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Au$sm	
   Spectrum	
   Disorder	
   (ASD)	
   is	
   characterized	
   by	
   difficul$es	
   in	
   social	
   behavior	
   and	
  
communica$on.	
  
•  Face	
  percep$on	
  is	
  a	
  key	
  facet	
  of	
  interpersonal	
  interac$on	
  that	
  is	
  impaired	
  in	
  ASD	
  
•  Face	
   processing	
   is	
   subserved	
   by	
   a	
   specialized	
   network	
   of	
   brain	
   regions,	
   including	
   the	
  

fusiform	
  gyrus	
  and	
  superior	
  temporal	
  sulcus	
  
•  Event-­‐related	
  poten$als	
  (ERPs)	
  reveal	
  an	
  electrophysiological	
  marker	
  of	
  face	
  percep$on,	
  

the	
  N170,	
  that	
  is	
  delayed	
  in	
  individuals	
  with	
  ASD	
  	
  
	
  
The	
  process	
  of	
  face	
  percep$on	
  is	
  influenced	
  by	
  mul$ple	
  perceptual	
  and	
  cogni$ve	
  factors.	
  
•  N170	
   response	
   is	
   sensi$ve	
   to	
   basic	
   perceptual	
   features	
   of	
   visual	
   s$muli,	
   such	
   as	
   the	
  

presence	
  or	
  absence	
  of	
  and	
  configura$on	
  of	
  facial	
  features	
  
•  N170	
  is	
  also	
  influenced	
  by	
  perceptual	
  context,	
  such	
  as	
  faces	
  appearing	
  in	
  fearful	
  versus	
  

neutral	
  scenes	
  
•  Cogni$ve	
   processes	
   in	
   the	
   perceiver	
   also	
   influence	
   N170	
   response,	
   with	
   face-­‐like	
  

responses	
  being	
  elicited	
  in	
  the	
  absence	
  of	
  faces	
  when	
  a	
  viewer	
  believes	
  a	
  face	
  is	
  present	
  	
  
	
  	
  
The	
   current	
   project	
   adapted	
   a	
   fMRI	
   paradigm	
   applied	
   to	
   study	
   contextual	
   influences	
   on	
  
face	
  processing	
  in	
  typical	
  adults	
  	
  (Cox,	
  2004).	
  	
  
•  Par$cipants	
  viewed	
  ambiguous	
  s$muli	
  without	
  facial	
  features	
  
•  Face-­‐sensi$ve	
   regions	
  of	
   the	
   fusiform	
  gyrus	
   ac$vated	
   (a)	
  when	
   faces	
  or	
   intrinsic	
   facial	
  

features	
   were	
   absent	
   but	
   implied	
   by	
   context	
   and	
   (b)	
   when	
   ambiguous	
   s$muli	
   were	
  
viewed	
  in	
  social	
  context	
  (e.g.,	
  the	
  presence	
  of	
  a	
  human	
  body)	
  

•  Face-­‐sensi$ve	
   brain	
   regions	
   flexibly	
   adapt	
   to	
   available	
   informa$on,	
   impu$ng	
   social	
  
aUributes	
  of	
  ambiguous	
  percepts	
  based	
  on	
  social	
  contexts	
  

	
  	
  
This	
  study	
  examined	
  the	
  adaptability	
  of	
  perceptual	
  mechanisms	
  in	
  face	
  processing	
  in	
  ASD.	
  	
  
We	
  aimed	
  to:	
  
1.  Examine	
   whether	
   response	
   to	
   ambiguous	
   s$muli	
   could	
   be	
   modulated	
   in	
   a	
  

developmental	
  popula$on.	
  	
  
•  We	
  predicted	
   that	
  TD	
   children	
  would	
  display	
  ERP	
  amplitudes	
  modulated	
  by	
   social	
  

context	
  
2.  U$lize	
   the	
   temporal	
   sensi$vity	
   of	
   EEG	
   to	
   determine	
   the	
   stages	
   of	
   face	
   processing	
  

influenced	
  by	
  social	
  context	
  in	
  typical	
  and	
  atypical	
  development.	
  
•  We	
  predicted	
  that	
  effects	
  of	
  social	
  context	
  on	
  face	
  percep$on	
  would	
  be	
  evident	
  at	
  

the	
  N170	
  
3.  Determine	
  whether	
  face-­‐sensi$ve	
  brain	
  regions	
  adapt	
  to	
  social	
  context	
  in	
  ASD.	
  	
  
•  We	
  predicted	
  that	
  children	
  with	
  ASD	
  would	
  fail	
  to	
  display	
  enhanced	
  N170	
  amplitude	
  

to	
  ambiguous	
  s$muli	
  a\er	
  exposure	
  to	
  contextual	
  cues	
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Study	
  Design	
  

	
  Results	
  

	
  Conclusions	
  

N170	
  amplitude	
  	
  
	
  
A	
  main	
  effect	
  of	
  condi$on	
  [F(1,46)	
  =	
  8.358,	
  p<.01]	
  indicated	
  differen$a$on	
  between	
  faces,	
  Blur	
  
Face	
  1,	
  and	
  Blur	
  Face	
  2.	
  Post-­‐hoc	
  paired	
  samples	
  t-­‐tests	
  were	
  conducted	
  to	
  explore	
  results	
  of	
  
the	
  omnibus	
  test:	
  
•  Rela$ve	
  to	
  Blur	
  Face	
  1,	
  Blur	
  Face	
  2	
  elicited	
  enhanced	
  N170	
  amplitude	
  in	
  both	
  TD	
  (p<.05)	
  

and	
  ASD	
  (p<.05)	
  groups	
  
•  Faces	
  elicited	
  larger	
  N170	
  amplitude	
  rela$ve	
  to	
  Blur	
  Face	
  1	
  in	
  both	
  ASD	
  (p<.01)	
  and	
  TD	
  

(p=.06).	
  
•  Blur	
  Face	
  2	
  elicited	
  comparable	
  amplitude	
  to	
  faces	
  in	
  both	
  TD	
  and	
  ASD	
  groups	
  (ps>.26).	
  

	
  
No	
  group	
  by	
  condi$on	
  interac$on	
  (F(1,46)	
  =	
  .515,	
  p=.601)	
  

N170	
  latency	
  	
  
	
  
No	
  significant	
  effects	
  of	
  latency	
  were	
  found	
  (All	
  F’s	
  <1.84,	
  ps>.16)	
  

 Results 

Figure	
  1.	
  Trial	
  and	
  block	
  structure.	
  Block	
  structure:	
  The	
  first	
  and	
   last	
  block	
  consisted	
  of	
  blur	
   faces	
   that	
  were	
  degraded	
  
such	
   that	
   internal	
   features	
   were	
   no	
   longer	
   iden$fiable.	
   Intermediate	
   blocks	
   provided	
   contextual	
   informa$on	
   to	
  
disambiguate	
  the	
  blur	
  face.	
  These	
  blocks	
  consisted	
  of	
  clear	
  faces	
  alone,	
  clear	
  faces	
  on	
  bodies,	
  degraded	
  faces	
  on	
  bodies,	
  
and	
  bodies	
  without	
  a	
  face.	
  	
  	
  	
  	
  

ASD	
  TD 

Figure	
  3.	
  Right	
  hemisphere	
  N170	
  amplitude	
   for	
  TD	
  children	
   to	
  Blur	
   Face	
  1,	
  
Blur	
  Face	
  2,	
  and	
  Face.	
  	
  

Figure	
  4.	
  Right	
  hemisphere	
  N170	
  amplitude	
  for	
  ASD	
  children	
  to	
  Blur	
  Face	
  1,	
  
Blur	
  Face	
  2,	
  and	
  Face.	
  	
  

Figure	
  5.	
  Grand	
  averaged	
  waveforms	
  for	
  TD	
  children	
  to	
  Blur	
  Face	
  1,	
  Blur	
  Face	
  
2,	
  and	
  Face	
  condi$ons	
  over	
  right	
  	
  hemisphere.	
  	
  

Figure	
  6.	
  Grand	
  averaged	
  waveforms	
   for	
   children	
  with	
  ASD	
   to	
  Blur	
   Face	
  1,	
  
Blur	
  Face	
  2,	
  and	
  Face	
  condi$ons	
  over	
  right	
  	
  hemisphere.	
  	
  

 Implica$ons	
  

•  Adaptability	
   in	
   face	
   processing	
   systems	
  previously	
   observed	
   in	
   adults	
  was	
   observed	
   in	
   a	
  
developmental	
  popula$on.	
  
•  TD	
  children	
  showed	
  enhanced	
  processing	
  of	
  ambiguous	
  s$muli	
  subsequent	
  to	
  viewing	
  

contextual	
  cues	
  
	
  

•  We	
  found	
  that	
  face-­‐sensi$ve	
  brain	
  mechanisms	
  in	
  children	
  with	
  ASD	
  also	
  adapted	
  to	
  social	
  
contextual	
  cues.	
  
•  Children	
   with	
   ASD	
   demonstrated	
   enhanced	
   processing	
   of	
   ambiguous	
   s$muli	
  

subsequent	
  to	
  viewing	
  contextual	
  cues	
  

•  In	
  individuals	
  with	
  TD	
  and	
  ASD,	
  social	
  context	
  modulated	
  face	
  processing	
  at	
  early	
  stages	
  of	
  
processing,	
  reflec$ng	
  structural	
  encoding	
  and	
  marked	
  by	
  the	
  N170.	
  

	
  
Children	
  with	
  ASD	
  in	
  this	
  study	
  demonstrated	
  a	
  social	
  bias	
  for	
  ambiguous	
  s$muli	
  in	
  response	
  to	
  
the	
  provision	
  of	
  contextual	
  cues.	
  These	
   results	
   indicate	
   recep$vity	
   to	
  contextual	
   informa$on	
  
and	
  flexibility	
  in	
  face	
  processing	
  mechanisms	
  in	
  ASD,	
  sugges$ng	
  poten$al	
  treatment	
  strategies	
  
for	
  children	
  with	
  ASD.	
  	
  
	
  
•  Scaffolding	
  social	
  context	
  and	
   increasing	
  social	
   learning	
  opportuni$es	
  may	
   improve	
  neural	
  

response	
  to	
  ambiguous	
  social	
  s$muli	
  	
  
•  Ongoing	
  research	
   in	
  our	
   lab	
   is	
  exploring	
  neural	
  and	
  behavioral	
  response	
   in	
  young	
  children	
  

before	
  and	
  a\er	
  social	
  interven$on	
  
	
  
The	
   children	
  with	
  ASD	
   in	
   this	
   sample	
  did	
  not	
   exhibit	
   previously	
  observed	
  anomalies	
   in	
  basic	
  
face	
   percep$on.	
   Work	
   in	
   progress	
   inves$gates	
   the	
   influence	
   of	
   social	
   context	
   on	
   face	
  
processing	
  in	
  children	
  with	
  ASD	
  who	
  display	
  expected	
  delays	
  in	
  face	
  processing.	
  	
  	
  
	
  
	
  
	
  	
  
	
  
	
  

•  Blocks	
   2-­‐6:	
   intact	
   faces	
   alone,	
   contextual	
  
cues	
   disambigua$ng	
   the	
   blur	
   face	
   (e.g.,	
  
bodies	
  with	
  blur	
  faces)	
  

•  Block	
  7:	
  blur	
  faces	
  (Blur	
  Face	
  2)	
  	
  	
  

	
  
•  Block	
   1:	
   images	
   of	
   faces	
   degraded	
   such	
  

that	
   internal	
   features	
   were	
   no	
   longer	
  
visible	
  (Blur	
  Face	
  1)	
  

Randomized	
  Sequence	
  

500ms	
  

500ms	
  250-750ms	
  

Block	
  1	
   Block	
  7	
  

+	



Blur	
  Face	
  1	
   Blur	
  Face	
  2	
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ERP	
  ExtracKon	
  
P1	
  and	
  N170	
  peak	
  amplitude	
  and	
  latency	
  were	
  extracted	
  for	
  
electrodes	
   over	
   occipitotemporal	
   scalp	
   (shown	
   in	
   figure	
   2)	
  
for	
  the	
  following	
  condi$ons:	
  
•  First	
  block	
  of	
  blur	
  faces	
  (Blur	
  Face	
  1)	
  
•  Face	
  s$muli	
  from	
  intermediate	
  block	
  (Face)	
  
•  Final	
  block	
  of	
  blur	
  faces	
  (Blur	
  Face	
  2)	
  
	
  	
  
ERP	
  Data	
  Analysis	
  
P1	
   and	
   N170	
   peak	
   amplitude	
   and	
   latency	
   were	
   compared	
  
across	
  condi$ons	
  as	
  follows:	
  
(1)  faces	
  and	
  the	
  first	
  block	
  of	
  blur	
  faces	
  (Faces	
  –	
  Blur	
  Face	
  1)	
  	
  
(2)  faces	
  and	
  the	
  final	
  block	
  of	
  blur	
  faces	
  (Faces	
  –	
  Blur	
  Face	
  

2)	
  
(3)  blurry	
  faces	
  prior	
  to	
  and	
  subsequent	
  to	
  establishing	
  social	
  

context	
  (Blur	
  Face	
  2	
  –	
  Blur	
  Face	
  1)	
  

Data	
  AcquisiKon	
  
•  Sampled	
  at	
  250	
  Hz	
  
•  Impedances	
  <	
  40	
  kOhms	
  
•  Segmented	
  400ms	
  
	
  	
  	
  	
  	
  post	
  s$mulus	
  onset	
  
	
  

•  Ar$fact	
  detec$on	
  
•  Bad	
  channels	
  replaced	
  
•  Re-­‐referenced	
  to	
  average	
  
•  100ms	
  baseline	
  correc$on	
  	
  

ParKcipants	
  
•  13	
  TD	
  children	
  (Mean	
  age	
  =	
  10.89,	
  SD=1.55)	
  
•  18	
  children	
  with	
  ASD	
  (Mean	
  age	
  =	
  9.33,	
  SD=1.21)	
  

Figure 2. Electrode clusters for ERP component extraction shown in blue.  

Latency	
  (ms)	
   Latency	
  (ms)	
  

Am
pl
itu

de
	
  (μ

V)
	
  

Am
pl
itu

de
	
  (μ

V)
	
  

Am
pl
itu

de
	
  (μ

V)
	
  

Am
pl
itu

de
	
  (μ

V)
	
  


