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Introduction Results Discussion
Autism is a pervasive developmental disorder that manifests in a wide ERPs ERPs:
variety of cognitive detficits. Complex language is especially impaired in A Centro-parietal N40O effect for both groups; slightly earlier onset and more sustained effect for HFAs than for NCs Both NCs and HFAs showed an N400 effect, although it was earlier and
autism spectrum disorders (ASD), particularly higher-level functions like HEAS more sustained for HFAs. This does not support previous literature, which
semantic integration and pragmatics (Tager-Flusberg et al. 2005). Normal Controls ¥ - c3 ca had found no N400 for HFAs in a picture-spoken word semantic

C3 A integration task (e.g. McCleery et al., 2010).

In ERP studies of language processing, the N40O indexes semantic | | e ol P, i e SR ARG,
integration, showing a reduced negative amplitude for congruent semantic e e %wé’*"m“’ A e m—— %M\ v | Spectral analyses:
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contexts compared to incongruent contexts (Kutas & Federmeier, 2010).
Individuals with ASD show reduced or absent N40O effects compared to
controls (e.g. McCleery et al., 2010), suggesting impaired semantic “ o~
Integration. " P3 " P4

" - In incongruent conditions, both groups showed increased power in the
theta band starting just before N40OO onset. Theta power increases were
larger for NCs. NCs also showed a bilateral theta power increase for NCs,

P3 P4 whereas this effect was left-lateralized for HFAs.
There is also evidence for a general pattern of underconnectivity, both e . - . | e word | e word Theta power changes were associated with reduced fronto-central theta
during the resting state and during language processing, in ASD M o o e ol s A MWWWM coherence for HFAs vs. NCs for left (F3-C3) and especially right (F4-C4)
compared to controls (Just et al., 2004). Specifically, underconnectivity N g™ | hemispheres.

between left fronto-parietal networks may contribute to the observed
deficits in higher-level language in ASD (Jones et al, 2010).

connectivity for HFAs compared to NCs, especially in the right
hemisphere, during the N400 window.

1200-1400 ms
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@ These results suggest reduced theta power and reduced fronto-central

However, all previous studies investigating connectivity during language Difference waves (incongruent i congruent)
processing in ASD have used fMRI. EEG coherence analysis is better —  congruent b3 P “incon > con ncon > con In congruent conditions, HFAs showed an increase in gamma-band
suited to capture the dynamic changes in neural connectivity during EOneTHEn e word e word power starting approximately 600 ms after word presentation; this effect
semantic processing. Only one study_has perf_ormed spectral_ analyses of incon vs. con was absent in NCs. This supports previous findings that HFAs show
EEG data during a language processing task in ASD (Braeutigam et al., NG stronger gamma-band increases than NCs (Braeutigam et al., 2008).
2008), but was limited to investigations of spectral power and only in the HEA _ _ _ .
gamma band. Spectral analyses at lower frequencies are warranted, Gamma power c_hanges have been _assomated _W|th the predlctabll.lty of
however, as the N40O0 effect has been associated with increased theta Power EINgUEgE, SNowiig |ehger @ower cesses 11 [Espoise [ il
power, as well as with gamma-band effects (Maguire & Abel, 2013). | » | . . . predictable, congruous semantic contexts (Maguire & Abel, 2013; Wang
A In the incongruent condition, both groups show increased A In the congruent condition, increased gamma activity starting | et al. 2012). The larger gamma activity in HFAs could suggest that they
The current study uses EEG spectral analysis (power and coherence) and th_eta powerjust before N400 onset | 700 ms after so_und presentation for HFAs but not NCs. were act.ively predictin.g the picture name in preparation for the spoken
ERP analysis to examine patterns of neural activity and connectivity during A Bilateral theta g:reases for NCs, left-lateralized fcz:r4HFAs A Effect stronger in left hemisphere (C3) for HFAs word. This c_ould expllau.n -Why HF.AS also showed an N400 effect: b_ecaus_e
semantic processing in high-functioning individuals with autism (HFAS) O R AR S X RN A Tt S o Al § DL TR T =3 BN | T - ST T W they were given expicit |.nstruct|on 1o zuiEngl o e Seienie ekl
and normal controls (NCs). 0 i’ " I | Wil Y “"Iﬁ l L4 'B. | between picture-word pairs, HFAs may hgvg developed a compensatory
| | w 1 : 1 I p 11 strategy that allowed them to perform similarly to NCs (Koolen et al.,
Hypotheses: . ---------- [ 3 E & | 2014,
A ASD will show a reduced or absent N400 compared to NCs NCSbI i | NCs = | ] = E This change in gamma power was associated with increased gamma-
A The N400 will be associated with increased theta power, which may be | i band coherence in left fronto-central (F3-C3) connections for HFAs. This
reduced or absent in HFAs in accordance with N400 differences of I of b of o suggests that language networks in the left hemisphere may be intact in
A HFAs will show reduced EEG coherence compared to NCs between al =1} al R gy al - al - ASD, but may be recruited in ways that differ from NCs.
left fronto-parietal electrode pairs during, or just before, the N400 o " py R e | o e
window p ——— St = . The results presented here are preliminary; we are still in the process of

collecting data. Currently there are no statistically significant group
differences in the spectral analyses due to the strict corrections needed
for multiple comparisons and due to the lack of power from so few
subjects; however, we expect that this will change with additional data.

- Methods
Participants

A 11 HFAs; mean age 29 years (SD = 14); 10 males, 1 female; 7 Caucasian;
2 African American; 1 Asian; 1 Hispanic

A 11 NCs matched on age and sex; mean age 28 years (SD = 12); 10
males, 1 female; 7 Caucasian; 3 African American

g —

b 1
g25F |
o

__________

] - . U: 1ok E i u
A All right-handed native English speakers - 5 o — 1 ] Conclusions
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Procedure: _"Pretze & o & A o T Overall, these results suggest differences in event-locked power and
A !3|cture-word | _ Incongruent condition Congruent condition coherence during semantic processing in HFAs compared to NCs.
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