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Background: The grammar assessment in aphasia has been done by few standard tests, but today these tests cannot precise evaluate 
the sentence production in agrammatic patients. In this study, we review structures and contents of tests or tasks designed to find more 
frequent methods for sentence production ability in aphasia patients. Materials and Methods: We searched the Cochrane library, 
Medline by PubMed, Science Direct, Scopus, and Google Scholar from 1980 to October 1, 2013 and evaluated all of exist tests or tasks 
included in the articles and systematic reviews. The sentence production has been studied in three methods. It contains the use of sentence 
production in spontaneous speech, tasks designed and both methods. The quality of studies was assessed using Critical Appraisal Skills 
Program. Results: The 160 articles were reviewed and 38 articles were studied according to inclusion and exclusion criteria. They were 
classified into three categories based on assessment methods of sentence production. In 39.5% studies, researchers have used tasks 
designed, 7.9% articles have applied spontaneous speech and 52.6% articles have used both methods for evaluation production. Inter-rater 
reliability was between 90% and 100% and intra-rater reliability was between 96% and 98% in studied. Conclusion: Agrammatic aphasia 
has syntax disorders, especially in sentence production. Most researchers and clinicians used both methods for evaluation production.
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For the assessment of agrammatism in aphasia is to 
administer a standardized aphasia test battery such 
as the Western Aphasia Battery (Kertesz, 1982) or the 
Boston Diagnostic Aphasia Examination (Goodglass and 
Kaplan, 1983).[2] Standard tests to grammar assessment 
have three areas include testing sentence comprehension, 
testing verbs and verb arguments, testing sentence 
production and examining spontaneous discourse. 
Sentence comprehension tests are revised token test 
(McNeil and Prescot, 1978), auditory comprehension 
test for sentences (Shewan, 1981). However, they do 
not address all types of sentence-level problems. The 
most aspect of testing for agrammatic aphasia is the 
examination of verbs and verb arguments structures. 
Few published test is presently available for doing 
this, although several research laboratories around the 
world have developed protocols for this purpose.[2] One 
measure that has been used clinically for testing sentence 
production is the story completion test (Gleason et al., 
1975; Goodglass et al., 1972). The examiner presents 
the model of the target sentence using the semantically 
reversed picture and then asking the patient to produce 
a similar sentence the target picture.[2]

INTRODUCTION

Aphasia is an acquired communication disorder 
caused by brain damage and it result in impairments in 
speaking, listening, reading, and writing.[1] According 
to the National Institute for Deafness and Other 
Communication Disorders (1999), about 1 million 
people in the United States currently have aphasia.[1]

In aphasiology, “grammar” means the sentence structure, 
such as verb inflection as well as the relationship between 
sentence constituents. Agrammatism refers to pattern 
of sentence production that reflects an absence of 
grammatical structure.[2] Individuals with agrammatism 
show difficulty producing closed-class words that is, free-
standing grammatical morphemes such as preposition, 
articles, pronouns, and auxiliary verbs.[2] Traditionally, it 
was argued that Broca’s aphasia has a grammatical deficit 
and Wernicke’s aphasia has a lexical semantic deficit. 
Furthermore, speakers with Broca’s aphasia have more 
severe deficit in verb retrieval.[3] Because various kinds of 
sentence production may be involved in these patients, 
an in-depth assessment of the impairment is imperative.[2]
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Agrammatic output is commonly sampled in the clinic by 
asking an individual to produce a series of researcher made 
sentences that describe a nonstandard picture or sequence 
of pictures. Other regularly employed methods of data 
collection include a speaker re-telling a well-known story or 
engaging in dialogue on a topic suggested by the clinician. 
In contrast, the sampling of spontaneous speech produced 
for real-life communication with key conversational 
partners is still relatively rare.[4] In general, the tests can 
assess various aspects of grammar that this is not possible 
in assessing spontaneous speech and pictures description. 
Also, speakers with aphasia produce shorter syntactic units 
than the speakers without aphasia.[5] Therefore, clinicians 
cannot assessment all of grammar or syntax aspects 
perfectly. Mentioned standard tests above cannot evaluate 
sentence production detect therefore researchers begin 
to make individually tests or tasks to evaluate sentence 
production for agrammatic aphasia patients.

It seems a combination of all of exist tests for assessment 
data combined with quantitative and qualitative evaluating 
is necessary to provide a relatively complete process to 
evaluation[5] and assessment of treatment progress of sentence 
production in aphasia. A variety of different languages 
tests or tasks have studied of syntax or morphology in the 
world that are designed in sentence production. Authors 
did not find systematic review in diagnostic or assessment 
tests to sentence production assessment. In this paper in 
order to help speech-language pathologists clinicians and 
researchers, all of exist syntax tests or tasks in this patients 
based on their structure and methods are studied, classified 
and discussed their assessing areas The main goal of this 
study is to determine more frequent methods in sentence 
production assessment in agrammatic Broca aphasia.

MATERIALS AND METHODS

Literature search
We searched the Cochrane library, Medline by PubMed, 
Science Direct, Scopus and Google Scholar from 1980 
to October 1, 2013. All studies were searched with this 
keyword: “(Sentence or syntax or syntactic) and production 
test (or assessment or evaluation or examination) and 
agrammatic aphasia” in these sites.

Study selection and eligibility criteria
In this study, all articles were studied included sentence 
assessment tests or tasks in adult agrammatic aphasia.

All of the syntax or sentence production articles or ways to 
determine sentence production assessment, all systematic 
review about them and all articles that were targeted 
therapy; but, it was used for the evaluation of sentence 
production were collected.

Eligibility criteria were:
1. The studies included test or task to diagnosis and 

assessment of sentence production abilities,
2. The test or task performed on agrammatic aphasia 

patients,
3. The test or task to determine of the methods to evaluate 

sentence production,
4. The articles were designed to evaluate sentence 

production ability before and after treatment (speech 
therapy).

Exclusion criteria were if:
1. The paper was reported a case study,
2. The language of test or task was not English,
3. The test or task did not assess sentence production 

specifically (such as they were evaluated verb production 
by verb naming or complete sentences, verb agreement 
or tense and they did not assess making sentences),

4. The paper was review article of previous study, and
5. The article was assessed bilingual aphasia patients.

Data extraction and abstraction
In this paper, the content of each test or task was evaluated 
and classified in separate tables. Then they were reported 
based on:
1. General characteristics of study (first author’s name, 

publication year or study year, study design, and 
sampling method) and then were discussed on:

2. Characteristics of the study population (age and sex of 
studied participants and sample size, follow-up), and 
were completed

3. Type and duration of the interventional study, and 
finally were reported

4. Main finding of studies (validity and reliability of tasks 
or tests).

RESULTS

The data collected from the databanks showed that many 
studies have investigated the production of sentence.

A total of 160 articles were found in the sites that have 
studied sentence production. In this review, 122 articles 
were removed, and 38 articles were evaluated in detail.

In this section, articles were designed on three methods of 
sentence production assessment regardless of the purpose 
of studies. The results are presented in separate tables. 
Table 1 summarizes the features of tasks and tests designed 
for sentence production in agrammatic aphasia.[6-20] 
Table 2 includes the characteristics of the tasks designed 
for evaluate of spontaneous speech.[21-23] Table 3 contains 
the tasks to evaluate of both sentence production and 
spontaneous speech.[24-43] All studies were of two types of 



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences | September 2014 |887

Ta
bl

e 
1:

 T
he

 c
ha

ra
ct

er
is

tic
s 

of
 ta

sk
s 

an
d 

te
st

s 
de

si
gn

ed
 fo

r 
se

nt
en

ce
 p

ro
du

ct
io

n 
in

 a
gr

am
m

at
ic

 a
ph

as
ia

Fi
rs

t 
au

th
or

’s
 

na
m

e 
(r

ef
er

en
ce

 
nu

m
be

r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 in

te
rv

en
tio

n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t o
r 

in
te

rv
en

tio
n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
 

of
 

in
te

rv
en

tio
n

Fo
llo

w
-

up
V

al
id

ity
  

(%
)

R
el

ia
bi

lit
y 

 
(%

)

Sa
ff

ra
n,

  
et

 a
l.[6

]
Th

e 
w

or
d 

or
de

r 
pr

ob
le

m
 i

n 
ag

ra
m

m
at

is
m

. 
II.

 
Pr

od
uc

tio
n

19
80

(a
ss

es
sm

en
t)

Ta
sk

=2
4 

ite
m

 
(p

ic
tu

re
-

de
sc

rip
tio

n)

Ac
tiv

e 
se

nt
en

ce
N

ot
 

re
po

rt
ed

Bo
th

 
se

xe
s

P=
5

N
=2

2 
 

(e
xp

er
im

en
t 

1,
 2

)
N

=1
7 

 
(e

xp
er

im
en

t 
3)

—
—

N
ot

 r
ep

or
te

d 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d

Sc
hw

ar
tz

, 
et

 
al

.[7
]

M
ap

pi
ng

 t
he

ra
py

: 
A 

tr
ea

tm
en

t 
pr

og
ra

m
 f

or
 

ag
ra

m
m

at
is

m

19
94

Si
ng

le
-s

ub
je

ct
 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Ta
sk

=n
ot

 
te

ll 
(p

ic
tu

re
-

de
sc

rip
tio

n)

Ac
tiv

e 
tr

an
si

tiv
es

 
w

ith
 a

ct
io

n 
ve

rb
s;

 a
ct

iv
e 

tr
an

si
tiv

es
 w

ith
 

ex
pe

rie
nt

ia
l 

ve
rb

s 
an

d 
no

nc
an

on
ic

al
 

se
nt

en
ce

 t
yp

es
 (

e.
g.

, 
pa

ss
iv

es
) 

w
ith

 a
ct

io
n 

ve
rb

s 
(t

yp
e 

C
)

N
ot

 
av

ai
la

bl
e

Bo
th

 
se

xe
s

P=
8

N
ot

  
av

ai
la

bl
e

N
ot

 
av

ai
la

bl
e

N
ot

 a
va

ila
bl

e
N

ot
 a

va
ila

bl
e

C
ap

la
n 

an
d 

H
an

na
[8

]
Se

nt
en

ce
 p

ro
du

ct
io

n 
by

 a
ph

as
ic

 p
at

ie
nt

s 
in

 
a 

co
ns

tr
ai

ne
d 

ta
sk

19
98

(a
ss

es
sm

en
t)

Ta
sk

=2
5 

ite
m

 (
pi

ct
ur

e 
de

sc
rip

tio
n)

Ac
tiv

e,
 p

as
si

ve
, 

da
tiv

e,
 d

at
iv

e-
pa

ss
iv

e,
 s

ub
je

ct
-

ob
je

ct
 r

el
at

iv
e

P=
20

-8
1 

ye
ar

s
N

=4
1-

81
 

ye
ar

s

Bo
th

 
se

xe
s

P=
60

N
=5

5
—

—
N

ot
 r

ep
or

te
d 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

N
ot

 r
ep

or
te

d

Ih
ar

a 
an

d 
Fu

jit
a[9

]
O

n 
th

e 
pr

od
uc

tio
n 

of
 

irr
el

ev
an

t 
ar

gu
m

en
ts

 i
n 

ag
ra

m
m

at
is

m

20
03

(a
ss

es
sm

en
t)

Ta
sk

=5
0 

ve
rb

s 
(p

ic
tu

re
-

de
sc

rip
tio

n)

Ac
tio

n 
ve

rb
s 

in
 

ac
tiv

e 
se

nt
en

ce
P=

37
–7

2 
ye

ar
s

N
=3

9,
 5

8 
ye

ar
s

Bo
th

 
se

xe
s

M
al

es

P=
5

N
=2

—
—

N
ot

 r
ep

or
te

d
N

ot
 r

ep
or

te
d

Ba
st

ia
an

se
 

an
d 

Th
om

ps
on

[1
0]

Ve
rb

 a
nd

 a
ux

ili
ar

y 
m

ov
em

en
t 

in
 

ag
ra

m
m

at
ic

 B
ro

ca
’s

 
ap

ha
si

a

20
03

(a
ss

es
sm

en
t)

Ta
sk

=4
0 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

(a
) 

Ac
tiv

e 
de

cl
ar

at
iv

e 
se

nt
en

ce
s 

w
ith

 a
 

fin
ite

 le
xi

ca
l v

er
b,

 
(b

) 
ac

tiv
e 

de
cl

ar
at

iv
e 

se
nt

en
ce

s 
w

ith
 a

 
fin

ite
 a

ux
ili

ar
y,

 (
c)

 
ye

s/
no

 q
ue

st
io

n,
 

in
 w

hi
ch

 t
he

 fi
ni

te
 

au
xi

lia
ry

 m
ov

es
 t

o 
C

P=
27

–6
5 

ye
ar

s
Bo

th
 

se
xe

s
P=

15
—

—
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d

Le
e 

an
d 

Th
om

ps
on

[1
1]

Ag
ra

m
m

at
ic

 a
ph

as
ic

 
pr

od
uc

tio
n 

an
d 

co
m

pr
eh

en
si

on
 o

f 
un

ac
cu

sa
tiv

e 
ve

rb
s 

in
 

se
nt

en
ce

 c
on

te
xt

s

20
04

(a
ss

es
sm

en
t)

Ta
sk

=2
2 

ite
m

s 
(p

ic
tu

re
 

de
sc

rip
tio

n)

U
na

cc
us

at
iv

e=
12

 a
nd

 
un

er
ga

tiv
e 

ve
rb

=1
0

P=
58

.8
 

ye
ar

s 
(m

ea
n 

ag
e)

N
=1

9.
7 

ye
ar

s 
(m

ea
n 

ag
e)

Bo
th

 
se

xe
s

P=
8

N
=5

—
—

N
ot

 r
ep

or
te

d 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

In
de

pe
nd

en
t 

sc
or

er
=9

9%

Ba
st

ia
an

se
 

an
d 

va
n 

Zo
nn

ev
el

d[1
2]

Se
nt

en
ce

 p
ro

du
ct

io
n 

w
ith

 v
er

bs
 o

f 
al

te
rn

at
in

g 
tr

an
si

tiv
ity

 
in

 a
gr

am
m

at
ic

 B
ro

ca
’s

 
ap

ha
si

a

20
05

(a
ss

es
sm

en
t)

Ta
sk

=3
0 

ite
m

s 
(s

en
te

nc
e 

el
ic

ita
tio

n 
ta

sk
 

us
in

g 
pi

ct
ur

e)

Tr
an

si
tiv

e;
 

in
tr

an
si

tiv
e 

or
 

un
ac

cu
sa

tiv
e

P=
20

–7
0 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
16

N
=6

—
—

N
ot

 r
ep

or
te

d 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences| September 2014 | 888

Ta
bl

e 
1:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t o

r 
in

te
rv

en
tio

n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t o
r 

in
te

rv
en

tio
n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-
up

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Sc
hr

od
er

  
et

 a
l.[1

3]
D

oe
s 

tr
ai

ni
ng

-
in

du
ce

d 
im

pr
ov

em
en

t 
of

 n
on

ca
no

ni
ca

l 
se

nt
en

ce
 p

ro
du

ct
io

n 
in

 a
gr

am
m

at
ic

 
ap

ha
si

a 
ge

ne
ra

liz
e 

to
 

co
m

pr
eh

en
si

on
? 

A 
m

ul
tip

le
 s

in
gl

e 
ca

se
 

st
ud

y

20
05

A-
B-

A-
C

-A
 

de
si

gn
Ta

sk
=8

0 
ite

m
s 

(s
en

te
nc

e 
el

ic
ita

tio
n 

ta
sk

 
us

in
g 

pi
ct

ur
e)

O
R

C
, 

ob
je

ct
 d

er
iv

ed
 

w
ho

-q
ue

st
io

ns
 

(w
ho

q)

P=
33

–6
7 

ye
ar

s
Bo

th
 

se
xe

s
P=

7
12

 s
es

si
on

s 
in

 e
ac

h 
tr

ea
tm

en
t 

ph
as

es

—
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d

D
um

an
  

et
 a

l.[1
4]

O
bj

ec
t 

sc
ra

m
bl

in
g 

an
d 

fin
ite

ne
ss

 i
n 

Tu
rk

is
h 

ag
ra

m
m

at
ic

 p
ro

du
ct

io
n

20
07

(a
ss

es
sm

en
t)

Ta
sk

=6
0 

ite
m

s 
(s

en
te

nc
e 

co
m

pl
et

io
n 

ta
sk

 
us

in
g 

pi
ct

ur
e)

W
or

d 
or

de
r 

an
d 

ve
rb

 
in

fle
ct

io
n

P=
24

–7
4 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
8

N
=8

—
—

N
ot

 r
ep

or
te

d 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d

Bu
rc

he
rt

  
et

 a
l.[1

5]
Pr

od
uc

tio
n 

of
 

no
nc

an
on

ic
al

 
se

nt
en

ce
s 

in
 

ag
ra

m
m

at
ic

 
ap

ha
si

a:
 L

im
its

 i
n 

re
pr

es
en

ta
tio

n 
or

 r
ul

e 
ap

pl
ic

at
io

n?

20
08

(a
ss

es
sm

en
t)

Ta
sk

=6
0 

ite
m

s 
(s

en
te

nc
e 

co
m

pl
et

io
n 

ta
sk

 
us

in
g 

pi
ct

ur
e)

Sc
ra

m
bl

ed
 a

nd
 

no
ns

cr
am

bl
ed

 
se

nt
en

ce
s

P=
25

–6
9 

ye
ar

s
Bo

th
 

se
xe

s
P=

9
—

—
N

ot
 r

ep
or

te
d 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

N
ot

 r
ep

or
te

d

N
eu

ha
us

 
an

d 
Pe

nk
e[1

6]
Pr

od
uc

tio
n 

an
d 

co
m

pr
eh

en
si

on
 o

f 
w

h-
qu

es
tio

ns
 i

n 
G

er
m

an
 

Br
oc

a’
s 

ap
ha

si
a

20
08

(a
ss

es
sm

en
t)

Ta
sk

=5
4 

ite
m

s 
(e

lic
ita

tio
n 

se
nt

en
ce

=5
4 

ite
m

s 
us

in
g 

pi
ct

ur
e 

an
d 

se
nt

en
ce

 
re

pe
tit

io
n 

ta
sk

=3
0 

ite
m

s)

W
h-

su
bj

ec
t, 

w
h-

ob
je

ct
 o

r 
w

h-
ad

ju
nc

t 
qu

es
tio

ns

P=
53

–6
8 

ye
ar

s
Bo

th
 

se
xe

s
P=

9
—

—
N

ot
 r

ep
or

te
d

N
ot

 r
ep

or
te

d

Th
om

ps
on

 
an

d 
Le

e[1
7]

Ps
yc

h 
ve

rb
 p

ro
du

ct
io

n 
an

d 
co

m
pr

eh
en

si
on

 i
n 

ag
ra

m
m

at
ic

 B
ro

ca
’s

 
ap

ha
si

a

20
09

(a
ss

es
sm

en
t)

Ta
sk

s=
24

 i
te

m
s 

(s
en

te
nc

e 
pr

od
uc

tio
n 

us
in

g 
pi

ct
ur

e)

Su
bj

Ex
p 

an
d 

O
bj

Ex
p 

ps
yc

h 
ve

rb
s

P=
58

.8
 

ye
ar

s 
(m

ea
n 

ag
e)

N
=1

9.
7 

ye
ar

s 
(m

ea
n 

ag
e)

Bo
th

 
se

xe
s

P=
8

N
=5

—
—

N
ot

 r
ep

or
te

d 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

In
te

r-
co

de
r 

re
lia

bi
lit

y=
fo

r 
co

m
pr

eh
en

si
on

 
ta

sk
=1

00
%

 a
nd

 
fo

r 
pr

od
uc

tio
n 

ta
sk

=9
7.

8%

C
ho

 a
nd

 
Th

om
ps

on
[1

8]
W

ha
t 

go
es

 w
ro

ng
 

du
rin

g 
pa

ss
iv

e 
se

nt
en

ce
 p

ro
du

ct
io

n 
in

 
ag

ra
m

m
at

ic
 a

ph
as

ia
: 

An
 e

ye
 t

ra
ck

in
g 

st
ud

y

20
10

(a
ss

es
sm

en
t)

Ta
sk

=4
0 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Ac
tiv

e 
an

d 
pa

ss
iv

e
P=

38
–6

6 
ye

ar
s

Bo
th

 
se

xe
s

P=
9

—
—

N
ot

 r
ep

or
te

d
N

ot
 r

ep
or

te
d

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences | September 2014 |889

Ta
bl

e 
1:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t o

r 
in

te
rv

en
tio

n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t o
r 

in
te

rv
en

tio
n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-
up

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

D
ra

go
y 

an
d 

Ba
st

ia
an

se
[1

9]
Ve

rb
 p

ro
du

ct
io

n 
an

d 
w

or
d 

or
de

r 
in

 R
us

si
an

 
ag

ra
m

m
at

ic
 s

pe
ak

er
s

20
10

(a
ss

es
sm

en
t)

Ta
sk

=6
0 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Si
x 

co
nd

iti
on

s=
se

nt
en

ce
s 

w
ith

 d
iff

er
en

t 
nu

m
be

rs
 o

f 
ve

rb
 

ar
gu

m
en

ts
 (

on
e 

or
 t

w
o)

, 
di

ff
er

en
t 

ty
pe

s 
of

 t
he

m
at

ic
 

ro
le

 m
ap

pi
ng

 (
di

re
ct

 
or

 i
nd

ire
ct

) 
an

d 
di

ff
er

en
t 

w
or

d 
or

de
r 

(b
as

ic
 o

r 
sc

ra
m

bl
ed

)

P=
24

–6
8 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
16

N
=1

6
—

—
N

ot
 r

ep
or

te
d 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

N
ot

 r
ep

or
te

d

Th
om

ps
on

 e
t 

al
.[2

0]

Tr
ai

ni
ng

 v
er

b 
ar

gu
m

en
t 

st
ru

ct
ur

e 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
ic

 a
ph

as
ia

: 
Be

ha
vi

or
al

 a
nd

 n
eu

ra
l 

re
co

ve
ry

 p
at

te
rn

s

20
13

Si
ng

le
-s

ub
je

ct
 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Ta
sk

=n
ot

 te
ll 

(s
en

te
nc

e 
pr

od
uc

tio
n 

us
in

g 
pi

ct
ur

e)

Ac
tiv

e
N

ot
 

av
ai

la
bl

e
Bo

th
 

se
xe

s
P=

8 
(4

=e
xp

er
im

en
ta

l 
an

d 
4=

co
nt

ro
l 

pa
rt

ic
ip

an
ts

)

N
ot

 a
va

ila
bl

e
N

ot
 

av
ai

la
bl

e
N

ot
 re

po
rt

ed
 

(n
or

m
al

 a
nd

 
pa

tie
nt

 is
 

as
se

ss
ed

)

N
ot

 a
va

ila
bl

e

P 
= 

N
um

be
r o

f p
at

ie
nt

s;
 N

 =
 N

um
be

r o
f n

or
m

al
 a

du
lts

; O
R

C
 =

 O
bj

ec
t r

el
at

iv
e 

cl
au

se
s

Ta
bl

e 
2:

 T
he

 c
ha

ra
ct

er
is

tic
s 

of
 ta

sk
s 

de
si

gn
ed

 fo
r 

ev
al

ua
te

 o
f s

po
nt

an
eo

us
 s

pe
ec

h 
in

 a
gr

am
m

at
ic

 a
ph

as
ia

Fi
rs

t 
au

th
or

’s
 

na
m

e 
(r

ef
er

en
ce

 
nu

m
be

r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t o

r 
in

te
rv

en
tio

n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t o
r 

in
te

rv
en

tio
n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-
up

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Ro
ch

on
  

et
 a

l.[2
1]

Q
ua

nt
ita

tiv
e 

an
al

ys
is

 
of

 a
ph

as
ic

 s
en

te
nc

e 
pr

od
uc

tio
n:

 F
ur

th
er

 
de

ve
lo

pm
en

t 
an

d 
ne

w
 

da
ta

20
00

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

st
or

y 
te

lli
ng

)

Th
e 

st
or

y 
of

 
“C

in
de

re
lla

” 
or

, 
“L

itt
le

 R
ed

 R
id

in
g 

H
oo

d”
, 

“J
ac

k 
an

d 
th

e 
Be

an
st

al
k”

P=
22

–7
4 

ye
ar

s
N

=2
0–

73
 

ye
ar

s

Bo
th

 
se

xe
s

P=
29

N
=1

2
—

—
N

ot
 r

ep
or

te
d 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

In
te

rr
at

er
 r

el
ia

bi
lit

y=
fo

r 
pa

tie
nt

s=
97

%
 a

nd
 f

or
 

no
rm

al
=9

8%
 a

nd
 t

es
t-

re
te

st
Re

lia
bi

lit
y=

be
tw

ee
n 

53
 a

nd
 

92
%

 i
n 

el
em

en
ts

W
eb

st
er

  
et

 a
l.[2

2]
An

 i
nv

es
tig

at
io

n 
of

 t
he

 
in

te
ra

ct
io

n 
be

tw
ee

n 
th

em
at

ic
 a

nd
 p

hr
as

al
 

st
ru

ct
ur

e 
in

 n
on

flu
en

t 
ag

ra
m

m
at

ic
 s

ub
je

ct
s

20
01

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

st
or

y 
te

lli
ng

)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

P=
40

–7
2 

ye
ar

s
N

=1
8–

90
Ye

ar
s

Bo
th

 
se

xe
s

P=
14

N
=2

0
—

—
N

ot
 r

ep
or

te
d 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

N
ot

 r
ep

or
te

d

M
ilm

an
  

et
 a

l. 
[2

3]
A 

ps
yc

ho
m

et
ric

 a
na

ly
si

s 
of

 fu
nc

tio
na

l c
at

eg
or

y 
pr

od
uc

tio
n 

in
 E

ng
lis

h 
ag

ra
m

m
at

ic
 n

ar
ra

tiv
es

20
08

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
=i

n 
st

or
y 

te
lli

ng

Pr
od

uc
tio

n 
of

 
cl

au
sa

l f
un

ct
io

na
l 

ca
te

go
rie

s=
in

 te
ll 

th
e 

st
or

y 
of

 “
C

in
de

re
lla

”

P=
29

–7
8 

ye
ar

s
N

=2
8–

86
 

ye
ar

s

Bo
th

 
se

xe
s

P=
18

N
=1

8
—

—
N

ot
 re

po
rt

ed
 

(n
or

m
al

 a
nd

 
pa

tie
nt

 is
 

as
se

ss
ed

)

In
te

r-
co

de
r r

el
ia

bi
lit

y=
96

%

P 
= 

N
um

be
r o

f p
at

ie
nt

s;
 N

 =
 N

um
be

r o
f n

or
m

al
 a

du
lts



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences| September 2014 | 890

Ta
bl

e 
3:

 T
he

 c
ha

ra
ct

er
is

tic
s 

of
 ta

sk
s 

an
d 

te
st

s 
de

si
gn

ed
 fo

r 
se

nt
en

ce
 p

ro
du

ct
io

n 
an

d 
fo

r 
ev

al
ua

te
 o

f s
po

nt
an

eo
us

 s
pe

ec
h 

in
 a

gr
am

m
at

ic
 a

ph
as

ia
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 

in
te

rv
en

tio
n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t 
or

 
in

te
rv

en
tio

n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-u
p

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Th
om

ps
on

 
an

d 
M

cR
ey

no
ld

s[2
4]

W
h 

in
te

rr
og

at
iv

e 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
ic

 
ap

ha
si

a:
 A

n 
ex

pe
rim

en
ta

l 
an

al
ys

is
 o

f 
au

di
to

ry
-v

is
ua

l 
st

im
ul

at
io

n 
an

d 
di

re
ct

-
pr

od
uc

tio
n 

tr
ea

tm
en

t

19
86

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 

(in
 p

ic
tu

re
 

de
sc

rip
tio

n)
Ta

sk
s=

30
 

ite
m

s 
(s

en
te

nc
e 

m
od

el
in

g 
ta

sk
s 

us
in

g 
pi

ct
ur

e)

C
oo

ki
e 

th
ef

t-
co

m
in

g 
ho

m
e-

ca
rt

 1
 f

ro
m

 
th

e 
W

AB
W

ha
t, 

w
he

re
, 

w
ho

, 
w

hy
 

qu
es

tio
ns

 
se

qu
en

ce
s

P=
35

–5
8 

ye
ar

s
Bo

th
 

se
xe

s
P=

4
80

%
 c

or
re

ct
 

re
sp

on
se

s 
on

 t
w

o 
co

ns
ec

ut
iv

e 
se

ss
io

ns
 o

r 
15

 s
es

si
on

s

5 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

In
te

ro
bs

er
ve

r 
re

lia
bi

lit
yf

or
 

de
pe

nd
en

t 
va

ria
bl

e 
= 

98
%

 i
nt

er
ju

dg
e 

re
lia

bi
lit

y 
fo

r 
in

de
pe

nd
en

t 
va

ria
bl

e 
= 

pr
od

uc
tio

n 
= 

98
%

 
an

d 
co

m
pr

eh
en

si
on

 
= 

99
%

G
oo

dg
la

ss
  

et
 a

l.[2
5]

C
om

pa
ris

on
 

of
 m

or
ph

ol
og

y 
an

d 
sy

nt
ax

 i
n 

fr
ee

 n
ar

ra
tiv

e 
an

d 
st

ru
ct

ur
ed

 
te

st
s:

 F
lu

en
t 

ve
rs

us
 

no
nfl

ue
nt

 
ap

ha
si

cs

19
93

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 

(in
 p

ic
tu

re
 

de
sc

rip
tio

n)
Ta

sk
s=

no
t 

te
ll 

(t
he

 
cr

os
s-

m
od

al
 

M
SB

=p
ar

t 
w

or
d 

or
de

r)

C
oo

ki
e 

th
ef

t 
an

d 
fo

ur
 

ca
rt

oo
n 

st
rip

 
se

qu
en

ce
s

Ac
tiv

e 
SV

O
 

se
nt

en
ce

s 
an

d 
si

m
pl

e 
pa

ss
iv

es
 

se
qu

en
ce

s

P=
55

–8
1 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
14

N
=1

8
—

—
N

ot
 

re
po

rt
ed

N
ot

 r
ep

or
te

d

Th
om

ps
on

 
an

d 
Sh

ap
iro

[2
6]

Tr
ai

ni
ng

 
se

nt
en

ce
 

pr
od

uc
tio

n 
in

 
ag

ra
m

m
at

is
m

: 
Im

pl
ic

at
io

ns
 

fo
r 

no
rm

al
 a

nd
 

di
so

rd
er

ed
 

la
ng

ua
ge

19
95

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

th
e 

st
or

y 
te

lli
ng

 a
nd

 
co

nv
er

sa
tio

na
l 

co
nd

iti
on

s)
Ta

sk
s=

60
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

 a
nd

 
co

nv
er

sa
tio

na
l 

co
nd

iti
on

s
W

h-
qu

es
tio

n-
ob

je
ct

 
cl

ef
t-

pa
ss

iv
e 

se
qu

en
ce

s

N
ot

 r
ep

or
te

d
N

ot
 

re
po

rt
ed

P=
17

N
ot

 r
ep

or
te

d
N

ot
 r

ep
or

te
d

N
ot

 
re

po
rt

ed
 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

N
ot

 r
ep

or
te

d

Th
om

ps
on

  
et

 a
l.[2

7]
Tr

ai
ni

ng
 

w
h-

qu
es

tio
n 

pr
od

uc
tio

n 
in

 
ag

ra
m

m
at

ic
 

ap
ha

si
a:

 
An

al
ys

is
 o

f 
ar

gu
m

en
t 

an
d 

ad
ju

nc
t 

m
ov

em
en

t

19
96

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

th
e 

st
or

y 
te

lli
ng

 a
nd

 
co

nv
er

sa
tio

na
l 

co
nd

iti
on

s)
Ta

sk
s=

80
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

 a
nd

 
co

nv
er

sa
tio

na
l 

co
nd

iti
on

s
W

ho
, 

w
ha

t, 
w

he
n 

an
d 

w
he

re
 

qu
es

tio
ns

 
se

nt
en

ce
s

P=
39

–7
9 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
7

N
=5

Be
tw

ee
n 

10
 a

nd
 1

7.
5 

w
ee

ks

4 
an

d 
6 

w
ee

ks
 a

ft
er

 
tr

ea
tm

en
t

N
ot

 
re

po
rt

ed
Th

re
e 

tr
ai

ne
d 

co
de

rs
=8

7%
Pr

im
ar

y 
ex

am
in

er
 

an
d 

an
 i

nd
ep

en
de

nt
 

ob
se

rv
er

=9
0%

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences | September 2014 |891

Ta
bl

e 
3:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 

in
te

rv
en

tio
n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t 
or

 
in

te
rv

en
tio

n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-u
p

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Th
om

ps
on

  
et

 a
l.[2

8]
Tr

ai
ni

ng
 a

nd
 

ge
ne

ra
liz

ed
 

pr
od

uc
tio

n 
of

 w
h 

-a
nd

 
N

P-
m

ov
em

en
t 

st
ru

ct
ur

es
 i

n 
ag

ra
m

m
at

ic
 

ap
ha

si
a

19
97

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
s=

60
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

ie
s 

of
 C

in
de

re
lla

 
an

d 
Li

tt
le

 R
ed

 
Ri

di
ng

 H
oo

d
W

h-
qu

es
tio

n 
- 

ob
je

ct
 c

le
ft

-
Pa

ss
iv

e 
- 

su
bj

ec
t 

ra
is

in
g

N
ot

 r
ep

or
te

d
M

al
es

P=
2

Be
tw

ee
n 

18
 a

nd
 2

1 
w

ee
ks

4 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

Tw
o 

tr
ai

ne
d

co
de

rs
=8

2%
Pr

im
ar

y 
ex

am
in

er
 

an
d 

an
 i

nd
ep

en
de

nt
 

ob
se

rv
er

=9
5%

Va
n 

D
e 

Sa
nd

t-
Ko

en
de

rm
an

 
et

 a
l. 

[2
9]

St
im

ul
at

in
g 

se
nt

en
ce

 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
ic

 
pa

tie
nt

s:
 T

he
 

ef
fe

ct
 o

f 
th

e 
vi

su
al

 c
ue

 
pr

og
ra

m
 o

n 
sp

on
ta

ne
ou

s 
sp

ee
ch

19
97

A-
B-

A-
B 

de
si

gn
Sp

on
ta

ne
ou

s 
sp

ee
ch

 (
no

t 
av

ai
la

bl
e)

Ta
sk

s=
no

t 
av

ai
la

bl
e 

(a
 

se
nt

en
ce

-
pr

oc
es

si
ng

 
te

st
 b

at
te

ry
)

N
ot

 a
va

ila
bl

e
N

ot
 a

va
ila

bl
e

N
ot

 a
va

ila
bl

e
N

ot
 

av
ai

la
bl

e
P=

2
N

ot
 a

va
ila

bl
e

N
ot

 a
va

ila
bl

e
N

ot
 

av
ai

la
bl

e
N

ot
 a

va
ila

bl
e

H
ar

ts
ui

ke
r 

an
d 

Ko
lk

[3
0]

Sy
nt

ac
tic

 
fa

ci
lit

at
io

n 
in

 
ag

ra
m

m
at

ic
 

se
nt

en
ce

 
pr

od
uc

tio
n

19
98

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

co
nv

er
sa

tio
na

l 
co

nd
iti

on
s

Ta
sk

s=
54

 
ite

m
s 

(p
ic

tu
re

 
de

sc
rip

tio
n 

w
ith

ou
t 

pr
im

in
g 

an
d 

pi
ct

ur
e 

de
sc

rip
tio

n 
w

ith
 p

rim
in

g)

D
ec

rib
e 

th
ei

r 
ill

ne
ss

 
hi

st
or

y,
 f

or
m

er
 

oc
cu

pa
tio

n,
 

fa
m

ily
 

an
d 

da
ily

 
ac

tiv
iti

es
=1

0 
m

in
Ac

tiv
e 

an
d 

its
 p

as
si

ve
 

se
nt

en
ce

s

P=
28

–6
5 

ye
ar

s
N

=5
3 

ye
ar

s 
(m

ea
n 

ag
e)

Bo
th

 
se

xe
s

P=
12

N
=1

2
—

—
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d

Th
om

ps
on

  
et

 a
l.[3

1]
Th

e 
ro

le
 o

f 
sy

nt
ac

tic
 

co
m

pl
ex

ity
 

in
 t

ra
in

in
g 

w
h-

m
ov

em
en

t 
st

ru
ct

ur
es

 i
n 

ag
ra

m
m

at
ic

 
ap

ha
si

a:
 

O
pt

im
al

 o
rd

er
 

fo
r 

pr
om

ot
in

g 
ge

ne
ra

liz
at

io
n

19
98

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
s=

45
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

ie
s 

of
 

C
in

de
re

lla
 

O
bj

ec
t 

cl
ef

ts
 

an
d/

or
 o

bj
ec

t 
ex

tr
ac

te
d 

w
ho

-q
ue

st
io

ns
 

an
d 

pa
ss

iv
e 

se
nt

en
ce

s

P=
29

–6
8 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
3

N
=5

10
0%

 c
or

re
ct

 
re

sp
on

se
s 

in
 e

ac
h 

tr
ea

tm
en

t 
ph

as
e

2 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d
Pr

im
ar

y 
ex

am
in

er
 

an
d 

an
 i

nd
ep

en
de

nt
 

ob
se

rv
er

=9
7%

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences| September 2014 | 892

Ta
bl

e 
3:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 

in
te

rv
en

tio
n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t 
or

 
in

te
rv

en
tio

n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-u
p

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Ba
lla

rd
 a

nd
 

Th
om

ps
on

[3
2]

Tr
ea

tm
en

t 
an

d 
ge

ne
ra

liz
at

io
n 

of
 c

om
pl

ex
 

se
nt

en
ce

 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
is

m

19
99

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
s=

50
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

ie
s 

of
 

C
in

de
re

lla
O

bj
ec

t 
cl

ef
ts

 
an

d 
ob

je
ct

-
ex

tr
ac

te
d 

m
at

rix
 a

nd
 

em
be

dd
ed

 
qu

es
tio

ns
 

(w
hi

ch
 a

re
 

no
nc

an
on

ic
al

 
w

ith
 w

h-
m

ov
em

en
t)

 
an

d 
em

be
dd

ed
 

ac
tiv

es
 (

w
hi

ch
 

ar
e 

ca
no

ni
ca

l 
w

ith
 n

o 
ov

er
t 

m
ov

em
en

t)

P=
38

–6
9 

ye
ar

s
N

=2
5.

4 
ye

ar
s 

(m
ea

n 
ag

e)

Bo
th

 
se

xe
s

P=
5

N
=1

0
Ph

as
e 

1 
= 
≥6

0%
 

co
rr

ec
t 

ov
er

 t
hr

ee
 

co
ns

ec
ut

iv
e 

se
ss

io
ns

 o
r 

9 
se

ss
io

ns
Ph

as
e 

2 
= 

10
0%

 c
or

re
ct

 
ov

er
 t

hr
ee

 
co

ns
ec

ut
iv

e 
se

ss
io

ns
 o

r 
36

 s
es

si
on

s

4 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

1.
 I

nt
er

 r
el

ia
bi

lit
y 

= 
90

.8
%

 a
nd

 i
nt

ra
ra

te
r 

re
lia

bi
lit

y 
= 

96
%

2.
 P

rim
ar

y 
ex

am
in

er
 

an
d 

an
 i

nd
ep

en
de

nt
 

ob
se

rv
er

=i
nt

er
ra

te
r 

= 
94

.8
%

 a
nd

 i
nt

ra
ra

te
r 

re
lia

bi
lit

y 
= 

97
%

Ja
co

bs
 a

nd
 

Th
om

ps
on

[3
3]

C
ro

ss
-m

od
al

 
ge

ne
ra

liz
at

io
n 

ef
fe

ct
s 

of
 

tr
ai

ni
ng

 
no

nc
an

on
ic

al
 

se
nt

en
ce

 
co

m
pr

eh
en

si
on

 
an

d 
pr

od
uc

tio
n 

in
 a

gr
am

m
at

ic
 

ap
ha

si
a

20
00

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

th
e 

st
or

y 
te

lli
ng

 a
nd

 
co

nv
er

sa
tio

na
l 

co
nd

iti
on

s)
Ta

sk
=2

0 
ite

m
s 

(s
en

te
nc

e 
pr

od
uc

tio
n 

pr
im

in
g 

an
d 

2 
w

rit
te

n 
pr

od
uc

tio
n 

us
in

g 
pi

ct
ur

e)

(a
) 

Th
e 

st
or

y 
of

 C
in

de
re

lla
, 

(b
) 

Se
le

ct
io

n 
of

 p
ar

t 
of

 
di

sc
us

s 
be

tw
ee

n 
pa

rt
ic

ip
an

t 
an

d 
a 

fa
m

ily
 

m
em

be
r 

(5
-m

in
), 

(c
) 

Ex
pl

ai
n 

of
 

pr
er

ec
or

de
d 

AB
C

 “
Am

er
ic

an
 

Ag
en

da
” 

ne
w

s 
se

gm
en

ts
Pa

ss
iv

e 
an

d 
ob

je
ct

 c
le

ft

P=
39

–7
9 

ye
ar

s
Bo

th
 

se
xe

s
P=

4
80

%
 c

or
re

ct
 

in
 t

w
o 

of
 t

hr
ee

 
co

ns
ec

ut
iv

e 
se

ss
io

ns
 o

r 
15

 s
es

si
on

s

2 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

In
te

rj
ud

ge
 r

el
ia

bi
lit

y 
of

 r
es

po
ns

es
=9

3%

W
ei

nr
ic

h 
 

et
 a

l.[3
4]

Tr
ai

ni
ng

 
ag

ra
m

m
at

ic
 

su
bj

ec
ts

 
on

 p
as

si
ve

 
se

nt
en

ce
s:

 
Im

pl
ic

at
io

ns
 f

or
 

sy
nt

ac
tic

 d
efi

ci
t 

th
eo

rie
s

20
01

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
=2

8 
ite

m
s 

(s
el

ec
t 

th
e 

w
or

d 
an

d 
ar

ra
ng

e 
th

em
 

in
 a

 s
ep

ar
at

e 
C

-V
IC

 
te

m
pl

at
e)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

Pa
ss

iv
e

P=
68

, 
71

 
ye

ar
s

M
al

es
P=

2
In

 e
ac

h 
ph

as
e=

80
%

 
co

rr
ec

t 
in

 t
hr

ee
 

co
ns

ec
ut

iv
e 

se
ss

io
ns

—
N

ot
 

re
po

rt
ed

N
ot

 r
ep

or
te

d

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences | September 2014 |893

Ta
bl

e 
3:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 

in
te

rv
en

tio
n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t 
or

 
in

te
rv

en
tio

n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-u
p

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Fr
ie

dm
an

n[3
5]

Q
ue

st
io

n 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
is

m
: 

Th
e 

tr
ee

 
pr

un
in

g 
hy

po
th

es
is

20
02

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 

(in
 f

re
e 

co
nv

er
sa

tio
n)

Ta
sk

=4
8 

ite
m

s 
(c

on
st

ra
in

ed
 

qu
es

tio
n 

el
ic

ita
tio

n 
ta

sk
 

an
d 

qu
es

tio
n 

re
pe

tit
io

n 
ta

sk
 

us
in

g 
pi

ct
ur

e)

Fr
ee

 
co

nv
er

sa
tio

n 
be

tw
ee

n 
pa

tie
nt

 a
nd

 
ex

am
in

er
W

h 
qu

es
tio

n 
an

d 
ye

s/
no

 
qu

es
tio

n

P=
16

–7
0 

ye
ar

s
Bo

th
 

se
xe

s
P=

15
—

—
N

ot
 

re
po

rt
ed

Tw
o 

ex
am

in
er

 
re

lia
bi

lit
y=

95
%

Sc
hn

ei
de

r 
an

d 
Th

om
ps

on
[3

6]

Ve
rb

 p
ro

du
ct

io
n 

in
 a

gr
am

m
at

ic
 

ap
ha

si
a:

 T
he

 
in

flu
en

ce
 o

f 
se

m
an

tic
 c

la
ss

 
an

d 
ar

gu
m

en
t 

st
ru

ct
ur

e 
pr

op
er

tie
s 

on
 

ge
ne

ra
liz

at
io

n

20
03

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 

st
or

y 
te

lli
ng

)
Ta

sk
=1

02
 

ite
m

s 
(m

ak
in

g 
se

nt
en

ce
 

us
in

g 
pi

ct
ur

e)

Te
ll 

th
e 

C
in

de
re

lla
 

st
or

y
Ac

tiv
e 

se
nt

en
ce

 w
ith

 
2-

pl
ac

e 
an

d 
3-

pl
ac

e 
ve

rb
s

P=
N

ot
 

re
po

rt
ed

Bo
th

 
se

xe
s

P=
7

90
%

 c
or

re
ct

 
ov

er
 t

hr
ee

 
co

ns
ec

ut
iv

e 
se

ss
io

ns
 

or
 1

2 
se

ss
io

ns
 p

er
 

tr
ea

tm
en

t 
co

nd
iti

on

3 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

1.
 I

nt
er

-o
bs

er
ve

r 
re

lia
bi

lit
y 

fo
r 

th
e 

de
pe

nd
en

t 
va

ria
bl

e=
94

%
2.

 I
nt

er
-ju

dg
e 

re
lia

bi
lit

y 
on

 t
he

 
in

de
pe

nd
en

t 
va

ria
bl

e=
10

0%
3.

 I
nt

er
-r

at
er

 
re

lia
bi

lit
y 

fo
r 

na
rr

at
iv

e=
87

%
Th

om
ps

on
  

et
 a

l.[3
7]

Th
e 

ro
le

 o
f 

sy
nt

ac
tic

 
co

m
pl

ex
ity

 
in

 t
re

at
m

en
t 

of
 s

en
te

nc
e 

de
fic

its
 i

n 
ag

ra
m

m
at

ic
 

ap
ha

si
a:

 T
he

 
C

AT
E

20
03

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
s=

60
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g 
us

in
g 

pi
ct

ur
e)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

O
bj

ec
t 

re
la

tiv
e 

cl
au

se
, 

ob
je

ct
-

cl
ef

t 
se

nt
en

ce
s 

an
d 

ob
je

ct
-

ex
tr

ac
te

d 
w

ho
-q

ue
st

io
ns

 
se

nt
en

ce
s

P=
N

ot
 

re
po

rt
ed

N
ot

 
re

po
rt

ed
P=

4
10

 s
es

si
on

s 
in

 e
ac

h 
tr

ea
tm

en
t 

ph
as

e

4 
w

ee
ks

 a
ft

er
 

tr
ea

tm
en

t
N

ot
 

re
po

rt
ed

Bo
th

 t
he

 e
xa

m
in

er
 

an
d 

an
 i

nd
ep

en
de

nt
 

re
lia

bi
lit

y=
97

%

Th
om

ps
on

  
et

 a
l.[3

8]
N

eu
ra

l 
pl

as
tic

ity
 

an
d 

tr
ea

tm
en

t-
in

du
ce

d 
re

co
ve

ry
 o

f 
se

nt
en

ce
 

pr
oc

es
si

ng
 i

n 
ag

ra
m

m
at

is
m

20
10

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Te

st
 S

PP
T 

us
in

g 
pi

ct
ur

e

Th
e 

st
or

y 
of

 
C

in
de

re
lla

Ac
tiv

e,
 s

ub
je

ct
 

w
h-

qu
es

tio
n,

 
su

bj
ec

t 
re

la
tiv

e,
 o

bj
ec

t 
w

h-
qu

es
tio

n,
 

ob
je

ct
 r

el
at

iv
e 

se
nt

en
ce

s

P=
38

–6
6 

ye
ar

s
N

=3
2–

79
 

ye
ar

s

Bo
th

 
se

xe
s

P=
6

N
=1

2
80

%
 

co
rr

ec
t 

or
 

pr
od

uc
tio

n 
on

 t
w

o 
co

ns
ec

ut
iv

e 
pr

ob
es

 o
r 

20
 s

es
si

on
s

—
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

In
te

r-
ra

te
r 

re
lia

bi
lit

y 
(b

y 
tw

o 
in

de
pe

nd
en

t 
ra

te
r)

=f
or

 
pr

od
uc

tio
n=

99
.1

%
 a

nd
 

fo
r 

co
m

pr
eh

en
si

on
 

= 
10

0%

(C
on

tin
ue

d)



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences| September 2014 | 894

Ta
bl

e 
3:

 (C
on

tin
ue

d)
Fi

rs
t 

au
th

or
’s

 
na

m
e 

(r
ef

er
en

ce
 

nu
m

be
r)

Ti
tle

Pu
bl

ic
at

io
n 

ye
ar

S
tu

dy
 

de
si

gn
Ite

m
s 

of
 

as
se

ss
m

en
t 

or
 

in
te

rv
en

tio
n

C
on

te
nt

s 
of

 
as

se
ss

m
en

t 
or

 
in

te
rv

en
tio

n

A
ge

S
ex

S
am

pl
e 

si
ze

D
ur

at
io

n 
of

 
in

te
rv

en
tio

n
Fo

llo
w

-u
p

V
al

id
ity

 (%
)

R
el

ia
bi

lit
y 

(%
)

Th
om

ps
on

  
et

 a
l.[3

9]
Se

nt
ac

tic
s®

: 
C

om
pu

te
r-

au
to

m
at

ed
 

tr
ea

tm
en

t 
of

 
un

de
rly

in
g 

fo
rm

s

20
10

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
=3

0 
ite

m
s 

(s
en

te
nc

e-
pr

od
uc

tio
n 

pr
im

in
g)

Te
ll 

th
e 

st
or

y 
of

 C
in

de
re

lla
O

bj
ec

t 
re

la
tiv

e,
 

ob
je

ct
 c

le
ft

 
an

d 
ob

je
ct

-
ex

tr
ac

te
d 

w
h-

qu
es

tio
n 

se
nt

en
ce

s

P=
35

–6
8 

ye
ar

s
Bo

th
 

se
xe

s
P=

12
80

%
 c

or
re

ct
 

pe
rf

or
m

an
ce

 
on

 4
 

co
ns

ec
ut

iv
e 

da
ys

 o
r 

20
 

se
ss

io
ns

—
N

ot
 

re
po

rt
ed

In
tr

a-
ra

te
r 

re
lia

bi
lit

y=
98

%

Li
nk

s 
et

 a
l.[4

0]
Tr

ai
ni

ng
 v

er
b 

an
d 

se
nt

en
ce

 
pr

od
uc

tio
n 

in
 

ag
ra

m
m

at
ic

 
Br

oc
a’

s 
ap

ha
si

a

20
10

Si
ng

le
-

su
bj

ec
t 

m
ul

tip
le

 
ba

se
lin

e 
de

si
gn

Sp
on

ta
ne

ou
s 

sp
ee

ch
 

(in
 v

er
ba

l 
co

m
m

un
ic

at
io

n 
be

tw
ee

n 
pa

tie
nt

 a
nd

 
ex

am
in

er
)

Ta
sk

s=
60

 
ite

m
 (

m
ak

in
g 

se
nt

en
ce

)

Ex
pl

ai
n 

th
e 

ill
ne

ss
 a

nd
 

sp
ee

ch
 

pr
ob

le
m

 i
n 

da
ily

 l
iv

in
g 

an
d 

ve
rb

al
 

co
m

m
un

ic
at

io
n

Ve
rb

s

P=
31

–6
8 

ye
ar

s
N

=M
at

ch
ed

 
to

 p
at

ie
nt

s

Bo
th

 
se

xe
s

P=
11

N
=4

0
12

 w
ee

ks
1 

an
d 

3 
m

an
th

s 
po

st
tr

ea
tm

en
t

N
ot

 
re

po
rt

ed
 

(n
or

m
al

 a
nd

 
pa

tie
nt

 i
s 

as
se

ss
ed

)

3 
ra

te
r 

re
lia

bi
lit

y=
hi

gh
 

sc
or

e

Le
e 

an
d 

Th
om

ps
on

[4
1]

Re
al

-t
im

e 
pr

od
uc

tio
n 

of
 

un
er

ga
tiv

e 
an

d 
un

ac
cu

sa
tiv

e 
se

nt
en

ce
s 

in
 

no
rm

al
 a

nd
 

ag
ra

m
m

at
ic

 
sp

ea
ke

rs
: 

An
 

ey
e 

tr
ac

ki
ng

 
st

ud
y

20
11

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Ta

sk
s=

20
 

ite
m

s 
an

d 
40

 
fil

le
r 

ite
m

s 
(m

ak
in

g 
se

nt
en

ce
)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

U
ne

rg
at

iv
e 

an
d 

un
ac

cu
sa

tiv
e 

ve
rb

s

P=
35

–5
6 

ye
ar

s
N

=1
9–

21
 

ye
ar

s

Bo
th

 
se

xe
s

P=
9

N
=1

2
—

—
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

N
ot

 r
ep

or
te

d

C
ho

-
Re

ye
s 

an
d 

Th
om

ps
on

[4
2]

Ve
rb

 a
nd

 
se

nt
en

ce
 

pr
od

uc
tio

n 
an

d 
co

m
pr

eh
en

si
on

 
in

 a
ph

as
ia

: 
N

AV
S

20
12

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (

in
 t

he
 

st
or

y 
te

lli
ng

)
Th

e 
N

AV
S=

30
 

ite
m

s 
(s

en
te

nc
e 

pr
od

uc
tio

n 
pr

im
in

g)

Th
e 

st
or

y 
of

 
C

in
de

re
lla

Ac
tiv

e,
 S

W
Q

 
an

d 
SR

 c
la

us
e 

an
d 

pa
ss

iv
es

, 
O

W
Q

 a
nd

 O
R 

cl
au

se

P=
33

–7
1 

ye
ar

s
Bo

th
 

se
xe

s
P=

59
—

—
N

ot
 

re
po

rt
ed

 
(n

or
m

al
 a

nd
 

pa
tie

nt
 i

s 
as

se
ss

ed
)

Th
e 

ex
am

in
er

 a
nd

 
an

 i
nd

ep
en

de
nt

 r
at

er
 

re
lia

bi
lit

y=
99

.8
%

Th
om

ps
on

  
et

 a
l.[4

3]
Sy

nt
ac

tic
 a

nd
 

m
or

ph
os

yn
ta

ct
ic

 
pr

oc
es

si
ng

 in
 

st
ro

ke
-in

du
ce

d 
an

d 
pr

im
ar

y 
pr

og
re

ss
iv

e 
ap

ha
si

a

20
13

(a
ss

es
sm

en
t)

Sp
on

ta
ne

ou
s 

sp
ee

ch
 (i

n 
th

e 
st

or
y 

te
lli

ng
)

N
AV

S 
te

st
=3

0 
ite

m
s 

(s
en

te
nc

e 
pr

od
uc

tio
n 

pr
im

in
g)

Te
ll 

th
e 

st
or

y 
of

 
C

in
de

re
lla

Ac
tiv

e 
, S

W
Q

 
an

d 
SR

 c
la

us
e 

an
d 

pa
ss

iv
es

, 
O

W
Q

 a
nd

 O
R 

cl
au

se

P=
Ex

pe
rim

en
t 

1:
 3

5–
79

 
ye

ar
s

Ex
pe

rim
en

t 3
: 

50
–7

4 
ye

ar
s

N
=E

xp
er

im
en

t 
3:

 3
8–

81
 y

ea
rs

Bo
th

 
se

xe
s

P=
Ex

pe
rim

en
t 

1:
 6

6
P=

Ex
pe

rim
en

t 
2:

 4
6

P=
Ex

pe
rim

en
t 

3:
 3

2
N

=1
5

—
—

N
ot

 
re

po
rt

ed
N

ot
 re

po
rt

ed

P 
= 

N
um

be
r o

f p
at

ie
nt

s;
 N

 =
 N

um
be

r o
f n

or
m

al
 a

du
lts

; C
AT

E
 =

 C
om

pl
ex

ity
 a

cc
ou

nt
 o

f t
re

at
m

en
t e

ffi
ca

cy
; N

AV
S

 =
 N

or
th

w
es

te
rn

 A
ss

es
sm

en
t o

f V
er

bs
 a

nd
 S

en
te

nc
es

; M
S

B
=M

or
ph

os
yn

ta
x 

ba
tte

ry
; S

P
P

T 
= 

S
en

te
nc

e 
P

ro
du

ct
io

n 
P

rim
in

g 
Te

st
; W

A
B

 =
 W

es
te

rn
 A

ph
as

ia
 B

at
te

ry
; S

V
O

 =
 S

ub
je

ct
-V

er
b-

O
bj

ec
t; 

S
W

Q
 =

 S
ub

je
ct

-e
xt

ra
ct

ed
 w

h-
qu

es
tio

n;
 S

R
 =

 S
ub

je
ct

 re
la

tiv
e;

 O
W

Q
 =

 O
bj

ec
t-e

xt
ra

ct
ed

 w
h-

qu
es

tio
n;

 O
R

 =
 O

bj
ec

t r
el

at
iv

e;
 C

-V
IC

 =
 C

om
pu

te
riz

ed
 v

is
ua

l c
om

m
un

ic
at

io
n;

 
W

H
Q

=w
ho

-q
ue

st
io

ns
; S

ub
j E

xp
=S

ub
je

ct
 E

xp
er

ie
nc

e;
 O

bj
 E

xp
= 

O
bj

ec
t E

xp
er

ie
nc

e.



Mehri and Jalaie: Sentence production deficits in agrammatic aphasia patients

Journal of Research in Medical Sciences | September 2014 |895

assessment and intervention, and it was the kind of speech 
therapy intervention. This therapy is a type of noninvasive 
interventions.

In 15 studies, researchers have used tasks designed to 
evaluate the sentence production. All studies have used the 
picture description for this purpose, but one study also has 
repetition task. Some articles have studied canonical (active) 
sentence only, but 9 articles (60%) has evaluated canonical and 
noncanonical sentences, 2 articles has evaluated unaccusative 
and unergative verb and 1 article has assessed the psych verb 
production. Duration of the test was not reported in articles.

Finding shows the 3 studies were used the spontaneous 
speech for the assessment of sentence production. In these 
articles was evaluated narrative speech by the story telling 
of Cinderella. Duration of the story telling was not reported 
in articles, and 1 article has studied test-retest reliability.

20 articles have used both sentence production tasks and 
spontaneous speech for sentence production evaluation in 
agrammatic aphasia patients. Three studies have assessed 
free conversation between patient and examiner, but 12 
studies (60%) have evaluated story re-telling. Furthermore, 2 
articles have applied the story telling, and free conversation 
and two of them have applied picture description in aphasia 
tests. The content of 4 tasks in these articles was about verbs 
and its assessment and 16 tasks have evaluated noncanonical 
sentences in agrammatic patients. Duration of storytelling 
and tasks was not reported. The validity of tasks or tests was 
calculated in 10 articles by assessing normal adults and the 
others were not reported. Ten articles were calculated the 
inter-rater reliability that the most of them were evaluated 
sentence production before and after treatment.

Figure 1 reports studies that have been used tasks or 
spontaneous speech or both methods for sentence 

production evaluation. It shows that most studies have used 
tasks in 2004-2008, but in the years 1999-2003 and 2009-2013 
using both methods were common.

The result of evaluate the quality of articles using the 
Critical Appraisal Skills Program (CASP) for diagnostic test 
study showed based on data presented in articles could not 
response to the second question in CASP. So in all of articles 
response of the second question was “No.” It was impossible 
to continue to evaluate based on CASP guidelines.

DISCUSSION

The tests or tasks sentence production are useful tools for 
evaluating of speech output in aphasia patients. These tools 
can help clinicians in early diagnosis problems so it will 
not lose golden time of treatment. The correct selection of 
tasks can be very important based on the content and its 
quality, testing time and the scoring methods. In this study, 
we review all tasks and tests based on scientific methods 
of sentence production in the various language constructs.

Findings of this review suggest that there are different ways 
to evaluate the sentence production in agrammatic patients. 
It seems that before 1980, no study to use the scientific and 
systematic method for this purpose. From 1980, the sentence 
production is assessed by the different tasks or collecting 
spontaneous speech in story telling or free conversation. 
The researchers based their study’s aim are used each of 
these two methods or both them. In this study, we found 
articles that have used specific tasks to evaluate better and 
more accurate sentence deficits in agrammatic aphasia. 
And almost there are 2 articles every year in this field. Tests 
or tasks design process has been going on continuously, 
and researchers in recent years have suggested the more 
accurate methods for the analysis of samples from patients. 
As mentioned above, the most of the research were designed 
and used of tests or tasks, but they have not done anything 
to standardize the tests or tasks. Some authors in later years, 
her tasks or tests have performed on the greater number of 
patients; they have solved their problems and have used 
other tasks (other lexical and syntactic skills) then have 
developed the standard test. It should be noted that very 
few standardized tests have designed and have published 
to evaluate the types of sentence production in this patients. 
In most studies was applied researcher made test. In this 
review, there were a standardized test designed to assess 
the comprehension and perception of various types of 
sentences and during the years 1986-2011 were used in 
different studies. Finally, it was published in 2011, and its 
psychometric properties have investigated.

The researcher has used 2 methods for sentence production 
evaluation in articles: “Tests or tasks” and “spontaneous 

Figure 1: Number of articles in three methods for sentence production 
assessment in 1980–2013 (1 = 1980, 2 = 1984–1988, 3 = 1989–1993, 4 = 
1994–1998, 5 = 1999–2003, 6 = 2004–2008, 7 = 2009–2013)
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speech.” The finding show that 39.5% of articles have used 
the method of design tests or tasks, the 7.9% have used 
spontaneous speech, and half of articles (52.6%) has applied 
both methods. Most studies have used both methods in the 
years 2009-2013. It can be inferred that the use of it can better 
demonstrate production deficits.

The 23 articles have examined the spontaneous speech 
totally, and speech sample have collected by the conversation 
between the patient and the examiner or the patient’s family 
(34. 8%) or by re-telling stories (65.2% of studies). It seems 
the stories telling can be extracting more information 
of lexical, structural (syntactic) and morphological 
characteristics compared with free conversation in these 
patients. Because the patient uses stereotype and short 
sentences to communicate and cannot be determined what 
kind of grammatical elements has been removed in the 
speech? But in telling the story, the patients to describe the 
events happened and have to use grammatical elements 
such as a subject, objects, adjectives, adverbs, pronouns, and 
verbs in their sentences. Thus, examiner can be deleted or 
identified nongrammatical elements in the patient’s speech 
and to judge it properly.

Review of articles show the researcher has used a variety of 
tasks or tests to evaluate of sentence production. These tasks 
include sentence completion, sentence repetition, making 
the sentence with the words given and sentence production 
priming. The few studies have used the combination of 
tasks in order to accurately speech analyze. By reviewing 
all studies (35 articles has used tasks or tests) it was found 
that the sentence production priming tasks was applied in 
45.7% of studies (16 articles), making sentence was used 
34.3% (12 studies) and sentence completion in the 11.3% 
of them (4 articles). In recent years, researchers tend to 
use of sentence production priming task. In this task, the 
examiner show one picture to the patient and produce a 
grammatical sentence after determining the role of elements 
in a sentence. The examiner asks the patient to perform the 
same process and produce a correct sentence. In this task 
is an emphasis on the self-production in patient. This task 
can be a good way to show one’s ability or inability on 
sentence production.

The Broca aphasia patients have the brain injury in the 
frontal lobe (in 44 and 45 Broadman area), and they have 
the most frequent syntactic errors that are processed in 
these areas. Therefore, processing and production of 
noncanonical sentences than canonical sentences is difficult 
for them because the noncanonical sentences are complex. 
These sentences contain two types of syntactic movement: 
NP-movement and wh-movement. The wh-movement 
sentences is more complex the NP-movement sentences 
because in this type of sentence is necessary the grammatical 

elements to move to a higher nodes in the syntactic tree. 
The articles are considered complex sentences evaluating 
in these patients and in their tasks have assessed these 
sentences. The review of studies shows that two types of 
syntax movements have been studied in articles from 1986. 
The 25% of the article have studied the NP-movement and 
NP-movement sentences production. According to the 
main study, 28% of them have evaluated the type of NP-
movement sentences, 48% have assessed the production of 
wh-movement sentences and 12% of articles have evaluated 
both types of syntactic movement. Furthermore, it is noted 
that 12% of them have assessed the scrambling. It is should 
be noted that in all studies was used the white and black line 
pictures for assessing of the sentence production.

Since the main objective of articles was to differentiate 
between normal subjects and patients; therefore, the 
finding showed the differential validity was calculated by 
the different statistical analysis. Half of the articles (55.3% 
of studies) have used the differential validity, but the other 
studies were not examined the kinds of validity. The reason 
could be that the pictures and tasks are clear for researcher, 
or the validity was not reported in the paper. Since any 
change in tasks or items (depend on easy or difficult items 
or type of the requested task) has a direct impact on patient 
response and the result of the test will affect directly, so the 
examiner through the assessment of validity of items and 
pictures in tasks can be sure the selected items is correct 
for evaluating of sentence production precisely. Hence, 
researchers should be evaluating the kind of validity of tests 
or tasks to select the most appropriate items.

There are three types of reliability in studies. The first type 
is the test-retest reliability. It was performed to ensure 
repeatability and consistency of responses in each test 
and calculated standard error of the mean in the test. This 
reliability has two types of intra-and inter-reliability. Inter-
reliability reveals the examiner effects on the test. This 
reliability has been done in treatment studies in order to avoid 
the researcher bias. The test-retest reliability was calculated in 
1 article. The second type of reliability measures the internal 
consistency of test, and it show that the test has integrity. This 
type of reliability is not reported in any of the articles. The 
third type is the editor’s reliability. It is performed in tests that 
report qualitative scores and tests are done based on examiner 
judgment. Since the correct answers are clear in all of the tasks 
and tests and identify the correct answer is not dependence 
on the examiner view, so this reliability is not necessary in 
any of the tests and tasks. Nevertheless, it seems to evaluate 
the reliability of the tasks or tests increases the value of them 
and researchers can use it more confidently in other studies.

The sentences production is investigated in English structure 
in most studies. Only few articles were studied on other 
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languages such as German, Dutch, Turkish, Arabic, Hebrew, 
and Russian. Since every language have the different structure 
therefore it is necessary are designed tests or tasks based on 
the language structure. The cross-linguistic studies can be 
useful to researchers. Therefore, it is necessary to study other 
languages such as Asian and African languages. It is noted that 
it is impossible examine the quality of the test or tasks based 
on CASP criteria in none of the articles. Because the second 
condition for this diagnostic or assessment study (which is 
the basic condition) was not reported in any of the articles.

CONCLUSION

The speech production evaluation is necessary the early 
stages of the disorder. By this way, we can assess the patient’s 
syntax and morphology ability and resolve their problems 
using appropriate methods of treatment in early intervention. 
Without careful assessment of sentence production problems 
and treatment program will be based on early symptoms 
and it possible delayed the recovery in patients. In general, 
it can be stated that the sentence production have been 
studied in different methods. It can be inferred the use of 
both method of sentence production- narrative speech (free 
speech conversation or the story telling) and tasks designed- 
can get more information about the used or omitted various 
grammatical elements in agrammatic patients. Expert 
researchers and clinicians can use both of these methods and 
collected the complete language samples and tasks designed to 
extract more accurate data. Furthermore, the tests or tasks shall 
be designed the way that clinicians can do and analyze it, and 
Instructions of tests or tasks explained well and unambiguous. 
Therefore, it is essential that tasks and tests be standardized.
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