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AsdemonstratedbytheCocktailPartyEffect,aperson ’s attention is grabbed when they hear their name in a multi-
speaker setting. However, individuals with autism (ASD) are commonly challenged in multispeaker settings and often do
not respond to salient speech, including one’s own name (OON). It is unknown whether neural responses during this
Cocktail Party scenario differ in those with ASD and whether such differences are associated with expressive language or
auditory filtering abilities. We measured neural responses to hearing OON in quiet and multispeaker settings using elec-
troencephalography in 20 minimally or low verbal ASD (ASD-MLV), 27 verbally fluent ASD (ASD-V), and 27 neurotypical
(TD) participants, ages 13–22. First, we determined whether TD’s neural responses to OON relative to other names could
be quantified with early frontal mismatch responses (MMRs) and late, slow shift parietal and frontal responses (LPPs/
FNs). Second, we compared the strength of MMRs and LPPs/FNs across the three groups. Third, we tested whether partici-
pants with poorer auditory filtering abilities exhibited particularly weak neural responses to OON heard in a multispeaker
setting. Our primary finding was that TDs and ASD-Vs, but not ASD-MLVs, had significant MMRs to OON in a multi-
speaker setting, and strength of LPPs positively correlated with auditory filtering abilities in those with ASD. These find-
ings reveal electrophysiological correlates of auditory filtering disruption within a clinical population that has severe
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Weisblatt, Moore, & Bolton, 2004; Birch, 2003;



OON as a salient stimulus but a disordered high-order
processing system pertaining to selective attention
[Lombardo et al., 2010; Nijhof et al., 2018].

Neural responses to meaningful speech like OON have
never been measured in individuals who have not devel-
oped fluent expressive language (hereon referred to as
minimally or low verbal, or ASD-MLV). However, prior
research hints at the possibility of greater impairments in
this group. For example, ASD-MLV children demonstrate
atypical orienting responses to auditory stimuli, as dem-



data to be included, leaving us with 27 ASD-V and
20 ASD-MLV participants. There were no significant group
differences in terms of age, gender ratio, race, or ethnicity.
As expected, ASD-MLV participants had significantly lower
NVIQ, receptive and expressive communication skills, and
adaptive functioning skills (Table 2). There were also no
significant differences in auditory filtering ability scores
between the two ASD groups. Furthermore, there were no
significant differences between ASD groups in response to
how often participants responded immediately to their
name, regardless of noise level, according to parent report
(U = 249, p = 0.88), with a median score of three for both
groups (i.e., participants, on average, occasionally respond
immediately to their name when called).

EEG

About one-third of ASD participants (most of whom
belonged to the ASD-MLV group) went through EEG
desensitization procedures as described by Tager-Flusberg
et al. [2017]. Desensitization required between 10 minutes



Quiet and multispeaker setting trial blocks were pres-
ented semi-randomly in pairs.

Post-recording name selection. We compared
responses with OON with responses to one of the two
presented SNs. Names selected for analyses occurred once
across both OON and SN conditions in 92% of the cases.
Participant cancelations prevented us from counter-
balancing all participant names across conditions in the
remaining cases. Balance across conditions allowed us to
better control for any differences in brain responses gen-
erated by names with different phonetic structures or
lengths and ensured that the primary difference between
stimuli was name ownership and familiarity.

Signal processing. All electrodes on the outer rim of the



Statistical Analyses

Between-group comparisons between conditions. In
order to test our hypotheses, we sought to investigate the
interaction between-group and response to name. Effect of

the group (TD, ASD-V, and ASD-MLV) on strength of OON
and SN responses were evaluated based on the mean ampli-
tude (in microvolts) for each spatial–temporal ROI in every
trial. Analyses were conducted with full factorial linear

Figure 1. Topography of neural response to names presented in the multispeaker condition. Results are based on group averages of all
trials across all three blocks of name presentations. Responses are plotted for early latency mismatch responses (MMR; 178–332) and
late latency parietal positive shift responses (LPP; 514–645 ms). Responses are plotted for response to own name, other name, and dif-
ferential response of own name relative to other name in microvolts (uV)
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mixed-effects models of all trials with the participant as a
random effect. This allowed us to avoid biasing that might
be the result of significant differences in the number of trials
between groups. Statistical significance for linear mixed-
effects models was calculated using Likelihood Ratio Tests

[Winter, 2013]. Significant tests were followed up with post-
hoc analyses for main effects and interactions using ana-
lyses of variance. All significance thresholds were based on a
threshold of α < 0.05 after correcting for multiple compari-
sons with Bonferroni adjustments.

Figure 2. Amplitude of neural response to names presented in the multispeaker condition. Results are based on all trials across all
three blocks of name presentations. Responses are plotted on the left panel for early fronto-central mismatch responses (MMR;
178–332 ms) and on the right panel for late parietal positive shift responses (LPP; 514–645 ms). Responses to own and other names are
plotted in microvolts for TD (N = 27, top row), ASD-V (N = 27, middle row), and ASD-MV (N = 20, bottom row) participants. Note: The
visually distinct peaks in the ASD-MLV group were confirmed to be non-significant ROIs based on post hoc permutation t-tests (Maris &
Oostenveld, 2007), in which no cluster of time was found to be significantly different in response to OON and SN
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Multispeaker condition: Between-group analyses

MMR (178–
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