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Abstract

Background & Objective: Autism is a neurodevelopmental disorder characterized by deficits in social communication and social interaction,
as well as restricted, repetitive patterns of behaviors and interests. Infants who develop autism have early deficits in social motivation, which is
expressed by decreased attention to social information. These deficits lead to impaired socio-cognitive development. Base on researches,
interventions implemented between 12-48 months is associated with significant gains in cognition, language, and adaptive behavior. To facilitate
early diagnosis, screening tools whit suitable sensitivity and specificity are needed. The eye tracker is one of the screening tools that have
attracted much attention in recent years. It requires no skills unless eye movement. So, it is suitable for screening at early ages. The goal of the
present study was to investigate the social orienting in at-risk infants. It was expected that, in contrast to typically developing (TD) and
developmentally delay (DD) infants, at-risk infants would show impaired performance on tasks measuring social orienting.

Methods: This study was a causal-comparative. The statistical population included 10-12 months boy infants in Tehran. The research sampling
was Stratified sampling. Fifty-three boy infants were selected and divided into three groups based on diagnostic criteria (the experimental group
included 13 at-risk infants, and control groups included 20-TD and 20-DD infants). Parents were asked to complete the Age and Stage
Questionnaire (ASQ) (Bricker & Squires, 1995) and the Functional Emotional Developmental Questionnaire (FEDQ) (Greenspan, 2002). Then
infants regarding ASQ and family history of autism were divided into an at-risk group (developmentally delay and ASD-sib), DD-group
(developmentally suspend without autistic history) and TD-group (no history of developmentally delay or ASD). Then, Infants completed three
social orienting tasks: orienting to direct gaze, biological motion, and dynamic social images (DS]I, children moving) and their eye movements
record whit eye-tracker (Tobii, TX300). For each kind of stimuli, we calculated several variables: the total fixation duration, the whole looking
time on screen, and the number of saccades between images. Results analyzed by Kruskal-Wallis one-way analysis of variance, one-way
ANOVA, Wilcoxson test, paired sample T-test with dependent groups, and Bonferroni method (p value=0.05) Using SPSS version 21 software.
Results: The total time spent looking at the screens was not statistically significantly different between the three groups (p>0.05). When viewing
point-light displays of biological motion, at-risk infants were random in their looking patterns: 44.72% on the upright figure vs. 55.28% on the
inverted (p=0.116). In contrast, both control groups demonstrated significant preferential attention to the upright animations: 61.54% upright for
the TD group (p=0.002), and 57.54% upright for the DD group (p=0.002). Comparison across groups was not significantly different (by Kruskal—
Wallis one-way analysis of variance, p=0.336). The difference in the fixation duration on dynamic social images (DSI) between the three groups
is statistically different (by one-way ANOVA analysis of variance, p=0.003). In pairwise comparisons, looking by the at-risk group differed
significantly from that of the TD group (p = 0.002 in comparison with the TD group, and p= 0.065 relatives to the DD group). The percentage
of time spent on DSI was 55.4% vs. 44.6% on the dynamic geometric images (DGI, moving geometric shapes or toys) in the at-risk group
(p=0.283). In contrast, both control groups demonstrated significant preferential attention to the DSI: 60.91% for the TD group (p=0.001), and
60.69% for the DD group (p=0.005). Comparison in the fixation duration on direct gaze across groups was not significantly different (by Kruskal—
Wallis one-way analysis of variance, p=0.892). The percentage of time spent on direct gaze was 50.6% vs. 49.4% on the averted gaze in the at-
risk group (p=0.600); 50.54% vs. 49.45% for the TD group (p=0.940) and 53.44% vs. 46.56% for the DD group (p=0.086).

Conclusion: This finding highlights that social orientation in the first months of life is damaged in at-risk infants. It appears that social orientation
assessment in at-risk infants has the potential to autism screening in early years. Eye-tracking revealed a promising future for autism screening
at an early age. Further research is needed to confirm the findings.

Keywords: Autism, Eye Tracker, Social Orientation.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

A 0:8) $1TAA 5 olallas dlons
Jeo! sha s e VFAA olasls 5 Lasy sLe]

- - . Y c s - Z. e
M\ @ Ml Ky g\.fsjfuﬁl.w\.wu ol el R (VES o
\‘L;q:’b- b\j? cvﬁ)gw ‘YLSJJ.:’ Q.):"A‘J?a‘ Jz.w* 4\63\.1?- 4-",54—..’

OBl 5 Sl 5

0Ll e e g5 3 o820 (L ul20ls5 (512573 (5 gl )

S0l dge cdghie s b o8BI ¢ 3 5 epslie (Wbl 0,8 sbl (liB0ls; 5555 Y
00l g clghin guesn b oIS (5 5 epslie wlitilsy e 8 LS (ulilOls; 1585 Y
0Ll Ol 05 oLt (il 05,5 Slutils (kB 5175 ¥

yazdi@um.ac.ir om :J g skim 5 4LLI,*

VW AAC g VY 10 ndh gy ) T A Nlec 5 314 1o gy

e
Sua b sl B oplply Sl Coeal Sl ] 6@”5 Ll 53 o el il il (e 1 olaz S e (g 3 SaSegr AL rsus
Al o3l ol 5 VU Sy L 0358 s ooz (6,8 Alie

SR (5,55 505 G 51 S5 O olutsd 252 0185 e oS Lo Bale) + 21 Y g OS5 ol ol (Ul dmalir 335 (Slanglin — s 551 sl )2 s s
oo Jo Lk dlaS (o S8 Y 0 5 (53 BSSY0) ol 8058 53 5 (s 23 S35 (ulail o5 S 4 cpariets SS Dl bl 5 0l S
A (Y0 i 5) 63,5008 = lams J25 &l 2 b a0l (63,5508 = Sl U555 el 5 (V440 S0 5 Sm) Jolpo 5 i Balidin L 0S8
03Lil b s ol 5 plarr) (s asladh ) S (St 65t e (658 b ot e (5l g0l i 0 gl 53 0 8 iy IS ¢
5 wls 10 S8 ((ANOVA) 4,5 bty oo ¢l s 8 ity oo ()T sl goT b Laesil .5 <3 (Tobii, TX300) ot s, Sl
L5 gy 2 SPSS I3l 5 Y Bl Sl aslinal b 5 0/0 0 (lobins prbaw 53 s s Ryl

i 53 Lol 3,100 5525 (gLl lslims G| (=p /AR Y) s o 5 (p=2/1T8) o) S (S gty S8 Sl e 305 S aw O S Ol @l::: tbaadl
GoSgr 0303 ln Oloper S s i 1 oS w355 oizean (D=7 1) 315 3pms Ll Hlliae BN elazrl Ly S s (5 sty (5 Sgr
0331 lp Olipr G maciir (o oS 35 2 B3Lad (P=2/)VF) Sy 53 63,5 33 5 (P=v/0 + T) didida (636 5 (Il 65, 53 )3 ) S (Gt
o oS i s Bolas (P=t/TAY) Sy 53 655 53 5 Kb (p=2/000) B 5 =t/ V) e 058 s el S Spmtr S
g $3Lal (P=e/F ) Sy 53 5 (P=2/0AF) 5B (=AY ) Wl a8 5 s oSS (6 sty (S St 03a (512 Oloied SIS enziir

23 Blpe ety by Gob 50T () 5 el 0l wads Sy 53 0358 53 sl glaols I plaz] Sl 58 g blinal el @ 4 5U 1g Samess
AL e 1S5Sl pnn ) plalis

(Fleor) 68 et b () el

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMall oy ¥/+ (551 5 —sLoi 5 smes o 8 ol ST s b e G ol - 51530 olalan ales < VFA0 © ol b gies jLiSH G
S 35 5 13 it S5 b sy el By oo gl BB by el 3 et 3l g oS a3l Lok 4 o ol 0l 2

\


https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

360 Sl L) Jomly ) (i S obsy il
SVl Jlsy g ] rli;mb‘ leld 8 555 )8 5 S
g2 S 3 S el OF JLidl 5 0B 58 wonle < syl sblye
Syl 50 V..ia;dfﬂj:‘é ol gp @ s ey Joadly g
S5 s Slaca T 51 s 835 53 3,8 okl I
b i O by 000 1) ol sl (i 53 Sl b 2 s
o Sl o525 2,8 Cokl OS5 OLIL ks &1
Sy Sa bty S8 5 g9 l:’;;"'l"—&éuc}“:‘
() 2615 13 el & S SV

23 BBl plazzrl lasms (55t 8z lp B 2015
colpesdhe el odus a0l s in )] v_..\.:.s\ o85S
L Logar ol 0587 5 el 2alS ol (s S
i 3 ey ool ol oS e sl ()55 gl Shs
oS 2LB0lsy Sl Sa 5 bt i b elezr] (55
ks g0 Sy Floirl Qlez & ez S 4 S S 1) 3
Al 0SSl oSl e 2 2SS Ol e
Rl plel Gl ib w0 1) Sloius a5 ank J o 3 OBl 5
ey o SLL S Jlie 5o S e Gslans laodar 5 o e
2 e G5l (oSl i £5,8 N PIPICE.
Sbaaks alllas ens o 0LE5 ezl frnrp SGLES & ey
).‘J:'“{('"“:m O S by i sy ST el osls LS S8
sl ralSax 5 Ll o0 58 pate Wao g 9 5131 (655 555 OV lan
ol 5 o3l sl S plw 5l (s (ol Oler «
> bl ool GLatltl & faS ar 5 S e s |y o]
O 3las 5 ol s Sl S ozt i 5l sl S8
(P) 255 510555 (L] 650k il ) e

(el 0 Sl g 5 eS8 53 el Dlallas
b bl S (S5l oS 3 L) i by el
S lews Llosls i Calides ioloil s S s ) exlicul
D3 o 2s S S g by (S 4 oles S jaseiia gl
ety S (S ety (6 S el &L S 31 OS5 S
Sl b ol b 5 ol 85l elaat S)Le by 5
sl eal U arger 5 elarl CSiLae Gk 51 6L sl
s o) SS o a ar B Aoai i b S8 Ol Jo 0o
sl e 8 sy CS - Soa, FB Y 53 (V) 3—b 0
ISl pdbolanil 5 bslas syl oS & |y bl

T F P IS 53 (A) dms e e S sy b S S
s g Ol dww o ool pl Lg, Kale YPU Y 31 o) <S>
DL (V) })‘-\3 J)?j V—AM:\S‘ QK};): ;5_.:..{‘}.9‘ J&j) U,:..{ LL').{:J
O (o5t sl b 4 Vs OIS oS el O3S Al
Osmad o) S8 (S 3ty (S St 53 Simdl S S
S e o O Sl 85l XS e oo v 9V Len
31 ddatly 2bs anls By & 5 el sl Sis b s S
('..M:J‘ 6[.5&):«;».‘5 4{&;...«:‘ ol Ji’)bfﬁ"" CJL‘JL&A gf‘)” BL (‘\)

4 4 ) S 4 6 LS e ] Gt 5 e 5 S

4sddn \

53 AS Gl b o 31 0Ll ;5155 Jos PO 4 (o]
sla ki, 5 ssdoen e S glaals 5 el falad 5 L)
Jsba oS el JA.S.Hr‘JLA il (S 3 g e el glas s
2B b 535t B Jlws > Blsl 5 2l Al 53 Jyens
L b o ogllas s Slas C’;La S o3 g ol or plazxl 5 Jolas
Cjb)sb Ll S Olgea |y (,_V,:\S\Jslf)ﬂ ANAFYams j Ll
Olamed 5 dans g0 358 4 TS0 oSl i 25 o)l 3500
el ol 51 Jich o 05 3525 Cow O L2l e 85055
LS s kST (CDC) agsslay 31 6 pSing 5 58 5550 slaj Ll
PSS S EA N O s, E5 sl s I sl oS
o3 5 0l Pl 6l ax s JB (6ol )L cand) (V) il ol
sl s e Slakps 0 e VL L s 2l ol e 4
(Y) drs o Ol (6 Katr 2ol

O i 5 TK;MJ; ol Coenl Solis (s jhash =
Bl o a3 &l el ik ol 0875 58 slag il 5
Pt bbed oo b Sab FAL VY o Sls oM
gjf:vsc;)l,.o@ NIV I JUN NP SR Qe | VIR CE SR I PR CIE Gl
el s (6 pdpllaml i 5 «§¢K;a;ﬂ' ©obdy e
4 &S5l she ezl b 5 b b A ) 5 e 5 e
5 (Il sl s 4 (S5m0 slale Ay 015 S5L b 5 LysT Jee
2335 @3 (2050550 5 Sl (WS JalS 55 s ¢ plazr]
Kool (S—25000 ol ulalipan 2 (F) L5 S5 ,8
Sl (Sale YF 5 VA 3 1) ol 6 SIL 2 Jodl 5ws ((APA)
O P i8S Coanl by el 035 3lo 85 S ele
(ol s el odile 3L (Sl a Jls Olamar Laseis sl
GoSams & 8l S0 ol adoeie VLI 61,8ty Sleds- 03 518
axal> ch_“)sdﬁb} LD L dls B sl s Ses S
s b Sl 5 GReal b S 3l s
Sl 1y oslite e 5 o sline (5 S8 5 oo slaKal,
AN 053l OB e (S0 BB ol bz p 358 0
357 e plaS (Sl JS8500 Lo w3l 8500 SG & (o s Sz
s ol 31 b sbaaal b 53 50 (gl i ol sl
G 05031 (PPV) Gt o i i) «dls gl 23503 3525
FSaS L5 sl s /P8 wele Yo 5l 85 0 S ol gl
(F) ol 035 +/¥5 ol Yo

A e ot e 255 5 Sl o e S e
sl 4 ghsls ( pande i3 Aol 3 03 SV b (Ola i g
oy St & e s Somls S aon 5l 5 paaia
W oo Wy ,md culol e jadeis o JulBlL oS
S 4 (Sl B 5 iy 20S 03l (i i Slao
w133 )8 50 b5 Al i 53 S350 0 5L 1) ana s
2l Yo otz (o) Sl eslinul b oS (6 S dalllaa il
I calndes oS ,ms o) S;jfel_il &5 §mes LS 3 S
ol ol @fc_wtg Ll e S0 ol ﬁsdxﬁ;m


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

Glos i o st o3 gbadlw b .(VF) asb rtf@;j;
bl gl adsl gl 586 Se) & pbows o 5as)
oled 53 (S sl asslst glomen 5 el ng'.pcjb .
5 ole3 S 0k Smes Sless 5 SG 3l ealinul 4 La a3
o2 L bLoyl js lassy s ee SHlde g sl w53 55 0l
3 el & el VL Sy L 0138 s elarl (5,8
S35 ol gy ol el ) Ga W eiS axdl 4 ar s bt
ozt 68 b ot o sa0 gl 51 (sl gores (5,:5)5% L
o] 6 S ot Ol v shelp eSS L

g aeglie 5 (s o) el 5 Vb Sy L OIS

soro Y

S Pk drslr g Gl e 5 51 Sl g
Lol a8 Ko g 0l b Sle bV v VY oy 088 sl
35 O (Wl og Sar 5,5 b b e S5 |y andllas 4 355
(ASQ) o 5 s D331 33 Ly Slao) s 51 S5 2 s 3G
O L S35 s sl i Vs AL 3 25 OIS
YUV o oS s b os Sasnns b3 oy SGarys
O 09831 53 A5 Slao o 51 (S S8l 55 a8 Slms Sl il
w5555 b oy el Sla S5 2525 pde 5 (ASQ) >4 5
JBla> 3 a8 slme SISl YL ) e S Sy 305 5
035 )13 5 (ASQ) oo 5 oy 05031 53 A5 Slaes s 51 S
syrgies S am 2 Slp o Slskas 35 el 4 s otian
e (oM 5 (6ols DMLl )b W (S5l 8 IS
Jm)zg_{;)f&)&wrd& (SRS 0 S, gl el cols
S S ekl @ o5 Ole e oS Sy swoy3 5 Ope)l 3 e
w035 o slaasl o 8 e A3l CISS a0l de 20
Ll s 3 ol (g bl laamsls 5l glaids (6 S gad 6 bt
bl s akb a gldel @ (s Ol gt LA
o3l wl V0= gad slaes 8 31 ST (VK1 0) ciw sla 2
LTI RV PYTi 05,5 dw )3 55503 §0 3ldad Kd g 03 S
candlas ol oo by o g&mf))aplfajfa_; o e > S
Glrosls Lo e 53 bl 2alS 8 V0 @ o35 ol slaas
Aol Gl a8l glaesls clea Ko S558 55 55 e )
335 (Say S35 il o S0 ol ol & el (I
Sl g (Gl S8 Y (Il S8 Y ) ol S5
b sy sl b syl 018358 ¢l 5 61331 ine SN
51 esls L;)j@?@ﬂ A cole; Gloys ST 4 Sds (e
S el o sl

S Il S dslden s 1(ASQ) oo 5 s sl
A5 il 1880 lo 3 S s S b s & ol o gos A3,
V4 3 S s Sesliul sl i o3 A ) s ool 3
SlSS Caasy sodd as aale YB o o Bals (gl el
ol e b S e olfﬁé)’?@): Lhosss
Yo a e etz et s Al o b |
S Ve L0 cr Shrel dlsw a4 5508 Jlgw 05 2 5 JIgw

sy S las ol .MJ&@Q&)‘W Soldus u.’L"J.r"’
O e PP e ICU S JERNE GO
4 i ar P 3l B O S Ll a5 sy > sl
e s sladely ) S IS e 5 0 5 Ol AU
(V) LEL Sl 53 s ol Slees

s oglae Sl L;Laﬁ\ Serga e s )'\inb s
WSS 5 0 olod S 6y L3 a3l OS5 8 53 oS 5 6 e 30
5 ol a8 s s, sunSolin oS e ul oips (5 SO
5ol plaal codle St ol g ol SL 2
(TOM) ;23 135 T 6l (S50 3500 5 olS g S
S 1) i Wl OS5 5H.(VY) cl
s e Gu el Lol 811 a5 LS i olaz]
530 31 ayls L 3b S8 elanal e Lt 5 ot orles
Sosb s BB ples ol Slgz o L3 085S Saleaws
Sl 5,50 &S 55 5055 5 JJJ)‘JWWAOK}@GAL})J
O S ) O 5587 S oo B g |y 003w 35 b eis
S S 5 ls el ol 5kl cnkS s 0l 3 (ol b
G s 3131 (S vty 1) OLEAIS €5 S0l 5 S0 4 555 0V Lo
Ot 03 e L S e S 3 O S pl s s
e 3 Ll a5 5 Shes 55 G yme oS5 L ol Ses
iS'035 Of (s ((ERP) 315 & €l (sl Jonily b (b
S o b 1) Hleig Jisd e i das oS S8 O
L s oSS S lne gz oy canle QB # sl (Lo o tan
QxS (JD s i i ged U led )l o
sline LalSS (581 (a3l (VL Sy b 058 3 50 Lt
Sals YF L ¥ 3 etz @ ar s ol o3l ol | 0¥l 5l
uri;;qdﬁ ol wafquimu YY¥ 55 53,0 Ll gl
(VY Bh e SRl olasY s V)Y 83101«

S5 5 2500 BN (S it (it 5 (6,50 s
ol b lanal b Sl (55wt (6 St (ol 3
ilos S andlan g 31 OIS 3 1) SO0 55 sleal ol (6155
G S s Glosor Bl 4 e 5 ol oy carlllan SO o
Flaxl s (a5 (USH58 ad)y) (slel v
TR IV aa e VY FY 9568 5o (S e g5 mol—ad)
> g ol el Sl 05 S s lenrl b gla S
SLaSl Gl S B s 503 b s Sale VY G
Adlls 53 (V) ol B el Sd oM b elanrl 6
bnacl A plal LS a5 b Sleslioal b oS (6 505 oLt
& S M g Sl O 8 a3 1S5 s
St 31 0558 31 ol 803 5 dosls plis bzl (s ms
L3 S o plazal S s Lils G o |y (6 i Olay &S
(F) L g 5,6 e STl e g slace,les 5l Glasen

0o el ezl (5,8 (i sl (s Aol L
L5 e adsl e 53 I Shs cpl (ol bl o das 0 5 e
M- gl g poasl 5 ol bd 855 55 Lt Solia


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

&) dd i3 (AT 0 0) e 5 (Vo AT) Css (VF-59)
OV JE

@35 L1 ol ol oS il (o s o b2, et ol
093Le 5 SR sl o (M5 4255 ) 5l S 33) YL [l
b —iolo )l Sl oes L(0) S o0 5550 SCos 0 5 43 31 503
D) g 3 3 €3l AVS Video Editor|53ls 5 3f el
B P Y (6,880 5 s 2l TXB00 o5 Jbe o2
ETAL CRARV IR PHSTOPFSU | SP-WIPRE R VIR B —el
e el YV Y e sl $0 diwls s o ool 4 s
3 6 s S el (glalas 0 O gl IS AISS 8115 S s
IS5 3 B 0 g IS 0 5 padedin i S8 g 5 0SS
Sldoo wud uS s uileior Ul aads 0 a8 S 8as s
43y g3 oS SOl .J_im]é;&ug_{fwijb\guj‘g\ﬁ el
..}ﬁ

O3l aw plaizl (68 e gl il (SlaS s
sty S () S (6 oty (S S A (b
ol Sl slas Sty xS 5 s oS Lo
QLA)'(,.AS.\SA}:, ol i (5)ls S S s ol gal as a
‘Jifso)l,,c‘\.! LA el oled el a0 SO - L
S S Gl Slier psba plorl b 5 plorl Gl e
B e LS oee 51U A (555 iz Sl D) Do
3l tos O & S35 g 5 (6 Sy sl o plaiz b 5 oo
el sas SO S s Joobs d dd w3 S b 55 S e
mmukdu@m@,@ NS AS o albasin Se s
(oSS Ole) g pomes il s 550 5 i oS AL
5 dwls S5 88 Gl el S S e JI S a6
i tglie oy £ o 0 0L

Nl #ov b8 old ler Jold sladl ¥ (s sl gl
Lon) 5o gl il K5 4 by b s cews)lez 5 by ol
ﬁbwndﬁi 45 00s Culo sddcdr glaghs A Sl Sas
bl () b S8 Byma) g5l 5 () S8 o)
A esls

S e 93 53 48 0 kS G ) ISl Y e s s s e
SIS 1y (lebon o515 — 93 355 0 oSS 5 myss @ r"”“'&
b Jg ch_d bl (beloy AadST oS esls ol 5 S
os S oLl o8 S

Sl 07 obsS (b Vo Jold (5l £ o (g P oy 053]
S palad) elat by nslas b o el ol
R3bhal) ol slal s amio b S 5 (USG5 )
A esls Jled ami o [Kon G b s (Hbolaul b G e 85
UG- RUPINIEPRP P L5LA{J\:§)'\ ol o poo Gaslas el
W3S e i (sl

5 e Bl 5 ol alas sl b il s sl S,
Loals 53 JelsSs ila.:;-c;;v); 45@[5335.%;45(},4&3 J=1
2 &S 88 Las ol (.Jl_w O S Gl sear Ld 5 g

Ol S Sy 355 o oSS Wy Lo 5 sl 5y 5,8
Gl 2Lo3T50 oLb ol 0l (2018 Ol sl
ol sd s 5,1 A0 5 LAV G AY Cus e Sy s
el OS5l Calises slacamar o sdaie wladllas Wbl
eldtar 5 Slasiend 53 o sima 5 S Il Olsea alitn
DSV 3 sl YooV e 3 ol 01808 ol o s
Lo 3AY/0 5 o AN 5 5 OF (S5 5 il 5 0Ll Ol
Clcamer 3wl i vy gl Cbb b jlasla s )18
O 6S b et 5 ol 085S aile s 15 me js Calies
TS W i 4 S 5085 L 5L o e AL 61l
VANl 3 ctslidinn o ol Jl 50 Llods W gme oy
SUWl oy as ollasl s et | S1e 0555 6
85w 2l s VA oz 5 asliin py slaases sl CLU;
(s opl 55 (19) s 8 b Jele o sy 4 aslidis
el lagaly e oslizal (Salo VY 5 Vo o Bl 53 )
Olgea ol s 5 b SKaassy b s 58 sdme L3 1

3 B ealind 0835 25 8 Seiypnds Lol i
bwg & wlis ol (FEDQ) 63 558 Slows J o0 dolin
oSl 5 YO ghls i sl Yoo Y Jlw 35 i S
(A L n) Sl 00 S ik el Ol 4 ol
Gk b dew S s 55 sl | s, cpl cactnen (e
chu&iﬁbgf;ﬁ@}.fwjjw\(uuwioww|
ip Ao (VYL Y Jls—u) (._Ja.d) ax g idg) A e b J g
Ao (VY5 VY ) oldl Jals)y 40 Judaddle 5
s o tpler Aompe (VY B VE Jl3w) s Jalss tp s
B Y0 Jlg ) baodyl Gty Al a (Y B YY Ul ) o la|
S o o (PO B YA Ul ) ilate S5 10t Aoy 5 (YA
S U e 8 53 &S Gl o iy S35 el (ol )
B e s o chuge (i el ladnly I (S s LS
b 2y et (Y00)) s 5 (SBGss iy S 05,8 0
VAL 003 plmar By a4 2bh o mb 5 /AN B AR
Rl 0L (2l OSCar 5 5 0Ll Axdllas 55 L3S 550
S slales sl ubidees > s T by wbide b eliie
Sl ca /YO dsls o dy co/YY -l S o N iy s en,b
ST wlie b odd 5,158 /YO 0L 5 +/Y) Jals
Qb 5 S0l e 3 5 S Glas Sl uliioes 5
LV PN RRUS B S LR VA /PR YA L SRVA(- RS2
A5 oo (WS hpr Sl plidinns 2 55 O3S Sy isa
ST DT S P PRSI RS V) o APRVA LRV (O
Sbodsl ol ldlas 5o wlis ool ol el s 4 +/40
0358 53 63,558 Slreoa o5 amzlin dadllae 53 Olooy S o 5
35500 e i 53 paw L5 8503 o sk 5| ADHD 5 5l
Lot cpl s el s @ 1A FLs S Uil o i 5 s
5odd (10 YE L ) V5 (s o3 g0l Lo &isls 4 a5
bge ((1F0) G B I SHS Al JS4e


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

Clz"” 33 5ol ‘_g)jcw_- = 2o, Sl ol slaesls Ny
S5le s Sleslimw b 5 v/ 0 dlol o 55 (bl 5 o 5
(235 03 oAby s L) LS Lo Y 5 SPSS
e Ay ke 5 0 el D5 S5ad ) 050 L il
s IS i p gla e Sl s 05D b il
0331 33 SThe Slaasae Coley i sne woaled 43 A
bl oo Sl s oSS 5 sy S (st (S
S 0SSy G303 5 o g S hslin 5l el SISy S
Sty S S 0300 53 A S oslial 53 laanylie
5 (ANOVA) 0 b Sl s el sLacS o
G2 mls 5 Laog Saslio (gl Ll JSCus S sty o
Olsen 35 o Ogo)l At 4 8 e 53 glaalin

..J%fwum oS O g

23038 53 50,00 V /X0 GINN & (5 0 S 53 (53 SIS Sloen
sl by oIl o3 STb anglin;s o ad VANVA BI04 Sen)
ol i 51 Sy 53 =535 05,5 oy M Loy Ly 2l

(p=r/rA) 550 sl

Fomly oMbl Glosl 5o b SG Il 4 JolSS Ao ki L S
Bry— S5 Al 035503 50 )ls bl o 55 Hlaeg Lals )
(o Sl Sy 53 5 (S BS54 s 0y
Eros on Sl 6258 Slmed I el (rizeen LA
olf_:fuj);g&;mm_w S oSS S S Sles 1
Sl 5 0dd b b 0l g0 o&iils o Ll s 5SSl ol
@l 2l ) Opail il 0 et Db s b La0l i
iy g jgle éb\)s))slﬁ\j.)_&ﬂer_’.\;» Yx Y sl
DB sl 3l sl £ Aol s 5 53le 24T )5 S8
4 ar $ Gl S8 I bl ol gl sk o s S
Gl g (PLad S5 5 b bk iy 0 S Sleal ) s0le
5 St 1l B s e e 618355760 S e il g ls
Pl cin S b 0pal 5 s el s IS 058 S8 s

i

]
23 (AOD) &83e 350 A5 S0 85 p sl o lazard sy 2 5Lad (@t b sy S5 (o3 g0l G305 ) S
(James Maas, 1971 s 51 3,5 5 5Lad) ol odd jasedio jo 3 oIS piar Ol slassls Lo

[FYCHIPRE
e oS el O Ky V I 53 63,558 Sloes J o Sl o5
oS O 5] (P<r/ 0 )) 3503 3525 (6Ll lslins 3 Lno s S
Sles S om 525 Sl o Sl ke ol oL
(/o)) Sy 3 =l 5 (P=r/0 M) $ib ol
s Ol ke S sba toml adls (g lslus DS

6 by Sty Jhos b 63 S5 Slrea J g Sl el 3 o g Sl () Jsd

ol Jlie Hlas Sloul (o Kks 058 e
/4 ISV N [
<o/ VAT VAN 3 h (6 S s U ol e
VY /0Y VoY Sawy o

OK;@J)\,M&;@Mﬁoo/m,‘,,awﬁﬂmuﬁw/w
Gl O3S 5 doys8Y 0¥ Wl 0558 blae s L3S
G e gy A0S oS s 2 gedh 4 a2 3 0V/OF
J.<.L:» 53 &S sy Ol 6,5 A s o) &S > PLDs !,
23 95l 5 s o gas PLDS (S35 oty S5 it slaad,
Ssbias GOt (p=e/eeY) 3B 5 (P ) Wl op S
Sy 3 038 53 sy (Sbe Aelie 33 32y U

55 labas bl ks 51 (p=2/119)

53 oy 8 SCSs  gal aw o 55 Sl e Slas Bl 5 Sl
2 P8 o Sanslie b (iaman ool 0l SLI Y s

sl 0 4D ¥ Jgd 5o gl aw a5 andlas gla i
2ol S 0o ke ke a3l Sz 53 ¥ s 4 x5 L
RPED 33 (b S8l wlS > sl (p=1/08Y) ok
o) S PLDS ($55 i oS Olej ks 5 (p=+/00Y)
325 Golel sl Ml Laoy S cpw ) g0l L3 (P=2/YFF)
Sy 03 0858 (s <S> PLDs slils rK.Jﬁ TORGIWRY


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

Lno 5 8 S8 & O3] a3 oy S it Hloms Blseil 5 0L Y s

Y o)l Y gl Y Oged
NS _ N _ NS _ o558
s > < s S e
B1oeS) Db Slrs
/0 A YO0V A4 \A7A¢ YV Y550 ol
OOY XS0 SN VYOS O YYAT g o 4 o S 0ley s
O/ Y YV/VY VY VY/AQ /A8 YO/ F Sy 3
o/vYy 4/4 SVAR Y/ ¥ Y/0A Y/40 (9
/ / / ’ / ! ~ . o SP L Sl sl
ATARE \7Z4 q/°A \AA7AIA \/AN Y)X S0 )
5 -
o5 q SNF AT At A8 Sy 53 R o
\/VA 2/0Y AR Y\V00 A7AR YARY (.Jl.w
. o S e ke
Y/ Y 2\ Y 1JAk4 YAV /00 V/VA S0 0 ?
sl (gl goes
Y/£4 0A¥ v/#4 VYV Y4 vy Sy 3
\/VA 2/0Y YV/00 AR A7AR AR’ sl B
Y/Y 2/YA VY/AY \7AR! Y/eA ovy el e (J
Y/\Y 2/\ ¥ YAV [ IAR4 /00 V/VA oSS
. St o S5 Ol ks
AVAR oo ARVAR V/v A Y/YY ovYy el e
Y/#4 o/a¥ VYV V74 \VAR! f/vY sloa By
Y/ OF O/A VY VAR Y/VA oA el e S,
Loy 8 SIS & 0 g s 53 oy SLa s 53 (25,5 S sS ow)  ltd ¥U s
Yozl Y o3l Vo)
Sl oSk Sl Ol Sl Sl 055 JoESH
Jlazl §las, Jlaz! Glas, Jlaz! las,
YA YA¥O Yq/4+ vJLM
/EAN YV /AOF YZ/EA O8¥ YO/ Y Lg,:é-i: (..\:\é‘yo& Joby e
YN0 YA/O Yq/+A L
/ ’ / o oS L S sl
ARY4 YY/VY ARR A\EVARE +/00F YV/ YO S0 i )
B N N ]
YV ¥ Va4/AA ¥y Sty 3 I I o
Y/YA Y4,0¢ (.JLW
. o S Obey ol
+/AQY [dYARS VARAY Andd YV/AY St Lezat el
2 Sl S
£0/Y0 Y\/AA Sy 33 <
YANY FV/VY Loc-|
v/e QY v/en /ey < ) (JLM,
A/OA ¥ Sl e
AP IA7AR 5 N \V.YAR S . L
v/ AR AR ‘5*.“ :‘...\:*‘;‘::‘SO ‘}A:JJ.A
AT Vg sl o7
OV Vo0 Loz >
./?n. / ./YA\" '/\\9 / ‘-59 . ’
I7ARE N A% Sl e S

Dslone SN Laog S o oloinl SL pslad (6, ot oS
@l OLas s Oge) (P =) s s bl
ol Gl pslas o) i ot ks b e (SSLa

Gas, Kls w558 e odalie ¥ Jsda 53 &S boles
sldxs 5 (p=+/A0%) (..Lsmli, S0l s pins 53 eddanslin
o Y05l 53 (P=0/VFA) psadd 53 o iy S WS>

{P=r/00Y) Ll sl M Sagy 3 5 Wl 05,5 o ke Jgb Olied 3 Bl 3y (bl Slalae SNl Laoy S

9


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

O sl elas plaas }k.v‘\la.::.: BN CJL.thA U'-?_‘:’?-’ 6&&&}}3
@L:S L o) &S > PLDs (s)lss =T Slslias g"ﬁ;
SS s aul @ az 5L (1) )b @ lie iy sla fa g5y
O ‘_gLAui.hj}; e LsLMSJM L ORI Of‘)': odeslawl
S5 pde Jlt e LU @ plae (ol 0 )5 sl gl i
S el 0558 a3 5 sy S (51 ok M3 6 S
oD e A (A ST g0 o)L Sl b b VL S
)o“;ub&ﬁﬁu \O)‘w&f.ﬁ‘}fﬁjﬂ di‘:'bfj .Lsua
Slawslaisgs oy S e cos o8 ) sba d(hb: YY o
GR35 ) 93 O35S o g5 (e 0330 S0t 3 Bl 255
slasl ) g3l,@l Ko 4 g lgs TS o AL wjfut.u
3 i) S 53 e 5 S5 O g i (Il 05 S
Sy e sSan SO e 5 s b s en s paseie S5 OS5 S
WﬁjdfPLDS@zj):da;f‘guo)u; Olas
505 cilas (Jlomor J 2805 S anls Vs oSl Sl e
(V)

Lg&&-»f))) QL{};)) ‘-;”—wf‘) CA{J}Q&Q&AL{W; 4>j3
adasly Lol elanal s Jolas 5 Jlasl s bl 2alS slacles
OVlaor b acslie j3 Sy ) Qszjfg;.Uj Jsl dle b ssls
5 105,5 5Lby Gsmar Sl el (5,880 5 S5 s 5
Sadl L(VA) Lyls jian b (65 Shes () Glasas ,w OIS
5 opls 18 (63,50 Sl Jsos il iy 5l ol
5, 50es s (VA) (st Jald b paen Sinshy olialin
cpdled glac Il el | 5 Shs 50 Sy 5o 085 S Cand
S ) Glas 4w OIS 5 105 ,5 Ly O gzeen

@ts (Florrl L g el s gl p (gls 6}:?;*@.;- 8y 33
St LA (S S e (VD) g Sty
"{—‘“’:’))}9[5;;"'\—“;‘)‘:‘.{% V_w::‘)bd‘«w‘&l:’xﬂjw
u:uk;%JL.é 5):\_344{ bol_..fm& ‘obfg;uabf;ﬂ{:;‘_é‘)’\é-ﬁ
Ot 45T 03,8 ) 85 S e 55 sl 5 plazarl Slgy pslad
gs“:"Ajj;’ CJL)L'Q)‘ oslaul L: oS el ;5"‘:“&3}3 U‘SJ-" 4‘):..&_9}’:
slaad (6wt w3l 2SS el S (VF,Q) iy
gf,\:\>).|j Jda OL..:;:J)S'ML;Y ‘_;m::j.a:v O 2 b jLAl?‘ 6%}:
> Sl ol el Sl |3 Gla s ol S
3,15 ST sl s wdl alS elerl (S b tash
.w\@&&kﬁbuy&&

A pesdia ‘a]@?@a-jjs & “:“PJ:‘:‘EJ"J"" o QjﬁjTJJ
u,::.L:-jYL g&)bdgéﬁwwbbo&wdﬁ‘j)&
6[.&%\::3)‘ OJLM‘LJWML (Y') wa\‘j (\‘\) JJ}AV\J
O i 5 s oSS B3l L3l 0LES (BRP) 3lus & el

S sl (S) pir oS e Jsb Sl el SSke S5 sbey
05,5 b amaliays op0 A/t 0 BI04 Sy 3 05,5 55 elaz]
Sl 5 o 8 o BVl 3 a8l 2l lslie 5 by Il
ST 51 (p=/0 90) Sy 53 5 S35 5,5 5 (p=+/¥01)
23l Gl molad (o) 0 ddD o Ola) oy A5 Hlolias
Robas glp Lo ¥YF a3 e300/ Sew) 3 0sS
Sl slad (S35 0 ldC o Ol o« Jilie 55 135 S e 55
Ao 38 /P S 05,5 55 5 dop3f 0 /AN Wlass 8 s elaz]
SLs pslad S35 i oS ke Jsb Sld ke 3
Sl (=) (laos S 5s Sl sl 5 el
Ol Sle iy 392 (bl Slslas B (p=2/0 4 0)
solas 5 pleal Gl pslad Gy mir Sl ol b
dnll bl lsbue Ol gy 3 055 s S
.(p=+/YAY)

53 eddalie $laad) 5S0ke oy F sz Sledbl 4 ax s L
Sl slas (P=/FAY) ok w K S oley e e
i oS 0Ly ka5 (D= /F 1 F) g 53 G iy SIS L
oy S o T 0sail 53 (P=1/ARY) s o b o (55
6 4o (S5 0BT o Olay das s Ll sdalie (6Ll sl 3D
o Lo gz sl 5 Mo s30 /8 Sy 53 058 3 s oSS L
23 4e2,50+/0¥ ¢l 05,5 )0 Olims cpl 350 o3 ¥4/ F O e
JAIRSTRNISIEY 72 4 SENJUCH RO GNP [FRPRRURS TV 2. g o
53 eddidnslie glaady (o Kle oo opamen Dy Lo 508
o038 55 B o gy ais ol b o g (505 iy eSSy
(P=2/5+1) Sewy 32 5 (P=1/0AF) &6 (p=1/AFY)
Sl 3 g s Slsbie (g Lol LoD

OV
OS> 5S (51 plCs 53 e plowil 5 plalid ool w0 4z 5 L
Sz fmlis SUa b sl e, ) Sy 2
A bl 3l GV 5 Gl Sy b OS5 S 5o e lenr]
2 pler S oS sl 0Lt ey glaadl (S, ba
Ol Sy L 08 S gl ol (GVL Sy L 0SS
sl

B sl Q}ajq_..uﬁ 2 058 elas sl plii Laausly
O et SoE L DS sl Laold & 4> ba ola e
lac sl aS Lascplas o)l olin s Slae (upad 53
Lo IS oMt 4 oLl LB 058 o oS
337 0 1P SO s s 0350 Some S 55 SIS0
ASL sl A&l

s Amlis i) 28> PLDS (6 5ty (5,50 85> 53
Slsbine glacs s Olaas o e 4S5 500 ST oy S e (golus
2 IS Gaos S aslin j3 Sy 53 0858 (a5 5
b adl ol L3 Ol5b (i) oS> PLDs a5
L ows S a gl_ael e sl L sy e lads


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

Osadl ol 258 o Sy 390 o sl a3 035 g 5 S
SIS i Ll o s gl S5 sel 5 85 & ged laes S 5o
o2 03 g olanS s Sl g e Bpnd o3 S sy
Lo s Ol (5 Andllae 555 )y oo S0 @ 03 (5 S
 Sbo s (goamen s ol 1y S gh slaasl .x:.ﬁ:. 9 uwl.o
J25 somms 53 45 J o5 5l o G 55 & Sl a3 gla, oS
Ol s Jool s 5 05030550 sl o dal i 0l S0
Jeeily 03,8 wal 3 1) elenad (68 )3 Sl i gy s 2
3l (5,2 8350 53 b o b3l LS 55 1 et s,

bl b s

S8 0

S o Shsl la ails o8 sl olas ol rasss @l:.}
Q‘jsu“ G CJ}L&J.A r.w:.ﬂ &m:v)): QL{:){): Ly 3:.3‘3‘ J"‘J’“
lin ity 3l sl i1 b S5 53 i sy S
6LAC,.J|JA Lgﬂ)ubfj &.‘3) B QL{:;(&A))) diL""L"‘;' LS‘J"
6‘)” 6;63%0\4’)&.& c.L.g-J.A G )b)j"'f LGQTd‘j a}':v‘j
el 5L Laasl u B

J‘b).\s‘gﬂ.s 4
IS dgde wsdp ol 158 Wy 5l w5, dlas oyl
°j)?6j))i u:"aﬁ);’ U'f‘ LS‘)?" Jj}u e R Y’/VOY"
jug}”,mmb@jb;jaug};@jwdyy‘wm
Pl Ve VAF Ll o)l b st A sleys il oleas
S50 L3 S alen |y st ol & (9ol 3l eled 1l 0l
J)‘JuJf}@bbwugwfuyﬂbﬁwd)x:):J}::un

References

b dbgree s ol wsline pnsh ol YL Sy L o858 55
Seslaal b cudlsn oS ayls callas (Yo) Ll gty 3 Jisw
S el 5l s Vb Sy Lanle 00 05 S ol oL,
e 4l o gbe gl glasysbiws ol 505 s ..,Lmj'.quSr.A
‘(._.,:;\d,_&j@uwuﬁt_;; 852 53 sl ol &
05 eddedaline e s Shas js sl &l &5 ol b
ol L;LaOﬁwl);)K..iTéLau)L&:’«giU}J (Szy > 085
b Knles 5 ol o3yt oS el (sl 5
T 1RO [N T-F VPR SO PP F VIS NV P
S oS il (6 )ldy ST (la SSL25 3l oslizal b I Sl 3
(YY) syl

oo S (Olas & ol 1) o ez 50 425 P oS Ll esdle
A5 Al e s LS (gl (65> e 4 ML 42 5 el
b oS o gl 53 LIIELSE Julse 51150 a5, JiS
2 ol g S SE Wl plas & b et 5l a5 Sl ol
Oty > Sideir b4 93 imad LBl 0ld 0 gz e 5
0> S ol 3 gk o Blin | cplplo $(Y) S Sl ) e
el el 5 YU Sy L 058 50le 6l 525 5l paite o
YIS (’)N Sl

2B ) ol el Bl o 051 Rl glaasily
Sl €82 (S soms 5 A (oo (5,5 53 4
(23 5 e JolSS s 53 o 5l 5 a e DA o La s
3 o3ls S8 S S Ol 2 B Ol Slan gy 8 s s
I35 ot b b Sl 2 b szl J s e OS85
5 osill s 3 (S B ol 5 S b 1y 5slaze SIS
Q) 0 IO PR T IO VS I I C LS PR CES W JUUN
)>9l§>}§33,°; (.5 Slal Bl Em gt Cudgdons (n fege

1.

Elder JH, Kreider CM, Brasher SN, Ansell M. Clinical impact of early diagnosis of autism on the
prognosis and parent-child relationships. Psychol Res Behav Manag. 2017;10:283-92. doi:
10.2147/PRBM.S117499

Roddy A, O’Neill C. The economic costs and its predictors for childhood autism spectrum disorders
distributed?.  Autism.  2019;23(5):1106-18.

Dawson G. Early behavioral intervention, brain plasticity, and the prevention of autism spectrum
disorder. Dev Psychopathol. 2008;20(3):775-803. https://doi.org/10.1017/S0954579408000370

Sturner R, Howard B, Bergmann P, Morrel T, Landa R, Walton K, et al. Accurate Autism Screening
at the 18-Month Well-Child Visit Requires Different Strategies than at 24 Months. J Autism Dev

Falck-Ytter T, Bolte S, Gredebédck G. Eye tracking in early autism research. J Neurodev Disord.

Franchini M, Glaser B, Wood de Wilde H, Gentaz E, Eliez S, Schaer M. Social orienting and joint
attention in preschoolers with autism spectrum disorders. PloS One. 2017;12(6):e0178859. doi:

Sifre R, Olson L, Gillespie S, Klin A, Jones W, Shultz S. A Longitudinal Investigation of Preferential
Attention to Biological Motion in 2- to 24-Month-Old Infants. Scientific Reports. 2018;8(1):2527.

2.
in Ireland: How is the burden
https://doi.org/10.1177/1362361318801586
3.
4.
Disord. 2017;47(10):3296-310.
5.
2013;5(1):28.
6.
10.1371/journal.pone.0178859
7.
8.

Bardi L, Regolin L, Simion F. Biological motion preference in humans at birth: Role of dynamic and
configural properties. Dev Sci. 2011;14(2): 353-9. https://doi.org/10.1111/j.1467-7687.2010.00985.x

A


https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-18 ]

[ DOR: 20.1001.1.23222840.1398.9.0.104.6 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pierce K, Conant D, Hazin R, Stoner R, Desmond J. Preference for geometric patterns early in life as
a risk factor for autism. Arch Gen Psychiatry. 2011;68(1):101-9.
doi:10.1001/archgenpsychiatry.2010.113

Falck-Ytter T, Nystrom P, Gredebdck G, Gliga T, Bolte S, team E, et al. Reduced orienting to
audiovisual synchrony in infancy predicts autism diagnosis at 3 years of age. J Child Psychol
Psychiatry. 2018;59(8):872-80. https://doi.org/10.1111/jcpp.12863

Kloth N, Pugh C, Rhodes G. The contributions of temporal delay and face exposure to the decay of
gaze direction aftereffects. J Vis. 2017;17(3):5. doi:10.1167/17.3.5

Jones W, Klin A. Attention to eyes is present but in decline in 2-6-month-old infants later diagnosed
with autism. Nature. 2013;504(7480):427-31.

Klin A, Lin DJ, Gorrindo P, Ramsay G, Jones W. Two-year-olds with autism orient to non-social
contingencies rather than biological motion. Nature. 2009;459(7244):257-61.

Unruh KE, Sasson NJ, Shafer RL, Whitten A, Miller SJ, Turner-Brown L, et al. Social Orienting and
Attention Is Influenced by the Presence of Competing Nonsocial Information in Adolescents with
Autism. Front Neurosci. 2016;10:586. doi: 10.3389/fnins.2016.00586

Falck-Ytter T, Rehnberg E, Bolte S. Lack of Visual Orienting to Biological Motion and Audiovisual
Synchrony in  3-Year-Olds with Autism. PLOS ONE. 2013;8(7):e68816. doi:
10.1371/journal.pone.0068816

Shahshahani S, Vameghi R, Sajedi F, Azari N, Kazem-Nejad A. Comparing the Ddst-Ii and Asq in
Motor Development Domains of 4-60 Months Old Children in Tehran City. JREHAB. 2013;13(0):49-
56. [Persian]

Amin Yazdi SA, Ali S. Diagnosis and Treatment of Autism. First edition. Mashhad: Mashhad
University of Medical Sciences; 2016, pp:111-2. [Persian]

Watson LR, Crais ER, Baranek GT, Dykstra JR, Wilson KP. Communicative gesture use in infants
with and without autism: a retrospective home video study. Am J Speech lang Pathol. 2013;22(1):25-
39. https://doi.org/10.1044/1058-0360(2012/11-0145)

Bedford R, Gliga T, Shephard E, Elsabbagh M, Pickles A, Charman T, et al. Neurocognitive and
observational markers: prediction of autism spectrum disorder from infancy to mid-childhood.
Molecular Autism. 2017;8(1):49. https://doi.org/10.1186/s13229-017-0167-3

Elsabbagh M, Mercure E, Hudry K, Chandler S, Pasco G, Charman T, et al. Infant neural sensitivity
to dynamic eye gaze is associated with later emerging autism. Curr Biol. 2012;22(4):338-42.
https://doi.org/10.1016/j.cub.2011.12.056

Lewkowicz DJ, Hansen-Tift AM. Infants deploy selective attention to the mouth of a talking face when
learning speech. PNAS. 2012;109(5):1431-6.



https://doi.org/10.1044/1058-0360%282012/11-0145%29
https://dor.isc.ac/dor/20.1001.1.23222840.1398.9.0.104.6
https://www.jdisabilstud.org/article-1-1441-fa.html
http://www.tcpdf.org

