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1. Aberrant sensory responsivity has been reported since early descriptions of 

ASC, however, historically were thought to represent secondary consequences 

of social-communication differences (Robertson and Baron-Cohen, 2017). 

2. ASC is a highly-heritable neurodevelopmental condition; however, the 

concordance in sensory features between parent and child dyads within ASC 

families is mostly unknown (Donaldson et al., 2017 & Glod et al., 2017 & 

Uljarević et al., 2016; Uljarević et al., 2014).

3. Such endophenotype-based research can help disentangle the nature of sensory 

features in individuals with ASC and have implications for early detection and 

potential future interventions for ASC.

Methods

1. We recruited 30 ASD and 23 matched controls (CON), and 45 their unaffected 

parents (27 P-ASD and 18 P-TDC). 

2. Autistic symptoms: Autism Diagnostic Observation Schedule (ADOS) and 

Autism-Spectrum Quotient (AQ)

3. Sensory responsivity: (1) Questionnaires-based sensory evaluations (the 

Adolescent/Adult Sensory Profile (AASP) and the Sensory Over-Responsivity 

Inventory (SORI)); (2) Lab- and neural-based sensory measures (Figure 1)

1. Behaviorally, ASC and the P-ASC exhibited hyper-responsiveness to the sensory 

stimuli than the CON and the P-CON, respectively.

2. Similar levels of agreement were only observed within ASC parent-child dyads 

on most of the sensory domain scores (visual, activity level, and tactile subscale 

scores, and total scores of the AASP, as well as the SORI total scores).

3. Correlation analyses showed that the total AASP score was positively 

correlated with both the ADOS and AQ scores in ASC group (Figure 2).

4. ASC relative to the CON was associated with greater activation within the 

primary sensory cortices during the sensory tasks, and furthermore our 

findings indicate that the response within these sensory cortices itself also 

differs significantly between the P-ASC and the P-CON individuals (Figure 3). 

5. The conjunction of group-difference maps showed that greater activation was 

evident when comparing ASC and P-ASC with CON and P-CON, respectively 

(ASC > CON ∩ P-ASC > P-CON), at these primary sensory cortices.

Conclusions
These results support the idea that ASC and their unaffected parents share similar 

sensory features in both behavioral performance and neural indices, and such 

sensory hyper-responsiveness aberrantly mediates the association between intrinsic 

brain connectivity and autistic traits. The findings have significant implications for 

early detection of ASC and, ultimately, to targeted ASC interventions.

Research purposes
1. To investigate the group differences (ASC vs. control (CON)  and parents of 

ASC (P-ASC) vs. parents of control (P-CON)) in performance and neural 

activity (resting-state fMRI and task-induced fMRI).

2. To investigate the similarities and differences in neurobehavioral patterns of 

sensory responsiveness in dyads of ASC and their unaffected biological parents.

3. To investigate the roles of sensory responsiveness in intrinsic brain connectivity 

within ASC families.

Figure 1: Illustration of the current lab-based sensory tasks.

Results (Cont’d)
6. For the resting-state fMRI data, mediation analysis revealed that sensory hyper-

responsiveness specific to ASC and P-ASC significantly mediated the association 

between occipital–hippocampus connectivity and autistic symptoms (Figure 4). 

Figure 3: Hemodynamic responses to the sensory stimuli (visual, auditory, and tactile) 

within and between groups.

Figure 2: Correlations between sensory responsiveness and autistic symptoms.

Figure 4. The column of (A), (B), (C) showed the 

matrix and the brain map of behavioral connectivity 

networks of auditory subscales of the AASP, (SP_A), 

AQ scores, total scores of the AASP (SP_Tot) when 

pooling the data of ASC and P-ASC group together. 

The red and blue voxels/connections represented 

the positive and negative correlation, respectively. 

The column of (D), (E) showed the common 

networks between AQ, SP_A and SP_Tot. The red 

connections in the brain map of (D), (E) 

represented the connection (occipital–hippocampus) 

was a mediator in the relationship between them.
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