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Table 1. Participants’ neonatal and socio-demographic variables. 

 Very preterm 

(n=64) 

Control 

(n=36) 

Test statistic p-value 

Age (mean ± SD) 31.53 ± 2.44 30.47 ± 6.36 U = 806.0 0.013 

Sex (M/F) 36/28 21/15 Chi-square = 

0.041 

1.000 

Intelligence Quotient 

(IQ) 

    

Verbal IQ 97 ± 18.37 107.73 ± 16.33 U = 1159.5 0.017 

Performance IQ 104.95 ± 14.90 109.72 ± 15.59 U = 1017.5 0.112 

Gestational age  29.48 ± 1.98 -- -- -- 

Birthweight  1311.12 ± 376.41 -- -- -- 

Neonatal ultrasound 

(brain injury/normal)a 

28/36 -- -- -- 

Handedness (L/R/A)b^ 11/52/1 1/28/0 Fisher’s 

exact  

= 3.838 

0.12 

Socio-economic 

status*a  

    

I-II (Professional & 

Intermediate) 
27 15 Fisher’s 

exact  

= 5.195 

0.241 

III (Skilled manual & 

Non-manual) 
26 15 

IV-V (Semi-skilled & 

Unskilled manual) 
2 0 

Students 1 4 

Unemployed 7 2 

     
* (Her Majesty’s Stationary Office, 1991), missing information for one participant. a Neonatal brain injury 

includes uncomplicated periventricular haemorrhage without ventricular dilation and periventricular 

haemorrhage with ventricular dilation (Stewart et al., 1983). b Fisher’s exact test; ^ missing information 

for 7 control participants). P-values that remained significant after FDR correction are indicated in bold. 

SD = standard deviation.  
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Table 2. Participants’ on-line verbal fluency performance.  

 Very preterm Control Test statistic p-value 

Task performance Accuracy (mean ± SD)   

Easy letters 0.83 ± 0.15 0.89 ± 0.10 U = 1449.5 0.032 

Hard letters 0.70 ± 0.17 0.83 ± 0.13 U = 1647.0 < 0.001 

Correct response time Milliseconds (mean ± SD)   

Easy letters  660.04 ± 159.11 640.83 ± 197.53 U = 875.0 0.759 

Hard letters 636.73 ± 156.34 610.17 ± 180.78 U = 905.0 0.561 

P-values that remained significant after FDR correction are indicated in bold. SD = standard deviation.  
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Table 3. Hemodynamic responses in very preterm adults and controls during easy and hard letter 

trials. 

Condition  Region  Peak MNI 
coordinate [x,y,z] 
(mm)a 

Cluster 
size 
(voxels)* 

Control  
Easy > Rest  
 

Positive 
hemodynamic 
response 
 

Bilateral paracingulate 
gyrus, SFG, MFG, IFG, 
anterior insula, caudate, 
intra-calcarine cortex, 
cerebellum; left 
precentral gyrus, 
putamen, thalamus 

[-50, 10, 30] 
[36, 10, 32] 
[-6, 10, 60] 
[-4, 16, 46] 
[8, 30, 34] 
[-42, 2, 26] 

114161 

Left SPL, SMg, LOC [-48, -38, 40] 8772 
Left STG, ITG [-48, -50, -10] 3073 

Negative 
hemodynamic 
response 

Bilateral 
precuneus/PCC, IPL, 
insula, LOC, 
sensorimotor cortex, 
ACC, SFG, thalamus, 
occipital fusiform gyrus, 
lingual gyrus, 
hippocampus, 
parahippocampus, 
amygdala; right frontal 
pole, MTG 

[-1, -49, 27] 
[7, -53, 27] 
[6, -65, 28] 
[52, -56, 28] 
[57, -60,28] 
[-55, -60, 33] 

257987 

Left cerebellum [-27, -40, -52] 2701 
Left MTG  [-52, 3, -15] 2690 

Very preterm 
Easy > Rest  
 

Positive 
hemodynamic 
response 

Bilateral paracingulate 
gyrus, SFG, MFG, IFG, 
precentral gyrus, anterior 
insula, caudate, 
putamen, thalamus, 
intra-calcarine cortex, 
cerebellum; left STG, 
ITG 

[-8, 18, 40] 
[2, 20, 46] 
[-46, 2, 26] 
[-52, 2, 22] 
[-6, 14, 52] 
[-4, 18, 48] 

188520 

Left SPL, SMg, LOC [-30, -68, 46] 12146 
Negative 
hemodynamic 
response 

Right PCC, precuneus, 
sensorimotor cortex 

[4, -50, 30] 79420 

Right LOC, SMg, AG, 
insula, MTG, putamen, 
thalamus 

[49, -68, 34] 76944 

Left LOC, SMg, AG, 
insula, MTG 

[-54, -62, 34] 46079 

Bilateral ACC, SFG [-2, 52, 2] 30281 
Left occipital fusiform 
gyrus, lingual gyrus, 
parahippocampus, 
thalamus 

[-14, -88, -12] 8467 

Left cerebellum [-24, -75, -35] 1815 
Control  
Hard > Rest 

Positive 
hemodynamic 
response 

Bilateral paracingulate 
gyrus, SFG, MFG, IFG, 
precentral gyrus, anterior 

[-50, 6, 32] 
[-50, 14, 28] 
[-44, 24, 18] 

125306 
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 insula, caudate, 
putamen, intra-calcarine 
cortex, cerebellum 

[-6, 12, 56] 
[-2, 16, 46] 

Left SPL, SMg, LOC [-46, -40, 38] 
 

13728 

Left ITG [-40, -60, -8] 4259 
Right MFG [40, 40, 36] 

 
2731 

Negative 
hemodynamic 
response 

Bilateral PCC, 
precuneus, sensorimotor 
cortex; right LOC, SMg, 
AG, insula, MTG, 
hippocampus, 
parahippocampus, 
amygdala, occipital 
fusiform gyrus, lingual 
gyrus, putamen, 
thalamus 

[10, -56, 28] 
[48, -60, 28] 
[48, -53, 20] 
[48, -60, 38] 
[52, -56, 32] 

164196 

Bilateral ACC, SFG; 
right MFG 

[4, 44, 4] 33368 

Left LOC, SMg, AG,  [-52, -61, 32] 15964 
Left insula  [-38, -20, 20] 15701 
Left cerebellum, 
occipital fusiform gyrus 

[-30, -74, -36] 9585 

Left MTG [-57, 0, -26] 6999 
Bilateral cerebellum [6, -38, -52] 4063 
Left thalamus [-15, -26, 3] 2301 
Right frontal pole [44, 42, -15] 1818 

Very preterm  
Hard > Rest 

Positive 
hemodynamic 
response 

Bilateral paracingulate 
gyrus, SFG, MFG, IFG, 
precentral gyrus, anterior 
insula, caudate, 
putamen, intra-calcarine 
cortex, STG, ITG, 
cerebellum; left SPL, 
SMg, LOC 

[-6, 12, 52] 
[-42, 4, 28] 
[-8, 22, 40] 
[-6, 18, 48] 
[2, 18, 48] 

215947 

Right SMg [50, -34, 48] 2236 
Negative 
hemodynamic 
response 

Bilateral PCC, 
precuneus, sensorimotor 
cortex; right frontal pole, 
LOC, SMg, AG, insula, 
MTG, occipital fusiform 
gyrus, lingual gyrus, 
parahippocampus, 
hippocampus, amygdala, 
putamen, thalamus 

[12, -62, 28] 
[8, -64, 28] 
[8, -52, 29] 
[-10, -50, 39] 
[-5, -48, 38] 

144407 

Left LOC, SMg, AG, 
insula, MTG, occipital 
fusiform gyrus, lingual 
gyrus, parahippocampus, 
hippocampus, amygdala, 
putamen, thalamus 

[-49, -59, 38] 53775 

Bilateral ACC, SFG, 
MFG 

[-5, 52, 18] 36855 

Bilateral cerebellum [-9. -46, -46] 2930 
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a Sub-peaks are only reported for clusters larger than 100,000 voxels. 

*All clusters were obtained with z = 2.3, p < 0.05 (corrected for family wise error across voxels). 

SFG = superior frontal gyrus; MFG = middle frontal gyrus; IFG = inferior frontal gyrus; SPL = superior 

parietal lobule; SMg = supramarginal gyrus; AG = angular gyrus; PCC = posterior cingulate cortex; MTG 

= middle temporal gyrus; ITG = inferior temporal gyrus, LOC = lateral occipital cortex.  
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Table 4. Differences in hemodynamic responses between very preterm adults and controls 

during easy and hard letter trials.  

Condition Region  Peak MNI 
coordinate [x,y,z] 
(mm) 

Cluster size 
(voxels) 

p-value* Contrast of parameter 
estimate (mean±SD) 
(very preterm; control) 

Easy > Rest       
Very preterm > 
Control 

Right STG, insula, 
thalamus 

[68, -2, 4] 3838 < 0.001 -2.65±11.71; -12.39±11.21 

Hard > Rest      
Very preterm > 
Control 

Right STG, insula [62, -18, -6] 
 

8492 < 0.001 0.02±10.12; -11.56±10.27 

 Left STG, insula [-54, -4, 2]  
 

2079 0.02 -3.52±13.56; -15.34±10.86 

 
 

Right sensorimotor 
cortex 

[48, -40, 68]  
 

2013 
 

0.02 
 

-1.54±14.16; -12.71±13.99 

Hard > Easy      
Very preterm < 
Control 

Left LOC [-30, -76, 45] 2356 0.00567 -3.01±19.21; 9.84±16.43 

 Right LOC [43, -82, 30] 1944 0.0185 -2.33±26.59; 6.34±12.06 
*Cluster p-values were obtained with z = 2.3, p < 0.05 (corrected for family wise error rate across 

voxels). 

STG = superior temporal gyrus; LOC = lateral occipital cortex.  

 


