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Abstract

Background and Objective: Autism spectrum disorder is a genetic-based cognitive and neurobehavioral
disorder characterized by impairment in social interaction, verbal and non-verbal communication and
repetitive motor behavior. This study was done to evaluate the verbal fluency and working memory
deficit in first-degree relatives of autistic children.

Materials and Methods: In this case - control study, 49 first-degree relatives of autistic children from 33
families (32 mothers, 10 fathers, 6 sisters, and 1 brother) supported by Isfahan autism association were
selected and compared with 51 first-degree relatives of typical children (23 mothers, 16 fathers, 7 sisters,
and 5 brothers) of 27 families during 2010. The assessing tasks were phonemic and semantic verbal
fluency tests to assess verbal fluency and forward and backward digiti span tests to assess low load and
high load working memory. Data were analyzed using SPSS-19 and independent t-test and paired t-test.

Results: Autistic relatives showed significant poor performance in phonemic (11.46+3.3 V.S. 14.08+3.8),
semantic verbal fluency (16.83+£3.3 V.S. 19.23£3.9), forward digiti span (5.224+0.6 V.S. 5.55+0.9) and
backward digiti span (3.65+0.98 V.S. 4.14+0.8) (P<0.05) compared to healthy children of first-degree
relatives.

Conclusion: This study showed that parents and siblings of autistic children have a lower performance in
phonemic and semantic, low and high load verbal fluency, which might be transmitted genetically.

Keywords: Verbal fluency, Working memory, First-degree relatives, Autism

* Corresponding Author: Nejati V (PhD), E-mail: nejati@sbu.ac.ir

Received 26 Jul 2011 Revised 10 Mar 2012 Accepted 11 Mar 2012

This paper should be cited as: Nejati V, Izadi-Najafabadi S. [Verbal fluency and working memory deficit in first-
degree relatives of autistic children]. J Gorgan Uni Med Sci. 2012; 14(3): 109-114. [Article in Persian]



Vo Q7 (FY L o o) ¥ oyl [ YF 093 1 AYAY 5ugly | 55 Sy ool sliils sals alomo

(S

ol 91 ) Mo G735 T 4> 50 Oy (ST Al 9 (V7 Silgy NS

T GobT iz 6831 3o o * ilow ag i

gt Sy ke &zl giloyo 15 iyl L bd )5 (g gmiils =¥ . rivgy doged oKy ((Cilid 4 jho) i5ld Slas! pole ksl -1

oS>

4

J)t—;/du";jgjw‘}ruja:ﬁdjuj—ﬂ‘;?u&'yw,‘ﬁ);w@MJ/#QVM!Z@A&SW}
NS s 5 plita p anfllao opl Al o S8, (1,55 5 2 5domn GlagSl 5 WS b 5 (oIS Lol s S Sdd polozn] o
oAb Ll o 51 4 Sl OS5 K a3 0Ky ()15 il 5 (2 lins 5 215D) (NS S,

D 1 3l YD LGl FI S e gl 4 Hae D15 557 S 425 Koy 5155 69 g5y stalis — 5500 ardllas ot qwy g 99
23l $E YV Sl plw D153 58° K a5 Koy 513,55 0V g Olghedl s 4 Moo D153 55" 51 Cplom poiil poae (310 5 5 ol
NS s, KPVS{IWINE Sl o pws s a_,;.igdlb.ayy:/j!..&irsb,d/ VAL Jlw 53 (ol 0 5 alss Vot 1T sle YY)

SPSS-19 wuu/g/rﬂ'ﬂ o3l Ly Loosls .3 8 1,5 aslinul 5,50 (L5 5 o5 4L ) slisl (sbsl5 Os050 5 2ol 5 pline

AAS J:-L’J 4 4 j>u paired t-test 4 independent t-test

NS Gl 93 s dnds 3 Shos @l OIS 55 K 455 OlKauwy b gl 3 gl 0 Nino L5355 S a3 0Ky : AL

0/YY++/1) Sobbels abil ((VE/0ALYIA foldo 53 VV/ETLYYY) plgl oS Sla, (VA/YYLY/R foldo 5o VVAYZY/Y) ol
A(P<e/00) dzdls (/18 £0/A olao 53 ¥/N024/9A) 5L b L (6,18 aiil> 4 (0/00£4/8 fildo ;s

Oy 3Ly b b s, 15 il 5 S ob b sls bl (2ol (NS Glas i lime (oS Jlsy jdonsds s Shos i (& 5 4o

Sl g lo S35 o0/

S Js! ekeasOlis JJ,‘,J";O r'.w,;_;/ @ )4&»4 ub/:_,f& >y

MJ,‘&‘L"JJ JK/;w"‘dJKwL"“;‘%‘}JUJ:uGS'SVW

nejati@sbu.acir K3y 8 o ¢ Slowi g 35 1 g s kv 53 ¥

TYA-YARYYTR e 5 Gl ¢ puliils) 5 p sk ol ¢ adribagd o215 ¢ ool DL ¢ Ol 1 LSS

antaly (S5 Jalse 6T plls 5 e 5l 4 Vo OS7s 587
) 4 Sen O13 8 Wy gl S5 5 Bradford .(F) 1S e
Sme sl ils ga 0738 l aits sla S35 b (3150 1
Lols) 6ol 85 53 GIFL sl a0 Das OS82l
31 4 e O35 W15 o7 (655b 4 el b ol
j\)A_})\awfol:_mjaémJRr_fch‘:?‘J_Ejj\
o Mie D558 panid slne 3 S (0 (6593 Dlolezr|
<l (pragmatic language) Jos 0L s, pe L el V"“’;"
s Y game (F) 355 e o3lizal 0,805 L bLs,l gl oS
S glin e 5l Hloms (o g 13 oo OLS D3 (g lacsolnmtal s
5 2Bl 5 ()1 S5 slajls, b aS Cl Sl i ol 5o
L3 Yoame ptdls e 8 o a Labe de 53l GO

(F) S . T hlie 5 Dl 5 o Dble 5o 4Ll

laadllas 1 s o) 035 (K55 = o 558 S ke )

F G YA Olxio

LNYIPY 2 Ao by A NIVIT 2 oolg 3ol A+ [B1F : dlie Jguo9

AoNdo

(autism spectrum disorder:ASD) ! Cab YN
S s am s sesss gyl — mas s ks SN
5 NS DL, s ISt cods elaz| s ISt Lol
ST () Asl e Hlsby 61,55 5 39t gl K 5 WS 2
saze Slalllae ol ol AL 4iL Cf.’JfJ?""T (o 3] Jol
C.M.;\J:L'\HH BLSEN ' AKEAA] :)b()'\—t}:&&u\;\a:b()w
T;,,\,ﬁ;,t@avmbmtpgwtﬂ&fgﬁ;m
e 3l 3o Os Al 3 g2 5 (V) ol )l G B g
S B Y 51 S5 Y peme Ll 66875,87 S5 Jle sl s
() 555 s 03ls asmis

LSL“;}) 4 &S Ly Jlews oJgl Asperger s Kanner
s O3 587 (5 CMKe 4 4 5 4 &8l e
slacal i a5 54 Jaixe Asperger s S a5 35 S



O 53 Sy YN L adally s ablize Slalllas
035 (S5 Sladllan 51 oans 2,13 3 g2 5 e 31 42 Dlts OIS7 587
OLLSes s Minton Jis O e LS o Al 1y 5L YD
br_.“;,t;pwti-_ﬂ);g};sud_.yf;}_imw_iste_iﬁ
(S 5L 3 SIS (ST 50 o3 b (V) s S 518
Glaesl gl 53 a5 Conl (65 )1 g0 e 1 55 055 2en 5 Okl
35 555 6La0) glaalas 53 (YY) 555 o oual i g
Ll 57 (b ol ol glalis SL5 Ol st
Slses S 54 13q a8 57q 25535 3 bl
Aals GLG Ol L (g aie 6 Al osls Cond glaesl gl
e 31 b SV L 07587 Ml 6,53 Olallas s (F)
S las Slas 53 Is| (YF Y 5¥1) LGT 0 jeian 5 (YY)
IESINE

3150 Oy 55 (LS bl aie) 3 457 S U1 Solllas
wasﬁl&g.mb@Q‘)“)sﬁléw@uf))‘))ﬁjw‘j‘
Y9) Wil oo DDt Slors s 5 5 (YOYY) Lo o1, 0T

350 30 (A Jm e 53 5 BT ES e s g pde Jdoay
Oy 53 68 bl 5 (IS s 4 bgr e Slalllas s 55
Sl P s st 4y aallloe ) ¢ 5l 4 Daa O 587
&S a5 Oy (LS il 5 (o Lime 5 lsT) DS
A il 51 4 Ve OS5 S

IR 0492

S a3 O 15 3P4 (g5, ali = 3 go anlllan oy
Al Oh VO3l TY) 63l YT S S ol 4 Sase 07587
e 31 40 S OS5 87 1 e anll e (312 &5
M)‘ﬁf}%))‘&“}bubyw‘ff) Olgaol
S a5 O 513,30V 5 () 3 Sl 4 Olginsl
(3120 5 al Vo 18 ke YF) a3l 5l YV 51 Il 075 S
s 93 0 g g aalllae 35 4 5131 el AYAS DL s
A bl

Slaclosle (otags 35 o OIS aaS b 5 anllls ()
OLS 558 s 51.cd 8 )l 5 dub 55 4Ly 2l
s o andllas 55 S8 ST S wbesls,

ASSQ el 503,555 6l (63,5 Slaaiun aoliin
e 3187548 (6l (autism spectrum screening questionary)
.&Mwﬂg

Ogn3T o s Jildm S 555005 5 53 aslllan 4 5555 slns
3 o3l 4 Yl ke o sl 4 Sl) 57358 (4 6,03) ASSQ
25188358 Jgl a3 OB 53 5| b SV L

4_5053;1:{1(.)& Al o5 8 )5 anlas oA sl

i3] 41 Yo (15355 4 3 ol (5,15 Aidlo 5 WS g, st/ Y ) o

o gliss 53 1y sl a2 5 53 8 Yl Jlazt OT 5 oS 4T o
230 3,5 el &K 555 slaslips I e O s S5 s
S 5 o y3 V/Y Uslen O s 53 e 5l 4 Sl st slanlllae
S 3 V1 Jslan o) Gl B 5 6155 4y Sle
V_ﬂ;,utﬁﬂTgmwwtogd\ﬁ.(f),\.: 3151
V) Gl i ol (guuand

2 SSE s SOl B L iy okaT b i) 5 S
i 53 OB (55155 5 (S () g sl b Y
GLa S50 o Dl Lol 31 95 01 ol O Dt S
50 Sla Sy aler 51Q) Sl sl 5 (Ss,udld(A) and
ool U1 o 31 4 Ve 087557 0 3 LT 5 g5 457 iz
el

% ! ¢S (executive function) i > glas Sles
(NS IS b (a3 S a5l 5 4 oS
dtabis Loy, Lis (ol y 5355 55 Slwa 5 gls
il (il b Jols ol ol (slas Slas .ol 03Y 5o
9 Sl o g ls (6 Ay Colbwil (working memory) (5,8
ol Ul (verbal fluency) NS Slsy .(V+) 552 Sy,
s (semantic) glas ¢ 55 95 4 S il b (OIS lagenly
sb sl Sl GG s .njfdn (e~ (phonemic) st
355 a5 P D LS ) GLIS b oiS oS 5
sl LS (g lie il (ST 5o 5 S 4l B s 1,
wtlo sl v 3 Sl Al ol slas aib oS5 ulil
L Sledbl Cbse o, 5 (6 ) SKaws (g, abasl (V) L 5
¥ sl a5l ey b (61 4T 200 0dge
sl Shes 3l (ol diwd (LS abisl bl ol o . Cl
) Gl o ls odoey

(dt,T,dm)@%@\,)g,ﬁwﬁﬁ;,t@mgt;\
Llosls OLid 5 (gadmie Sladllas (VW 51Y) e P s
31 aglin 53 5 OVF) axils i (5,18 Al i sl 3131 oS
(ADHD) Jl— = (2 s oS S
3§ b ei 5 (attention deficit hyperactivity disorder)
s Slallas 1 aa (VO-IV Y ) dS s (g LS 4 Ll
SN L sl 3153 15 (VA5IA) (6,8 sl 5 (V0) IS s
oS pMel kg o 5! i

Sl 5 OIS Sy 53 St sl 5 31 a4 4 5 L
S 55 e dlamm| ol sl 4 b g o el 03 (S55 5
I 5 Gl 5l 3 e o) 4y Do O3 587 &5 3 08
SISl S e 55 opl &S sl (gl il 5 WS Slyy s

el S5

(FY 2 2 ) ¥ egland V¥ 0,55 1 RN by | oI55 (Kb ook oISty ol el



YV /ol s gt s 5 s oy 55

25 (Lo y30/8) L&Y 5 (Ao yaY0/0) L&V
OLS3 8 S AMVEFSY sl iy s 0758 s o SiLs
BodSO L (ayls ime sl T Soslis 45 5 40 A/BAEY /Y N

NESIRG

19553 6L 5, Shes (sole 0573587 & a5 0K
,ﬂ;,t&m,fﬁ‘&@,b@.mu T 5 olme S
PRLZNES /) U DU IR T PRSP
SVVEFERY L5 5 4 olsT ST Sl onSole 5 VA/YTEY/A
AP</a 0 N) A ns VB ARYYA

il s VL 3, Shee (ool O3 &S a3 0y
3 pmisl laos 8 55 48 (555b 4 zbls sl 5 oS HL L S
SONYES 35 oS 5L L (LS akiil ol N[
e 5 4ol L L S abile o Kle 5 (P<t/0Y) 0/00E+ /4
Ao s (P<e /oY) F/VFE /A 5 Y790 /AN

L OVESYE) 1T S Sl 5 Shas o Kke duslie
OLS"3,8" 0y 53 (FAYFEY/F) line oIS Jl5, 5 Shes
L;;\(Li&\,\_f&w@%@\,)s;tmu‘;‘rﬁ;,t 4 s
(ea= =3/ (P<t/00 1) 505 olsT oS Slasy 4 Cand

L O/YY0/9) oS 5L b 8 bl 3 Sk ik i
OLS 38 O 3 (/504 /1F) oS L L (6)lS bl 5 Shes
YL LS oS L L (618 dlablo S 313 DL ¢ ol 40 Do
(tea=Y /PN P<e/0 V) 5405 505 5L L ()8 abdl> 4 S

See OL5 5 6 53 Oy 457 315 0L aadllan ) il
IS Sy 53 s Cans s e golsxe ssba sl &
12505 5 0L L )l Al (ol T (WIS Slss ¢ g e

Jols b5 YY) o8 01, 5 Folstein pu s b baassl )
Ul 5o sl 5 05,57 (cmm 5> s mly (TIQ
(YY) osls Ol M,tg)@;g&;,{d,ﬁ\,); Iy oLl =
OLS 558 Ol algs 5 0lpslp 53 S s opl diz a 3)ls Sl ghan
JUasl 55 ms)509,5 Olalllas (YY) Ui sdaline e 3l 4 Sltee
22139 579 p 35535 G b SV Sl Wl S
Lol andllan (glaaml (F) Sl osls Olis $Sus ol (glosl gl
aalllae 53 (YY=YF) 5 )l Sl Sean Sl alllae 5l =
L OLST558 cpdly 51,8 ¥ (g5, (YY) 01, Ken 5 Whitehouse
A el ek 05 oS 5k b )8 bl ¢ sl ks I3
0l 4 5 ozt DL s Il 4 s (68wt poman
A o e 5l (i SV G Syl olsle
\)@Li;,@ufo\(whrﬂ;,tq:l,o\bultfolf;;

.uﬁv_nb)ta_ieap@}w@uwﬁ@huu

(FY 2 2 ) ¥ egland V¥ 0,55 1 RN by | 0I5 5 (Kb ook oISty ol el

5 Sl DY g ad el Cae ‘V_ﬂ;,lq:ba\bk:sl
S5 s,k

s 51 maS e sl 53 oS IS5 513 S0
NEPRE R N PR PSR gL g W

sldel sl 3 0 ga3T 5 ((glsT- glma) oIS Slgy Osa5T
3 Ry 238 g )T Jame 53 L5 5L L 5 oS UL
3 EAB g aalllan 35 g0 (glao s 8 (Shiypan 0 3oui

ot Sl SOV (T slian) S Sls, 09037 s
uoch)Qu}:}CUQ}A}T@.}J&).})"&&M@%@‘)J
Sl a4l #r Sl dol 5o i azul g 531 1 LAs eslizal
i aS o p sl s b8 Sl Aol 53 5 Ol ol
A C O 5a3T 0 0 Ol g s sldes 5 Auled Ol 65T o0 bl
o Sl deols 53 5o b s s 5100 51 16T Slay e s
gar «6»3«@) U oy Ly 4SSl |5z (glail
A 5 0505 6 el Ol e 4 slies 5 duled ST, Lgd e

6L LU L:—r_f LL L) (digiti span) slael gl 5 04037
I3 e 5550 15 (5,18 abidl> ¢(YV) (low load - high load)
,,\_.:4_11)\%_;4_5@,\_;u,ufgr_f)t_it{oyﬂ);.m
©G3ds dw axdy Sl slel axiy pl LS ST, 0T b s axul =
3,548 ) se 53Dl anlsl ods Sk, b s gyt
slacel sl U giony (g3dee 4d ) 3 505 )1 ST Sy 1 (6348
e axiy S b e bl pe )0 3 5 A5 4l 5l 4 <hy
AS b pa s w5 4 Sslie galdel s taue sl Oles b
Oyl 5Lss 3l dor |y QLSS sldel sl b glaazs y Sl g5 3 3
iy s,5 bbb osesT 53 s (o e O g1 S 1SS
3505 1SS e sSas Sogeo 4 1 0k iyl sle]

IS Sy 0T 53 e DLy SLalS sl w5 L
S 1S5 b go a5 b e 03 5 plal a3l
s 0313 jlzel sluel gLl 5 0 gasT 53 (g3de axdy o # T sle!

SPSS-19 (g LT i —lp 5 jleslicl Ly Lsosls
éa_w Ll 5 9 4 o paired t-test s independent t-test
i & 55 /00 51 S o ge3T (g)ls sne

il

Hua,;,(vn,ojm)rﬂ;,u,fﬁ@.ﬂ@i;gﬁ
LS s YO /AER/S S YF/FVEAA (5 5w (5,0 YY 505 Y9)
350 513 e gyl T ks 5l S

R R W e A L.
‘(wjgv,\/?)fs;\fJ,,um;,u,f)“ﬁ;;g;vp,u)t
3 (o sF/N) 5 Y 5 (Ao, sFFV) L3 Y (Lo )s¥YY) i V8
(o p3FVY) LYY (o p5YV/0) VPl Il o5 8 o



5ol i Slay 55 s IOl ol Yol 5 ol ods (sle
IS Sy & s 8T oIS sy o JralS 4 e
13 S s 3 G 4 pde pl el od gline

Solpls glacal sk wy ) lapsilSe
SN O e OT 3 48 laalllan 5 b Ol oo 5 il oo nn
5oV 6l S slasly ey Vo /) Oy 55 bl
ameo LT o tdd 00 faaded Ao 3 VIV olaz| YD
) caslilE

Orslins SLa e gl o 5l slpos) s Slalllas
OLS 35S i ¢ pitdly 5 OLS 558 pay 85 e e oS
Sy ol gl OIS ) 3 aliss conl sl LS5 S Wy s 5
slas! g copdllly (bl Cands e 8 o plazb (oLl
(V) 55 giluban O3 581 O tian v Dol g 0ol gl

Lo ke 6l B o (65 Lulion andllan ol (A y s dous |
I g Ce b 5 (Aaod Comds cpllls 5 Q558 oy 585 oy
0l i gdtes sla e ol nT Slalllas 15 U 33 8 s 4o s
g J S 05 58 i 0 3o 45 (S by

S 5 Ao

(=T IS Sloscalian OIS Sls) 5 Cand 5 Shas
S w53 0 3L 5 5 b IS bl 5 oS L (IS bl
o) K5 JUasl el LS Jil g ) 4 Dlaee OS5 587
B 5l 3 NEST)

S108 g S

b oYl S g Selbem 5 sl ) Ao 5 s
O ez g 5 Olghool o o) 5 10 Olghsl Sl o)) 435

s Sl 5 Sas Olghsl e 3l el 5 () e

References

1. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders DSM-IV-TR. 4", Washington, DC:
American Psychiatric Association. 2000; pp: 439-84.

2. Filipek PA, Accardo PJ, Baranek GT, Cook EH Jr, Dawson G,
Gordon B, et al. The screening and diagnosis of autistic spectrum
disorders. J Autism Dev Disord. 1999 Dec;29(6):439-84.

3. Bailey A, Palferman S, Heavey L, Le Couteur A. Autism: the
phenotype in relatives. J Autism Dev Disord. 1998 Oct;28(5):
369-92.

4. Bradford Y, Haines J, Hutcheson H, Gardiner M, Braun T,
Sheffield V, et al. Incorporating language phenotypes strengthens
evidence of linkage to autism. Am J Med Genet. 2001 Dec;
105(8):539-47.

5. Folstein S, Rutter M. Infantile autism: a genetic study of 21 twin
pairs. J Child Psychol Psychiatry. 1977 Sep;18(4):297-321.

6. Szatmari P, Jones MB, Zwaigenbaum L, MacLean JE.6.
Szatmari P, Jones MB, Zwaigenbaum L, MacLean JE. Genetics of

iyl 4 Yoo 5395 Sy o 33 (Kian (5,5 alidls 5 oS Jlg, U1/ VYT

5y JelS b o ol W Sy st Ko S plew

M OLS 35S (69, 01,LKen 5 Whitehouse 4sllas >
L;,:dzﬁua_zs,dwt‘@ufam)@wm,gﬁ;,t
5 Pilowsky 45 Coul 51aSG Olan Lids ) 5 (YY) A2 stalie
O, s Whitehouse .4 g o ,La1 0T 4 55 (YF) O, Kan
sals e g5 1) S sl 313 L sla 15 (YY)
dls Sl ok, 5 s

Ol pian 5l & YO (59,45 OI,LSua 5 Noland 4alas s
plrst (Il O 57 O e 51,8 Y b i) 4 Sas OS5 587
(non social working memory) elaz=| & ¢, abdl> i
2 Lasl ol (Y0) s JJlu 0,8 51 2 sl o S 5o
2l Gl gtean Lo anlllas

=N Sl slalsasT ST L daly 55 golin andllas
A8 A8 S e 5l 4 Do O35S 0 3 glime 5 15T
W3 gl dglie 4 OT 3l eslizal b O g2

1T 5 slne IS Sl o1 awslin 4 &S (slardls s
Wl 5 Sl oaT Sy polin gl sty Ol s
ol ol s B e (oSS 93 ol (g 5he oSl L Lo e
@37 IS Sla) 5 AERS 2L Lad e lae (WS s,
(YA Cl Gl 88 L LS e

13l e 63, Shae 5 (g ksl (6415 saas Slallas s
PS5 (1 5Y0) Sl 585 Shae I 18z
ol e (5505 Canatl ol 2l slas Slas 53 a8 (1) 1>
2 SIS i 5l 4y Ve D13 58 5y 3,15 Jlar | 1) ol
LS e 48 LBl il sy ASRS 5 Slay 28
01358 08 4 S LT (IS 5 15T (S S5 208

autism: overview and new directions. J Autism Dev Disord.
1998 Oct; 28(5):351-68.

7. MacLean JE, Szatmari P, Jones MB, Bryson SE, Mahoney WJ,
Bartolucci G, Tuff L. Familial factors influence level of
functioning in pervasive developmental disorder. ] Am Acad Child
Adolesc Psychiatry. 1999 Jun;38(6):746-53.

8. August GJ, Stewart MA, Tsai L. The incidence of cognitive
disabilities in the siblings of autistic children. Brit J Psychiat.
1981;138:416-22.

9. Micali N, Chakrabarti S, Fombonne E. The broad autism
phenotype: findings from an epidemiological survey. Autism.
2004 Mar; 8(1):21-37.

10. Pennington BF, Ozonoff S. Executive functions and
developmental psychopathology. J Child Psychol Psychiatry.
1996 Jan; 37(1):51-87.

11. Spek A, Schatorjé T, Scholte E, van Berckelaer-Onnes I.
Verbal fluency in adults with high functioning autism or Asperger
syndrome. Neuropsychologia. 2009 Feb;47(3):652-6.

(FY (2 95 2) Y oslowd / V¥ 2,93 / AYAY Gl [ 5,5 (Sl pole alRuils ale dlxe



VAT /ol s g1 s 5 s oy 55

12. Nejati V. Correlation between working memory and verbal
fluency in older adults. JRRS. In Press.

13. Turner MA. Generating novel ideas: fluency performance in
high-functioning and learning disabled individuals with autism.
J Child Psychol Psychiatry. 1999 Feb;40(2):189-201.

14. Verté S, Geurts HM, Roeyers H, Oosterlaan J, Sergeant JA.
The relationship of working memory, inhibition, and response
variability in child psychopathology. J Neurosci Methods.
2006 Feb;151(1):5-14.

15. Corbett BA, Constantine LJ, Hendren R, Rocke D, Ozonoff S.
Examining executive functioning in children with autism spectrum
disorder, attention deficit hyperactivity disorder and typical
development. Psychiatry Res. 2009 Apr;166(2-3):210-22.

16. Goldberg MC, Mostofsky SH, Cutting LE, Mahone EM, Astor
BC, Denckla MB, et al. Subtle executive impairment in children
with autism and children with ADHD. J Autism Dev Disord.
2005 Jun; 35(3):279-93.

17. Happé F, Booth R, Charlton R, Hughes C. Executive function
deficits in  autism  spectrum  disorders and attention-
deficit/hyperactivity disorder: examining profiles across domains
and ages. Brain Cogn. 2006 Jun;61(1):25-39.

18. Ozonoff S, Strayer DL. Further evidence of intact working
memory in autism. J Autism Dev Disord. 2001 Jun;31(3):257-63.

19. Sinzig J, Morsch D, Bruning N, Schmidt MH, Lehmkuhl G.
Inhibition, flexibility, working memory and planning in autism
spectrum disorders with and without comorbid ADHD-symptoms.
Child Adolesc Psychiatry Ment Health. 2008 Jan;2(1):4.

20. Minton J, Campbell M, Green WH, Jennings S, Samit C.
Cognitive assessment of siblings of autistic children. J Am Acad
Child Psychiatry. 1982 May;21(3):256-61.

21. Folstein SE, Santangelo SL, Gilman SE, Piven J, Landa R,
Lainhart J, et al. Predictors of cognitive test patterns in autism
families. J Child Psychol Psychiatry. 1999 Oct;40(7):1117-28.

22. Whitehouse AJ, Barry JG, Bishop DV. The broader language
phenotype of autism: a comparison with specific language
impairment. J Child Psychol Psychiatry. 2007 Aug;48(8):822-30.

(FY (2 93 2) Y oslowd / V¥ 2,93 / AYAY Gl [ 5,5 (Sl pole alRuils ale dlxe

23. Pilowsky T, Yirmiya N, Shalev RS, Gross-Tsur V. Language
abilities of siblings of children with autism. J Child Psychol
Psychiatry. 2003 Sep;44(6):914-25.

24. Bishop DV, Maybery M, Wong D, Maley A, Hallmayer J.
Characteristics of the broader phenotype in autism: a study of
siblings using the children's communication checklist-2. Am J Med
Genet B Neuropsychiatr Genet. 2006 Mar; 141B(2):117-22.

25. Noland JS, Steven Reznick J, Stone WL, Walden T, Sheridan
EH. Better working memory for non-social targets in infant
siblings of children with Autism Spectrum Disorder. Dev Sci.
2010 Jan;13(1):244-51.

26. Koczat DL, Rogers SJ, Pennington BF, Ross RG. Eye
movement abnormality suggestive of a spatial working memory
deficit is present in parents of autistic probands. J Autism Dev
Disord. 2002 Dec;32(6):513-8.

27. Awh E, Jonides J, Smith EE, Schumacher EH, Koeppe RA,
Katz S. Dissociation of storage and rehearsal in verbal working
memory: Evidence from positron emission tomography.
Psychological Science. 1996;7(1):25-31.

28. Nejati V, Rahimzadeh F. [Comparing phonemic and semantic
verbal fluency in elderly]. Journal of Clinical Psycology. 2008;
6-7:538-48. [Article in Persian]

29. Miiller RA, Pierce K, Ambrose JB, Allen G, Courchesne E.
Atypical patterns of cerebral motor activation in autism: a
functional magnetic resonance study. Biol Psychiatry. 2001 Apr;
49(8):665-76.

30. Munson J, Faja S, Meltzoff A, Abbott R, Dawson G.
Neurocognitive  predictors of social and communicative
developmental trajectories in preschoolers with autism spectrum
disorders. J Int Neuropsychol Soc. 2008 Nov;14(6):956-66.

31. P Szatmari. Heterogeneity and the genetics of autism. J
Psychiatry Neurosci. 1999 Mar; 24(2): 159-65.

32. Seltzer MM, Abbeduto L, Krauss MW, Greenberg J, Swe A.
Comparison groups in autism family research: Down syndrome,
fragile X syndrome, and schizophrenia. J Autism Dev Disord.
2004 Feb; 34(1):41-8.



