
§ Preliminary findings demonstrated that HD-DOT is feasible for high-quality data collection in a 

home setting, with the potential for studying neonates' cortical responses to auditory stimuli.

§ Descriptively, reconstructed grey matter surface images suggested developmental changes in how 

infants process social and non-social auditory stimuli within the first month of life, with responses to 

non-vocal stimuli showing more robust changes. 

§ Cortical responses to vocal and non-vocal stimuli appeared to be linked to the infants' alertness 

measure during the same session, providing preliminary support for the presence of early-life brain-

behaviour associations.
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§ Moving neuroimaging research into a more community- or home-friendly experimental setting can 

improve our understanding of typical neurodevelopment in early postnatal life.

§The Perinatal Imaging Project in partnership with families (PIPKIN) investigates the impact of family 

context (i.e., SES and caregiving) on infants’ cognitive and brain development (Fig 1), using high-

density diffuse optical tomography (HD-DOT) as a primary neuroimaging technique [1,2].

§ Previous studies showed differential cortical responses to social and non-social sounds early in 

infancy [3, 4], but no research examined how these responses change in the first month of life.

§ Newborns are immersed in a social context that contributes to their brain development [5], and their 

ability to stay alert and respond to external stimuli may impact their learning and development. 

§The present study investigates the feasibility of studying the development of cortical responses to 

social and non-social vocal sounds (Fig. 2) during the first month of life using HD-DOT at home 

(Fig.3). Furthermore, we assessed whether these responses were linked to neonates’ alertness levels 

measured in the same session.
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Figure 1. PIPKIN study pipeline
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Participants

Experimental procedure 

§ HD-DOT system (LUMO, Gowerlabs) consisting of 12 tiles covering bilateral temporal and frontal 

regions was used. Each tile, comprised of 3 dual-wavelength LED sources and 4 photodiode 

detectors, results in a network of maximum 1728 channels per wavelength.

§ Neonatal Behavioural Assessment Scale (NBAS, [6]) was administered by a certified researcher 

throughout the session. The "Alertness" score ranges from 1 (low) to 9 (high), with 9 describing 

infants who remain awake and alert without any delays, variability, or the need for examiner support.

Figure 3. fNIRS experimental set-up at homeFigure 2. fNIRS stimuli presentation
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§ We formed two bilateral ROIs for 10-

35mm SD separation channels to study 

with Alertness (Fig. 7). ROI1: superior 

temporal sulcus (STS), 45 channels; ROI2: 

frontal-anterior temporal sulcus, 23 

channels.

§ At T1 (n=15 neonates), alertness correlated 

positively with non-social auditory 

responses (HbO) in the right ROI1 

(rho=0.642, p=0.01).

§ At T3 (n=17 neonates), alertness correlated 

negatively with vocal responses (HbO) in 

the left ROI2 (rho=-0.604, p=0.01).

§ No HbO associations were observed at T2, 

and there were no associations with HHb.
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Figure 5. The averaged number of good channels per source-

detector separation distance (10-100mm) across the three visits

Figure 7. Bilateral ROIs (top). Associations with 

alertness (bottom). 
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1st wave of data collection: 19 neonates with an average age of 5.84 days (T1), 20 neonates with an 

average age of 14.05 days (T2), and 19 infants with an average age of 33.11 days (T3)
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Figure 4. fNIRS pre-processing pipeline 

Can high-quality neuroimaging data be recorded at home longitudinally ?
Are there changes in how newborns process vocal and non-vocal auditory stimuli in the first month of life? 
Does newborn processing of sounds relate to their early behaviour? 
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Can high-quality neuroimaging data be recorded at home longitudinally ?

Max 1728 channels



T1: 5.8 days T2: 14.1 days T3: 33.0 days

463.84 channels 463.9 channels 555.68 channels

Can high-quality neuroimaging data be recorded at home longitudinally?
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Are there changes in how newborns process vocal and non-vocal auditory stimuli in the first month of life? 

See the poster for more info …



T3: (rho=-0.604, p=0.01)T1: (rho=0.642, p=0.01)

Does newborn processing of sounds relate to their early behaviour? 

Alertness
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