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• This disorder was historically considered a fear-based anxiety disorder [2]  

• New theories of PTSD place more emphasis on emotions related to the appraisal of self and the 

experience of social emotions [3]  

• Neuroimaging research has identified a number of regions of interest in the study of PTSD: the 

amygdala [4, 5], the ventromedial prefrontal cortex (vmPFC) [6, 7], and the anterior cingulate 

cortex (ACC) [8]  

• Self-referential processing (SRP) concerns stimuli that are experienced as strongly related to 

one’s own person [9] 

• The VV-SORP-T is a paradigm used in fMRI research that probes specifically for the brain 

regions underlying how valenced words are processed in relation to the self and to others  

• Previous studies [16, 17] collected the neuroimaging data that will be used in this study  

• Data of the PTSD group is currently unpublished [11]  

• The current study is seeking to investigate the neural correlates of social emotional processing in 

women with PTSD using an SRP paradigm  

• fMRI data is used to explore the research question 

• This study will explore regions of interest using the Group ICA toolbox 

• Hypotheses: 

• Differential activation between control and PTSD groups in three core networks: (1) default 

mode network; (2) salience network; (3) executive control network 

• PTSD group: greater activation of salience relative to controls 

• Control: greater activation of default mode and executive control networks relative to PTSD 

group 

ABSTRACT 

BACKGROUND 

REFERENCES 

Independent Component Analysis of Self-Referential 
Processing in Women with Posttraumatic Stress Disorder 

Elizabeth Thornley 
 

Supervisor: Paul Frewen, PhD, C.Psych. 
Department of Psychology, Western University, Canada 

 

Posttraumatic stress disorder (PTSD) is a condition than can develop after exposure, or repeated 

exposure, to a traumatic event. Recent changes to the diagnostic criteria for PTSD as well as new 

treatment implications reflect a shift of emphasis from fear to an emphasis on the dysregulation 

of emotions related to self-appraisal. Emotions of self-appraisal can be measured using valenced 

stimuli that relate to the participants concept of self. These paradigms are referred to as self-

referential processing tasks. The current study used data from functional magnetic resonance 

imaging (fMRI) to investigate the activation of brain areas related to the self-referential 

processing of women. Activation patterns in women with PTSD were compared to those of 

healthy control women. Both participant groups (PTSD and control) completed the Visual-Verbal 

Self-Other Referential Processing Task (VV-SORP-T) to locate regions of interest in self- and 

other-referential processing in response to valenced social emotional stimuli. Post scanning, 

participants provided self-reports of their affective reaction to stimuli experienced during the 

task. The previous studies on this data set have provided neuroimaging results of regions of 

interest in control participants in response to the VV-SORP-T. It was hypothesized that analyses 

would show between group differences in three networks: (1) default mode network, (2) salience 

network, (3) executive control network. Analysis was conducted using Group Independent 

Component Analysis of fMRI (GIFT) toolbox and available software courtesy of Medical Image 

Analysis Lab using the Matrix Laboratory Toolbox (MATLAB).  One-way analysis of variance 

(ANOVA) were used to investigate between group differences in the four conditions. 

PARTICIPANTS: 

Control Group 

• Twenty-four women between the ages of 18 and 52 years were included in the healthy control 

group 

• Recruited from the general community using print and online advertisement 

• Healthy control women must have scored normative levels of trait self-esteem and self-critical 

thinking as determined by the Rosenberg Self-Esteem Scale [12] and the Cognitive Distortion 

Scale [13], respectively 

• Participants were excluded from the study for current or past psychiatric history using the 

Structured Clinical Interview for DSM-IV (SCID) [14], current substance use, head injury with 

loss of consciousness, left-handedness, pregnancy, metal piercings and surgical implants 

Clinical Group 

• Twenty women between the ages of 18 and 55 years were recruited using fliers in hospitals, 

London Health Sciences Centre Traumatic Stress Service and the general community using online 

and print advertisement  

• Presence of PTSD was necessary for the clinical group and was determined by the Clinician 

Administered PTSD Scale (CAPS) [15] 

• Participants were excluded from the study for head injury with loss of consciousness, left-

handedness, current substance use, pregnancy, metal piercings and surgical implants 

 

MEASURES: 

VV-SORP-T 

• Designed for use with fMRI and compares the neural correlates of valenced SRP with valenced 

other referential processing (ORP) using a priming methodology [16] 

• Its procedure has been previously published in studies on similar populations [16, 17] 

•VV-SORP-T provides 3 measurements: (1) fMRI BOLD signals, (2) participant self-reports of 

affective responses and  (3) reaction times 

• Stimulus presentations were blocked in terms of the reference (self or other) and valence 

(positive or negative) creating four trial types: self-negative, self-positive, other-negative  and 

other-positive 
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• GIFT toolbox for use with MATLAB software was used to identify independent components 

(ICs)  

• Spatial maps from Functional Imaging in Neuropsychiatric Disorders Lab (FIND Lab) [18] 

were used to test for correlations between significant components and networks under 

investigation 

• One-way ANOVAs were used to determine significant differences in components between 

control and PTSD groups (PTSD < control) 

• All procedures were approved by the Health Sciences Research Ethics Board of Western 

University in London, Ontario, Canada 

• Participants were assessed for inclusion criteria and completed a short questionnaire battery 

approximately two weeks before their scanning date  

• On the day of scanning, participants completed a single-block (Figure 2) practice version of the    

VV-SORP-T paradigm in an office setting and three blocks of the paradigm while undergoing 

fMRI 

• Before completing the VV-SORP-T, while undergoing fMRI, a resting-state functional scan of 

each participant’s brain was also acquired 

• Immediately after scanning, participants completed the affective response rating 

• The experiment took approximately seventy-five minutes to complete 

• Imaging was conducted at the Robarts Research Institute in London, Ontario, Canada 

• Image acquisition and preprocessing has been previously published [16, 17]. 

 

PROCEDURE 

ANALYSIS 

• GIFT identified ten independent components as being significantly different between control and PTSD 

groups in response to the VV-SORP-T 

• IC 9 was correlated with the dorsal default mode network (t(1) = -2.34, p < .05) 

• No significant differences were found between groups for the salience network or the executive control 

network 

• Additional components were identified that were not spatially correlated with the three network masks and 

are listed below by the condition in which there were found to be significant differences between groups: 

•Self-Positive 

•Components 10 and 15 

•Self-Negative 

•Components 2, 6 10 and 11 

•Other-Positive 

•Components 2, 3, 10, 15, 16 and 19 

•Other Negative 

•Components 9, 10, 13 and 15 

RESULTS 

Dorsal Default Mode Network (DMN) 
• Involved in internally focused thought and autobiographical memory [19] 

• PTSD group showed increased activation in this network relative to controls in the Other-Negative 

condition 

• Evidence contrary to prior studies that have found patients with PTSD show reduced connectivity 

within DMN regions [19, 20] 

• Increased role of internally focused thought for PTSD participants when presented with pictures of 

others associated with a negative word 

• Possible empathetic response to the pairing of a picture of another with a negative word 

Cerebellum  
• Represented as IC 2 and IC 10 in present study 

• Areas of the cerebellum have consistently been seen to activate in studies of emotion and affect [21] 

• Role in emotion regulation [22] 

• IC 2: 

• Cerebellum and thalamic regions 

• Significantly more active in control participants in the Other-Positive condition 

• Significantly more active in PTSD participants in the Self-Negative condition 

• Evidence for the role of the cerebellum in observing and reacting to other’s negative 

emotions and the role of the cerebellum in the control of negative emotions relative to 

positive emotions [23] 

• IC 10: 

• Activations in the IC 10 show a double dissociative pattern for reference type 

• Other-referential trials produced greater activation in the control group whereas self-referential 

trials produced greater activation in the PTSD group 

Visual Cortex 
• IC 13 represents the visual cortex in the occipital lobe and showed increased activation for control 

group in Other-Negative condition 

• Previous studies have found subtle differences in sensory deficits in PTSD populations for both 

auditory [24] and visual stimuli [25] 

DISCUSSION 

Figure 3. Ten significant ICs identified by Group Independent Component Analysis in between groups 

comparison.  

 

 

 

 

 

 

 

 

 

 

 

-4 

-3 

-2 

-1 

0 

1 

2 

3 

IC2 IC6 IC10 IC11 

 

 

 

 

 

 

 

 

 

 

 

-2.75 

-2.7 

-2.65 

-2.6 

-2.55 

-2.5 

-2.45 

-2.4 

-2.35 

IC10 IC15 

Figure 1. (a) t-values for significant ICs in Self-Negative Trial; (b) t-values for significant ICs in Self-Positive 

Trials, p < .05. Negative values reflect greater PTSD activation, p < .05. IC colour corresponds to spatial maps 

in Figure 3.  
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Figure 4. (a) t-values for significant ICs in Other-Negative Trial; (b) t-values for significant ICs in Other-Positive 

Trials, p < .05. Negative values reflect greater PTSD activation, p < .05. IC colour corresponds to spatial maps in 

Figure 3.  

Figure 2. One block of the VV-SORP-T [16, 17] 
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