or

y 
bi

as
 fo

r 
fa

tn
es

s 
w

or
ds

 w
as

 fo
un

d 
in

 E
D

 
pa

tie
nt

s.
T

he
 t

hr
ee

 g
ro

up
s 

di
d 

no
t 

di
ffe

r 
in

 t
he

 r
ec

al
l o

f n
on

-fa
t 

or
 

ne
ut

ra
l w

or
ds

.
Br

ad
le

y 
et

 a
l28

J C
lin

 E
xp

 N
eu

ro
ps

yc
ho

l
20

 A
N

, 2
0 

C
  

(1
2 

A
N

 r
et

es
te

d 
 

af
te

r 
w

ei
gh

t 
ga

in
)

15
.7

  
Fe

m
al

es
w

IS
C

-R
  

LA
T

  
C

FT
, D

SP
A

LT
,  

D
V

M
S,

 C
PT

M
ea

n 
 

8.
5 

m
on

th
s

Th
e 

tw
o 

gr
ou

ps
 d

id
 n

ot
 d

iff
er

 o
n 

an
y 

of
 th

e 
te

st
s 

us
ed

.
A

N
 p

at
ie

nt
s 

w
ho

 r
ec

ov
er

ed
 p

er
fo

rm
ed

 s
ig

ni
fic

an
tly

 b
et

te
r 

th
an

 C
 o

n 
th

e 
C

ar
d 

Ro
ta

tio
ns

 T
es

t a
nd

 C
od

in
g 

F’
s.

C
oo

pe
r 

et
 a

l86
Br

 J 
Cl

in
 P

sy
ch

ol
12

 A
N

, 1
2 

BN
,  

18
 C

A
ge

 N
R

  
Fe

m
al

es
St

ro
op

Bo
th

 p
at

ie
nt

 g
ro

up
s 

sh
ow

ed
 a

tt
en

tio
na

l b
ia

s 
fo

r 
ea

tin
g-

 
an

d 
w

ei
gh

t-
re

la
te

d 
w

or
ds

. O
nl

y 
A

N
 p

at
ie

nt
s 

sh
ow

ed
 

at
te

nt
io

na
l b

ia
s 

fo
r 

bo
dy

 s
ha

pe
-r

el
at

ed
 w

or
ds

.
H

er
m

an
s 

et
 a

l29
J A

bn
or

m
 P

sy
ch

ol
12

 A
N

, 1
2 

C
21

.0
8 

A
N

  
24

.6
7 

C
  

Se
x 

ra
tio

 (
M

/F
), 

 
1/

11

C
R

, w
C

T
St

ro
ng

 e
xp

lic
it 

m
em

or
y 

bi
as

 fo
r 

an
or

ex
ia

-r
el

at
ed

 w
or

ds
 in

 
A

N
 b

ut
 n

ot
 in

 C
. T

he
re

 w
as

 n
o 

ev
id

en
ce

 fo
r 

a 
si

m
ila

r 
bi

as
 

in
 im

pl
ic

it 
m

em
or

y.

M
at

hi
as

 e
t 

al
20

J C
lin

 E
xp

 N
eu

ro
ps

yc
ho

l
34

 A
N

 (
26

 in
pa

tie
nt

s,
  

8 
ou

tp
at

ie
nt

s)
  

31
 C

22
 A

N
, 2

0.
08

 C
  

Fe
m

al
es

w
A

IS
-R

, N
A

R
T

-R
,  

w
M

S-
R

, R
A

V
LT

, R
ey

,  
A

M
T

, C
O

w
A

, T
M

T

A
N

 p
at

ie
nt

s 
w

er
e 

de
fic

ie
nt

 in
 t

he
ir

 a
bi

lit
y 

to
 r

ec
al

l 
m

ea
ni

ng
fu

l p
ro

se
 a

nd
 v

is
uo

sp
at

ia
l i

nf
or

m
at

io
n.

R
ie

ge
r 

et
 a

l16
In

t J
 E

at
 D

iso
rd

16
 A

N
, 1

7 
BN

, 3
2 

C
20

.9
 A

N
. 2

3.
9 

BN
,  

20
.3

 C
  

Fe
m

al
es

V
PD

T
ED

 p
at

ie
nt

s 
de

te
ct

ed
 t

ar
ge

t 
pr

ob
es

 m
or

e 
sl

ow
ly

 t
ha

n 
C

 w
he

n 
th

ey
 a

pp
ea

re
d 

in
 t

he
 s

am
e 

lo
ca

tio
n 

as
 s

tim
ul

us
 

w
or

ds
 c

on
no

tin
g 

a 
th

in
 p

hy
si

qu
e.

 T
he

 c
on

tr
ar

y 
(fa

st
er

 
de

te
ct

io
n)

 o
cc

ur
s 

w
ith

 w
or

ds
 c

on
no

tin
g 

a 
la

rg
e 

ph
ys

iq
ue

.
Sa

ck
vi

lle
 e

t 
al

14
In

t J
 E

at
 D

iso
rd

20
 A

N
, 5

3 
C

  
(L

D
R

-H
D

R
)

19
.0

7 
 

Fe
m

al
es

St
ro

op
A

N
 p

at
ie

nt
s,

 b
ut

 n
ot

 u
nr

es
tr

ai
ne

d 
or

 r
es

tr
ai

ne
d 

ea
te

rs
, 

ha
d 

de
la

ye
d 

co
lo

r-
na

m
in

g 
la

te
nc

ie
s 

fo
r 

bo
th

 t
hi

n 
an

d 
fa

t 
w

or
d 

ca
te

go
ri

es
 a

nd
, t

o 
a 

le
ss

er
 e

xt
en

t, 
fo

r 
hi

gh
 c

al
or

ic
 

de
ns

ity
 fo

od
 w

or
ds

.

(C
on

tin
ue

d)

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

417

Neuropsychology of eating disorders

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2013:9

T
ab

le
 1

 (
Co

nt
in

ue
d)

A
ut

ho
rs

Jo
ur

na
l

Sa
m

pl
e

M
ea

n 
ag

e 
an

d 
se

x
T

es
ts

Fo
llo

w
-u

p
R

es
ul

ts
La

ue
r 

et
 a

l18
J P

sy
ch

ia
tr 

Re
s

12
 A

N
, 1

4 
BN

19
.7

 A
N

, 2
1.

9 
BN

 
Fe

m
al

es
LC

T
 (

d2
), 

T
M

T
, D

T
D

,  
FP

R
, M

V
M

T
, R

SP
M

T
,  

D
LP

ST

7 
m

on
th

s
In

iti
al

 t
es

tin
g:

 A
N

 a
nd

 B
N

 s
ho

w
ed

 s
im

ila
r 

im
pa

ir
ed

 
pe

rf
or

m
an

ce
 o

n 
at

te
nt

io
n 

an
d 

pr
ob

le
m

 s
ol

vi
ng

 a
bi

lit
ie

s.
 

T
he

ir
 m

ne
m

on
ic

 fu
nc

tio
ns

 w
er

e 
pr

es
er

ve
d.

 B
ot

h 
im

pr
ov

ed
 a

fte
r 

tr
ea

tm
en

t.
G

ru
nw

al
d 

et
 a

l52
In

t J
 E

at
 D

iso
rd

10
 A

N
, 1

0 
C

15
.9

 A
N

, 1
6.

14
 C

  
Fe

m
al

es
H

ET
M

ea
n 

 
14

.5
 m

on
th

s
A

N
 p

at
ie

nt
s 

sh
ow

ed
 p

oo
re

r 
pe

rf
or

m
an

ce
 t

ha
n 

co
nt

ro
l 

in
di

vi
du

al
s.

N
eu

m
är

ke
r 

et
 a

l50
Eu

r C
hi

ld
 A

do
le

s 
Ps

y
18

 A
N

, 2
5 

C
14

.5
 A

N
, 1

5.
8 

C
  

N
R

C
FT

20
, V

O
C

, N
S

10
3.

83
 d

ay
s

In
iti

al
 te

st
in

g:
 n

um
be

r-
pr

oc
es

sin
g 

pe
rf

or
m

an
ce

 w
as

 lo
w

er
 

in
 p

at
ie

nt
s. 

w
ith

 th
e 

tr
ea

tm
en

t t
he

 p
re

va
le

nc
e 

of
 p

at
ie

nt
s 

w
ith

 a
 s

ub
no

rm
al

 p
er

fo
rm

an
ce

 w
as

 s
im

ila
r 

to
 th

e 
no

rm
al

 
po

pu
la

tio
n.

M
en

dl
ew

ic
z 

et
 a

l12
N

eu
ro

ps
yc

ho
bi

ol
og

y
16

 A
N

, 1
6 

C
17

.8
 A

N
, 1

8.
7 

C
  

Fe
m

al
es

St
ro

op
A

ut
ho

rs
 d

id
 n

ot
 fi

nd
 s

pe
ci

fic
 c

og
ni

tiv
e 

de
fic

its
 in

 A
N

.

Ba
yl

es
s 

et
 a

l51
An

n 
Cl

in
 P

sy
ch

ia
try

59
 A

N
24

.3
  

Fe
m

al
es

w
A

IS
-II

I, 
w

L 
I-I

I, 
 

BV
R

T
, C

O
w

A
, T

M
T

,  
w

R
A

T
-3

M
ild

 c
og

ni
tiv

e 
im

pa
ir

m
en

ts
 in

 s
ev

er
al

 t
as

ks
. 

N
o 

co
nc

lu
si

on
s 

ab
ou

t 
th

e 
re

ve
rs

ib
ili

ty
 w

ith
 w

ei
gh

t 
ga

in
.

Fa
ss

in
o 

et
 a

l35
In

t J
 E

at
 D

iso
rd

20
 A

N
-R

  
20

 C
23

.8
  

23
.1

  
Fe

m
al

es

St
ro

op
  

w
C

ST
A

N
-R

 p
at

ie
nt

s 
sh

ow
ed

 n
on

sp
ec

ifi
c 

at
te

nt
io

na
l b

ia
se

s 
w

ith
 

a 
de

cr
ea

se
 in

 a
bs

tr
ac

tio
n 

ca
pa

ci
ty

 a
nd

 c
og

ni
tiv

e 
fle

xi
bi

lit
y 

si
m

ila
r 

to
 t

ho
se

 p
at

ie
nt

s 
w

ith
 O

C
D

.
M

ur
ph

y 
et

 a
l32

 J 
Cl

in
 E

xp
 N

eu
ro

ps
yc

ho
l

16
 A

N
, 1

6 
BN

, 1
6 

C
22

.3
 A

N
, 2

2 
BN

,  
25

.3
 C

  
Fe

m
al

es

M
w

T
-B

, w
IP

, B
SR

T
,  

C
O

w
A

, A
H

Q
, R

ey
,  

SD
M

T
, T

M
T

, C
A

L 

In
 t

he
 c

on
di

tio
na

l-a
ss

oc
ia

tiv
e 

le
ar

ni
ng

 t
as

k,
 A

N
 p

at
ie

nt
s 

di
sp

la
ye

d 
an

 im
pa

ir
ed

 p
er

fo
rm

an
ce

 w
ith

 n
eu

tr
al

 m
at

er
ia

l 
bu

t 
no

t 
w

ith
 in

di
vi

du
al

ly
 t

hr
ea

te
ni

ng
 m

at
er

ia
l. 

Su
ch

 a
 

de
fic

it 
w

as
 n

ot
 e

vi
de

nt
 in

 B
N

 o
r 

in
 C

.
Se

ed
 e

t 
al

19
In

t J
 N

eu
ro

ps
yc

ho
ph

20
 A

N
, 2

0 
C

29
.1

2 
A

N
, 2

9.
31

 C
  

Fe
m

al
es

T
ai

lo
re

d 
ve

rs
io

n 
 

of
 C

D
R

A
N

 p
at

ie
nt

s 
sh

ow
ed

 s
el

ec
tiv

e 
im

pa
ir

m
en

ts
 o

n 
at

te
nt

io
n,

 
lo

ng
-t

er
m

 m
em

or
y 

an
d 

w
or

ki
ng

 m
em

or
y.

M
os

er
 e

t 
al

25
In

t J
 E

at
 D

iso
rd

28
 A

N
26

.4
3 

 
Fe

m
al

es
R

BA
N

S
32

.7
9 

da
ys

A
lth

ou
gh

 s
ta

nd
ar

d 
sc

or
es

 w
er

e 
im

pr
ov

ed
 in

 th
e 

im
m

ed
ia

te
 

m
em

or
y,

 v
isu

os
pa

tia
l/c

on
st

ru
ct

io
na

l, 
la

ng
ua

ge
, a

nd
 

at
te

nt
io

n 
do

m
ai

n 
st

an
da

rd
 s

co
re

s, 
on

ly
 th

e 
im

m
ed

ia
te

 
m

em
or

y 
do

m
ai

n 
im

pr
ov

em
en

t w
as

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t.

Pi
et

er
s 

et
 a

l22
J P

sy
ch

ia
tr 

Re
s

32
 A

N
  

32
 C

18
 A

N
, 1

7.
7 

C
  

Fe
m

al
es

D
ra

w
in

g 
an

d 
 

co
py

in
g 

ta
sk

s
A

N
 p

at
ie

nt
s 

w
er

e 
sig

ni
fic

an
tly

 fa
st

er
 in

 a
 d

ra
w

in
g 

ta
sk

 
an

d 
sh

ow
ed

 s
ho

rt
er

 r
ea

ct
io

n 
tim

es
 in

 c
op

yi
ng

 t
as

ks
. 

M
ov

em
en

t 
tim

es
 d

id
 n

ot
 d

iff
er

 s
ig

ni
fic

an
tly

 b
et

w
ee

n 
th

e 
tw

o 
gr

ou
ps

. I
n 

th
e 

m
os

t c
om

pl
ex

 c
op

yi
ng

 ta
sk

, a
 s

ig
ni

fic
an

t 
gr

ou
p 

× 
co

m
pl

ex
ity

 in
te

ra
ct

io
n 

fo
r 

re
ac

tio
n 

tim
e 

(p
at

ie
nt

s 
sh

or
te

r)
 a

nd
 r

e-
in

sp
ec

tio
n 

tim
e 

(p
at

ie
nt

s 
lo

ng
er

) w
as

 
fo

un
d.

 P
at

ie
nt

s 
al

so
 m

ad
e 

m
or

e 
er

ro
rs

 t
ha

n 
co

nt
ro

ls.
C

av
ed

in
i e

t 
al

8
Ps

yc
hi

at
ry

 R
es

59
 A

N
  

(2
6 

A
N

-R
, 3

3 
A

N
-P

), 
 

82
 C

21
.7

 A
N

, 2
3.

4 
C

  
Fe

m
al

es
 (

96
%

–9
7%

)
G

T
, w

ST
, O

A
T

,  
w

C
ST

A
N

 p
at

ie
nt

s 
sh

ow
ed

 d
efi

ci
ts

 o
n 

de
ci

si
on

-m
ak

in
g.

 W
hi

le
 

A
N

-R
 p

at
ie

nt
s 

sh
ow

ed
 a

n 
in

ab
ili

ty
 t

o 
pr

od
uc

e 
an

 
ad

va
nt

ag
eo

us
 lo

ng
-t

er
m

 s
tr

at
eg

y 
in

 t
he

 G
T

, t
he

 A
N

-P
 

pa
tie

nt
s 

di
d 

no
t 

fo
llo

w
 e

ith
er

 a
 c

le
ar

ly
 a

dv
an

ta
ge

ou
s 

or
  

a 
cl

ea
r 

di
sa

dv
an

ta
ge

ou
s 

be
ha

vi
or

al
 s

tr
at

eg
y.

T
ch

an
tu

ri
a 

 
et

 a
l36

,7
8

J I
nt

 N
eu

ro
ps

yc
ho

l S
oc

34
 A

N
, 1

9 
BN

, 3
5 

C
26

.7
 A

N
, 2

6.
5 

BN
,  

24
.8

 C
  

N
R

N
A

R
T

-R
, T

M
T

, B
T

,  
PS

T
, V

FT
, C

BT
 H

IT
A

no
re

ct
ic

 p
at

ie
nt

s 
sh

ow
 im

pa
ir

m
en

ts
 o

n 
si

m
pl

e 
al

te
rn

at
io

n 
an

d 
pe

rc
ep

tu
al

 s
hi

ft 
an

d 
bu

lim
ic

 p
at

ie
nt

s 
sh

ow
 

di
ffi

cu
lti

es
 in

 m
en

ta
l fl

ex
ib

ili
ty

 a
nd

 p
er

ce
pt

ua
l s

hi
ft.

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

418

Jáuregui-Lobera

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2013:9

Pi
et

er
s 

et
 a

l23
J C

lin
 E

xp
 N

eu
ro

ps
yc

ho
l

17
 A

N
, 1

7 
C

17
.7

5 
A

N
, 1

7.
61

 C
  

Fe
m

al
es

D
ra

w
in

g 
an

d 
 

co
py

in
g 

ta
sk

s
2–

5 
m

on
th

s
A

N
 p

at
ie

nt
s 

sh
ow

ed
 s

ho
rt

er
 r

ea
ct

io
n 

tim
es

 in
 c

op
yi

ng
 

ta
sk

s 
an

d 
sh

or
te

r 
dr

aw
in

g 
tim

e 
in

 t
he

 d
ra

w
in

g 
ta

sk
 t

ha
n 

no
rm

al
 c

on
tr

ol
s, 

an
d 

th
is

 p
at

te
rn

 p
er

si
st

ed
 a

fte
r 

w
ei

gh
t 

re
st

or
at

io
n.

St
ei

ng
la

ss
 e

t 
al

3,
37

J I
nt

 N
eu

ro
ps

yc
ho

l S
oc

15
 A

N
, 1

1 
C

25
.6

 A
N

, 2
4 

C
  

Fe
m

al
es

w
A

SI
, C

V
LT

, S
tr

oo
p,

  
T

M
T

, C
O

w
A

, w
C

ST
Pa

tie
nt

s 
m

ad
e 

m
or

e 
pe

rs
ev

er
at

iv
e 

er
ro

rs
 o

n 
th

e 
w

C
ST

, 
in

di
ca

tin
g 

a 
pr

ob
le

m
 in

 s
et

 s
hi

fti
ng

.
T

ch
an

tu
ri

a 
et

 a
l47

J I
nt

 N
eu

ro
ps

yc
ho

l S
oc

29
 A

N
, 1

4 
R

-A
N

,  
29

 C
28

.5
 A

N
,  

28
.9

 R
-A

N
, 2

6.
3 

C
  

Fe
m

al
es

IG
T

, N
A

R
T

A
N

 p
at

ie
nt

s 
pe

rf
or

m
ed

 p
oo

rl
y 

in
 t

he
 IG

T
 c

om
pa

re
d 

to
 

th
e 

C
 a

nd
 t

o 
th

e 
re

co
ve

re
d 

A
N

 p
ar

tic
ip

an
ts

.

T
ok

le
y 

et
 a

l40
J C

lin
 E

xp
 N

eu
ro

ps
yc

ho
l

24
 A

N
, 2

4 
C

21
.7

9 
A

N
, 2

2.
04

 C
  

Fe
m

al
es

O
bj

ec
t 

as
se

m
bl

y,
  

G
EF

T
, T

M
T

, S
w

T
W

om
en

 w
ith

 A
N

 s
ho

w
ed

 a
 s

ig
ni

fic
an

t 
de

fic
it 

in
 a

bs
tr

ac
t 

th
in

ki
ng

 p
er

fo
rm

an
ce

, w
hi

ch
 c

ou
ld

 n
ot

 b
e 

ex
pl

ai
ne

d 
by

 a
 

m
or

e 
ge

ne
ra

l i
nt

el
le

ct
ua

l d
efi

ci
t 

or
 d

im
in

is
he

d 
in

fo
rm

at
io

n 
pr

oc
es

si
ng

 s
pe

ed
. T

he
 A

N
 s

am
pl

e 
al

so
 s

ho
w

ed
 a

 g
re

at
er

 
pr

eo
cc

up
at

io
n 

w
ith

 d
et

ai
l r

el
at

iv
e 

to
 t

he
 c

on
tr

ol
 g

ro
up

.
C

hu
i e

t 
al

53
Pe

di
at

ric
s

66
 A

N
, 4

2 
C

21
.3

 A
N

, 2
0.

7 
C

  
Fe

m
al

es
SB

w
J, 

H
V

LT
-R

,  
V

R
S 

(w
M

S-
R

)
M

ea
n 

 
6.

4 
ye

ar
s

A
N

 s
ub

je
ct

s 
sh

ow
ed

 im
pa

ir
m

en
ts

 in
 v

er
ba

l a
bi

lit
ie

s, 
co

gn
iti

ve
 e

ffi
ci

en
cy

, r
ea

di
ng

, m
at

he
m

at
ic

s 
an

d 
lo

ng
-t

er
m

 
ve

rb
al

 m
em

or
y.

R
ed

gr
av

e 
et

 a
l13

Br
ai

n 
Im

ag
in

g
6 

A
N

, 6
 C

18
–4

5 
Fe

m
al

es
St

ro
op

 t
as

k
A

N
 p

at
ie

nt
s 

sh
ow

ed
 a

tt
en

tio
na

l b
ia

s 
to

 b
lo

ck
s 

of
 fa

t 
an

d 
th

in
 w

or
ds

.
So

ut
hg

at
e 

et
 a

l38
Ps

yq
ui

at
r R

es
20

 A
N

, 1
4 

BN
, 2

6 
C

26
.8

0 
A

N
, 2

5.
71

 B
N

,
27

.2
7 

C
 

Fe
m

al
es

M
FF

T
A

N
 p

at
ie

nt
s 

sc
or

ed
 s

ig
ni

fic
an

tly
 h

ig
he

r 
on

 t
he

 e
ffi

ci
en

cy
 

di
m

en
si

on
 s

co
re

 t
ha

n 
th

e 
co

nt
ro

l g
ro

up
.

Br
og

an
 e

t 
al

49
J I

nt
 N

eu
ro

ps
yc

ho
l S

oc
22

 A
N

, 1
7 

B,
  

18
 O

b,
 2

0 
C

29
.0

9 
A

N
, 2

9.
94

 B
N

,  
52

.1
1 

O
b,

 2
7.

75
 C

  
Fe

m
al

es

IG
T

T
he

 t
hr

ee
 c

lin
ic

al
 g

ro
up

s 
w

er
e 

si
gn

ifi
ca

nt
ly

 im
pa

ir
ed

 o
n 

th
e 

IG
T

 c
om

pa
re

d 
w

ith
 t

he
 C

 g
ro

up
 o

n 
bo

th
 o

ve
ra

ll 
ta

sk
 

pe
rf

or
m

an
ce

 a
nd

 t
as

k 
le

ar
ni

ng
; h

ow
ev

er
, t

he
 t

hr
ee

 c
lin

ic
al

 
gr

ou
ps

 w
er

e 
no

t 
si

gn
ifi

ca
nt

ly
 d

iff
er

en
t 

fr
om

 e
ac

h 
ot

he
r.

G
ui

lla
um

e 
et

 a
l45

N
eu

ro
ps

yc
ho

lo
gy

49
 A

N
, 3

8 
BN

, 8
3 

C
23

.3
 A

N
, 2

3 
BN

,  
28

 C
 

Fe
m

al
es

N
A

R
T

, I
G

T
N

o 
sig

ni
fic

an
t 

di
ffe

re
nc

es
 in

 IG
T 

pe
rf

or
m

an
ce

 w
er

e 
ob

se
rv

ed
 b

et
w

ee
n 

pa
tie

nt
s 

an
d 

he
al

th
y 

co
nt

ro
ls,

 o
r 

be
tw

ee
n 

re
st

ri
ct

iv
e 

an
d 

pu
rg

in
g 

ty
pe

s 
of

 a
no

re
xi

a 
ne

rv
os

a.
H

at
ch

 e
t 

al
92

In
t J

 E
at

 D
iso

rd
37

 A
N

, 4
5 

C
15

.1
6 

A
N

, N
R

 fo
r 

C
In

te
gN

eu
ro

  
co

gn
iti

ve
 b

at
te

ry
89

 d
ay

s
C

og
ni

tiv
e 

im
pa

ir
m

en
ts

 a
pp

ea
r 

to
 n

or
m

al
iz

e 
w

ith
 r

ef
ee

di
ng

 
an

d 
w

ei
gh

t 
ga

in
.

A
bb

at
e-

D
ag

a 
 

et
 a

l39

BM
C 

Ps
yc

hi
at

ry
30

 A
N

 (
re

st
ri

ct
iv

e)
,  

30
 C

24
.1

3 
A

N
, 2

4.
67

 C
  

N
R

T
M

T
, w

C
ST

,  
H

SC
T

, I
G

T
A

N
 p

at
ie

nt
s 

sh
ow

ed
 m

en
ta

l r
ig

id
ity

 in
 b

ot
h 

ve
rb

al
 a

nd
 

no
nv

er
ba

l d
om

ai
ns

.
G

ie
l e

t 
al

15
Bi

ol
 P

sy
ch

ia
try

19
 A

N
, 3

8 
C

24
.4

 A
N

, 2
4.

3 
C

  
Fe

m
al

es
Ey

e-
tr

ac
ki

ng
, f

oo
d/

 
no

n-
fo

od
 p

ic
tu

re
s

A
N

 p
at

ie
nt

s 
al

lo
ca

te
d 

ov
er

al
l l

es
s 

at
te

nt
io

n 
to

 fo
od

 
pi

ct
ur

es
 b

ut
 s

ho
w

ed
 n

o 
ea

rl
y 

at
te

nt
io

na
l b

ia
s 

to
w

ar
d 

fo
od

 
pi

ct
ur

es
. A

tt
en

tio
na

l e
ng

ag
em

en
t 

fo
r 

fo
od

 p
ic

tu
re

s 
w

as
 

m
os

t 
pr

on
ou

nc
ed

 in
 fa

st
ed

 h
ea

lth
y 

co
nt

ro
l s

ub
je

ct
s.

Sa
rr

ar
 e

t 
al

21
Ps

yc
ho

ne
ur

oe
nd

oc
rin

ol
og

y
30

 A
N

, 2
8 

C
16

.2
 A

N
, 1

6.
7 

C
  

Fe
m

al
es

p-
O

R
T

, T
M

T
,  

D
ST

, C
FT

-2
0-

R
2.

8 
m

on
th

s
Su

bt
le

 d
efi

ci
ts

 in
 c

og
ni

tiv
e 

fle
xi

bi
lit

y 
w

er
e 

fo
un

d 
in

 A
N

 
pa

tie
nt

s 
co

m
pa

re
d 

to
 C

. A
fte

r 
w

ei
gh

t 
ga

in
, t

he
 A

N
 g

ro
up

 
im

pr
ov

ed
 r

el
at

iv
e 

to
 t

he
ir

 b
as

el
in

e 
va

lu
es

 in
 m

os
t 

of
 t

he
 

va
ri

ab
le

s 
bu

t 
di

d 
no

t 
re

ac
h 

C
 v

al
ue

s. 
T

he
y 

st
ill

 s
ho

w
ed

 
sl

ig
ht

 im
pa

ir
m

en
ts

.

(C
on

tin
ue

d)

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

419

Neuropsychology of eating disorders

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2013:9

T
ab

le
 1

 (
Co

nt
in

ue
d)

A
ut

ho
rs

Jo
ur

na
l

Sa
m

pl
e

M
ea

n 
ag

e 
an

d 
se

x
T

es
ts

Fo
llo

w
-u

p
R

es
ul

ts

Sh
ot

t 
et

 a
l31

N
eu

ro
ps

yc
ho

lo
gy

21
 A

N
, 1

9 
C

25
.2

 A
N

, 2
7.

3 
C

Im
pl

ic
it 

ca
te

go
ry

  
le

ar
ni

ng
 t

as
k 

 
(G

ab
or

 p
at

ch
es

)

A
N

 p
at

ie
nt

s 
w

er
e 

le
ss

 a
cc

ur
at

e 
on

 im
pl

ic
it 

ca
te

go
ry

 
le

ar
ni

ng
 r

el
at

iv
e 

to
 C

. E
ve

n 
w

he
n 

A
N

 p
at

ie
nt

s 
us

ed
 t

he
 

ap
pr

op
ri

at
e 

(ie
, i

m
pl

ic
it)

 s
tr

at
eg

y 
th

ey
 w

er
e 

st
ill

 im
pa

ir
ed

 
re

la
tiv

e 
to

 C
 w

ho
 a

ls
o 

us
ed

 t
he

 s
am

e 
st

ra
te

gy
.

C
ar

di
 e

t 
al

59
W

or
ld

 J 
Bi

ol
 P

sy
ch

ia
try

29
 A

N
, 1

7 
BN

,  
13

 R
-A

N
, 9

 R
-B

N
,  

50
 C

27
.3

 E
D

, 
29

.5
 E

D
-R

, 2
5.

3 
C

Fe
m

al
es

D
ot

 p
ro

be
 t

as
k 

 
w

ith
 fa

ce
s

Pa
tie

nt
s 

w
ith

 a
 li

fe
tim

e 
di

ag
no

si
s 

of
 E

D
 s

ho
w

ed
 a

n 
at

te
nt

io
na

l b
ia

s 
to

 r
ej

ec
t 

fa
ce

s 
an

d 
a 

di
ffi

cu
lty

 d
is

en
ga

gi
ng

 
at

te
nt

io
n 

fr
om

 t
he

se
 s

tim
ul

i.

A
bb

re
vi

at
io

ns
: A

N
, a

no
re

xi
a 

ne
rv

os
a;

 A
H

Q
, A

nn
et

t h
an

de
dn

es
s 

qu
es

tio
nn

ai
re

; A
M

T
, A

us
tin

 M
az

e 
te

st
; B

D
, b

lo
ck

 d
es

ig
n;

 B
N

, b
ul

im
ia

 n
er

vo
sa

; B
SR

T
, B

us
ch

ke
’s

 s
el

ec
tiv

e 
re

m
in

di
ng

 te
st

; B
T

, B
ri

xt
on

 te
st

; B
V

R
T

, B
en

to
n 

vi
su

al
 r

et
en

tio
n 

te
st

 (
re

vi
se

d)
; B

V
T

, B
ak

an
 v

ig
ila

nc
e 

ta
sk

; C
, c

on
tr

ol
; C

A
L,

 c
on

di
tio

na
l a

ss
oc

ia
tiv

e 
le

ar
ni

ng
; C

BT
, c

at
 b

at
 t

as
k;

 C
D

R
, c

og
ni

tiv
e 

dr
ug

 r
es

ea
rc

h;
 C

FT
, c

od
in

g 
F’

s 
ta

sk
; C

FT
20

, c
ul

tu
re

 fa
il 

in
te

lli
ge

nc
e 

te
st

 2
0;

 C
FT

-2
0-

R
, c

ul
tu

re
 fa

il 
in

te
lli

ge
nc

e 
te

st
-2

0 
(r

ev
is

ed
); 

C
O

w
A

, c
on

tr
ol

le
d 

or
al

 w
or

d 
as

so
ci

at
io

n 
te

st
; C

PT
, c

on
tin

uo
us

 p
er

fo
rm

an
ce

 te
st

; C
R

, c
ue

d 
re

ca
ll;

 C
V

LT
, C

al
ifo

rn
ia

 v
er

ba
l l

ea
rn

in
g 

te
st

; D
LP

ST
, d

ai
ly

 li
vi

ng
 p

ro
bl

em
 s

ol
vi

ng
 ta

sk
; D

S,
 d

ig
it 

sy
m

bo
l; 

D
SP

A
LT

, d
ig

it 
sy

m
bo

l 
pa

ir
ed

 a
ss

oc
ia

te
s 

le
ar

ni
ng

 ta
sk

; D
ST

, d
ig

it 
sy

m
bo

l t
es

t; 
D

T
D

, d
ua

l t
as

k 
de

si
gn

; D
V

M
S,

 D
en

m
an

 v
er

ba
l m

em
or

y 
sc

al
e;

 E
D

, e
at

in
g 

di
so

rd
er

s;
 F

, f
em

al
es

; F
A

T
, f

oc
us

ed
 a

tt
en

tio
n 

ta
sk

; F
PR

, f
re

e 
pa

ra
gr

ap
h 

re
ca

ll;
 F

R
M

T
, f

re
e 

re
ca

ll 
m

em
or

y 
te

st
; 

G
EF

T
, g

ro
up

 e
m

be
dd

ed
 fi

gu
re

s 
te

st
; G

T
, g

am
bl

in
g 

ta
sk

; H
D

R
, h

ig
h 

in
 d

ie
ta

ry
 r

es
tr

ai
nt

; H
ET

, h
ap

tic
 e

xp
lo

ra
tio

n 
ta

sk
s;

 H
IT

, h
ap

tic
 il

lu
si

on
 t

as
k;

 H
SC

T
, H

ay
lin

g 
se

nt
en

ce
 c

om
pl

et
io

n 
ta

sk
; H

V
LT

-R
, H

op
ki

ns
 v

er
ba

l l
ea

rn
in

g 
te

st
 (

re
vi

se
d)

; 
IF

R
T

, i
m

m
ed

ia
te

 fr
ee

 r
ec

al
l t

as
k;

 IG
T

, I
ow

a 
ga

m
bl

in
g 

te
st

; L
A

T
, l

at
er

al
 a

sy
m

m
et

ry
 t

es
ts

; L
C

T
 (

d2
), 

le
tt

er
 c

an
ce

lla
tio

n 
ta

sk
 (

d2
); 

LD
R

, l
ow

 in
 d

ie
ta

ry
 r

es
tr

ai
nt

; L
S,

 le
tt

er
 s

ym
bo

l; 
M

, m
al

es
; M

M
FT

, m
at

ch
in

g 
fa

m
ili

ar
 fi

gu
re

 t
es

t; 
M

P,
 M

iln
er

 
pa

th
w

ay
 in

 r
ev

er
se

; M
V

M
T

, M
un

ic
h 

ve
rb

al
 m

em
or

y 
te

st
; M

w
T

-B
, v

er
ba

l i
nt

el
lig

en
ce

; N
A

R
T

, N
at

io
na

l a
du

lt 
re

ad
in

g 
te

st
 ; 

N
A

R
T

-R
, N

at
io

na
l a

du
lt 

re
ad

in
g 

te
st

 (
re

vi
se

d)
; N

S,
 n

um
be

r 
se

qu
en

ce
; O

A
T

, o
bj

ec
t 

al
te

rn
at

io
n 

te
st

; P
C

, p
ic

tu
re

 
co

m
pl

et
io

n;
 P

M
, p

ro
se

 m
em

or
y;

 p
-O

R
T

, c
og

ni
tiv

e 
fle

xi
bi

lit
y 

co
m

pu
te

r 
ba

se
d 

te
st

; P
ST

, p
ic

tu
re

 s
et

 te
st

; R
A

V
LT

, R
ey

 a
ud

ito
ry

 v
er

ba
l l

ea
rn

in
g 

te
st

; R
BA

N
S,

 r
ep

ea
ta

bl
e 

ba
tt

er
y 

fo
r 

th
e 

as
se

ss
m

en
t o

f n
eu

ro
ps

yc
ho

lo
gi

ca
l s

ta
tu

s;
 R

SP
M

T
, R

av
en

 
st

an
da

rd
 p

ro
gr

es
si

ve
 m

at
ri

ce
s 

T
; S

Bw
J, 

st
an

da
rd

 b
at

te
ry

 o
f t

he
 w

oo
dc

oc
k-

Jo
hn

so
n 

III
; S

D
, s

ym
bo

l d
ig

it;
 S

D
M

T
, s

ym
bo

l d
ig

it 
m

od
al

ity
 t

es
t; 

SR
T

, s
im

pl
e 

re
ac

tio
n 

tim
e;

 S
w

T
, s

po
t 

th
e 

w
or

d 
te

st
; T

C
F,

 T
ay

lo
r 

co
m

pl
ex

 fi
gu

re
; T

FT
T

, t
w

o-
fin

ge
r 

ta
pp

in
g 

ta
sk

; T
M

T
, t

ra
il 

m
ak

in
g 

te
st

; V
FT

, v
er

ba
l fl

ue
nc

y 
ta

sk
; V

O
C

, v
oc

ab
ul

ar
y 

ba
tt

er
y;

 V
PD

T
, v

is
ua

l p
ro

be
 d

et
ec

tio
n 

ta
sk

; V
R

S 
(W

M
S-

R
), 

vi
su

al
 r

ep
ro

du
ct

io
n 

su
bs

ca
le

 o
f t

he
 W

ec
hs

le
r 

M
em

or
y 

Sc
al

e 
(r

ev
is

ed
); 

V
S,

 v
er

ba
l s

tim
ul

i; 
w

A
IS

-II
I, 

w
ec

hs
le

r 
ad

ul
t i

nt
el

lig
en

ce
 s

ca
le

 II
I; 

w
A

IS
-R

, w
ec

hs
le

r 
ad

ul
t i

nt
el

lig
en

ce
 s

ca
le

 (r
ev

is
ed

); 
w

A
SI

, w
ec

hs
le

r 
ab

br
ev

ia
te

 s
ca

le
 o

f i
nt

el
lig

en
ce

; w
C

T
, w

or
d 

co
m

pl
et

io
n 

te
st

; w
C

ST
, w

is
co

ns
in

 c
ar

d 
so

rt
in

g 
te

st
; w

IP
, r

ed
uc

ed
 v

er
si

on
 

of
 t

he
 w

A
IS

, G
er

m
an

 t
ra

ns
la

tio
n;

 w
IS

C
-R

, w
ec

hs
le

r 
in

te
lli

ge
nc

e 
sc

al
e 

fo
r 

ch
ild

re
n 

(r
ev

is
ed

); 
w

L 
I-I

I, 
w

or
d 

lis
ts

 I 
an

d 
II 

of
 t

he
 w

ec
hs

le
r 

m
em

or
y 

sc
al

e 
III

; w
M

S-
R

, w
ec

hs
le

r 
m

em
or

y 
sc

al
e 

(r
ev

is
ed

); 
w

PG
, w

ei
gh

t-
pr

eo
cc

up
ie

d 
gr

ou
p;

 
w

R
A

T
-3

, w
id

e 
ra

ng
e 

ac
hi

ev
em

en
t 

te
st

 3
; w

ST
, w

ei
gl

’s
 s

or
tin

g 
te

st
.

food pictures versus non-food pictures), it has been shown 

that AN patients have more attentional disengagement to 

food pictures  compared with control subjects. Attentional 

disengagement was positively related to the severity of the 

disorder (eg, lower body mass index [BMI]). Apart from 

the selective attention captured by “emotional pictures,” 

this study reports that individuals with AN show no early 

vigilance (sustained attention) but do show later avoidance 

when confronted with food information.15 Words reflecting 

either a thin or a large physique and positively or negatively 

valenced emotion words have been used in a visual detection 

task with ED patients. Both AN and BN patients directed 

their attention away from stimulus words connoting a thin 

physique. In contrast, there was a trend to direct their atten-

tion towards stimulus words connoting a large physique. 

Comparing AN and BN, results reflected a tendency for 

AN patients to direct their attention toward positive emotion 

words while those with BN tended to direct their attention 

away from these words.16 The “divided attention” has been 

tested by means of the dual task design (Zimmermann and 

Fimm)17 in a 7-month follow-up study. Regarding the atten-

tional demands, the level of performance increased, but it 

must be noted that only divided attention was impaired at 

the beginning of this study.18

In other tasks, predominantly measuring “different facets 

of attention” (eg, Trail Making Test and letter cancellation 

test), the level of performance improved as a function of 

time during treatment.18 Despite these functions not being 

impaired at the beginning of the study, other authors have 

reported that patients are significantly impaired on a number 

of performance measures related to attentional processes, 

simple reaction time, choice reaction time, derived “thinking” 

time, and digit vigilance.19 In line with Lauer et al,18 others 

did not find any significant differences in the attentional 

or mental tracking capacities (Trail Making Test, revised 

Wechsler Memory Scale [attention/concentration index], and 

digit symbol) between AN patients and control participants.20 

Moreover, other authors did not find any significant differ-

ences between AN patients and control participants using a 

digit symbol test either at baseline or follow-up.21

With respect to “psychomotor speed,” Pieters et al 

reported that anorectic patients were significantly faster in a 

drawing task and showed shorter reaction times in copying 

tasks. In the most complex copying task, patients showed 

shorter reaction time and longer reinspection time with 

respect to control participants. In addition, patients com-

mitted more errors than control participants.22 In order to 

explore the effect of weight restoration, Pieters et al studied 
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the performance of AN patients in drawing and copying tasks. 

Again, AN patients showed shorter reaction times in copying 

tasks and shorter drawing time in the drawing task compared 

to normal controls. This pattern persisted after weight gain.23 

This persistence has also been reported in motor tasks after 

weight recovery of AN patients.24 Considering the effect of 

an inpatient treatment program for anorexia nervosa, the 

neuropsychological functioning improves during treatment 

with significant changes in psychomotor speed.25

In summary, it seems that AN patients have attentional 

bias to “fat” and “thin” words as well as more attentional 

disengagement to food pictures. Patients with AN seem to 

be faster in drawing tasks and tend to show shorter reaction 

times in copying tasks. Comparing AN and BN, patients with 

AN tend to direct their attention towards positive emotion 

words while those with BN tend to direct their attention away 

from these words. We can conclude that AN patients show 

more relevant attention deficits in functions such as vigilance 

and selective attention.

Memory and learning
First of all, it must be noted that different authors study dif-

ferent types of memory with respect to ED. Thus, implicit 

and explicit memory, short- and long-term memory, and 

different aspects like learning, recall, recognition of different 

materials, etc, are usually mentioned.

In this regard, Mathias and Kent explored memory and 

learning by means of the revised Wechsler Memory Scale, 

Rey Auditory Verbal Learning Test, Austin Maze, and the 

Rey-Osterrieth Complex Figure Test. As a result, they found 

that patients with AN differed from control  participants 

in their performance on the immediate and delayed  trials 

of the logical memory subtests. Patients demonstrated 

a much poorer ability to recall verbal passages.20 In a recent 

analysis of the neuropsychological profile of patients with 

AN, a relative weakness in visuospatial memory has been 

reported.26 Green et al assessed the cognitive performance 

of AN patients including an immediate free recall task; 

patients recalled fewer words than nonclinical controls.11 

In addition, Kingston et al reported that anorectic patients 

had worse performance than controls in different functions 

including memory.27 With respect to “long-term memory” 

or continuing storage of information (analyzing immediate 

word recall/delayed word recall, word  recognition, and picture 

recognition), patients with AN produced a greater number of 

errors (words not present in the learnt list) and they showed 

lower sensitivity index in word and picture recognition. There 

were no differences in reaction times. In the same study, 
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working memory  (temporary storage and manipulation of 

the information necessary for different tasks) was explored 

by means of memory scanning and spatial working memory. 

In this case, patients had significantly longer  reaction times.19 

Working memory has been assessed by Lauer et al by means 

of material presented verbally (analyzing the backward 

memory span for digits) and material presented visually (ana-

lyzing the backward span). In this regard, AN patients showed 

normal performance.18 The work of Green et al showed no 

differences in the Bakan vigilance task when comparing AN 

patients and control subjects. The Bakan vigilance task has 

a high loading on the central executive component of the  

working memory model.11

Considering “explicit memory,” two different tasks 

 (verbal and nonverbal) were used in a study by  Bradley et al. 

In addition, different tests of memory were applied. While 

differences between AN patients and controls were observed 

with respect to verbal and nonverbal tasks (event related 

potentials (ERP) waveform amplitudes and latencies), 

there were no differences on neuropsychological measures, 

including memory tests.28 Both “implicit” (word-completion 

test) and “explicit” (cued recall test) memory for shape-, 

 weight-, and food-related words, have been analyzed in 

patients with AN. Results showed a strong explicit memory 

bias for anorexia-related words for patients with AN but not 

for nondieting  controls. There was no evidence of a similar 

bias in implicit  memory.29 The explicit memory for fatness 

words has also been studied and a memory bias for these 

words was found among anorectic patients.30 Short-term 

verbal memory (capacity to hold a small amount of informa-

tion in mind in an available state for a short period of time) 

has been explored by carrying out a free paragraph recall 

task and the California Verbal Learning Test in a study by 

Lauer et al; patients with AN showed normal performance 

in these tasks.18

Another recent study analyzed implicit category  learning. 

Patients with AN were less accurate when dealing with 

a task in which they and control participants were asked 

to categorize simple perceptual stimuli into one of two 

 categories. Results showed that, even when patients used the 

appropriate (ie, implicit) strategy, they were impaired relative 

to controls when using the same strategy.31 Comparing BN 

patients and control subjects, AN patients have shown an 

impairment performance with neutral material but not with 

individually threatening material in a conditional associative 

learning task.32

The main conclusions about this function may be 

 summarized with the following results: AN patients show a 

poorer ability to recall verbal passages and they tend to recall 

fewer words and commit a greater number of errors with 

longer reaction times. In addition, patients with AN show 

a strong explicit memory bias for anorexia related words. 

While AN patients maintain a normal learning memory 

capability, they show selective memory biases.

Visual perception and visuospatial ability
In the above mentioned study by Bradley et al, AN patients 

showed longer latencies for nonverbal (visual) tasks relative 

to verbal tasks, thus noting a theoretical difficulty in pro-

cessing visual information.28 In another study, AN patients 

showed a worse performance on tasks measuring visuospatial 

ability (block design and picture completion).27 Gillberg et al 

have reported a worse performance of AN patients on the 

object assembly subtest of the Wechsler Abbreviated Scale 

Of Intelligence (revised) in contrast with a better result in 

the block design subtest.33 Mathias et al assessed visuospatial 

ability using the Rey-Osterrieth complex figure test and the 

block design and object assembly subtests of the Wechsler 

Abbreviated Scale Of Intelligence (revised). There were no 

differences between AN patients and control participants.20

In summary, compared to other functions, there is a 

shortage of studies on this area, some results suggesting 

visuospatial deficits in patients with ED.

Executive functions
In a recent study, executive functions were explored using 

the Ravello Profile in a sample of patients with AN. Patients 

were within the average range on the assessment of  executive 

functioning except for one measure of set shifting.26 This Rav-

ello Profile has been suggested as a tool to define a common 

shared neuropsychological assessment battery.34 Difficulties 

in abstraction and flexibility of thought have been reported 

in AN patients when compared with control participants.35 

Lauer et al found that AN patients showed mild to moder-

ate deficits, particularly on those tasks  covering attentional 

demands and problem-solving abilities, which improved 

after several months of treatment.18 Considering cognitive 

flexibility, a different pattern has been reported for AN and 

BN patients: patients with AN show impairments on simple 

alternation and perceptual shift and BN patients show diffi-

culties in mental flexibility and perceptual shift.36  Difficulties 

of AN patients with set-shifting tasks have also been reported 

in other studies.37 Other authors have  suggested that AN 

patients perform better on local information  processing 

tasks than on global processing tasks38 and that they show 

a cognitive rigidity in both verbal and nonverbal domains.39 
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In the same line of thinking, women with AN have shown a 

significant deficit in abstract thinking performance, which 

could not be explained by a more general intellectual deficit or 

diminished information processing speed. Patients with AN 

have also shown a greater preoccupation with detail relative 

to control participants.40 This obsession for details has also 

been reported by other authors.41 These deficits in set shifting 

abilities have been considered independent of  starvation in 

adults.42 With respect to the set shifting  difficulties as traits 

linked to possible endophenotypes,43 recently, the set shifting 

impairment in AN has been reported to be probably unrelated 

to polymorphisms of SNAP-25 gene.44 In addition, the set 

shifting deficits have not been demonstrated in adolescent 

patients with AN.42 In contrast, Kingston et al did not find 

differences between AN patients and controls by means of 

cognitive flexibility tasks.27

Another explored function is decision making (the capac-

ity to make decisions about a course of action). In this regard, 

Guillaume et al used the Iowa Gambling Task to analyze this 

function; they did not find significant differences between 

patients and controls.45 By means of the same task, a lower 

decision-making capacity has been reported in both AN and 

BN patients.8,46 In addition, it must be noted that the scores 

on the Iowa Gambling Task seemed not to improve over time 

in AN patients.47 Using the same task, it has been reported 

that, compared to control women, AN patients and recovered 

AN patients showed poor set shifting and decision-making 

skills.48 Including obese patients, a similar impairment on 

the Iowa Gambling Task in AN and BN patients as well as 

in obese participants has been found.49

Difficulties in abstraction and flexibility of thought 

along with an obsession for details are considered the main 

findings in AN patients. With respect to decision making, 

a lower decision-making capacity has been reported in both 

AN and BN patients.

Other functions
With respect to mathematic reasoning, Neumarker et al found 

that, initially, number processing performance was signifi-

cantly lower in AN patients compared to controls.50 However, 

when the patients restored their normal body weight, the 

prevalence of patients with a subnormal arithmetic perfor-

mance was analogous to that in the normal population.

Different studies have failed to report significant dif-

ferences between patients and controls considering verbal 

functions.20,28,33,51

Bradley et al did not find learning deficits in digit–symbol 

paired associate learning.28 Despite having observed a worse 

performance on attention, visuospatial ability, and memory, 

Kingston et al did not find learning deficits.27 In a study by 

Mathias et al, patients with AN were found to be deficient 

in the ability to recall meaningful prose and visuospatial 

information but not in other functions of learning.20

Haptic explorations have been developed in AN patients 

with poorer performance than control individuals. In addition, 

reproduction quality was unchanged after weight gain and 

independent of BMI and intelligence. Mean exploration time 

was similar in AN patients and controls.52

From a global perspective, impairments in verbal abilities, 

cognitive efficiency, reading, mathematics, and long term 

verbal memory have been reported among AN patients even 

years after diagnosis and with normal BMI.53

BN
Neurocognition in BN is clearly under-researched compared 

to AN, and the most relevant focus has been the comparison 

between AN and BN patients with respect to impulsivity.54,55 

In addition, the reported poor inhibitory control in BN 

patients has been at least partly attributed to an impulsive 

disposition.56 Patients with BN tend to react faster than 

controls in tasks like go/no go affective shifting. They also 

have poorer discrimination ability than controls and show 

inhibition problems, particularly when the targets are related 

to food.57

Attention
A recent study has focused on attention by means of a 

d2-letter cancellation task, among other functions. As a result, 

authors found out that patients with BN performed as well as 

healthy controls on the tasks. Attention task performance was 

poorer in eating disorders not otherwise specified, bulimic 

type, than in bulimic patients.58

With a visual probe detection procedure, Rieger et al 

found a tendency for AN patients to direct their attention 

towards positive emotion words while those with BN tended 

to direct their attention away from these words.16

The major finding of Lauer et al was that patients with 

AN and BN did not differ with respect to their neuropsy-

chological task profiles;18 both showed mild to moderate 

deficits, particularly in tasks covering attentional demands 

and problem-solving abilities.

Cardi et al59 have reported that AN and BN patients show an 

attentional bias to rejecting faces and a difficulty disengaging 

attention from these stimuli. In addition, they have sustained 

attentional avoidance of accepting faces. In order to analyze 

the possible continuum of AN to BN to obesity, compared to 
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obese patients, AN patients (restrictive type) seem to be more 

attentive to angry faces and have difficulties in being attentive to 

positive expressions, while obese patients have shown problems 

in looking for or being attentive to negative expressions.60

Patients with BN have shown worse performance in a 

symbol digit modalities test; despite being faster than con-

trols, they made more errors.55

Other authors have not found differences between BN 

patients and control participants by way of a modified Stroop 

test.61 Similarly, Lovell et al used an emotional Stroop task 

and determined that women currently suffering from BN and 

women who had recovered from AN were found to be more 

distracted by shape concerns than women who had never suf-

fered ED and women who had recovered from BN.62 By means 

of food/eating, weight/shape, emotion, and neutral words in 

a Stroop task, Jones-Chesters et al reported that BN patients 

showed increased naming latency for emotion words.63

In order to explore the effects of treatment, Carter 

et al studied a group of BN patients by means of a Stroop 

color naming task. Patients performed significantly faster 

on information processing tasks at posttreatment than at 

pretreatment and significantly slower on food/body words 

than on control words. In addition, patients performed 

significantly slower on color words than on food/body 

words.64

In summary, patients with BN seem to show some atten-

tional biases for weight- and shape-related words as well as 

an increased naming latency for emotion words.

Memory
Legenbauer et al65 studied a group of BN patients who 

were exposed to body-related and neutral TV commercials 

then assessed recall and recognition rates. Poorer recogni-

tion and recall of body-related stimuli was found for BN 

patients compared to controls, suggesting a memory bias. 

Esplen et al66 studied the evocative memory in BN by way 

of the Aloneness/Evocative Memory Scale. A lower level 

of soothing receptivity (indicating a decreased capacity for 

self-soothing) was correlated with a decreased capacity for 

evocative memory. A lower level of soothing receptivity and 

decreased capacity for evocative memory were associated 

with a greater experience of aloneness.

Short-term verbal memory has been assessed by way 

of a free paragraph recall task and the California Verbal 

Learning Test in a group of ED patients. After 16 weeks 

of therapy plus 8 weeks of outpatient status, the number of 

items recalled decreased in AN patients and increased in 

patients with BN.18

To summarize, poorer recognition and recall of body-

related stimuli have been found, suggesting possible memory 

biases in ED patients.

Executive functions
The study by Lauer et al reported that AN as well as BN 

patients showed mild to moderate deficits on tasks relating 

to problem-solving abilities.18

Taking into account impulsivity, Steiger et al found that 

binge eating is closely linked to dietary control in most BN 

individuals, but this may be less typical of individuals show-

ing marked impulsivity.67

Brand et al68 explored the decision-making deficits in 

BN patients by means of the Game Of Dice Task. Patients 

chose the disadvantageous alternatives more frequently 

than did control subjects. Performance on the Game Of 

Dice Task was related to executive functioning but not to 

other neuropsychological functions, personality, or disease-

specific variables in the BN group. The authors stated that, 

in BN patients, decision-making abnormalities and executive 

reductions could be demonstrated and might be neuropsycho-

logical correlates of the patients’ dysfunctional everyday life 

decision-making behavior.68 In the same line, Guillaume et al 

studied decision making by way of the Iowa Gambling Task 

including AN and BN patients as well as controls.45 These 

authors concluded that there was not reduced decision  making 

in ED patients. Nevertheless, other authors have found that 

BN patients performed poorly in this task.69

The main results in this area suggest possible decision-

making abnormalities and executive reductions in BN 

patients.

BED
There are several studies based on samples comprising choco-

late cravers,70 fasting and non-fasting normal individuals,71 

overweight/obese females,72,73 or subjects with different 

eating disorders.74,75 In these studies, different paradigms 

have been used, such as Stroop tasks, visual dot probe task, 

the visual search paradigm, or eye movement monitoring. 

Nevertheless, there is a shortage of studies specifically 

focused on BED.

Considering the keys to control unwanted behaviors and 

thoughts (attention, inhibitory control, mental flexibility), 

Mobbs et al76 compared obese persons with and without BED 

by means of a food/body mental flexibility task. All patients 

made more errors and omissions than controls did. Obese 

patients with BED made more errors and omissions than those 

without BED. Another study, using the Iowa Gambling Task 
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and a delay discounting measure, reported that obese and BED 

patients had worse performance on both tasks compared to 

control participants, but did not differ from each other.77

Discussion
Neuropsychological assessment of ED is being used in order 

to diagnose better and to conceptualize and design therapeutic 

plans. It is clear that the main efforts have been expended 

in AN. Another evident fact is that methodological limitations 

are more a rule than an exception in the literature regarding 

this field of study. Is there neuropsychological impairment 

in ED? Maybe or maybe not. Different types of ED, differ-

ent populations, different tests, different follow-up periods, 

different severities, and so on, are hindrances to establishing 

an accurate answer to that question.

Perhaps the most important question is if the 

neuropsychological findings reported in ED are reversible 

with appropriate treatment (ie, are deficits an expression 

of traits or a mere consequence that emerged during the 

course of the disorder?). In a study by Green et al,11 AN 

patients completed different neuropsychological tasks (on 

three  occasions) over the course of 12 weeks of inpatient 

 treatment.  Following  treatment, patients did not improve 

their cognitive  performance. On the third occasion the mean 

BMI was 16.53, which represents undernutrition.11 Sarrar 

et al21 studied the cognitive functions of AN patients before 

and after weight gain. The mean BMI at the final testing 

session was 17.4. Lauer et al18 included BN and AN patients 

in a study assessing their neuropsychological states before, 

during, and after a treatment. As a result, in the last testing 

session (7 months after the beginning of the treatment), the 

impaired cognitive functions improved similarly in AN and 

BN patients. The main finding of this study was the absence 

of association between cognitive and clinical rectifications, 

which led the authors to suggest the existence of mediating 

factors (eg, hormonal or metabolic). In this case, the weight 

status was expressed as a percentage of ideal body weight 

and changed from 70.1% to 86.8% and from 99.6% to 

95.8% in AN and BN patients, respectively. Recently, Pieters 

et al23 reported the persistence of some altered patterns after 

weight restoration (change of BMI from 14.56 to 18.90) in 

AN inpatients after an average stay of 131 days. Another 

study25 showed that neuropsychological functioning improved 

over the course of treatment, but this improvement was not 

associated with a change in BMI (from 16.58 to 19.28 after 

a mean of 32.79 days). In other cases, the neuropsychologi-

cal assessment was made a period of time after admission 

in the hospital (eg, 24.6 days in another study by Pieters 

et al).22 The study by Carter et al64 with BN patients reported 

that patients performed significantly faster on information 

processing tasks posttreatment than pretreatment and sig-

nificantly slower on food/body words than on control words. 

However, patients performed  significantly slower on color 

words than on food/body words. Kingston et al27 reported 

that, following treatment, AN patients improved relative to the 

control group only on tasks  assessing  attention. In addition, 

lower weight, but not  duration of illness, was associated with 

poorer  performance on tasks assessing  flexibility/inhibition 

and memory.  Tchanturia et al78 analyzed set shifting tasks in 

AN patients, and difficulties in these tasks did not show any 

improvement following retesting after weight recovery.

Besides a few studies that stated that cognitive deficits 

diminished after weight restoration,79–82 others11,27,78 have not 

observed such an improvement. What do neuropsychologi-

cal deficits represent in ED? To date, this question remains 

unanswered. The only clear response is that there are severe 

methodological differences among studies. Are there state-

related deficits and trait-related deficits?

The neuropsychological functions in ED have been 

accompanied by studies based on neuroimaging and neu-

rophysiology in order to correlate structural and functional 

brain changes with neuropsychological findings.83,84 Due 

to the enormous amount of variables (weight, duration of 

illness, medications, etc), it is difficult to demonstrate the 

correlation between brain changes and functional changes. 

In order to establish a cause and effect relationship, it would 

be necessary to develop longitudinal neuroimaging studies. 

Is there a time limit of duration of weight loss, beyond which 

normalization of brain function would be more difficult? 

Would a longer period of normal eating and weight main-

tenance be required to improve cognitive functioning?4 In a 

recent study based on patients with early-onset AN, authors 

have suggested that neurobiological abnormalities at initial 

presentation predict neuropsychological status at follow-up, 

which might indicate a distinct neurodevelopmental subtype 

of early-onset AN.85

Different changes in AN patients are not specific. For 

example, Cooper and Todd have found no differences 

between AN and BN patients.86 In addition, healthy indi-

viduals under a restrictive diet may suffer difficulties in 

sustained attention and short-term memory.87 To some 

extent, it may be that some deficits observed in AN depend 

on food deprivation (with the corresponding biological 

consequences). The case of BN seems to be different, with 

respect to normal weight and overweight individuals. Binge 

episodes and purging behaviors would cause biological 
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alterations, which, consequently, would alter performance 

on neuropsychological tasks.4

What is the clinical relevance of such a vast number of 

 studies? Although the results give us some new  practical 

 knowledge, these types of studies remain substantially 

 theoretical. Is it necessary to implement new forms of 

treatment to specifically focus on the neuropsychological 

impairment of these patients? The authors of one study have 

observed that patients with more cognitive deficits have 

a worse prognosis.79

Former studies on the neuropsychology of ED highlighted 

the reversibility of neuropsychological impairments.18,27 

Recent studies try to direct the attention to the neuropsycho-

logical impairments as predisposing factors and/or specific 

eating-disorder-related findings. An example of these efforts 

to search for ED endophenotypes are the several articles by 

Lopez et al regarding the concept of central coherence.88–90 

Nevertheless, potential confounding factors, comorbid 

pathologies, use of different medications, etc, make it dif-

ficult to form definitive conclusions.45 It seems that a jump 

is being made from the “consequences of malnutrition” to 

“predisposing factors to suffer ED”. It must be noted that 

the unanimous consensus is that there are no gross neurop-

sychological deficits in AN.9 In addition, despite the persis-

tence of impairments after weight recovery stated by some 

authors,11,27,78 another study has reported that the cognitive 

performance of AN patients can show improvement even after 

a period of 2 years following patient discharge.91 In a recent 

study focused on the first admission of adolescent patients 

with AN, cognitive impairments appear to normalize with 

refeeding and weight gain.92

In summary, the problem with the classification system 

of ED, the values of BMI considered in different studies, dif-

ferent sample sizes, the absence of ecological paradigms (eg, 

how neuropsychological deficits affect daily functioning), the 

possibility of previous neurological lesions (eg, perinatal), the 

subgroups of ED, duration of illness variability, and comorbid 

pathologies are some variables to consider before conclu-

sions can be made. In addition, the classification systems of 

cognitive functions differ considerably among the different 

studies. As a result, the tests and tasks to assess the same 

function also differ among studies.

Conclusion
Different neuropsychological alterations have been described 

in ED, particularly in AN. Nevertheless, there are many 

inconsistencies among studies, mainly due to methodological 

biases. It remains unclear if some findings are related to traits 

or if they are a mere consequence of the core pathology (eg, 

malnutrition). To date, the clinical and therapeutic relevance 

of the neuropsychological findings in ED remains unclear. 

The main change in this field of study may be the view of neu-

ropsychological impairments as predisposing factors of ED 

rather than a mere consequence of it. Some specific functions 

such as cognitive flexibility, problem solving, impulsiveness, 

etc, need to be related to the modern neuroimaging studies 

on ED in order to clarify the weight of the disposition and 

the consequences of each type of ED.
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