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Introduction

Training a rsFC model for 
PLEs in the HCP

Psychotic-like experiences (PLEs), i.e., experiences that resemble 
psychotic symptoms yet are not frequent, severe, or disturbing enough to 
warrant diagnoses, are considered the subclinical portion of the 
psychosis continuum. 

Research suggests resting-state functional connectivity (rsFC) substrates 
of PLEs1-3, yet it is unclear if the same substrates also underlie more 
severe psychosis. 

We built a cross-validated rsFC model for PLEs in a large community 
sample of healthy young adults and directly tested its ability to explain 
psychosis in an independent sample of patients with psychosis and their 
relatives. 

Participants
855 participants in the Human Connectome Project (HCP)

age = 28.8 ± 3.7 (22 – 36) years, % female = 56.1, White/Black/Other 
(Asian, Native Hawaiian, or other Pacific Islander; American Indian or 
Alaskan Native; more than one; and unknown or unreported) = 
78.5%/11.7%/9.8%

Participants were free of significant history of psychiatric, neurological, 
substance use, or cardiovascular disorders. We excluded participants with 
positive drug tests.

PLEs
Sum of four Achenbach Adult Self-Report questions4

Cronbach’s alpha = 0.59; Average inter-item correlation = 0.28. 

RsFC
Each participant completed 60 minutes of rsfMRI scan.

RsFC between 100 independent components (ICs) was computed.

Model training
2320 rsFC measures with adequate test-retest reliability were entered into 
model training5.

Algorithm was elastic net with leave-one-family-out cross validation6.
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Item
0
(not true)

1 
(somewhat/
sometimes true)

2
(very/often 
true)

Hear sounds/voices that others think aren’t there 845 (98.8%) 8 (0.9%) 2 (0.2%)
See things that others think aren’t there 844 (98.7%) 11 (1.3%) 0 (0.0%)
Do things that other people think are strange 714 (83.5%) 114 (13.3%) 27 (3.2%)
Have thoughts that others think are strange 736 (86.1%) 93 (10.9%) 26 (3.0%)

Model performance in 
the HCP
Coefficient of determination 𝑅! = 3.3% (p = .002) when controlling for 
age, sex, handedness, movement in scanner, total brain volume, and 
reconstruction algorithm version number 

Correlation between observed and predicted PLEs = .19

106 predictive connections: mainly in the cognitive networks 
(frontoparietal, cingulo-opercular, dorsal attention, and default), and to a 
lesser extent the visual and somatomotor networks. 

Partial generalization to 
the P-HCP

Patient 
(n = 118)

Relative 
(n = 71)

Control 
(n = 45)

Statistical Testing

Age 38.7 (13.3) 44.5 (14.3) 37.3 (12.3) F(2,231) = 6.9*
Patient < Relative***

% Male 56.8 35.2 53.3 c2(2) = 8.6*
Patient > Relative*

Racea (W:B:O%) 70.3:16.1:13.6 91.5:2.8:5.6 86.7:6.7:6.7 c2(4) =14.5**
Patient ≠ Relative**

Parental educationb 5.1 (1.1) 5.3 (1.3) 5.5 (1.4) n.s.
Note: mean (standard deviation). aRace: W:White, B: Black, O: Other, including American Indian or Alaskan Native; Asian or Pacific 
Islander; Hispanic; other; and unknown or unreported. bParental education: 1: 7th grade or less; 2: between 7th and 9th grade; 3: 
between 10th and 12th grade; 4: high school graduate/GED; 5: partial college; 6: college graduate; 7: graduate degree. *p < .05, **p < 
.01, ***p < .001, n.s.= not significant. p values were not corrected for multiple comparisons. Follow-up tests were based on Tukey’s 
HSD test (for F tests) or Bonferroni correction (for c2 tests). 

Participants
118 patients with psychosis, 71 of their non-psychotic first-degree biological 
relatives, and 45 healthy controls from the Psychosis HCP (P-HCP). 

Fig. 1. Model performance and predictive connections in the HCP 

Fig. 2. Model failed to 
differentiate patients with 
psychosis, relatives, and healthy 
controls in younger P-HCP 
participants (A) but differentiated 
older participants (B).

Fig. 3. Model explained 
differences in two measures 
of trait-level positive 
psychosis in younger P-HCP 
participants (A & B) but not 
positive psychotic symptoms 
in patients (not shown). SIS: 
Structured Interview for 
Schizotypy. SPQ: Schizotypy
Personality Questionnaire 

We found some evidence that rsFC substrates of PLEs are shared across the 
psychosis continuum. 

Conditions along the psychosis continuum likely have both shared and distinct 
rsFC substrates. 

The modest predictive power and partial generalization are consistent with the 
latest understanding that brain-wide association studies require very large 
sample size (>1,000)7. 


