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Gesta%onal diabetes mellitus (GDM) affects 5-13% of pregnancies worldwide (Zhu & Zhang, 2016). GDM leads to poorer fetal 
neural matura%on and connec%vity, which are associated with poorer cogni%ve development (Rodolaki et al., 2023) and 
recogni%on memory (deRegnier et al., 2000). Moreover, GDM impacts language development (Dionne et al., 2008; Sells et 
al., 1994). However, why GDM leads to language-related deficits is yet unknown. 
 
As GDM only impacts children prenatally and the fetal neural language network is shaped by prenatal experiences, GDM-
exposed children’s postnatal language delays may be related to GDM’s nega%ve impact on fetal neural matura%on. Neural 
immaturity affects the extent to and speed of sound processing. The ability to dis%nguish auditory s%muli presented in rapid 
succession, or rapid auditory processing (RAP) is impacted in infants with a family history of language impairments, explaining 
much variance in later language outcome (Benasich et al., 2006). We thus hypothesize that GDM affects newborns’ RAP.  
 
To test this hypothesis, adop%ng Benasich et al.’s (2006) EEG oddball paradigm and pure tone s%muli, we assessed RAP in 30 
full-term newborns (10 GDM and 20 control; see table 1 for demographics) within 120 hours postnatally. The amplitude of 
the Mismatch Response (MMR) and the latency and peak amplitude of the Auditory-Evoked Poten%als (AEP; N250), were 
assessed (Benasich et al., 2006). 
 
There were no significant differences between the GDM-group and control group in N250 latency, peak amplitude and MMR 
amplitude. A clear posi%ve MMR was seen in the right anterior region (see figure 1), similar to Benasich et al. (2006). 
 
Blood glucose levels were well-regulated in the GDM group, which might serve as a protec%ve factor against neural 
immaturity due to GDM. A larger GDM sample with more varia%on in blood glucose regula%on is needed to validate these 
findings. 
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Table 1. Demographics.  

GDM (n=10) Control (n=20) P-value 
Gestational age at birth (weeks) 39.00 ± 1.02 39.94 ± 1.20  .044* 
Postnatal age at EEG (days) 1.50 ± 1.43 1.05 ± 0.89 .506 
Birthweight (grams) 3366.50 ± 380.49 3703.10 ± 424.89 .067 
Head circumference (cm) 33.67 ± 1.52 34.57 ± 1.21 .114 



Sex (%male) 20% 60% .044* 
Delivery mode 
Emergency cesarean section 
Planned cesarean section 
Spontaneous vaginal birth 
Instrumental vaginal birth 
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Maternal age (years) 34.50 ± 4.72 32.85 ± 4.40 .366 
Maternal pregnancy BMI 32.03 ± 5.07 25.86 ± 4.57 0.004** 

The GDM and control group differed with regard to gesta%onal age at birth, which is expected due to the rela%vely high 
birthweight of GDM infants, resul%ng in labor being frequently induced at a slightly lower gesta%onal age. P-values are 
calculated using a Mann Whitney U test and Chi square test (lafer only for sex at birth). 
 
 
 
Figure 1. Topography of mismatch response in control (top) and GDM (boJom) groups. The mismatch response is 
calculated as the difference between the pre-deviant standard and the deviant s%mulus.   

 


