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Introduction Results Discussion

Language deficits In autism . Normal Adults Theta coherence effects (200-400 ms):

Autism spectrum disorders (ASDs) are characterized by widespread language _ Elctqres - = s Words . There were no significant group differences in relatedness effects in theta
Impairments, especially in higher-level linguistic functions (Tager-Flusberg et al. | '.’I-' o ‘ " . 1 i N 0'08 coherence for the picture modality, as predicted. In the word conditions, HFAs
2005). Such functions require the assimilation of different types of information 8 Ton e Sl ol B 40‘;’ .. s L showed a statistically significant increase in theta coherence from F3-P3 for
and thus draw heavily on semantic integration: the ability to integrate the 5 2, L 1 ‘; 0 unrelated compared to related word pairs from 200-400 ms, whereas NCs
meanings of pieces of information and arrive at a holistic understanding. 0'02 35‘v§ 13, | ﬂo'oz showed no significant relatedness effects.

Impairments in semantic integration may underlie many of the observable
cognitive deficits in ASD (Brock & Brown, 2002; Frith, 1989).
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ot It iIs somewhat surprising HFAs did not show a relatedness effect in the picture

4=t

i 00 b {002 modality and that NCs did not show a relatedness effect in either modality. One
Semantic processing can be assessed using the N400 event-related potential | 4~‘ e | o o0 possibility is that these tasks were too easy for these participants, such that we
(ERP) component: NAOO amplitude is reduced when stimuli are easier to : ~ 006 T 006 are observing floor effects.
Integrate with their preceding context (as in semantically related stimuli), e - ’,.. : T
compared to stimuli that are difficult to integrate (as in semantically unrelated (o T o - T T4 s M. s - ERP effects (400-800 ms):
stimuli; Kutas & Federmeier, 2011). In individuals with ASD, the N400 effect : WMMM BTN . In the picture modality, there were no significant differences between groups in
(i.e., the modulation of N400 amplitude by semantic relatedness) is reduced or || (. = 7 T T T T T o e - NN T T PRl AT e the magnitude of the N400 effect, as predicted. In the word modality, NCs
absent compared to normal controls (NCs) when processing linguistic stimuli i ' ERP waveforms . showed a statistically significantly larger N40O effect than HFAs from 400-800
(McCleery et al., 2010; Pijnacker et al. 2010), suggesting impairments in =’ L P . p3 s A S A AT Mg s = LI ms over the left hemisphere. The difference waves indicated a delayed N400

Pictures:

semantic integration during language processing. unrelated OO R e 00 o o000 a0 200 o wreiated |- effect In HFAs compared to NCs at P3, which may suggest a reduced
. . . . . related _ E—— related - . . .

_eX|CO_Semant|C VS. V|Su0-semant|c proceSS”']q 4008-508 ms picture unrelated vs. related : B:g:ﬂ:g L?:?etzlezged mmm word unrelated vs. related : xg:g Ler:?et:?aﬂed 400?5(5((9) ms aUtomatICIty Of Semantlc proceSSIng for Words In HFAS

Despite the observed deficits in lexico-semantic integration, visuo-semantic Hiah-Functioning Adult h Autism Some research suggests that individuals with autism perform similarly to NCs

orocessing of non-verbal stimuli is not impaired (Kamio & Toichi, 2000; lgh-rFunctioning AAQuits wi utls when prompted to attend to semantic relations between language stimuli

McCleery et al., 2010; Sahyoun et al., 2009). That the deficit in semantic @ Pictures ; : ’ (Koolen et al., 2014). As the semantic priming task promoted semantic
Integration Is language-specific suggests that general semantic processing Is ol ‘ i i processing (participants were asked to judge whether the stimuli were related),
Intrinsically intact, but that lexico-semantic connections are selectively disrupted | ol . . . | N, Y this could account for the fact that an N400 effect did occur in HFAs, albeit later
In ASD. Furthermore, compared to NCs, individuals with ASD show % - N L e iy than in NCs.

underconnectivity between left frontal and parietal brain regions (Just et al., 35;,# |

2004; Kana et al., 2006), a connection which is critical for language. This EReT " 2.3 coherence | - Overall interpretations:

suggests that difficulties with lexico-semantic integration may arise from poor B f’ unrelated-related | jow Compared to NCs, HFAs showed a greater difference in early theta coherence
neural communication. s N B ol between related and unrelated word pairs, but a delayed N400 effect for these
T GUETR S ! Sh. | :m ! _Oios stimuli. The coherencg inc_re.ase_ma_y reflect an qvercompensation of functional
We examine neural connectivity via EEG coherence during semantic e - P y ST 6 connectivity to deal with difficulties in semantic integration, as reflected by the

delayed N400.
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processing of pictures and words in high-functioning individuals with ASD N
(HFAs) and NCs. In particular, we focus on the theta frequency band (3-7.5 Hz), i :
which has been associated with semantic processing and integration (Maguire
& Abel, 2013). Reduced fronto-parietal theta connectivity is predicted in HFASs
for word stimuli, but no group differences are predicted during semantic

HFAs also showed overall reduced theta coherence from F3-P3 compared to
NCs, which supports previous findings of reduced functional connectivity In
| autism, particularly between left frontal and parietal regions (Just et al., 2004,
| Kana et al., 2006).
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Participants D PIEITE HTEIEE S TS — picture unrelated | — word unrelated wo-s0oms |\ HEAS showed a delayed N400 effect and a greater difference in theta
> 10 HFAs; mean age 33 years (range 18-68); 9 males, 1 female; 9 males, 1 female; 8 - coherence for unrelated vs. related word stimuli compared to NCs, whereas no
o1 A - - Pictures Group Comparisons Words . . L .
Caucasian; 1 African American, 1 mixed race group differences occurred for picture stimuli. These findings suggest
> 10 NCs matched on age and sex; mean age 37 years (range 22-68); 9 males, 1 ) f [ NN P § o | e B differences in functional connectivity during semantic processing of words, but
female; 8 Caucasian; 2 African American —— S F3-P3 S - not of pictures, in HFAS
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