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Abnormal functional connectivity in frontoparietal network in primary insomnia patients
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Abstract: Objective To investigate the abnormal functional connectivity in patients with primary insomnia via functional magnetic
resonance imaging (fMRI) technology and discuss its relationships with the disease duration and clinical features of primary
insomnia. Methods Forty patients with primary insomnia and 35 age-, gender- and education-matched healthy controls were
selected to undergo a resting-state fMRI scan. Independent component analysis was used to identify 10 resting-state networks
from resting-state fMRI data. FSL randomise non-parametric permutation test was used to carry out dual regression analysis for
testing the voxel-based differences in 10 resting-state networks between two groups. Relationships between the abnormal
functional connectivity and the clinical variables were investigated with Pearson correlation analysis. Results In the resting state,
compared with normal controls, patients with primary insomnia showed that the superior parietal lobule and superior frontal gyrus
in the right frontoparietal network had decreased functional connectivity with other brain regions in the network. Moreover, no
significant correlations between abnormal functional connectivity and clinical indicators were found in patients with primary
insomnia. Conclusion In the resting state, patients with primary insomnia are characterized by abnormal right frontoparietal
network connectivity, and the finding in this study is conducive to the understanding of neural activity in patients with primary
insomnia.
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Fig.1 Ten well-matched resting—state networks identified from the control group with PNAS—-10 template

A: Medial visual network; B: Occipital pole network; C: Lateral visual network; D: Default mode network; E: Cerebellum; F: Sensorimotor network; G: Auditory

network; H: Executive control network; I: Right frontoparietal network; J: Left frontoparietal network
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Tab.1 Demographics and clinical characteristics of PI patients and HC

PI group HC group

Parameter (n=40) (=35) P value
Gender (Male/Female) 23/17 20/15 0.67°
Age (years) 40.56+9.63 39.77+8.52 0.87°
Duration (months) 20.82+18.73

Education (years) 8.70+3.25 9.08+3.45 0.74°
PSQI 12.60+3.30 5.75+1.33 <0.01
ISI 19.55+3.21 4.90+1.05 <0.01
SAS 51.80£10.60 40.65+3.30 <0.01
SDS 55.10+8.10 42.53+2.15 <0.01

PI: Primary insomnia; HC: Health control; PSQI: Pittsburgh sleep quality
index; ISI: Insomnia severity index; SAS: Self-rating anxiety scale; SDS:
Self-rating depression scale; *: P value was obtained using a chi-square

test; *: P value was obtained using a two-sided two-sample ¢ test.
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Tab.2 Brain regions with decreased functional connectivity in

patients with primary insomnia

MNI coordinate
Cluster — Voxel Peak P value
X Y Z
Superior frontal gyrus 38 24 72 409 0.006
Superior parietal lobule 48 44 62 480 0.005
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B: Significantly decreased functional connectivity of regions within the FPN
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Fig.2 Superior parietal lobule and superior frontal gyrus in the right frontoparietal network (FPN) showing decreased

functional connectivity with other brain regions in patients with primary insomnia
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