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Supplementary Figure 1. Relationships between summary (i.e., total) brain measures and 

gestation week across pregnancy (baseline – 36 weeks, 19 scans). Total brain volume, gray matter 

volume, and cortical thickness were positively associated with one another, whereas lateral 

ventricles, CSF, and global QA demonstrated negative relationships with gray matter volume. 

Several summary metrics were not normally distributed—determined via Shapiro-Wilk’s test for 

normality—so Spearman rank correlations were used. Abbreviations: QA = global anisotropy; 

GMV = gray matter volume; WMV = white matter volume; CSF = cerebrospinal fluid; Lat = 

lateral. Asterisks indicate significant correlation after FDR-correction (q < 0.05). ***q < 0.001; 

**q < 0.01, *q < 0.05, ⁺q < 0.10 

 



 
 
 
 
 
 
 

 
  

Supplementary Figure 2. The brain was parcellated into 400 cortical regions which were 

then assigned to one of eight networks based on previously identified anatomical and 

functional associations (Schaefer et al., 2018, Yeo et al., 2011). Colors indicate regional 

network membership.  
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Supplementary Table 2. A subset of regions that demonstrate significant relationships between 

GMV and gestation week, before (raw) and after controlling for total GMV (partial) in a multivariate 

regression analysis. Negative ‘partial’ test-statistics suggest these regions-of-interest (ROIs) decrease 

at a rate greater than the global decrease; positive ‘partial’ test-statistics suggest these ROIs decrease 

at a rate slower than the global increase. Note, this is not an exhaustive list of results; see 

Supplementary Data File 1 for complete reporting. Abbreviations: PostC = post central; FEF = 

frontal eye fields; Ins = insula; FrOper = frontal operculum; ParOper = parietal operculum; FrMed = 

frontal medial; ParOper = parietal operculum; IPL = inferior parietal lobule; PFCd = dorsal prefrontal 

cortex; pCunPCC = precuneus posterior cingulate cortex; PFCd = dorsal prefrontal cortex; PFCmd = 

medial posterior prefrontal cortex; IPS = intraparietal sulcus; SPL = superior parietal lobule.  

 



 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

Supplementary Table 3. Top GMV Desikan-Killiany regions of interest (ROIs) significantly 

associated with gestation week (raw), including those that remain significant after controlling 

for total GMV (partial). This allows us to identify regions with GMV decreasing at a rate 

greater (negative associations) or slower (positive associations) than the global decrease over 

the gestational window. Volumetric estimates were derived from FreeSurfer to cross-validate 

with a different pipeline and parcellation. N.b., this is not an exhaustive list; see full results 

reported in Supplementary Data File 1.  
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Supplementary Table 5. A subset of regions that demonstrate significant 

relationships between cortical thickness and gestation week, before (raw) and after 

controlling for total thickness (partial) in a multivariate regression analysis. Note 

that cortical thickness in regions belonging to the Visual Peripheral, Limbic A, and 

Default Mode C Networks becomes positively associated with gestation week after 

controlling for global change. This suggests that these regions decline in thickness at 

a rate slower than the global decrease over the gestational window. Note, this is not 

an exhaustive list of results; see Supplementary Data File 1 for complete reporting. 

Abbreviations: PostC = post central; FEF = frontal eye fields; ParMed = parietal 

medial; Ins = insula; S2 = Somatomotor 2; PFCl = lateral prefrontal cortex; ExStrInf 

= extra-striate inferior; StriCal = striate calcarine; TempPole = temporal pole; Rsp = 

retrosplenial.  
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Supplementary Figure 5.  A comparison of our raw (A) whole-brain GMV multivariate 

regression results and models (B–C) accounting for MRIQC quality control assessments (Esteban 

et al., 2017a). Controlling for these measures does not detract from our main finding suggesting 

cortical GMV reductions occur over gestation, especially within regions belonging to attention and 

somatosensory networks. However, there are observable decreases in CNR and SNR tied to 

gestation week, impacting the magnitude and location of our results. Given that data quality fell 

within the normal range, there may be meaningful reductions in signal to accompany volumetric 

reductions (e.g., regional increases in CSF paired with decreases in GMV) — a methodological 

nuance that warrants further exploration. Abbreviations: CJV = coefficient of joint variation; CNR 

= contrast-to-noise ratio; SNR = signal-to-noise ratio; Lat = lateral; Med = medial. 

 



 
 
 
 
 
 
 

 
 
 
 
 
 

Supplementary Figure 6. Complete labelling of subcortical segmentations. A) Subcortical 

segmentation based upon the existence of an atlas (‘aseg’) containing probabilistic information on the 

location of structures via whole-brain T1w images. B) Cartoon depiction of medial temporal lobe 

segmentation determined via manual editing of the output of the Automatic Segmentation of 

Hippocampal Subfields (ASHS) software package. The participant’s hippocampus and surrounding 

cortex were segmented into seven bilateral subregions. To note, perirhinal and entorhinal cortex 

subfields are not shown in this graphic due to slice coverage but are included in statistical analyses. 

 



 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
  

Supplementary Figure 7. Subcortical regions defined via the ‘aseg’ parcellation scheme (volume 

estimates derived via FreeSurfer) that demonstrate significant relationships with gestation week (baseline 

– 36 weeks; q < .05), as determined by linear regression models. Regions that displayed similar patterns 

across left and right hemispheres were averaged here; see Fig. 3A and Supplementary Table 6 for details. 

A significant linear model was fit for each region (shaded regions represent 95% confidence interval; 

solid line indicates model fit) and data were normally distributed. However, data patterns across a 

handful of structures suggest the potential for non-linear trends over gestation – a possibility that should 

be addressed in the future with larger cohorts. 

 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 6. Significant relationships between subcortical regions of interest 

(derived from whole-brain T1w scan using Freesurfer, see Methods) and gestation week 

over the course of pregnancy (baseline – 36 weeks, 19 scans).  
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Supplementary Figure 9. Relationships between white matter integrity 

and hormones throughout gestation (baseline – 36 weeks). A) White matter 

tracts in which quantitative anisotropy (QA) was significantly positively 

associated with estradiol (FDR q < .001). B) White matter tracts in which 

QA was significantly positively associated with progesterone (FDR q < 

.001). See Supplementary Table 9 for complete list of tracts with a 

significant correlation between QA and estradiol/progesterone. 

Abbreviations: AF = arcuate fasciculus; C = cingulum bundle; CC = corpus 

callosum; CPT = corticopontine tracts; CST = corticospinal tracts; DT = 

dentatorubrothalamic tract; IFOF = inferior frontal occipital fasciculus; ILF 

= inferior longitudinal fasciculus; MCP = middle cerebellar peduncle; MLF 

= middle longitudinal fasciculus. 
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Supplementary Figure 10. Relationships between white matter integrity and gestation 

(baseline – 36 weeks). White matter tracts in which mean diffusivity (MD) was positively 

associated with gestational week (FDR q < .02). Correlations were positive, but because 

lower MD values typically indicate worse microstructural integrity these findings indicate 

tracts where microstructural integrity declined during gestation. Abbreviations: CB = 

cerebellum 
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Supplementary Figure 11. We further contextualized our results by utilizing the Day2Day 

dataset from Filevich et al., 2017, wherein eight individuals (6F/2M) underwent brain imaging 

over an extended longitudinal window (2–7 months). Whole-brain T1w images from each 

subject were run through the same protocols used in our own data, ensuring proper comparison 

of the output from both datasets. A) Using Day2Day T1w data, we computed the degree of 

measurement variability (see Methods) for each region of the brain, allowing us to derive an 

estimate of typical day-to-day variability and measurement error. B) The change that occurs 

during pregnancy (baseline vs. 36 weeks gestation) goes far beyond what can be deemed 

‘typical’ variability in the brain over a similar time course. A similar comparison was made for 

medial temporal lobe volumes which D) exhibit changes during pregnancy that exceed C) 

normative variability. Note: Brain visualizations created with R-package ggseg (A-B; Mowinckel 

and Vidal-Piñeiro, 2020) and BioRender.com (C-D). 

 



 
 
 
 

Supplementary Figure 12. Representative relationships between neuroanatomy and gestation 

when evaluating UCI sessions only (n=13). A) Gestation week remains significantly tied to 

decreasing total GMV (Pearson’s product-moment correlation; two-sided test). Shaded regions 

represent 95% confidence interval. Additionally, most large-scale brain networks remain 

negatively associated with GMV across gestation, except for Visual (Central, Peripheral), 

Limbic (A,B), and Default Mode Network (C) (see Table S1 for patterns across all sessions). 

B) Similarly, gestation week remains significantly associated with decreasing parahippocampal 

cortex volume.  

 




