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Abstract 

Theory of mind (ToM) and empathic responding are thought to rely on the joint 

contribution of cognitive and affective processes, and the corresponding complex neural 

networks involved in these diverse cognitive and affective functions. Individuals with 

mood disorders demonstrate deficits in many of the same cognitive and affective 

processes thought to mediate ToM and empathy, and demonstrate structural and 

functional changes in the neural regions that subserve these social cognitive domains. We 

examined ToM and empathic responding in patients with major depressive disorder 

(MDD) and bipolar disorder (BD) using standardized measures of social cognitive 

responding. Patients with BD and MDD with sub-syndromal depressive symptoms 

showed deficits on a cognitively challenging task that required them to integrate two 

perspectives simultaneously (second-order ToM stimuli). Sub-syndromal patients with 

BD also showed a trend toward poor performance on a less demanding first-order ToM 

task; no such deficit was observed for sub-syndromal MDD patients. Patients with BD 

were also impaired at discriminating mental states from pictures of eyes and in making 

complex social judgments. Both patient groups reported reduced levels of cognitive 

empathy, but differed in response on affective empathy domains. Specifically, whereas 

the BD group reported higher levels of distress in response to others' negative 

experiences, the MDD group reported less feelings of care and concern in response to 

another’s emotional experience.  Across the BD studies, impaired ToM and empathic 

responding were found to be associated with poor social functioning and increased 

depressive symptoms, but the influence of illness burden variables on performance was 
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variable. Across the MDD studies, the associations between social cognitive performance, 

illness variables, and social functioning were inconsistent. Taken together, our findings 

indicate that patients with mood disorders demonstrate altered ToM and empathic 

responding that may contribute to the difficulties in social communication observed in 

these patient populations.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

v 
 

Acknowledgements 

First and foremost, I would like to thank my supervisor, Dr. Margaret McKinnon, 

for giving me the opportunity to work under her guidance. Her patience and support over 

the last four years have been invaluable. I am very grateful to Dr. Glenda MacQueen for 

her helpful advice and invaluable contributions to my dissertation. I also extend my 

gratitude to Drs. Geoffrey Hall and Michael Kiang, for their time and valuable comments. 

I am thankful also to the Ontario Mental Health Foundation for providing me with 

financial support throughout my graduate training. 

I would also like to thank the participants who generously donated their time to 

participate in this study.  I am grateful to the MDP staff for their assistance in recruiting 

participants, data collection, and administrative support. To my labmates, thank you for 

your friendship, being my sounding board and my comic relief these past four years.  

I would also like to thank and acknowledge my family; in particular my parents, 

their continued support and unwavering encouragement were integral to realizing this 

goal. Last, but not least, I would like to thank my husband for his unfailing support, 

patience, encouragement and humour. 

 

 

 

 



 

vi 
 

TABLE OF CONTENTS  

Abstract …………………………………………………………………………………. iii  

Acknowledgements ...…………………………………………………………………… v 

List of Figures ..…………………………………………………………………………. ix 

List of Tables …….………………………………………………………………………. x 

List of all Abbreviations and Symbols …………………………………………………. xi  

Declaration of Academic Achievement ……………………………………………...… xii 

CHAPTER 1: General Introduction ……………………………………………………... 1 

 1.1. Theory of Mind ……………………………………………………………... 4  

      1.2. Empathy ……………………………………………………………………. 13 

1.3. Neurocognitive deficits in MDD and BD ………………………………….. 22 

1.4. Neurobiological underpinnings of MDD and BD …………………………. 25            

1.5. Overall goals ……………………………………………………………….. 29 

1.6. Thesis outline ……………………………………………………………… 30 

CHAPTER 2: A review of the behavioural and neural correlates of social cognition in 
patients with mood disorders……………………………………………………………. 34 

Foreword to Chapter 2 ………………………………………………………….. 35 

Abstract ………………………………………………………………………… 37 
 
Introduction …………………………………………………………………….. 39 
 
Methods ………………………………………………………………………… 42 
 
Results ………………………………………………………………………….. 43 
 
Conclusions …………………………………………………………………….. 97 
 
References …………………………………………………………………….. 103 

 

CHAPTER 3: Perspective-taking in patients with mood disorders ..……………….… 124 

Study 1: Foreword to Study 1………………………………………………….. 125 



 

vii 
 

Abstract ………………………………………………………………..……… 128 
 
Introduction ………………………………………………………………….... 129 
 
Methods ……………………………………………………………………….. 130 
 
Results ……………………………………………………………………….... 131 
 
Discussion ………………………………………………………………….…. 132 
 
References …………………………………………………………………..… 135 
 
Study 2: Foreword to Study 2 …………………………………………………. 137 

Abstract ……………………………………………………………………..… 139 
 
Introduction …………………………………………………………………… 141 
 
Methods ……………………………………………………………………….. 146 
 
Results ……………………………………………………………………….... 149 
 
Discussion …………………………………………………………………..… 150 
 
References ………………………………………………………………..…… 156 
 
Appendix 1 ………………………………………………………………….… 163 
 

CHAPTER 4: Complex ToM performance in bipolar disorder ………………….…… 164 

Foreword to Chapter 4 ……………………………………………………...…. 165 
 
Abstract ……………………………………………………………………..… 167 
 
Introduction ………………………………………………………………..….. 168 
 
Methods ……………………………………………………………………….. 172 
 
Results ……………………………………………………………………….... 175 
 
Discussion ………………………………………………………………..…… 177 
 
References …………………………………………………………………..… 183 
 

CHAPTER 5: Empathic responding in patients with mood disorders ………………... 191 

Study 1: Foreword to Study 1………………………………………………….. 192 

Abstract ……………………………………………………………………..… 195 



 

viii 
 

 
Introduction …………………………………………………………………… 196 
 
Methods ……………………………………………………………………..… 199 
 
Results ……………………………………………………………………….... 202 
 
Discussion …………………………………………………………………..… 204 
 
References …………………………………………………………..………… 210 
 

Study 2: Foreword to Study 2 ………………………………………………… 217 

Abstract ………………………………………………………………..……… 220 
 
Introduction ………………………………………………………………...…. 221 
 
Methods ……………………………………………………………………….. 225 
 
Results ………………………………………………………………………… 228 
 
Discussion …………………………………………………………………….. 230 
 
References …………………………………………………………………..… 237 
 

CHAPTER 6: General Discussion………………………………………………..…… 245 

References for General Introduction and General Discussion ……………………...… 263 

 

 

 

 

 

 

 

 

 

 



 

ix 
 

List of Figures  

Chapter 3, Study 1 

Figure 1. Mean number of correct responses by healthy controls and by patients with  
 
BD………………………………………………………………………………..……. 136 
 
Chapter 3, Study 2 
 
Figure 1. Mean number of correct responses by healthy controls and by patients with  

MDD…………………………………………………………………………………… 162 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

x 
 

List of Tables 

Chapter 1 

Table 1. Participant distribution and inclusion and exclusion criteria for each study…... 31 

Chapter 3, Study 2 

Table 1. Clinical and demographic characteristics of study sample ………………..… 161 

Chapter 4 

Table 1. Demographic and clinical characteristics of study sample ………………..… 189 

Table 2. Group Differences on Theory of Mind Tests ………………………………... 190 

Chapter 5, Study 1 

Table 1. Clinical and demographic characteristics of study sample ………………..… 215 

Table 2. Interpersonal reactivity index subscale scores by group …………….………. 216 

Chapter 5, Study 2 

Table 1. Clinical and demographic characteristics of study sample ………………….. 243 

Table 2. Interpersonal Reactivity Index and Toronto Empathy Questionnaire scores by  
 
diagnostic group ………………………………………………………….…………… 244 

 

 

 

 

 

 



 

xi 
 

List of all Abbreviations and Symbols 

ACC  Anterior cingulate cortex 

ADHD  Attention deficit hyperactivity disorder 

BD  Bipolar disorder 

CBT  Cognitive behavioural therapy 

DLPFC Dorsolateral prefrontal cortex 

DSM-IV          Diagnostic and Statistical Manual of Mental Disorders 

fMRI  Functional magnetic resonance imaging 

GAF  Global Assessment of Functioning 

HAMD Hamilton Depression Rating Scale 

HC  Healthy control 

IPT-15  Interpersonal Perception Task – 15 

IRI  Interpersonal Reactivity Index 

LCSPT Limbic-cortico-striatal-pallidal-thalamo circuit 

LTC  Limbic-thalamo-cortical circuit 

MASC  Movie for Assessment of Social Cognition 

MDD  Major depressive disorder 

OFC  Orbitofrontal cortex 

RMET  Reading the Mind in the Eyes Test 

SAS-SR Social Adjustment Scale-Self Report 

SCID  Structured Clinical Interview for the DSM-IV 

TEQ  Toronto Empathy Questionnaire 

ToM  Theory of mind 

YMRS  Young Mania Rating Scale 

 



 

xii 
 

Declaration of Academic Achievement 

The present thesis is in the sandwich style whereby manuscripts that are prepared for, 

submitted or published are included in the thesis. The following describes the 

contribution of each author.  

Chapter 2 

Manuscript: Cusi, A.M., Nazarov, A., Holshausen, K., MacQueen, G.M., & McKinnon, 

M.C. Behavioural and neural correlates of social cognition in mood disorders: A review. 

Contribution: A. Cusi helped conceive and direct the project. She also conducted 

electronic literatures searches, critically interpreted the results, wrote major sections of 

the manuscript, and critically reviewed and revised the manuscript. A. Nazarov and K. 

Holshausen conducted electronic literatures searches, and helped write and edit the 

manuscript. Dr. MacQueen helped design the structure of the manuscript, and helped 

write and review the article. Dr. McKinnon conceived, supervised and designed the 

structure of the paper. Dr. McKinnon also helped write the manuscript, and critically 

reviewed and revised the manuscript. This review was written from January 2009 to July 

2011.  This chapter constitutes an overview of the current behavioural and neuroimaging 

literature concerning social cognitive processing in patients with mood disorders. A 

significantly modified version of this chapter has been accepted to the Journal of 

Psychiatry and Neuroscience. 



 

xiii 
 

Chapter 3, Manuscript 1: McKinnon, M.C., Cusi, A.M., & MacQueen, G.M. (2010). 

Impaired theory of mind performance in patients with recurrent bipolar disorder: 

Moderating effect of cognitive load. Psychiatry Research, 177(1-2): 261-2.  

Contribution: Dr. McKinnon conceived, guided and supervised the project. She 

critically interpreted the data, and critically read and revised the manuscript. A. Cusi was 

involved in the design of the experiment, performed all experimental work, data analysis 

and wrote the manuscript. Dr. MacQueen was involved in the design of the experiment, 

and critically read and revised the manuscript. Data for this study was collected from 

November 2007 to February 2009, and the paper was written from November 2008 to 

May 2009. The paper was submitted to Psychiatry Research on May 27, 2009 and was 

accepted on February 6, 2010. 

Chapter 3, Manuscript 2: Cusi, A.M., MacQueen, G.M., & McKinnon, M.C.  Theory of 

mind deficits in subsyndromal major depressive disorder. 

Contribution: Dr. McKinnon conceived, guided and supervised the project. She 

critically interpreted the data, and critically read and revised the manuscript. A. Cusi was 

involved in the design of the experiment, performed all experimental work, data analysis 

and wrote the manuscript. Dr. MacQueen was involved in the design of the experiment, 

and critically read and revised the manuscript. Data for this study was collected from 

November 2007 to July 2010, and the paper was written from May 2011 to September 

2011. This manuscript was submitted for review to the Journal of Affective Disorders on 

October 18, 2011. 



 

xiv 
 

Chapter 4 

Manuscript: Cusi, A.M., MacQueen, G.M., & McKinnon, M.C. Patients with bipolar 

disorder show impaired performance on complex tests of Theory of Mind. 

Contribution: Dr. McKinnon conceived, guided and supervised the project. She 

critically interpreted the data, and critically read and revised the manuscript. A. Cusi was 

involved in the design of the experiment, performed all experimental work, data analysis 

and wrote the manuscript. Dr. MacQueen was involved in the design of the experiment, 

and critically read and revised the manuscript. Data for this study was collected from 

November 2007 to June 2010 and the paper was written from May 2011 to July 2011. 

This manuscript was submitted for review to Psychiatry Research on September 23, 

2011. 

Chapter 5, Manuscript 1: Cusi, A.M., MacQueen, G.M., & McKinnon, M.C. (2010). 

Altered self-report of empathic responding in patients with bipolar disorder. Psychiatry 

Research, 178(2): 354-8. 

Contribution: Dr. McKinnon conceived, guided and supervised the project. She 

critically interpreted the data, and critically read and revised the manuscript. A. Cusi was 

involved in the design of the experiment, performed all experimental work, data analysis 

and wrote the manuscript. Dr. MacQueen was involved in the design of the experiment, 

and critically read and revised the manuscript. Data for this study was collected from 

November 2007 to October 2008, and the paper was written from December 2008 to 



 

xv 
 

February 2009. The paper was submitted to Psychiatry Research on February 5, 2009 and 

was accepted on July 15, 2009. 

Chapter 5, Manuscript 2: Cusi, A.M., MacQueen, G.M., Spreng, R.N., & McKinnon, 

M.C. (2011). Altered empathic responding in major depressive disorder: Relation to 

symptom severity and psychosocial outcome. Psychiatry Research, 188(2):231-6. 

Contribution: Dr. McKinnon conceived, guided and supervised the project. She 

critically interpreted the data, and critically read and revised the manuscripts. A. Cusi was 

involved in the design of the experiment, performed all experimental work, data analysis 

and wrote the manuscript. Dr. MacQueen was involved in the design of the experiment, 

and critically read and revised the manuscript. Dr. Spreng critically read and revised the 

manuscript. Data for this study was collected from November 2007 to June 2009, and the 

paper was written from October 2009 to March 2010. The paper was submitted to 

Psychiatry Research on March 10, 2010 and was accepted on April 12, 2011.  



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

1 
 

 

 

 

 

 

CHAPTER ONE: GENERAL INTRODUCTION 

 

 

 

 

 

 

 

 

 

 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

2 
 

General Introduction 

Major depressive disorder (MDD) and bipolar disorder (BD) are recognized as 

chronic, debilitating illnesses that have a lifetime prevalence rate of 13.2%  and 2.4% 

respectively (Hasin, Goodwin, Stinson, & Grant, 2005; Merikangas et al., 2011).  In 

addition to significant cognitive impairment (Hammar & Ardal, 2009; Mur, Portella, 

Martinez-Arán, Pifarré, & Vieta, 2007), MDD and BD are also associated with deficits in 

multiple domains of functioning, including social functioning (Depp et al., 2010; Romera 

et al., 2010).  For example, individuals with mood disorders often experience a reduction 

in the frequency of social and leisure activities (Bauwens, Pardoen, Staner, Dramaix, & 

Mendlewicz, 1998; Ruggero, Chelminski, Young, & Zimmerman, 2007) and less 

fulfillment from social and family relationships (Dickerson, Sommerville, Origoni, 

Ringel, & Parente, 2001; Nezlek, Hampton, & Shean, 2000). One concept that has been 

used to examine the underlying mechanisms of social impairment in neuropsychiatric 

disorders is social cognition, involving the ability to understand and respond to the 

thoughts and feelings of others, and thought integral for social behaviour (Adolphs, 2001; 

Brothers, 1990). This thesis examined two distinct but overlapping social cognitive 

constructs in patients with BD and MDD, theory of mind (ToM) and empathy. A 

secondary goal was to examine how theory of mind and empathy relate to key clinical 

variables, including symptom severity and burden of illness. Finally, the relation between 

social cognitive performance on experimental tasks and social functioning was 

investigated.  
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It has been proposed that performance on social cognition tasks relies upon the 

joint contribution of cognitive (e.g., working memory and attention) and affective (e.g., 

emotion recognition) processing resources (McKinnon, Levine, & Moscovitch, 2007; 

McKinnon & Moscovitch, 2007). Imaging and lesion studies of ToM and empathy 

suggest that social cognition is mediated by a broad network of regions that subserve 

cognitive (e.g., dorsolateral prefrontal cortex, anterior cingulate), affective (e.g., 

orbitofrontal and medial frontal cortex; amygdala) and memory (e.g., posterior cingulate, 

temporal poles) functions (see Carrington & Bailey, 2009; McKinnon et al., 2007; 

Shamay-Tsoory, 2011 for recent reviews). Importantly, many of these same regions play 

an important role in the pathophysiology of mood disorders, showing altered metabolic 

functioning as well as tissue volume loss (Blumberg et al., 2003; MacQueen et al., 2003; 

Steele, Currie, Lawrie, & Reid, 2007). Based on the evidence summarized here, we 

predicted that patients with recurrent mood disorders would exhibit impairments on social 

cognitive tasks that rely upon the cognitive and affective processing resources subserved 

by these regions. 

In this introductory chapter, we first define ToM in order to provide a conceptual 

framework. Second, we provide an overview of measures designed to assess ToM ability. 

We then describe the neuroanatomy of ToM and its putative underlying cognitive and 

affective mechanisms. We then made similarly constructed sections on empathy.  We 

conclude the chapter by describing the neurocognitive deficits associated with MDD and 

BD and the underlying neurobiological underpinnings of MDD and BD. 
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1.1. Theory of Mind 

i) Constructs 

Theory of mind (ToM) and its often used synonyms ‘‘mind reading,’’ (Whiten, 

1991) and ‘‘mentalizing’’ (Frith, Morton, & Leslie, 1991) refer to the ability to interpret 

mental states such as beliefs, desires, and intentions in oneself and others in order to 

explain or predict human behaviour (Premack & Woodruff, 1978). Several theoretical 

models propose that ToM draws on both cognitive (e.g., understanding another’s 

perspective) and affective (e.g., recognizing another’s emotional state) processing 

resources (Leslie, Friedman, & German, 2004; McKinnon & Moscovitch, 2007), with a 

number of researchers proposing that ToM ability involves two component processes. 

The first component involves being able to accurately decode mental states from available 

perceptual information such as a person’s facial expressions, tone of voice, or gestures. A 

second component is necessary for reasoning about mental states by combining 

contextual information and prior knowledge about an individual person or situation to 

understand behaviour (Sabbagh, 2004; Tager-Flusberg & Sullivan, 2000). Effectively 

engaging in these two processes is thought to contribute to successful interpersonal 

functioning (e.g., Carton, Kessler, & Pape, 1999).  

ii) ToM Measures 

 Researchers have developed several ToM measures that vary in the demands they 

place on cognitive and affective processing resources. A commonly used ToM reasoning 
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measure involves using false belief tasks that require the participant to understand that 

“others can hold false beliefs that are different from one’s own (correct) knowledge” 

(Brüne & Brüne-Cohrs, 2006, p. 445). A classic example of a false belief measure is the 

Sally-and-Anne test (Baron-Cohen, Leslie, & Frith, 1985; Wimmer & Perner, 1983). This 

task involves presenting participants with a comic strip that shows one character (Anne) 

hiding an object when another character (Sally) leaves a room. In order to pass this test, 

perspective taking ability is required to recognize that when Sally returns to the room, she 

will look for the object in the original place she placed it (Brüne & Brüne-Cohrs, 2006). 

By contrast, first-order false belief questions assess the ability to understand that another 

person can hold a belief that is different from the actual state of affairs (Perner & 

Wimmer, 1985; Zobel et al., 2010).  A first-order false belief question would ask where 

Sally will look for the object when she returns to the room. A more advanced ToM 

measure is a second-order false belief question that examines the ability to infer 

someone’s false attribution of a belief (Perner & Wimmer, 1985; Zobel et al., 2010). A 

second-order question in the Sally-and-Anne test would ask where Anne thinks Sally will 

look for the object.  

 More complex ToM tasks were developed for participants who could pass false 

belief tests. One notable example is the Strange Stories Test (Happe, 1994), a story 

comprehension task that assesses the ability to recognize mental states involving sarcasm, 

irony, double bluff, misunderstanding, and deception. Another more complex ToM task 

involves detecting a faux pas. A faux pas occurs when someone says something they 

should not have said, not realizing their mistake (Brüne & Brüne-Cohrs, 2006). 
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Understanding that a faux pas has occurred is considered an advanced ToM task because 

it requires the representation of both the person who committed the faux pas and the 

listener’s mental state as well as an understanding of the listener’s feelings or emotional 

response to the faux pas. An example from McKinnon and Moscovitch (2007) is a case of 

mistaken identity; a character carelessly identifies a female neighbour as a male. In order 

to understand that a faux pas has occurred, the participant must hold in mind the 

conflicting perspectives of the female character that has been mistakenly identified as a 

male and the clueless neighbour who has no idea that he has made such an error. The 

participant must also recognize the embarrassment and potential anger the female 

character is feeling in this scenario.   

In Chapter 3 we examine the performance of subsyndromal patients with MDD 

and BD on a perspective taking task that describes various social vignettes, including 

social faux pas. We chose to use the Complex Social Scenarios Task because it is a ToM 

test that varies the level of cognitive and affective processing demands (verified under 

dual-task conditions) required for performance through the use of questions examining 

first-order (A thinks/feels X) and second-order (A thinks B thinks/feels X) ToM 

(McKinnon & Moscovitch, 2007). First-order ToM questions require participants to take 

into account a single character’s perspective, whereas second-order ToM questions 

require participants to consider the perspective of two characters simultaneously. Thus, 

administering this ToM measure allowed us to examine the impact of cognitive and 

affective load on ToM performance in patients with mood disorders. 
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Another notable example of an advanced ToM decoding test is the Reading the 

Mind in the Eyes Test (RMET; Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001). 

In this task, participants are presented with 36 sets of eyes depicting complex mental 

states (e.g., jealousy, desire) and are asked to make a forced-choice judgment of the 

mental state depicted.  Although the RMET limits the demands it places on central 

processing resources because participants are not asked to retain information as it is a 

self-paced task, it is considered an advanced measure of ToM ability for several reasons: 

first, the RMET only includes complex mental states such as ‘contemplative’ and 

‘caution’ to increase variability in performance. Second, participants must choose the 

correct mental state from one of four response options, increasing the ability to detect 

individual differences in performance. Third, the mental state distractor terms (response 

options) are matched closely in emotional valence to the target word, making it possible 

to detect subtle differences in performance (Baron-Cohen et al., 2001). To date, three 

studies have examined the performance of depressed patients on this measure (Lee, 

Harkness, Sabbagh, & Jacobson, 2005; Wang, Wang, Chen, Zhu, & Wang, 2008; 

Wolkenstein, Schonenberg, Schirm, & Hautzinger, 2011) and one study administered the 

RMET to euthymic patients with BD (Bora, Yucel, & Pantelis, 2009). These studies, 

however, report conflicting findings of performance sparing and impairment on this 

measure. In Chapter 4, we examine the performance of patients with BD on this task with 

the aim of clarifying ToM decoding ability in a sample of patients in varying mood states.  

 Researchers have also developed ecologically valid measures of social cognition. 

For example, the Interpersonal Perception Task-15 (IPT-15; Costanzo & Archer, 1993) 
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measures numerous aspects of social cognition, including social perception, and notably, 

ToM. The IPT-15 is a measure of social intelligence for nonverbal social cues, such as 

body language, facial expressions, and tone of voice.  This test has established reliability 

and validity, and is accompanied by a standardized scoring manual.  The test consists of 

15 videotaped scenes, each followed by multiple-choice questions. For example, one 

scene depicts a woman telling a true and a fabricated life story.  Participants are asked, in 

multiple choice format, to decide “Which is the lie and which is the truth?”  According to 

the test’s authors, each question has an “objectively correct” answer.  In this example, one 

of the stories would in fact be true.  In another scene, participants are asked to decide 

which of two men just won the basketball game.  In this case, one of the men did just win 

a basketball game.  In Chapter 4 we examine the performance of BD patients in varying 

mood states on the IPT-15 to determine if these patients show impairments on a complex 

ToM measure. 

iii) Neuroanatomy of ToM 

Evidence from imaging and lesion studies indicate that ToM relies on brain areas 

associated with cognitive processes and affective processes. Neuropsychological studies 

suggest that ToM ability depends crucially on regions associated with cognitive processes 

such as working memory (e.g., dorsolateral prefrontal cortex), with damage to these 

regions resulting in impairments of cognitively-based aspects of task performance. 

Conversely, damage to regions associated primarily with affective processing (e.g., 

ventromedial prefrontal cortex, amygdala) may disrupt emotionally-based aspects of task 
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performance such as understanding another’s emotional state. Consistent with this 

conclusion, Shamay-Tsoory, Tomer, Berger, Goldsher, & Aharon-Peretz (2005) found 

that relative to patients with posterior lesions and healthy controls, patients with 

orbitofrontal/ventromedial (but not dorsolateral) prefrontal cortex damage were impaired 

on ToM tasks drawing heavily on affective processing such as the detection of irony and 

social faux pas, but not on a task relying primarily on cognitive processes such as 

working memory and attention (second-order false belief task). Similarly, although 

studies involving patients with primarily dorsolateral prefrontal lobe damage reveal a link 

between ToM impairment and executive dysfunction (e.g. Channon & Crawford, 2000; 

Stone, Baron-Cohen, & Knight, 1998), studies including patients with primarily medial 

frontal lobe lesions do not demonstrate such an association (Rowe, Bullock, Polkey, & 

Morris, 2001; Stuss, Gallup, & Alexander, 2001).  

Convergent evidence from neuroimaging studies implicate a complex network of 

neural regions involved in both cognitive and emotional processing that is recruited 

across a wide variety of ToM paradigms such as the detection of social faux pas, and 

recognition of mental states (see Carrington & Bailey, 2009; Mar, 2011 for recent 

reviews). Recent imaging reviews indicate that core regions within this network include: 

the medial prefrontal cortex and orbitofrontal cortex, involved in forming mental state 

representations about oneself and others (Amodio & Frith, 2006), as well as higher-order 

affective processes such as emotion regulation (Adolphs, 2002). Additionally,  regions 

such as the superior temporal sulcus, linked to the perception of biological motion 

(Aichhorn, Perner, Kronbichler, Staffen, & Ladurner, 2006; Blanke & Arzy, 2005) 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

10 
 

including socially relevant directional cues such as the eye gaze of others (Pelphrey, 

Morris, Michelich, Allison, & McCarthy, 2005; Pelphrey, Viola, & McCarthy, 2004) and 

the adjacent temporoparietal junction, involved in the perception of intentional behaviour 

(Gallese, Keysers, & Rizzolatti, 2004; Saxe & Powell, 2006), perspective taking (Frith & 

Frith, 2006) and a sense of agency (Decety & Lamm, 2007). The posterior cingulate and 

neighbouring precuneus--linked to memory processes, including episodic memory 

retrieval (Cavanna & Trimble, 2006; Nielsen, Balslev, & Hansen, 2005) -- and the 

temporal poles -- thought to be involved in the processing of faces (Mesulam, 1998) and 

social semantic knowledge (Olson, Plotzker, & Ezzyat, 2007; Ross & Olson, 2010) -- are 

also activated across neuroimaging studies of ToM. Finally, the amygdala, thought 

critical to the processing and evaluation of emotional stimuli (Adolphs, 2001), appears to 

be less consistently activated by ToM tasks (Carrington & Bailey, 2009; Mar, 2011). 

Recent meta-analyses also appear to confirm that these neural regions subserve ToM 

ability (Mar, 2011; Van Overwalle, 2009).  

Overall, these studies suggest that ToM is subserved by neural regions involved in 

affective and cognitive processing. Critically, these same regions and processes are 

known to be affected in patients with long-standing mood disorders (cognitive domains 

impacted in mood disorders are outlined below in the section entitled “Neurocognitive 

Deficits in MDD and BD” and affective domains impacted in these disorders are outlined 

in Chapter 2). 
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 Indeed, emerging evidence suggests that cognitive processes such as executive 

functions, which include cognitive control mechanisms such as attentional flexibility, 

inhibition of irrelevant information, and updating in working memory (Bull, Phillips, & 

Conway, 2008; Miyake et al., 2000) contribute to ToM (see Maylor, Moulson, Muncer, & 

Taylor, 2002; Rowe et al., 2001 for divergent results). In healthy adults and children, 

significant associations have been reported between ToM ability and tests of executive 

function such as inhibition (German & Hehman, 2006; Sabbagh, Xu, Carlson, Moses, & 

Lee, 2006), working memory (Gordon & Olson, 1998), and cognitive flexibility 

(Charlton, Barrick, Markus, & Morris, 2009; Hughes, 1998). For example, Gordon and 

Olsen (1998) demonstrated that working memory performance was positively correlated 

with measures of false belief, representational change, and appearance-reality in a sample 

of typically developing children.  Moreover, Bailey and Henry (2008) recently 

demonstrated that deficits in inhibitory control mediated differences in false belief 

performance between older and younger adults. A growing number of studies have also 

documented significant correlations between impaired ToM performance and impaired 

executive functions in individuals with autism (e.g., Joseph & Tager-Flusberg, 2004; 

Zelazo, Jacques, Burack, & Frye, 2002) and patients with brain injury (Channon & 

Crawford, 2000; Stone et al., 1998). More direct evidence of the role of executive 

functions in ToM has been demonstrated in studies using dual-task methodology. For 

instance, both first- and second-order ToM performance has been shown to be disrupted 

during the concurrent performance of executive tasks such as working memory (Bull et 

al., 2008; McKinnon & Moscovitch, 2007), although, predictably, the extent of disruption 
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is greater for the higher-order, more cognitively demanding second-order task. The results 

of these dual-task studies highlight the overlap in central processing resources between 

ToM and executive functions (Bull et al., 2008). 

Basic affective functions such as emotion recognition have also been linked to 

ToM ability (e.g., Bora et al., 2005; Brüne, 2005; Buitelaar & van der Wees, 1997; Dyck, 

Piek, Hay, Smith, & Hallmayer, 2006; Henry, Phillips, Crawford, Ietswaart, & Summers, 

2006 but see Langdon, Coltheart, & Ward, 2006; Phillips, MacLean, & Allen, 2002 for 

conflicting results). For example, recognition of emotional facial expressions has been 

shown to positively correlate with performance on the Strange Stories Test (Happe, 1994) 

in participants with autism (Dyck et al., 2006). Similarly, in a sample of euthymic bipolar 

patients, Bora et al. (2005) demonstrated that the ability to recognize basic emotions 

predicted impaired performance on the Reading the Mind in the Eyes Test. Other studies, 

however, have shown that emotion recognition and ToM function are intercorrelated in 

healthy comparator groups, but dissociable in lesion patients and individuals with 

psychiatric disorders. For example, Henry et al. (2006) demonstrated that performance on 

the Reading the Mind in the Eyes Test was significantly associated with recognition of 

basic facial emotion in a sample of neurologically intact controls, but not in patients with 

traumatic brain injury. Similarly, Brüne (2005) found that emotion recognition ability 

correlated positively with performance on a ToM task assessing false belief and true 

belief in a healthy comparator group, but were found to be independent of each other in a 

sample of patients with schizophrenia. The results of these two studies indicate that basic 

emotion recognition and ToM may rely on distinct neural networks in individuals who 
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have sustained a traumatic brain injury and patients with schizophrenia, and thus may be 

affected independently of each other (Brüne, 2005; Henry et al., 2006). These results are 

also broadly consistent with Frith and Frith’s (2006) model suggesting that the perception 

of emotion recognition is subserved by a disparate, but overlapping neural system than 

ToM (Brüne, 2005; Henry et al., 2006).  

1.2. Empathy 

i) Constructs 

Empathy refers broadly to the ability to infer and share the feeling states of 

another (Gallese, 2003) and is thought to promote unselfish, prosocial behaviour 

(Eisenberg & Miller, 1987). Intact empathic capacity is thought to be essential for 

developing and maintaining successful social relationships (Batson & Shaw, 1991; Davis, 

1996). Similar to ToM, recent research has focused on the possibility that empathy is 

multidimensional in nature involving both cognitive (e.g. understanding another’s 

perspective) and affective components (e.g. emotional response to the feeling states of 

others’; emotion recognition) (Davis, 1980, 1983).  

Several theoretical models have proposed that empathy relies on a shared 

representation mechanism through which we understand the mental states of others 

(including their emotions) by activating neural regions corresponding to those states in 

ourselves (Singer & Lamm, 2009). Moreover, these theories incorporate the notion that 

emotional contagion, in which one is affected by another’s emotional or arousal state, is a 

fundamental empathic process. According to the perception-action hypothesis (Preston & 

de Waal, 2002), perceiving another person’s behaviour or emotion automatically engages 
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the corresponding neural networks necessary for the execution of the same behaviour or 

emotional state, along with the associated automatic and somatic responses. Another 

influential theory related to the perception-action hypothesis is the ‘simulation theory” 

(Gallese & Goldman, 1998; Gordon, 1986). The simulation theory proposes that we infer 

the mental state of another individual by matching or simulating that person's experience 

in our own mind (Gallese & Goldman, 1998; Gordon, 1986). Consistent with these 

models of shared representation (Decety & Moriguchi, 2007), researchers have proposed 

that “people are fundamentally egocentric and have difficulty getting beyond their own 

perspective when anticipating what others are thinking or feeling, especially when trying 

to understand the states of mind of people who are perceived as being similar to 

themselves” (Decety & Moriguchi, 2007, Mental flexibility and perspective taking 

section, para. 2). Thus, it is plausible that impaired empathic ability may stem from 

difficulties adjusting from one’s own self-perspective to another person’s perspective 

(Shamay-Tsoory, 2011). We suspect that individuals with mood disorders may show 

impaired empathic responding given that prior research has demonstrated that 

maladaptive self-focused processes such as rumination, defined as focusing on the cause, 

consequences and symptoms of one’s depressed mood (Nolen-Hoeksema, 1991), are 

prevalent in patients with MDD (Just & Alloy, 1997; Nolen-Hoeksema & Morrow, 1991) 

and with BD (Knowles, Tai, Christensen, & Bentall, 2005; Thomas & Bentall, 2002). 

Empathy is elicited in a variety of contexts, and other, more advanced, forms of 

empathy require more complex processes, such as a cognitive understanding and 

appreciation of another’s mental state, including the ability to adopt the perspective of 
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others. This process is known as cognitive empathy, and as previously noted, is thought to 

be related to and overlapping with the construct of ToM (Davis, 1994; Ickes, 1997).  

Indeed, empirical studies support the view that these two constructs are closely related by 

showing significant correlations between measures of cognitive empathy and ToM (e.g., 

Shamay-Tsoory et al., 2009; Shamay-Tsoory et al., 2005).  

ii) Empathy Measures 

Dispositional empathy is typically measured by the administration of self-report 

questionnaires.  For example, the Questionnaire Measure of Emotional Empathy 

(Mehrabian & Epstein, 1972) was designed to examine emotional empathy. Another 

questionnaire proposed to assess cognitive empathy is Hogan’s Empathy Scale (Hogan, 

1969).  The most commonly used self-report measure of empathic responding in the 

literature, however, is the Interpersonal Reactivity Index (IRI; Davis, 1983). This measure 

has demonstrated efficacy across multiple subject populations, including substance 

dependence (Alterman, McDermott, Cacciola, & Rutherford, 2003) and schizophrenia 

(Montag, Heinz, Kunz, & Gallinat, 2007) and has been administered successfully in 

patients with frontal dysfunction (e.g., Eslinger, 1998; Rankin, Kramer, & Miller, 2005). 

The IRI is a 28-item instrument containing four 7-item subscales assessing dimensions of 

dispositional empathy: Perspective Taking and Fantasy as well as Empathic Concern and 

Personal Distress. Each pair was designed to measure cognitive and affective elements of 

empathy, respectively.  Each item is scored on a 5-point Likert scale ranging from 0 (does 

not describe me well) to 4 (describes me very well). Whereas the Perspective Taking (the 

tendency to spontaneously understand the perspective of others and see things from their 
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point of view) and Fantasy (the tendency to identify with fictional characters in books and 

movies) subscales are thought to assess cognitive components of empathy, the Empathic 

Concern (other-oriented feelings of warmth, compassion and concern for others) and 

Personal Distress (the self-oriented emotional response of fear or discomfort that results 

from observing another's negative experience) subscales are thought to measure affective 

components of empathy (Davis, 1983). The IRI has good internal consistency 

(Christopher, Owens, & Stecker, 1993; Davis, 1980) and correlates with other measures 

of empathy, providing support for the construct validity of the measure (Davis, 1983). 

Empathy is also assessed via interactive paradigms, often used in neuroimaging 

studies.  These paradigms often involve imitating displayed emotions (e.g., Carr, 

Iacoboni, Dubeau, Mazziotta, & Lenzi, 2003), passively viewing other characters in pain 

(e.g., Singer et al., 2004) or experiencing other emotional states such as disgust (e.g., 

Jabbi, Swart, & Keysers, 2007) and happiness (e.g., Chakrabarti & Baron-Cohen, 2006; 

Jabbi et al., 2007).  These measures have the advantage of being less vulnerable to 

confounding factors such as response biases and demand characteristics that are often 

inherent in self-report questionnaires (e.g., Baldwin, 2000).  

In Chapter 5, we administered two standardized self-report measures of empathic 

responding: The Interpersonal Reactivity Index (Davis, 1983), an instrument that 

measures both affective and cognitive components of empathy, as well as the Toronto 

Empathy Questionnaire (TEQ; Spreng, McKinnon, Mar, & Levine, 2009), a measure that 

represents empathy as a primarily emotional process. Like the IRI, the TEQ has also been 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

17 
 

shown to demonstrate strong convergent validity, good internal consistency and high test–

retest reliability (Spreng et al., 2009).  

iii) Neuroanatomy of Empathic Responding 

Similar to ToM, empathy has been shown to be mediated by neural regions 

involved in both cognitive and affective processes. Evidence from lesion studies indicate 

that patients with damage to the dorsolateral prefrontal cortex show impaired cognitive 

(e.g., perspective taking), but not emotional empathy, whereas patients with orbitofrontal 

lesions show the reverse effect (Eslinger, 1998). Similarly, Rankin et al. (2005) showed 

that damage to orbitofrontal, medial and dorsal prefrontal regions in frontal variant 

frontotemporal dementia patients is associated with impairments in cognitive aspects of 

empathy (e.g., perspective-taking), while damage restricted to anterior temporal lobes, 

amygdala and ventromedial orbitofrontal regions in temporal variant frontotemporal 

dementia patients is associated with impairments in both cognitive and affective 

components (e.g., emotional contagion) of empathic responding in social situations. 

Recent theories also indicate that the mirror neuron system may play a role in social 

cognition, including ToM (Oberman & Ramachandran, 2007), and the emotional aspects 

of empathy (Gallese, 2007; Jabbi et al., 2007). The mirror neuron system includes the 

inferior frontal gyrus, posterior parietal cortex/inferior parietal lobule, and premotor 

cortex, and is thought to be active when an individual executes a movement and in 

response to the motor acts of others (see Cattaneo & Rizzolatti, 2009 for a review).  For 

example, recent evidence indicates that lesions in the inferior frontal gyrus are associated 

with poor emotion recognition skills and reduced levels of affective empathy (Adolphs, 
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2002; Shamay-Tsoory, Aharon-Peretz, & Perry, 2009). These studies highlight the 

importance of both cognitive and affective processes in normal empathic responding.   

Evidence from neuroimaging studies suggests that the cognitive and affective 

components of empathy may rely on distinct neural networks (Decety & Meyer, 2008; 

Shamay-Tsoory et al., 2009; Singer, 2006).  The affective component of empathy is 

thought to draw on brain areas that are similarly activated during both first-hand and 

vicarious affective experiences such as happiness, fear, disgust, and pain (Shamay-

Tsoory, 2011; Singer & Lamm, 2009). For example, a growing number of studies indicate 

that the direct experience of pain activates similar neural regions observed during the 

perception of another person in pain, including the dorsal anterior cingulate cortex and 

anterior insula (Jackson, Brunet, Meltzoff, & Decety, 2006; Singer et al., 2004). By 

contrast, the cognitive component of empathy relies on a network of regions associated 

with ToM (see evidence summarized above; Decety & Moriguchi, 2007; Shamay-Tsoory, 

2011).   Empirical evidence provides support for the mirror neuron system and 

particularly the inferior frontal cortex’s role in empathic processes such as the imitation 

of emotional facial expressions (Carr et al., 2003; Lee, Josephs, Dolan, & Critchley, 

2006), passive emotion perception (Chakrabarti & Baron-Cohen, 2006; Jabbi et al., 

2007), and emotion recognition (Sabbagh, 2004; Schulte-Ruther, Markowitsch, Fink, & 

Piefke, 2007; see Fan, Duncan, de Greck, & Northoff, 2011; Farrow et al., 2001 for 

conflicting findings).  Overall, the neuroimaging literature shows that empathic 

responding is mediated by neural regions involved in cognitive and affective processing, 
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and that there is significant overlap in the neural regions thought to mediate ToM and 

empathy. 

Similar to ToM, empathy has been proposed to rely on multiple, interacting 

cognitive processing resources (Decety & Lamm, 2007).  Specifically, executive 

functions such as cognitive flexibility, are thought to be required to shift attention from 

one’s own emotional mental state to that of another, as well as to generate ideas about 

another’s mental state, abilities thought requisite for empathic responding (Rankin et al., 

2005). Intact working memory is also needed to maintain and update one’s representation 

of another person’s cognitive and emotional state from multiple sources of information 

(e.g., facial expression, tone of voice, posture; Rankin et al., 2005).  Other cognitive 

processes implicated in empathic responding include basic attention and abstract 

reasoning, in order to understand the mental states of others on a higher-order level of 

analysis and evaluation (Rankin et al., 2005). Indeed, empirical evidence supports the 

notion that empathy is mediated by distinct cognitive processes (Eslinger, 1998; Shamay-

Tsoory, Tomer, Berger, & Aharon-Peretz, 2003).  For example, Rankin et al. (2005) 

demonstrated that impaired levels of cognitive and affective empathy (as measured by the 

IRI) were found to correlate significantly with deficits in abstract reasoning involving the 

generation of verbal and nonverbal information. In a sample of patients with prefrontal 

lesions, Shamay-Tsoory et al. (2004) demonstrated that cognitive empathy (as assessed 

by the Perspective Taking scale of the IRI) was significantly correlated with perseveration 

scores on the Wisconsin Card Sorting Test (Grant & Berg, 1948), a measure of cognitive 

flexibility thought to tap dorsolateral prefrontal function.  By contrast, affective empathy 
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was found to correlate with accuracy in judging facial expressions of sadness and 

surprise. Shamay-Tsoory, Shur, Harari, and Levkovitz (2007) also reported that whereas 

impaired cognitive empathy correlated significantly with deficits on a cognitive flexibility 

task thought to tap orbitofrontal function (i.e., reversal learning), affective empathy was 

positively associated with social functioning in a sample of patients with schizophrenia..  

Moreover, in a sample of healthy females, high performance on an inhibitory control task 

predicted higher scores on the Empathy Quotient (Baron-Cohen & Wheelwright, 2004), a 

self-rated questionnaire that assesses both cognitive and affective aspects of  empathy 

(Hansen, 2011).  

In addition to drawing on cognitive processing resources, empathy has been 

proposed to rely on diverse affective domains (Decety & Jackson, 2004).  Numerous 

studies have implicated emotional contagion as a key component of empathy (e.g., 

Shamay-Tsoory, 2011). For instance, research indicates that observing another person’s 

emotional facial expression activates the corresponding expressions on one’s own face 

(Dimberg, Thunberg, & Elmehed, 2000).  van Baaren et al. (2004) also found that 

participants whose posture and mannerisms had been mimicked by an experimenter were 

more helpful and generous compared to participants who had not been mimicked. 

Accurate recognition of another’s emotional state is also thought critical to empathy 

(Decety & Jackson, 2004).  Empirical evidence supports this notion, providing evidence 

that empathic capacity is associated with performance on tasks that tap emotion 

recognition ability. For example, in a sample of patients with schizophrenia, impaired 

empathic capacity as assessed by the self-rated Empathy Quotient (Baron-Cohen & 
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Wheelwright, 2004) was associated with impaired recognition of emotional facial 

expressions (Bora, Gokcen, & Veznedaroglu, 2008). Moreover, Carr et al. (2005) showed 

that the ability to empathize with the affective experiences of others was positively 

correlated with accuracy scores on a facial emotion recognition task in a group of youth 

offenders. As mentioned above, Shamay-Tsoory et al. (2007) found that impaired 

affective empathy as assessed by the Questionnaire Measure of Emotional Empathy 

(Mehrabian & Epstein, 1972) was positively associated with recognition of specific facial 

expressions (i.e., sadness, surprise). Finally, emotion regulation, defined as the “processes 

by which we influence which emotions we have, when we have them, and how we 

experience and express them” (Gross, 2002, p. 282), has also been proposed to be critical 

for empathy (Decety & Lamm, 2006). Research has shown that healthy individuals who 

can regulate their emotions are more likely to demonstrate higher levels of dispositional 

(Rothbart, Ahadi, & Hershey, 1994; Valiente et al., 2004) and situational empathy 

(Eisenberg et al., 1994).  

Impaired empathic responding has been reported in autism spectrum disorders 

(Baron-Cohen et al., 2004), as well as in patients with Axis II Developmental and 

Personality Disorders (Guttman & Laporte, 2000; Tantam, 1995), and frontotemporal 

lobar dementia (Rankin et al., 2005). However, studies examining empathic responding in 

mood disorder populations are rare. In Chapter 5 we examine dispositional empathy in 

patients with BD and MDD.  
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1.3. Neurocognitive Deficits in MDD and BD 

MDD is characterized by deficits across a broad range of cognitive domains.  

Numerous reports document impairment in memory (Porter, Gallagher, Thompson, & 

Young, 2003) and attention (Landro, Stiles, & Sletvold, 2001).  Additional work 

demonstrates alterations in executive function domains such as verbal fluency (Ravnkilde 

et al., 2002), working memory (Taylor Tavares et al., 2007), inhibition (Gohier et al., 

2009), and cognitive flexibility (Airaksinen, Larsson, Lundberg, & Forsell, 2004). 

Cognitive impairments also appear to persist during remission of depressive symptoms in 

MDD (Paelecke-Habermann, Pohl, & Leplow, 2005).  

A wide body of evidence also indicates that patients with BD demonstrate 

significant cognitive impairment during acute phases of illness. Similar to the MDD 

literature, recent studies have reported that patients with BD show deficits on a variety of 

memory (Bearden, Hoffman, & Cannon, 2001; Malhi et al., 2007) and attention-related 

processes (Depp et al., 2007; Malhi et al., 2007). Other studies also report deficits in 

executive function, including impairments in verbal fluency (Martinez-Aran et al., 2004), 

working memory (Taylor Tavares et al., 2007), inhibition (Swann, Lijffijt, Lane, 

Steinberg, & Moeller, 2009), and cognitive flexibility (Martinez-Aran et al., 2004). A 

recent meta-analysis by Kurtz and Gerraty (2009) compared patients with BD in 

manic/mixed and/or depressed states with those in euthymic states. The authors reported 

that relative to control participants, patients in a manic/mixed phase of illness showed 

moderate to-large effect-size deficits in measures of sustained visual attention, set-
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shifting, concept shifting (perseveration) and verbal fluency. Manic/mixed patients also 

demonstrated large effect-size deficits in verbal learning and memory.  Depressed patients 

showed moderate-to-large effect-size deficits in processing speed and set-shifting, and 

large effect-size impairment in verbal learning and phonemic fluency. Euthymic patients 

demonstrated moderate-to-large effect-sizes for sustained visual attention, processing 

speed, verbal memory, working memory, set-shifting, concept shifting, and response 

inhibition.  

Recent meta-analyses have focused their attention on neuropsychological function 

in euthymic patients with BD. For example, Mann-Wrobel et al. (2011) compared 

euthymic patients with healthy controls and reported deficits of medium-to- large effect 

sizes across a wide range of cognitive domains, including verbal memory, psychomotor 

speed, and executive function domains such as set-shifting, working memory, verbal 

fluency, response inhibition, and problem-solving. These findings are consistent with 

another meta-analysis that found moderate-to-large effect-size impairment across a host 

of cognitive domains, including sustained visual attention, memory, executive function 

and processing speed (Bora et al., 2009).   

The few studies that have compared neuropsychological performance between 

patients with unipolar and bipolar depression have produced inconsistent findings.  Some 

studies report that the pattern of cognitive deficits observed in bipolar depression appears 

to be similar to that observed in unipolar depression (Godard, Grondin, Baruch, & 

Lafleur, 2011; Marvel & Paradiso, 2004; Quraishi & Frangou, 2002). However, others 

have shown that deficits in verbal learning and fluency (Borkowska & Rybakowski, 
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2001; Wolfe, Granholm, Butters, Saunders, & Janowsky, 1987), and on the Halstad 

Category Test, a measure that broadly assesses domains such as intelligence and 

reasoning, appear to be more severe in bipolar depressed versus unipolar depressed 

patients (Savard, Rey, & Post, 1980).  

Although impairment in neuropsychological function is well-established in both 

BD and MDD, other studies have reported intact cognitive performance (e.g., Ferrier, 

Stanton, Kelly, & Scott, 1999; Harvey et al., 2004; Landro et al., 2001; van Gorp, 

Altshuler, Theberge, Wilkins, & Dixon, 1998). A recent meta-analysis conducted in 

MDD provides a partial explanation for these discrepant findings by showing that an 

increased severity of depression was related to impairments in executive function, verbal 

memory, and processing speed (McDermott & Ebmeier, 2009). It must be noted, 

however, that the effect sizes for all significant findings were relatively small 

(McDermott & Ebmeier, 2009). A meta-analyses conducted in euthymic BD patients also 

indicates that burden of illness variables such as an earlier illness onset may moderate 

impairments in verbal learning and processing speed observed in this population (Bora et 

al., 2009). In line with these meta-analyses, recent empirical studies also indicate a 

relation between cognitive impairment, social cognitive impairment, and illness factors 

such as past course of illness and symptom severity in patients with mood disorders 

(Basso & Bornstein, 1999; Cusi, MacQueen, & McKinnon, 2010; Kurtz & Gerraty, 2009; 

MacQueen, Galway, Hay, Young, & Joffe, 2002; Malhi et al., 2007; Martinez-Aran et al., 

2007; Schenkel, Marlow-O'Connor, Moss, Sweeney, & Pavuluri, 2008; Summers, 

Papadopoulou, Bruno, Cipolotti, & Ron, 2006; Wolf, Brune, & Assion, 2010). 
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Taken together, given that many of these cognitive domains that are impacted in 

MDD and BD have been implicated in both ToM and empathic responding, we expected 

that these patient populations would show deficits in social cognitive response. Moreover, 

consistent with prior work demonstrating that impairment in neurocognitive functioning 

is associated with clinical variables such as symptom severity and burden of illness, we 

expected that alterations in ToM and empathic responding would be associated with 

increased symptom severity and a greater burden of illness. 

The pattern of deficits in executive functioning and attention is consistent with 

altered functioning of anterior cingulate and prefrontal areas found in patients with MDD 

and BD described in the section below. 

1.4. Neurobiological Underpinnings of MDD and BD 

Neurobiological models of depression (Drevets & Raichle, 1992; Mayberg, 1997, 

2003) propose that depressive illness arises, in part, due to the disruption of overlapping, 

but functionally distinct neural networks. For example, work by Mayberg and her 

colleagues (Mayberg, 1997, 2003; Ressler & Mayberg, 2007)  have highlighted the role 

of cortical, limbic, and subcortical neural regions in the development and treatment of 

depression. Critically, many of these same neural regions have been implicated repeatedly 

in social cognitive processes, including theory of mind and empathy.  The subgenual 

cingulate cortex, a region involved in the production of sad emotion, shows increased 

activation in patients with mood disorders (Mayberg et al., 1999). Brain activity in the 

subgenual cingulate cortex has been shown to decrease following antidepressant therapy 

(e.g., Martin, Martin, Rai, Richardson, & Royall, 2001; Mayberg et al., 2000) and 
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psychological treatment interventions (Brody et al., 2001; Siegle, Carter, & Thase, 2006).  

Interestingly, baseline metabolic activity in the subgenual cingulate cortex may predict 

treatment response to antidepressant therapy (Kennedy et al., 2001) and cognitive 

behavioural therapy (Konarski et al., 2009) in patients with MDD.  A similar finding has 

emerged for the dorsal anterior cingulate cortex (ACC) where baseline activity in this 

region predicted clinical response to cognitive behavioural therapy (Fu et al., 2008). 

Structural neuroimaging studies demonstrate volume loss in the subgenual anterior 

cingulate cortex of patients with MDD and with BD (Hajek, Kozeny, Kopecek, Alda, & 

Hoschl, 2008; Yucel, McKinnon, et al., 2008). 

Patients with MDD (Drevets, 2000; Sheline et al., 2001) and with BD (Drevets et 

al., 2002; Mah et al., 2007) also show hypermetabolism in the amygdala.  Activity in this 

region decreases with recovery from mood symptoms (Fu et al., 2004; Sheline et al., 

2001). Whereas reduced amygdala volumes have been reported in patients with MDD 

(Caetano et al., 2004; Hastings, Parsey, Oquendo, Arango, & Mann, 2004 but see 

Bremner et al., 2002; Frodl et al., 2004 for conflicting findings), several studies report 

enlarged amygdala volumes in BD (Brambilla et al., 2003; Frangou, 2005).  

Additional neural regions, also thought to mediate social cognitive processes, have 

been implicated in mood disorders.  For example, Drevets and colleagues (Drevets & 

Raichle, 1992; Price & Drevets, 2010) have described two extended neural circuits 

involved in the pathophysiology of BD and MDD. These include a limbic-thalamo-

cortical circuit (LTC) that includes the amygdala, medial thalamus, orbital prefrontal 

cortex and medial prefrontal cortex, and the limbic-cortical-striatal-pallidal thalamic 
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(LCSPT) circuit that involves the pallidum and striatum (Drevets & Raichle, 1992; Price 

& Drevets, 2010). The LTC is thought to be associated with an ‘orbital prefrontal 

network’, consisting of regions in the central and caudal areas of the orbital frontal cortex 

and the anterior insular cortex, and sensory areas such as the primary olfactory and taste 

cortex, visual areas in the inferior temporal cortex, and somatic sensory areas in the insula 

and frontal operculum (Ongur, Ferry, & Price, 2003; Rigucci, Serafini, Pompili, 

Kotzalidis, & Tatarelli, 2009; Saleem, Kondo, & Price, 2008). The orbital network is 

thought to not only integrate multi-modal stimuli, but also to assess the affective qualities 

of stimuli such as their reward value (Ongur & Price, 2000; Price & Drevets, 2010; 

Rigucci et al., 2009).  Critically, reduced tissue volume and gray matter content has been 

reported in the orbitofrontal cortex of patients with MDD (Lacerda et al., 2004; Lai, 

Payne, Byrum, Steffens, & Krishnan, 2000) and BD (Chen, Wen, Malhi, Ivanovski, & 

Sachdev, 2007; Nugent et al., 2006) and hypermetabolism has been reported in this region 

with mood disorder patients at rest (Biver et al., 1994; Drevets et al., 1992). 

By contrast, the LCSPT is connected to the ‘medial prefrontal network’ and 

consists of areas on the ventromedial aspect of the frontal cortex, the medial edge of the 

orbital cortex, a small area in the caudolateral orbital cortex (Carmichael & Price, 1996). 

This network also has extensive connections with limbic and visceral control areas such 

as the hypothalamus and periaqueductal gray, involved with modulating visceral function 

to affective stimuli (Ongur & Price, 2000). The medial network is also connected to the 

dorsal medial prefrontal cortex, rostral superior temporal gyrus and the dorsal bank of the 

superior temporal sulcus, the entorhinal and parahippocampal cortex, and the anterior and 
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posterior cingulate cortex (Kondo, Saleem, & Price, 2005; Saleem et al., 2008). This 

network is thought crucial to self-referential processes (Ongur & Price, 2000), that show 

disruption in patients with MDD (Lemogne et al., 2009; Sheline et al., 2009). Patients 

with BD demonstrate left-sided hypoactivation and right-sided hyperactivation in the 

ventral ACC (reviewed in Savitz & Drevets, 2009) along with volume loss in the 

posterior cingulate cortex and superior temporal gyrus (Nugent et al., 2006).  Moreover, 

abnormal elevated metabolism has been shown in the anterior insula, accumbens, medial 

thalamus, and posterior cingulate cortex in both unipolar and bipolar depressed patients 

(Drevets, 2000; Drevets, Gadde, & Krishnan, 2004). The striatum, another region thought 

central to the LCSPT circuit, has been reported to be larger in BD (Blumberg et al., 2003; 

Strakowski et al., 2002) and reduced in MDD (Greenwald et al., 1997; Krishnan et al., 

1992). Reduced metabolic activity has been reported in this region in patients with mood 

disorders (Drevets et al., 1992; Kegeles et al., 2003; Kennedy et al., 2001). 

Regions involved in cognitive processes such as memory, attention and executive 

functioning, processes thought requisite to successful social interactions (Mayberg, 1997; 

McKinnon et al., 2007; McKinnon & Moscovitch, 2007), also show tissue volume loss 

and/ or structural abnormalities in patients with mood disorders.  For example, volume 

loss has been reported in the ventrolateral prefrontal cortex (Lyoo et al., 2004; Nugent et 

al., 2006), and dorsolateral prefrontal cortex (Brooks et al., 2009; Konarski et al., 2008) 

of patients with MDD. Reduced blood flow and hypometabolism in the dorsal PFC has 

been found consistently in patients with MDD (Biver et al., 1994; Davidson, Irwin, 

Anderle, & Kalin, 2003) and with BD (Drevets et al., 2002; Kruger, Seminowicz, 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

29 
 

Goldapple, Kennedy, & Mayberg, 2003) and appears to normalize after antidepressant 

treatment (Fales et al., 2009; Kennedy et al., 2001).  Hippocampal volume loss on the 

order of 5 to 8 percent is consistently reported in cross-sectional studies of patients with 

MDD and has recently been confirmed in a series of meta-analyses (Campbell, Marriott, 

Nahmias, & MacQueen, 2004; McKinnon, Yucel, Nazarov, & MacQueen, 2009; 

Videbech & Ravnkilde, 2004).  MacQueen and colleagues (MacQueen, Yucel, Taylor, 

Macdonald, & Joffe, 2008) also reported that, in patients previously untreated for MDD, 

larger hippocampal volumes at baseline predicted better treatment response to 

antidepressant medication after 8 weeks.  By contrast, hippocampal volume in BD is 

reported to be preserved relative to matched controls (Blumberg et al., 2003; McDonald 

et al., 2006) and may increase after treatment with lithium (Yucel et al., 2007; Yucel, 

Taylor, et al., 2008). Hypermetabolic and hypometabolic activity has been shown in this 

region in BD and MDD patients, respectively (Bremner, Vythilingam, Vermetten, 

Vaccarino, & Charney, 2004; de Asis et al., 2001; Ketter et al., 2001; Mah et al., 2007).  

1.5. Overall Goals 

The primary goal of this thesis was to examine the performance of patients with 

mood disorders on tasks pertaining to two interrelated aspects of social cognition, ToM 

and empathy. Consistent with evidence suggesting that individuals with mood disorders 

demonstrate impairments on tests of ToM and empathic responding, and given that 

patients with these disorders demonstrate impairment in numerous cognitive processes, 

including working memory, executive functioning (Bearden et al., 2001; Hammar & 

Ardal, 2009) and affective processes, such as emotion recognition (Bourke, Douglas, & 
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Porter, 2010; McClure-Tone, 2009) thought to contribute to ToM and empathic 

performance, we expected that MDD and BD patients would show deficits on measures 

of ToM and empathy.  In light of recent research suggesting that clinical factors such as 

illness burden (i.e., number of previous episodes, illness duration) and symptom severity 

may influence neuropsychological performance (e.g., MacQueen et al., 2002; van Gorp et 

al., 1998), our secondary aim was to explore the relation between performance on these 

tests of social cognition and illness variables such as symptom severity and burden of 

illness.  We expected that impaired social cognitive response would correlate significantly 

with an increased burden of illness and higher levels of symptom severity.  Finally, given 

that recent evidence has shown that cognitive impairment is associated with poor 

functional outcome in patients with mood disorders (Wingo, Harvey, & Baldessarini, 

2009), we also examined the relation between performance on these social cognitive tasks 

and social functioning. We predicted that impaired ToM and empathic capacity will be 

associated with poor social functioning.  

1.6. Thesis Outline 

In the chapters that follow, we examined the performance of patients with MDD 

and BD on a variety of ToM and empathy measures. Chapter 2 provides a review of the 

literature to date published on three distinct, but overlapping social cognitive domains, 

emotion recognition, ToM and empathy in MDD and BD. In the third chapter, presented 

as two separate papers for BD and MDD, we examined the performance of BD and MDD 

patients with subsyndromal depressive symptoms on a perspective-taking task that varies 

in the level of demands placed on central processing processes (McKinnon & 
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Moscovitch, 2007). Chapter 4 is a study that examines the performance of BD patients in 

varying states of illness on two cognitively complex measures of ToM responding: the 

Reading the Mind in the Eyes Test (Baron-Cohen et al., 2001) and the Interpersonal 

Perception Task-15 (Costanzo & Archer, 1993). In the fifth chapter, presented as two 

separate papers for BD and MDD, we examined the cognitive and affective aspects of 

empathic responding in these two disorders. The thesis concludes with an overview of our 

findings, future research directions, and clinical implications of our research.  

It must be noted that the literature reviewed and the methods used are overlapping 

across the chapters. Moreover, some of the participants described were included in 

several studies found in this thesis.  The participant distribution for each manuscript is 

described in Table 1 below in the order in which the manuscripts were submitted for 

publication (from earliest to most recent), and not the order in which they appear in this 

thesis.   

Table 1. Participant distribution and inclusion and exclusion criteria for each study 

Study  Participants Inclusion Criteria Exclusion Criteria 

“Altered self-
report of 
empathic 
responding in 
patients with 
bipolar 
disorder” 
(Chapter 5, 
Study 1) 

20 BD patients 
in varying 
illness states  

20 age-matched 
controls 

Patients: met DSM-
IV criteria for BD  

Controls: no history 
of psychiatric illness 

 

For patients and 
comparison subjects:  

i) inability to provide 
informed consent,           

ii) history of 
electroconvulsive 
therapy or transcranial 
magnetic stimulation 
therapy, within one 
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year,   

iii) substance abuse 
based on DSM-IV 
criteria in the last six 
months,  

iv) current or lifetime 
history of substance 
dependence based on 
DSM-IV criteria,  

v) current or prior 
history of untreated 
significant medical 
illness (e.g., cancer) or 
of neurological illness 
(e.g., Parkinson’s 
disease, epilepsy),  

vi) history of traumatic 
brain injury and/or loss 
of consciousness 
(lasting more than 60 
seconds),  

vii) Young Mania 
Rating Scale score > 
10,  

viii) use of 
benzodiazepines within 
12 hours prior to 
testing 

Controls: a first-degree 
family member with 
BD or schizophrenia 

 
“Impaired 
theory of mind 
performance in 
patients with 
recurrent 
bipolar 

14 BD patients 
with 
subsyndromal 
depressive 
symptoms 

Patients:  

i) met DSM-IV 
criteria for BD  

ii) Hamilton 

*See above 
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disorder: 
Moderating 
effect of 
cognitive load” 
(Chapter 3, 
Study 1) 

14 age- and 
education-
matched 
controls 

Depression Rating 
Scale score between 
7 and 15  

Controls: no history 
of psychiatric illness 

“Altered 
empathic 
responding in 
major 
depressive 
disorder: 
Relation to 
symptom 
severity, illness 
burden, and 
psychosocial 
outcome” 
(Chapter 5, 
Study 2) 

20 MDD 
patients in 
varying illness 
states 

20 age- and 
education-
matched 
controls 

Patients: met DSM-
IV criteria for MDD 

Controls: no history 
of psychiatric illness 

*See above 

“Patients with 
bipolar disorder 
show impaired 
performance on 
complex tests 
of theory of 
mind” (Chapter 
4) 

25 BD patients 
in varying 
illness states 

25 age-, 
gender-, and 
education-
matched 
controls 

Patients: met DSM-
IV criteria for BD  

Controls: no history 
of psychiatric illness 

 

*See above 

“Theory of 
mind deficits in 
subsyndromal 
major 
depressive 
disorder” 
(Chapter 3, 
Study 2) 

20 MDD 
patients with 
subsyndromal 
depressive 
symptoms 

20 age-, 
gender-, and 
education-
matched 
controls 

Patients:  

i) met DSM-IV 
criteria for MDD  

ii) Hamilton 
Depression Rating 
Scale score between 
8 and 14  

Controls: no history 
of psychiatric illness 

*See above 
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CHAPTER 2: A REVIEW OF THE NEURAL AND BEHAVIOURAL 

CORRELATES OF SOCIAL COGNITION IN MOOD DISORDERS  
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Foreword to Chapter 2 

Chapter 2 provides a review of behavioural and neuroimaging findings concerning 

social cognitive processing in patients with MDD and BD. Specifically, we focus on 

studies investigating three aspects of social cognition: emotion comprehension, ToM, and 

empathy that have undergone recent investigation in patients with mood disorders.  

Although these social cognitive domains have been shown to be distinct processes, recent 

theories show that they also demonstrate considerable overlap conceptually, with 

empirical evidence supporting this view.  Hence, these three domains of social cognition 

were included in the review in order to provide a broad understanding of social cognition 

in patients with mood disorders. 

This chapter also sets the tone for the remaining chapters by examining the 

influence of key variables on ToM and empathic performance in mood disorders: mood 

state, burden of illness, medication status, cognitive factors, and age. The influence of 

these variables on theory of mind and empathic responding were also examined in each 

subsequent chapter (with the exception of age for ToM and both age and cognitive factors 

for empathy).  
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Abstract 

 

Objective: This review integrates behavioural and neuroimaging studies of three domains 

of social cognition, emotion comprehension, theory of mind (ToM) and empathy, in 

patients with MDD and BD. The influence of key clinical and method variables on social 

cognitive processing is also examined.   

Methods: Studies were identified using PsycINFO and PubMed (1967 to May 2011).  

The search terms were: fMRI, emotion comprehension, emotion perception, affect 

comprehension, affect perception, facial expression, prosody, theory of mind, 

mentalizing, and empathy in combination with “major depressive disorder”, “bipolar 

disorder”, “major depression”, “unipolar depression”, “clinical depression”, and “mania”. 

Results: Individuals with MDD and BD demonstrate deficits in the perception of 

affective facial expressions, voice prosody, ToM, and empathy that may worsen with 

heightened symptom severity and over the course of illness.  The extent of social 

cognitive impairment in this population appears greatest on tests of emotion 

comprehension and ToM that involve high levels of cognitive and affective processing 

demands.  Interestingly, deficits in facial emotion recognition appear to be reduced 

following administration of medication.  Taken together, neuroimaging studies of social 

cognition in patients with mood disorders reveal enhanced activation in limbic and 

emotion-related structures and attenuated activity within frontal regions associated with 

emotion regulation and higher cognitive functions.   
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Limitations: Studies that did not include control tasks or a comparator group were 

included in this review. 

Conclusions: Illness state, medication, illness burden, and cognitive load may influence 

social cognitive processing in MDD and BD.   Further work is needed to examine the 

contribution of these key variables and to elucidate further neural networks underlying 

altered social cognition in patients with mood disorders.   

 

Key words: emotion perception, theory of mind, empathy, review, major depressive 

disorder, bipolar disorder, social cognition, fMRI 
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Introduction 

Major depressive disorder (MDD) and bipolar disorder (BD) are associated with 

alterations in multiple domains, including interpersonal and social functioning.1-4 Recent 

studies have examined the nature of social impairment in mood disorders through the lens 

of social cognition, involving the ability to understand and respond to the thoughts and 

feelings of others 5, 6 and thought central to successful social interactions.5, 6    

The goal of the present review is to examine the findings of behavioural and 

neuroimaging studies concerning social cognitive processing in patients with MDD and 

BD.  Here, we focus on studies investigating three different, but overlapping, aspects of 

social cognition: emotion comprehension, Theory of Mind (ToM), and empathy that have 

undergone recent investigation in patients with mood disorders.  Emotion recognition 

refers to an individual’s ability to infer the emotional state of another from observable 

information such as prosody and facial expression. By contrast, theory of mind has been 

defined as the ability to ascribe mental states, such as beliefs, desires, and intentions to 

oneself and others.7 Empathy also relies upon the ability to appraise the emotional state of 

another, as well as to vicariously experience this emotional state.8, 9 Taken together, these 

theoretical definitions reveal significant overlap, as well as distinct processes, involved in 

these key components of social cognition.  For example, theoretical models propose that 

the ability to recognize another’s emotion is critical to theory of mind 10 and empathy11 

with empirical evidence supporting this view.11-17 Similarly, the construct of ToM is 

thought to be related to and overlapping with the construct of ‘cognitive empathy’, and 

involves a cognitive understanding and appreciation of another’s mental state.18, 19  
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Hence, we included these three domains of social cognition in our review in order to 

provide a broad understanding of social cognition in patients with mood disorders. 

In healthy individuals, the neural basis of social cognition consists of a system of 

a complex network of brain areas involved in cognitive and affective processes (for a 

recent review, see 20). Key regions that contribute to this network include prefrontal 

regions such as the ventromedial prefrontal cortex, an area involved in the regulation of 

emotion and reward evaluation 21 and the dorsolateral prefrontal cortex implicated in 

higher-order cognitive processes such as cognitive control and executive functioning.22, 23 

The anterior cingulate cortex, involved in conflict monitoring and integration of 

information to motivate behavior, has also been implicated.20 The amygdala, critical to 

processing and evaluation of emotional stimuli, and the ventral striatum involved in 

emotional and motivational aspects of behaviour, also constitute important nodes in the 

social cognition network.24 Finally, temporal regions such as the temporal parietal 

junction, involved in a sense of agency as well as perspective-taking and the temporal 

poles, implicated in diverse memory functions have been shown to recruited across 

various social cognitive tasks, including theory of mind, empathy, and facial emotion 

processing.25-27 Critically, many of the same neural regions thought to mediate the 

cognitive (e.g., memory; executive functioning) and affective (e.g., emotion evaluation) 

processes necessary for social cognitive responding have been implicated in patients with 

BD and MDD, showing altered metabolic functioning and/or structural abnormalities (see 

28 for a recent review). Coupled with growing evidence of cognitive and affective 

processing impairments among patients with MDD and BD, 25, 29-33, we predicted that our 
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review would reveal performance deficits across a host of social cognitive tasks relying 

upon cognitive and affective processing resources subserved by these same neural regions 

(for a review see 34). Moreover, given the overlap in the neural substrates of social 

cognition and brain areas implicated in the pathophysiology of major depressive disorder 

and bipolar disorder, we expected that patients with mood disorders would show 

alterations in neuronal functioning during social cognitive processing. Specifically, we 

expected that individuals with MDD and BD would show lowered activation in prefrontal 

areas involved in emotion regulation and higher-order cognitive processes, and increased 

activity in subcortical and limbic regions implicated in emotion appraisal and generation, 

indicating a lack of inhibition of higher-order cognitive centres on limbic and emotion-

related structures.  

Here, behavioral studies of emotion comprehension, ToM and empathy in patients 

with mood disorders are first reviewed within the context of factors, including illness 

burden (e.g., number of affective episodes), illness state (e.g., active versus remitted), 

medication status, age, and cognitive load, expected to moderate social cognitive 

processing in this population. The neural basis of each of these social cognitive domains 

is then briefly outlined prior to discussing the neuroimaging literature concerning each 

aspect of social cognition in patients with mood disorders.  Where possible, results for 

patients with MDD and with BD are presented separately and subsequently compared, 

with the exception of social cognitive domains for which little data is available. We 

conclude the review by discussing future research directions and the clinical implications 
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of social cognitive deficits with respect to improving treatment interventions and 

preventing relapse in patients with mood disorders. 

An enhanced understanding of the neural and behavioural correlates of social 

cognition may help improve diagnostic accuracy and early intervention in these disorders.  

This is particularly pertinent to the study of bipolar disorder, given that patients with this 

illness experience depression more than hypomania or mania,35, 36 which may result in the 

misdiagnosis of bipolar depression as major depressive disorder 37, 38 and suboptimal 

treatment and poor outcome.39, 40  Elucidating the neural and behavioral correlates of 

social cognition may assist in identifying the behavioural and neuroanatomical basis of 

vulnerability to these disorders.  Improved knowledge of the underlying neural 

mechanisms and nature of social cognitive deficits in mood disorder patients may also 

assist in clarifying the nature of social dysfunction in MDD and BD and may aid in the 

development of psychological interventions aimed at improving social perception and 

adjustment in these patient populations. Patients with mood disorders suffer significant 

disruptions in interpersonal function41-45 and deficits in social cognition may underlie 

these difficulties. Given that patients with MDD and with BD show different profiles on 

tests of basic cognitive function,25, 30-32 it is important to determine whether similar 

differences in performance profile characterize social cognitive function. 

Methods 

A search of the literature using PsycINFO and PubMed (from 1967 to May Week 

2 2011) was conducted using the following key words: fMRI, emotion comprehension, 

affect comprehension, emotion perception, affect perception, facial expression, prosody, 
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theory of mind, mentalizing, and empathy in combination with the diagnostic terms 

“major depressive disorder”, major depression”, “unipolar depression”, “clinical 

depression”, “bipolar disorder”, and “mania”.  References lists of retrieved articles were 

also manually searched for relevant publications.  All articles investigating the perception 

of affective stimuli (facial expressions and prosody), ToM, and empathic responding in 

patients with a diagnosis of MDD or BD were evaluated.  Given the dearth of papers 

investigating the domains of ToM and empathic responding in patients with mood 

disorders, we adopted a liberal approach to the inclusion of relevant articles.  Both cross-

sectional studies including a patient sample and matched controls, along with longitudinal 

studies comprised of a patient sample only were included.  Only studies that involved an 

experimental task or survey measuring affective responding, theory of mind, or empathy 

were included. Studies that recruited patients with a primary diagnosis of MDD or BD as 

well as those that used recognized diagnostic criteria were included.  Given that the 

majority of studies using neuroimaging technology to examine the neural correlates of 

social cognitive processing in mood disorders rely upon functional magnetic resonance 

imaging (fMRI) studies we focused our review on this paradigm.  Observational reports, 

case studies, and studies not written in English were excluded from evaluation.  Studies 

not written in English were excluded. A total of 171 studies met the appropriate criteria 

and were included in this review. 

 
Results 

Behavioural Studies of Social Cognition in Patients with Mood Disorders 
 
Behavioural Findings: Facial Emotion Processing  



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

44 
 

The majority of studies of social cognition in patients with mood disorders have 

examined the perception and recognition of affective stimuli, particularly facial 

expressions (see 46 for a review). Given the ubiquitous nature of facial expressions, the 

ability to recognize facial expressions is crucial for intact interpersonal functioning.47 

Emotion perception paradigms typically consist of tasks that employ identification and 

discrimination formats. Identification tasks involve labeling the emotion depicted in 

individual facial expressions from a fixed set of choices.  The majority these tasks involve 

recognizing static or still pictures of facial expressions, however, some studies employ a 

morphing design that involves dynamic recognition of facial affect by morphing the 

expression from neutral to beyond the prototypical emotional expression. (i.e., 100% full 

emotional expression). Discrimination tasks involve presenting participants with a pair of 

faces and asking them to judge whether the people in the two pictures are expressing the 

same or a different emotion, or judging the intensity of individual emotional facial 

expressions.  

Facial Emotion Processing: Major Depressive Disorder 

Mood State 

 Studies examining facial emotion processing in acutely depressed patients have 

reported a generalized emotion recognition deficit 48-58 and impaired recognition of happy 

facial expressions relative to matched controls.51, 53, 59-67 Enhanced recognition of sad 

facial expressions has also been consistently reported in acutely depressed patients.68-74  

Other studies have reported evidence of a negative bias during facial expression 

recognition and detection tasks,63, 65, 75-82 including a tendency to identify neutral faces as 
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sad relative to healthy controls in patients with moderate to severe depressive 

symptoms.83-85  This bias is accompanied by selective attention to negatively-valenced 

faces depicting sadness,59, 72, 81, 86 and anger87.  Overall, these studies point towards a 

processing bias involving enhanced attention to and recognition of negatively valenced 

faces during active states of depression that may be accompanied by a tendency to 

mislabel positively valenced faces as sad, and to misjudge (i.e., amplify) the amount of 

negative emotion conveyed in faces.  

A number of studies, however, fail to show evidence of alterations in the 

processing of emotional faces for either static75, 88-92 or dynamic facial stimuli among 

patients with mood disorders.93  For example, Mogg et al.89 found that patients with MDD 

did not demonstrate a bias in the attentional processing of sad faces, however, the 

majority of these patients had a concurrent diagnosis of generalized anxiety disorder, 

rendering it difficult to determine whether the presence of MDD alone or of co-morbidity 

accounts for these null findings.59  Kan et al.93 did not find any significant differences 

between MDD patients and controls on a dynamic facial emotion recognition task.  It is 

possible that the dynamic stimuli employed by Kan et al.93 (i.e., videotaped scenes of 

actors posing different facial expression) provide more information about the depicted 

emotion than the static or still images of emotional facial expressions that are typically 

used in the emotion recognition literature.  The study sample also was comprised of 

patients with a varying illness history (e.g., single depressive episode vs. multiple 

episodes).  Given preliminary evidence that depressed patients experiencing a single 

episode of illness show less severe impairment on cognitive tasks than do patients 
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experiencing recurrent episodes,94, 95 it is possible that the inclusion of first-episode 

patients limited the authors’ ability to detect deficit in their sample (see below). The 

relatively small sample sizes of these studies may have also been underpowered to detect 

group differences in emotion processing.  

The few studies that have examined facial emotion processing during euthymia or 

remission in MDD have produced conflicting results rendering it unclear whether 

remission results in a reduction in alterations in facial affect recognition seen during 

active illness states.  For example, Suslow et al.66 reported that actively depressed patients 

were slower to respond to positive and neutral facial expressions, and this impairment 

was evident during remission.  Similarly, Leppanen and colleagues84 showed that deficits 

in recognizing neutral faces persisted in a sample of MDD patients even after clinical 

remission.  By contrast, one study found that individuals with MDD show improvements 

in the recognition of sad and happy faces from the acute phase to remitted phase.51  

Severity of depressive symptoms may moderate performance across these studies, 

although the evidence is again inconsistent. The presence of a mood congruent bias in 

emotion recognition tasks has also been strongly linked to the persistence of depressive 

symptoms in patients with MDD 61, 81, 96-98 (but see 53, 80, 83, 99-101 for conflicting findings). 

Among patients with MDD, greater symptom severity is associated with increased 

difficulty in discriminating negative69, 98 and positive102 emotions from facial expressions 

and with longer reaction times to these stimuli, suggesting a generalized emotion 

recognition deficit during the more severe phases of illness.103 Other studies, however, 

found no evidence of a correlation between impairments in emotion recognition and 
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severity of depression.71, 78, 101 Similarly, Canli et al.104 found no association between 

depressive symptoms and reaction times during an fMRI task of implicit emotional 

processing while other studies failed to find any differences in reaction times 

altogether.67, 105-107  

Illness Burden 

Few studies have examined the influence of illness burden variables on facial 

emotion recognition performance in MDD. Dannlowski et al.100 reported a significant 

association between a stronger judgmental bias elicited by negative faces and higher 

scores on a severity index characterizing illness history (illness duration,  number of 

episodes, total hospitalization time, time since first inpatient treatment and time since first 

outpatient treatment). This finding suggests that the negative bias observed for facial 

emotion was associated with a more chronic and severe course of illness.  

Medication Status 

Little is known about the influence of medication on facial affective performance 

in patients with mood disorders despite findings that, in healthy subjects, administration 

of benzodiazepines impairs recognition of anger,108 and administration of citalopram,109 

reboxetine,109 and tryptophan110 reduces perception of negative emotional expressions 

(see 111 for conflicting findings regarding citalopram).  

A recent study by Merens et al.112 found that, relative to controls, remitted MDD 

patients on SSRIs or SNRIs show enhanced accuracy when asked to identify fearful facial 

expressions.  Bhagwagar et al.113 also found enhanced recognition of fearful facial 

expressions relative to matched controls in a sample of unmedicated euthymic women 
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with a history of MDD; administration of a single dose of citalopram normalized this 

enhanced recognition when tested immediately following medication administration.  

Harmer et al.64 showed that a single dose of reboxetine increased recognition of happy 

facial expressions in depressed patients early in treatment, prior to any changes in mood 

or symptoms.  In a related study, Tranter and colleagues114 found that administration of 

either citalopram or reboxetine in a sample of depressed patients led to increased 

recognition of surprise, disgust and happy expressions within two weeks of treatment 

initiation.  In a longitudinal study, Bouhuys et al.96 reported that, in naturalistically treated 

depressed patients, recognition of negative emotions from ambiguous faces decreased 

from the acute to remitted illness phase, however, like Tranter et al.114 this study did not 

include a comparator group.  Interestingly, improved recognition of happy faces 

following two weeks of treatment was associated with a more favorable clinical course 

when measured six weeks after treatment onset, suggesting that early changes in facial 

emotional processing may also be a causal factor for a favorable response to 

antidepressants.  Taken together, these studies provide provocative new evidence that 

treatment with SSRIs/ SNRIs may reduce processing biases towards negative faces (but 

see Lisiecka et al.115 for contradictory findings) and normalize identification of positively 

valenced faces in MDD.   

Recent studies have also employed acute tryptophan depletion methods to 

investigate the effects of lowered serotonergic function in patients with depression.  

Following low-dose tryptophan depletion, euthymic patients with MDD show reduced 

recognition of happy faces and enhanced recognition of facial expressions of disgust116.  



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

49 
 

In a sample of remitted MDD patients, however, high-dose tryptophan depletion reduced 

recognition of fearful faces as compared with low-dose tryptophan depletion and 

baseline.117  It appears that the direction of the effect of tryptophan depletion on facial 

emotion recognition remains to be clarified.  

Age 

In line with research in adults, a small body of evidence suggests that children and 

adolescents with MDD also show impairment in the recognition of emotional facial 

expressions.  Deficits recognizing negative emotions such as anger118, 119 and fear118 have 

been reported in depressed youth with acute symptoms.  These observations suggest that 

impaired social cognitive processing is a feature of MDD that is present across the 

lifespan. 

Section Summary 

Taken together, the results of the above studies suggest a mood-congruent bias in 

facial emotion processing in MDD. Individuals with MDD appear to show a negative bias 

in detecting, interpreting, and recognizing neutral, emotional, and ambiguous facial 

expressions. These findings also indicate a reduced sensitivity to positive emotional 

expressions. The observed biases towards negative stimuli and away from positive stimuli 

have been reported during other perceptual, cognitive, and memory tasks. For example, 

depressed individuals demonstrate enhanced recall for depression-relevant items 

compared to neutral stimuli.120 More broadly, evidence of negative biases in facial 

emotion processing supports cognitive theories of depression  that posit that depressed 

patients show negative cognitions and biases in information processing that may play a 
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role in the maintenance of depressive symptoms.121, 122 It must be noted that the mood-

congruent impairment in facial emotion processing is not consistently reported, likely 

stemming from underpowered sample sizes and clinical heterogeneity of patient samples. 

The influence of mood state and burden of illness variables on facial emotion processing 

in MDD is far from conclusive and future research is warranted. Preliminary evidence 

indicates that facial emotion processing may improve following antidepressant treatment.  

It is unclear if facial emotion processing deficits are related to mood state or represent a 

trait vulnerability marker for major depression.  Improvements in facial affect processing 

are associated with a more favourable clinical course, and may contribute to symptom 

remission. 

Facial Emotion Processing: Bipolar Disorder 

Mood State  

Several studies report that patients with bipolar disorder (BD) experience 

difficulty decoding facial emotions on facial affect labeling tasks during periods of 

mania.123-125  For example, emotion-specific impairments in the identification of 

sadness,126 disgust,124 and fear,124 as well as a more generalized deficit in facial emotion 

recognition have been reported in actively manic patients.29, 123 Increased levels of manic 

symptoms have been shown to correlate significantly with impaired recognition of sad 

faces.124  In a pattern that similar to that observed in patients with unipolar illness, studies 

examining BD patients in a depressed phase of illness reveal a mood congruent bias in 

emotion perception tasks, including difficulties labeling happy faces,127, 128 and a 

tendency to misinterpret neutral facial stimuli as sad,69, 107 and happy faces as angry,129. 
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Individuals with bipolar depression are also more accurate when identifying facial 

expressions of disgust.90(but see 107 for conflicting findings).  Finally, these patients show 

a reduction in sensitivity to happy facial expressions90, 130, 131 that is amplified in the 

presence of more severe depressive symptoms.130  Hence, whereas mania appears 

associated with a reduction in the ability to recognize negative facial emotions, the 

presence of depressive symptoms in patients with bipolar disorder appears to result in the 

over-identification of negative emotion and difficulty recognizing positive affect in faces. 

By contrast, the literature examining facial emotion recognition in clinically stable 

patients with bipolar disorder (euthymic or in remission) is conflicting, with an equal 

number of studies reporting performance sparing124, 132-137 and impairment.131, 138-140  For 

example, in a number of studies, compared to healthy controls, euthymic BD patients 

demonstrate generalized facial emotion recognition deficits,125 and difficulties identifying 

fearful 139 and surprised faces.131 Others have shown increased reaction times for 

identification of sad faces.141 Consistent with findings in depressed unipolar and bipolar 

patients,90 an enhanced ability to identify facial disgust has also been observed among 

euthymic BD patients.142  An equal number of studies, however, fail to show these 

effects.124, 132-136 The noted discrepancies concerning facial emotion recognition ability in 

remitted patients with BD may be due to variations in sample size as well as the use of 

different analyses when examining emotion recognition performance (e.g., examining 

emotion specific and generalized emotion impairments).143 

The presence of residual mood symptoms in some patients at the time of testing 

may also provide a partial account for these conflicting findings.  For example, Summers 
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and colleagues 131 found that BD patients with residual depressive symptoms (Beck 

Depression Inventory score >10) were less sensitive than controls to happiness and 

underperformed relative to patients without residual depressive symptoms on sensitivity 

to anger expressions.  Similarly, Vaskinn et al.135 found a significant negative relation 

between depressive symptom severity and facial emotion performance among patients 

with mixed states of BD.  Other studies of clinically stable patients with BD, however, 

have failed to find an association between level of residual symptoms and facial emotion 

identification ability.136-138, 142 It is also possible that task differences may contribute to 

equivocal findings in remitted patients with BD.   

Investigations examining the performance of patients with BD on facial affect 

discrimination tasks have resulted in mixed findings.  For example, two studies reported 

deficits in facial affect matching in euthymic BD patients29, 132 while other studies report 

no evidence of impairment.133, 135  It is difficult to determine whether the presence of 

residual manic or depressive symptoms may account for these discrepant findings, as 

mean mania and depression severity scores were quite low in studies reporting both facial 

discrimination deficits29 and performance sparing.133  Mean duration of illness was also 

similar across these studies [ranging from 11.5-13 years, although this data was not 

reported in Edwards et al.133], rendering it unlikely that this variable accounts for the 

discrepant findings.  Indeed, Bozikas et al.29 found that impaired emotion matching 

performance was not attributable to illness factors such as residual manic or depressive 

symptoms.  

Illness Burden 
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Factors relating to illness burden, including number of past episodes of illness and 

mean duration of illness, are rarely reported in studies examining facial emotion 

recognition in euthymic BD patients, although it is notable that most patient samples 

reported in the literature are significantly heterogeneous with respect to these 

variables.134-136  Two studies have examined the relation between age of onset of 

symptoms, duration of illness and emotion processing performance but failed to find 

significant association between these variables; these studies had small patient samples, 

however, limiting power.29, 135   By contrast, in a larger sample, Schenkel et al.138 found 

that an earlier age of onset of illness correlated positively with the extent of impairment. 

Venn et al.136 however, included a significant proportion of rapid-cyclers (≥ 4 episodes or 

more each year), and both Summers and colleagues 131 and Malhi et al.134 included 

patients with multiple past episodes of depression and/or mania.  Despite a high illness 

burden in these samples, euthymic BD patients performed comparably to controls on all 

emotion comprehension tasks, rendering it unclear whether an enhanced illness burden 

exerts its impact only during periods of active illness. 

In a related study, Derntl et al.143 found that BD-I, but not BD-II patients, 

performed significantly worse in emotional face identification. The authors, however, 

failed to find any associations between performance deficits and mood state, illness 

burden, or medication.  Further work is required to determine whether emotion 

recognition abilities decline over the course of multiple illness episodes in BD, as has 

been suggested for other aspects of cognitive function.94, 95 

Medication Status 
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  Investigations examining the effect of medication on facial emotion performance 

in BD are rare.  Schenkel et al.138 found that treatment with either lithium and risperidone 

or with divalproex sodium and risperidone failed to resolve impaired facial emotion 

performance in a euthymic pediatric sample.  Getz and colleagues123 did not find any 

performance differences between bipolar patients receiving mood stabilizers, 

antipsychotics, antidepressants and benzodiazepines and those who were not receiving 

these treatments.  The authors, however, were not able to examine the influence of 

multiple medications on facial emotion processing because of the small study sample 

size.  Similarly, Venn et al.136 examined the effect of antidepressant use on perception of 

facial affect and found no differences in performance between those BD patients 

receiving antidepressants and those who were not.  Patients in this sample also received 

antipsychotic drugs or mood stabilizers, or a combination of both.   

Similar results have been reported in pediatric samples, where, for example, 

Brotman et al.144 found no effect of medication for the performance deficits seen during 

presentations of child and adult emotional facial expressions in children with BD. In 

another pediatric study showing that BD and at-risk youth require higher levels of 

depicted emotional intensity before correctly identifying facial emotion, medication status 

was not found to be a factor.145 Although at present, the majority of studies suggest that 

medication does not resolve alterations in emotion identification in patients with BD, it 

will be critical for future studies of BD patients to examine the effect of specific 

medication classes (e.g., lithium; SSRIs) in larger and more adequately powered samples 

of patients in active, manic and depressed phases of illness.  
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Age 

Consistent with findings in adult patients (for a recent review see 146), adolescents 

with BD also demonstrate facial expression recognition deficits.125, 129, 138, 144, 147, 148 that 

have been shown to be significantly associated with altered social reciprocity skills.148  

For example, global emotion recognition deficits have been reported in heterogeneous 

samples of euthymic and symptomatic BD patients,144, 145, 147as well as hypomanic/mixed 

bipolar youth 144, 148. Relative to controls and medicated euthymic patients, unmedicated 

pediatric patients in mixed and manic states showed deficits in differentiating between 

subtle variations of happy or sad facial expressions.138  Moreover, acutely ill and 

euthymic BD adolescents have been shown to misjudge emotionally intense happy and 

sad faces relative as moderate in intensity.138  Finally, euthymic bipolar youth 

demonstrate difficulties labeling disgusted and happy faces.148 The presence of co-morbid 

anxiety may moderate these effects where youth in a pediatric BD sample with a co-

morbid anxiety disorder showed a bias towards threatening faces, while healthy 

individuals and BD youth without an anxiety disorder did not.149  Interestingly, youth 

with a first degree BD relative also show global emotion recognition deficits suggesting 

that altered emotion recognition performance may represent an endophenotype of this 

disorder.144, 145   

Section Summary 

 Taken together, the results of the these studies indicate a mood-congruent positive 

bias in bipolar patients, specifically these patients demonstrate deficits in recognizing 

negatively valenced faces but not positively valenced faces.124, 126 By contrast, depressed 
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bipolar patients demonstrate a mood-congruent negative bias during facial emotion 

processing tasks.69, 130 These results are consistent with evidence suggesting a negative 

bias in facial emotion processing in patients with MDD (see above). Divergent findings in 

facial emotion processing are observed in euthymic and remitted BD patients where some 

studies have found performance deficits,131, 138-140 while others report intact performance. 

124, 132-137  Moreover, the influence of manic and depressive symptom severity on facial 

emotion recognition in BD is unclear, with some studies showing elevated levels of 

deficit with increasing symptom severity and other studies failing to reveal any such 

relation. These discrepant findings in the literature may reflect the limited sample sizes 

found across studies as well as the heterogeneous status of patient samples in terms of 

mood state, illness history, and medication. The effects of medication status on facial 

emotion performance in BD are seldom examined and although primarily null, remain to 

be investigated. 

Behavioral Findings: Affective prosody recognition in MDD and BD  

Mood State and Illness Burden 

Preliminary evidence indicates that individuals with mood disorders experience 

difficulty in the recognition of affective prosody. In a pattern similar to the results 

reported for identification of facial emotion, a bias towards interpreting neutral prosodic 

emotions (i.e., surprise) as negative,78, 93 and intact recognition of sad emotional tones,150 

has been reported in homogeneous samples of acutely depressed patients. In a related 

study, Murphy and Cutting151 presented neutral, angry, surprised, and sad sentences to a 

heterogeneous sample of manic and depressed patients, some of whom had co-morbid 
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psychosis. Both patient groups were significantly impaired relative to matched controls in 

recognizing emotional prosody. Moreover, the depressed group made more errors 

identifying sad tones than did controls. In a related study, Peron et al.152 presented 

participants with pseudowords uttered in happy, sad, angry, fearful, and neutral tones and 

found that relative to controls, actively depressed patients performed more poorly than 

controls in recognizing fear, happiness and sadness.  Moreover, compared to controls, 

MDD patients rated levels of negative emotions such as fear and sadness higher after 

being primed with auditory happy stimuli. These deficits may be apparent into remission 

in patients with BD.153 

Other studies, however, report performance sparing for affective prosody 

recognition among patients with mood disorders.  For example, Edwards et al.133 found 

that patients with first-episode affective psychoses performed as well as healthy controls 

on an affective prosody recognition task, perhaps reflecting a sparing of affective 

recognition in the early stages of illness.  Similarly, a recent study by Vaskinn et al.135 

found no evidence of emotional prosody deficits in a sample of predominantly euthymic 

BD patient; Bozikas et al.153 however, reported impairments in affective prosody 

recognition in a sample of remitted BD patients that were specific to female participants 

and to the emotions of fear and surprise.  These conflicting findings may stem from the 

limited sample sizes included in the studies. Moreover, the emotion perception paradigms 

found in Vaskinn et al.’s 135 study had comparatively few positively valenced emotional 

stimuli relative to negatively valenced stimuli, precluding the author’s ability to examine 

performance on specific emotions or valence. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

58 
 

 The effects of illness variables such as mood state and illness burden on affective 

prosody recognition are rarely examined. Peron et al.152 reported that the impaired 

recognition of affective prosody is related to depressive symptom severity in a sample of 

actively ill patients with MDD. Similarly, Bozikas et al.153 found that depression severity 

tended to correlate with performance on fear and neutral stimuli in remitted bipolar 

patients. Other studies, however, found no relation between symptom severity and 

accuracy scores on affective prosody tasks in patients with MDD or BD.78, 93, 135 With 

respect to illness burden, an initial study found emotional prosody recognition to be 

independent of illness duration in individuals with BD.135. Similarly, Peron et al.152 failed 

to find a relation between the length of time since the first symptoms of the first episode 

and recognition of emotional prosody in MDD. 

Cognitive Factors 

 There is preliminary evidence that cognitive processing demands across tasks 

moderate the extent of deficit observed in studies of affective prosody recognition.  For 

example, Uekermann et al.150 reported emotion comprehension deficits in patients with 

MDD on a task placing high demands on domain-general resources such as inhibition, 

and executive functioning (i.e., naming emotional tone of prosody with incongruent 

semantic content); no such impairment was observed for a task placing less demands on 

cognitive resources (i.e., identifying the emotional tone of prosody with congruent 

semantic content).  Previous work has demonstrated that the recognition of affective 

prosody in sentences with incongruent semantic content relies heavily on executive 

processing resources, including inhibition.154  In line with this finding, both Uekermann et 
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al.150 and Peron et al.152 found that the extent of emotional prosody comprehension 

deficits in patients with MDD was positively associated with impaired performance on 

tests of executive functioning, including working memory, inhibition, and set shifting 

suggesting that impairments in these cognitive processing resources may contribute to 

diminished performance on emotion recognition tasks reliant upon them.155 

Medication Status 

The influence of psychotropic medication on affective prosody recognition is 

seldom examined.  Recent studies conducted in MDD have reported no significant 

association between medication usage150 or dose 93 and task performance. 

Age 

 To date, no study has examined the influence of age on affective prosody 

recognition in patients with MDD. 

Section Summary   

Taken together, the recognition of affective prosody appears to be impaired in 

patients with MDD.78, 93, 151, 152, 156 Moreover, the negative bias observed for negative 

emotional stimuli in MDD is not only specific for facial expressions, there is preliminary 

evidence that this mood-congruent bias extends to prosodic stimuli.78, 93, 152 The available 

data examining affective prosody recognition in patients with BD is mixed: two 

preliminary studies report impairment in actively ill and remitted patients,151, 153 while 

another study failed to show deficits in affective prosody recognition in a sample of 

mainly euthymic patients with BD.135 It remains unclear whether factors such as age, 

medication, illness burden, or symptom severity moderate the extent of deficit observed 
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on affective prosody tasks administered to patients with mood disorders. It is plausible 

that the level of central processing demands across tasks may moderate the performance 

of mood disorders patients in this social cognitive domain.156  It also remains 

indeterminate whether affective prosody impairments in patients with mood disorders 

stem from a specific deficit in emotion perception , from domain-general cognitive 

impairments (e.g., in executive function) or a combination of these factors.152  

Behavioural Findings: Theory of Mind 
 

Theory of mind (ToM) refers to the ability to infer the mental states of other 

individuals, including their beliefs, desires, and intentions in order to explain or predict 

human behaviour.157  Recent theoretical models propose that ToM draws on both 

cognitive (e.g., understanding another’s perspective) and affective (e.g., emotional 

response to feeling states of others) processing resources.155, 158 

Recent theories have also proposed that ToM ability encompasses two separate 

aspects: 1) decoding mental states from available information such as facial expressions, 

tone of voice, or gestures, 2) reasoning about mental states by combining contextual 

information and prior knowledge about an individual person or situation to understand 

behavior.159, 160  Interestingly, very preliminary evidence suggests that impaired ToM 

ability may be associated with poor clinical and functional outcome in patients with mood 

disorders.  Inoue et al.161 showed that deficit on higher-order ToM tasks was related to 

poorer prognosis (increased risk of relapse) at 1-year follow-up in a heterogeneous 

sample of unipolar and bipolar individuals who had recently recovered from a major 

depressive episode. 
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Theory of Mind: Major Depressive Disorder 

Mood State  

Although it is widely acknowledged that autistic children and adults with 

Asperger’s syndrome are impaired in appreciating the mental states of other 

individuals,162-165 theory of mind ability in patients with mood disorders remains an 

under-explored area of research.166  Several studies have examined theory of mind 

performance in actively depressed patients with MDD.  One initial study reported deficits 

on the Reading the Mind in the Eyes Test (RMET; 167), in a female MDD sample that was 

actively depressed at the time of testing.168  The RMET is a classic ToM task that 

involves decoding the mental states of individuals from photographs of pairs of eyes.167 

Similarly, two recent studies showed severely depressed patients with psychotic and non-

psychotic symptoms169 and a sample of MDD patients in varying illness states (partial 

remission and significant residual symptoms)170 were impaired relative to controls on the 

same task. In contrast to these studies, Wolkenstein et al.171 did not find decoding deficits 

in a mixed sample of patients with acute depressive symptoms as well as participants with 

milder forms of depressive illness, such as dysthymia, suggesting that ToM ability may 

be less impacted in patients with less severe illness.  Interestingly, however, the same 

patient sample was impaired on the more cognitively demanding naturalistic Movie for 

Assessment of Social Cognition,172 a standardized paradigm that involves the presentation 

of a short film and evaluates participants’ ability to recognize the mental states of the 

depicted characters171( but see 173 for contradictory results in patients with varying levels 

of symptom severity).   
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ToM has also been examined in remitted patients with MDD.  Inoue et al.174 found 

that a combined sample of remitted patients with unipolar and bipolar depression were 

impaired on ToM tasks shown previously to place high demands on domain-general 

resources such as working memory and executive functioning (i.e., second-order false-

belief questions); however, the patient group had comparable scores to controls on tasks 

involving lower-level ToM reasoning (i.e., first-order false belief stimuli).  Hence, only 

performance on cognitively complex ToM tasks may in impacted in remitted patients 

with MDD. 

The influence of mood state on ToM performance in MDD has also been 

investigated by examining the relation between symptom severity and ToM ability. For 

example, Uekermann et al.175 reported a significant association between reduced ToM 

performance and level of depression in a sample of MDD inpatients.  Wolkenstein et 

al.171 also found that impaired performance on MASC emotional ToM stimuli was 

associated with increased depressive symptom severity in patients with major depression.  

However, other studies report no such associations between ToM ability and symptom 

severity in MDD.168, 173  

Illness Burden 

Recent work has begun to examine the performance of acutely depressed patients 

with a chronic course of illness. For example, Zobel et al.176 found that these patients 

demonstrated impaired performance on both first- and second-order questions ToM tests 

involving the detection of cooperation, deception, and intentions, suggesting that deficits 

on both lower level (i.e., first-order) and cognitively challenging (i.e., second-order) ToM 
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tasks may emerge in patients with an extended course of illness. Other studies, however, 

found no relation between illness duration171, 174 and ToM performance in patients with 

MDD. 

Cognitive Factors 

As noted, the level of cognitive and affective processing resources required for 

task performance may also account for inconsistent findings across studies. Specifically, 

preliminary research suggests that remitted patients are impaired on higher-order ToM 

tests174 that draw on cognitive processing resources that remain affected despite remission 

of mood symptoms (e.g.,31, 32). Patients with acute depressive symptoms seem to show 

deficits on ToM tasks that place low demands on cognitive and affective processing 

resources (e.g., first-order false belief tasks), as well as tasks that rely heavily on central 

processing resources (e.g., second-order false belief tasks, Movie for Assessment of 

Social Cognition).168-171, 176   

Indeed, recent studies also reported ToM impairment in acutely ill MDD patients 

that correlated significantly with the extent of deficit observed on neuropsychological 

measures of executive functioning 171, 175, 176 and verbal fluency.169 These findings support 

the idea that ToM ability in MDD may differ with the level of cognitive processing 

resources required for task performance. Moreover, the significant associations between 

cognitive performance and ToM are consistent with evidence documenting the 

contribution of such cognitive factors to ToM performance.34, 177, 178 

Medication Status and Age 
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 The influence of medication status and age on ToM performance in MDD has not 

yet been examined. 

Theory of Mind: Bipolar Disorder 

Mood State 

ToM ability has also begun to be examined in patients with bipolar disorder. 

Recent reports have demonstrated that euthymic patients with bipolar disorder are 

impaired on ToM tests that involve high levels of cognitive processing demands,13, 179, 180 

but perform comparably to matched controls on ToM tasks that require fewer cognitive 

demands.181 For example, Bora et el.13 found that euthymic patients with BD showed 

impaired ToM decoding ability on the Reading the Mind in the Eyes Test.167 A recent 

study by Montag et al.182 evaluated ToM performance in euthymic bipolar patients using 

the Movie for Assessment of Social Cognition (MASC).  The authors found that BD 

patients performed more poorly than controls in cognitive mental state reasoning (“What 

is X thinking/intending?”) but showed preserved emotional mentalizing abilities (“What 

is X feeling?”).  By contrast, Kerr et al.183 found deficits in BD patients who were acutely 

depressed or manic on tasks involving both lower-level (i.e., first-order false belief; “A 

thinks X”) and higher-order ToM reasoning (i.e., second-order false belief; “A thinks B 

thinks X”); remitted patients were unimpaired relative to controls for both tasks in this 

study.  Interestingly, the extent of ToM impairment among patients with active illness in 

this study did not differ across the first- and second-order tasks, despite the greater 

cognitive demands inherent in the second-order task.  Bazin and colleagues184 recently 

reported that a sample of actively manic patients (but not depressed patients) were 
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significantly impaired relative to healthy controls on a cognitively challenging ecological 

video task thought to tap ToM, most notably the ability to infer others’ intentions.  Recent 

work from our laboratory185 has shown that BD patients experiencing sub-syndromal 

symptoms of illness perform more poorly than control subjects for both first-order and 

second-order ToM questions, however, these deficits are more pronounced for cognitively 

demanding second-order stimuli.   

Taken together, these studies suggest a gradient of ToM impairment among BD 

patients in euthymic, sub-syndromal, and active phases of illness.  This gradient in ToM 

performance among patients with BD appears to be similar to the pattern of ToM 

impairment observed in MDD (see above). Specifically, it appears that euthymic patients 

show deficits on ToM tasks that involve high levels of cognitive processing demands. 

This impairment on higher-order ToM tasks may be related to neuropsychological deficits 

that persist into the clinically stable phase of illness.13, 186-188 By contrast, sub-syndromal 

patients appear to show deficits on high-level and low-level ToM tasks, with greater 

impairment found on the higher-order ToM stimuli.185  Finally, acutely ill patients appear 

impaired on both resource-free ToM tasks drawing primarily on affective processes (e.g., 

emotion comprehension) and cognitively demanding ToM tasks that rely on the joint 

contribution of cognitive (e.g., working memory, executive functioning) and affective 

processing resources.183  Consistent with the notion that the extent of ToM impairment in 

BD varies with cognitive processing demands, recent studies demonstrate that deficits in 

ToM are linked with poor performance on tests of executive functioning,13, 180, 189 

attention, 13 and non-verbal reasoning 189 in bipolar patients.  Impaired ToM performance 
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has also been shown to be significant after controlling for level of intellectual functioning 

and performance on tests of executive functioning, suggesting that some elements of ToM 

performance (e.g., emotion comprehension) are independent of cognitive variables.189   

The influence of mood state on ToM performance in bipolar disorder has also 

been investigated by examining the relation between symptom severity and ToM ability. 

We found a negative relation between severity of depression and ToM performance in 

patients with sub-syndromal symptoms of BD.185  Schenkel et al.190 also found that 

impaired ToM performance was associated with elevated manic symptoms in acutely ill 

pediatric patients with BD. However, other studies report no such associations between 

ToM ability and symptom severity in patients with BD.13, 189 

Illness Burden   

Few studies have examined the moderating influence of illness burden on ToM 

performance in patients with bipolar disorder, despite evidence that patients with multiple 

episodes of illness show greater cognitive impairment relative to those with a single 

episode of illness.94, 191  Several studies found no relation between number of previous 

affective episodes,13 illness duration,13, 174 and ToM performance in patients with BD.   

Recent studies conducted in acutely ill190 and remitted bipolar patients,189 however, 

reported that impaired performance on complex ToM tasks were associated with an 

earlier illness onset.  Moreover, McKinnon et al.185 found that poor performance on 

higher-order ToM tests was associated with an extended duration of illness in BD patients 

experiencing sub-syndromal symptoms.  Similarly, Montag et al.182 found that the 
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euthymic bipolar patients with a greater number of hypomanic episodes performed worse 

on emotional mentalizing questions.   

Additional, longitudinal, investigations will be required to clarify the relation 

between illness burden and ToM responding in mood disorders and determine whether a 

gradual offset of ToM ability occurs in these patients.  

Cognitive Factors 

The influence of cognitive factors on ToM performance in BD has been reviewed 

with the context of its interaction with mood state (see above). 

Medication Status 

Few studies have examined the influence of psychotropic medication on ToM 

performance in patients with BD, making it difficult to draw any firm conclusions about 

the moderating effect of this clinical variable.  These studies that do exist have reported 

no significant association between medication type and ToM performance in these 

patients.13, 181   It should be noted that the small sample sizes of these studies precluded 

the analysis of any specific effects of different medication classes and may have limited 

the authors’ ability to detect potential effects of medication on performance. 

Age 

To date, only one study has examined the moderating effect of age on ToM 

performance in BD. Schenkel et al.190 found that relative to controls, patients with 

pediatric BD showed deficits on ToM measures of false-belief and on a Hinting Task that 

involved inferring the real intentions of characters behind indirect comments. Moreover, 

BD youth with a co-morbid diagnosis of attention deficit hyperactivity disorder (ADHD) 
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performed more poorly on the Hinting Task relative to patients without co-morbid 

ADHD. Future studies examining ToM ability among PBD youth with and without co-

morbid ADHD are warranted. 

Section Summary 

Overall, it appears that individuals with BD and MDD show deficits on ToM tasks 

involving both decoding (e.g., RMET) and reasoning (e.g., false-belief, MASC) 

components. The extent of ToM deficit observed may be moderated by illness state and 

level of cognitive and affective demands of task performance. Further studies comparing 

ToM ability in larger samples of mood disorder patients in varied illness states are needed 

to more adequately assess the influence of mood state on this social cognitive domain. 

The available knowledge examining the impact of illness burden variables on ToM 

performance in mood disorders is inconclusive; further investigation is needed to clarify 

the relation between burden of illness and ToM. The influence of psychotropic 

medication on ToM remains to be examined.  

 
Behavioral Findings: Empathy 

Empathy refers broadly to the ability to infer and share the feeling states of 

another 192 and is thought to promote unselfish, prosocial behaviour.193  Intact empathic 

ability is thought to be fundamental for establishing and supporting social relationships 

and important for higher social functioning.194, 195 Similar to work involving ToM, recent 

research has focused on the possibility that empathy is multidimensional in nature 

involving both cognitive (e.g. understanding another’s perspective) and affective 
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components (e.g. emotional response to the feeling states of others’).8, 196 As noted above, 

cognitive empathy is conceptually related to the construct of theory of mind.  

Empathic Responding: Major Depressive Disorder 

Mood State 

Impaired empathic responding has been reported in autism spectrum disorders,194 

as well as in patients with Axis II Developmental and Personality Disorders,197, 198 and 

frontotemporal lobar dementia.22  Studies examining empathic responding in patients with 

mood disorders are rare.  In one recent study, Donges et al.199 found that relative to 

healthy controls, patients with acute MDD exhibited a lower emotional awareness as 

assessed by the Levels of Emotional Awareness Scale, a measure not designed to measure 

empathy specifically. This impairment improved following 7 weeks of treatment in a 

psychotherapeutic program targeted at recognizing and labeling emotional responses.199   

The few studies examining directly the cognitive and affective components of 

empathy in MDD reveal mixed findings.  Wilbertz et al.173 found that chronically 

depressed patients reported reduced levels of Perspective-Taking and elevated levels of 

Personal Distress on the Interpersonal Reactivity Index (IRI).196  The IRI is a standardized 

self-rated measure that assesses four dimensions of dispositional empathy: Perspective-

Taking and Fantasy as well as Empathic Concern and Personal Distress.  Each pair was 

designed to measure cognitive and affective elements of empathy, respectively.  By 

contrast, Cusi et al.200 found that MDD patients in varying states of illness reported 

significantly reduced levels of empathy measured broadly by the Toronto Empathy 

Questionnaire and specifically in cognitive (‘Perspective Taking’) and affective 
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(‘Empathic Concern’) domains captured by the IRI.  These discrepant findings in 

cognitive and affective empathy domains may be influenced by the differing mood state 

of the participants in the two studies, specifically the majority of patients in Wilbertz et 

al.’s173 were moderately to severely depressed and those in Cusi et al.’s200 study were in 

varying illness states, including euthymia and sub-syndromal depression.  Indeed, 

preliminary evidence suggests that alterations in empathic responding are associated with 

higher levels of depressive symptoms in MDD.199  It is plausible that levels of empathic 

concern may differ with illness state, suggesting that impaired empathic responding in 

MDD may represent a state-like phenomenon rather than stable trait. Given the self-rated 

nature of the Interpersonal Reactivity Index, it is also possible that the discrepant findings 

on affective empathy domains were influenced by social desirability.  

Illness Burden 

In one study, Cusi and colleagues200 demonstrated that a greater number of 

previous depressive episodes was associated with reduced IRI Perspective Taking 

abilities in MDD patients. 

Cognitive Factors, Medication Status, and Age 

The moderating influences of cognitive factors, medication status, and age on 

empathic responding in patients with MDD have yet to be examined.   

Empathic Responding: Bipolar Disorder 

Mood State  

Early evidence of altered empathic responding has also been shown in patients 

with bipolar disorder. A recent study found that euthymic patients with BD reported 
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significantly lower levels of cognitive empathy (‘Perspective Taking) and increased 

affective personal discomfort in response to others’ distress (‘Personal Distress’), as 

assessed by the Interpersonal Reactivity Index.196  Cusi et al.201 replicated these findings 

in a sample of bipolar patients in varied mood states.  Moreover, similar to MDD 

patients,199 elevated IRI Personal Distress increased with higher levels of depression in 

patients with BD.201   

Illness Burden 

The moderating influence of illness burden on empathic responding in BD has 

only been examined in single study, and the authors failed to find relation between course 

of illness variables (number of mood episodes, illness duration, onset of illness) and 

empathic response in their sample.201 

Medication Status 

A single study found that medication type did not influence empathic responding 

in euthymic patients with BD.181  

Cognitive Factors  

A preliminary study found that alterations in cognitive empathy are associated 

with poor performance on a measure of executive function in a sample of euthymic 

patients with BD.181  

Age  

The moderating influence of age on empathic responding in patients with BD has 

yet to be examined.   

Section Summary 
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Taken together, preliminary findings from studies in patients with MDD and BD 

suggest impaired abilities in both cognitive and affective empathy domains.  The 

observed findings of reduced perspective taking in patients with MDD and BD are 

consistent with reports of ToM deficits in these patient populations outlined in the 

previous section. Perspective-taking is one of many processes related to ToM.18, 195 

Reduced levels of perspective-taking in mood disorder populations suggests that these 

individuals may experience difficulties in suppressing self-perspective to take on the 

viewpoint of another.202  Increased Personal Distress or affective discomfort in response 

to another person’s suffering is consistent with research documenting deficits in emotion 

regulation in both MDD203-205 and BD.206 Elevated levels of Personal Distress as assessed 

by the IRI is also in accordance with the notion of ‘simulation theory’, that proposes that 

we understand the mental states of others by matching or simulating their 

states/experiences in our own mind.207, 208 It is possible that patients with BD and MDD 

may “oversimulate” others’ mental states or experiences,181 and become “overwhelmed 

by their own affective reaction to be able to focus on the other person” (173, pg. 268). This 

in turn may result in the reduced levels of cognitive empathy (Perspective taking) and 

theory of mind observed in these patient populations.181 Evidence of alterations in certain 

facets of empathic response and intact ability in other aspects is accordance with the idea 

that empathy is a multi-dimensional construct.18 It is unclear if the empathy deficits 

observed in individuals with MDD and BD are state- or trait-based; however, it appears 

that elevated levels of depression may lead to greater impairment in this social cognitive 

domain.  The impact of psychotropic medication on empathic responding remains to be 
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clarified. One of the major limitations of the above studies is that the measures of 

empathic responding used are self-rated questionnaires, which have been shown to be 

susceptible to inherent biases.209 Again, small sample sizes found in these studies limit 

the interpretability of these results. Future work may benefit from the use of on-line 

measures of empathy or caregiver ratings.  

Interestingly, in a pattern similar to recent findings in the ToM literature,161, 185 

early evidence from our laboratory suggests that impaired empathic capacity may be 

associated with poor psychosocial functioning in mood disorders.  Altered empathic 

responding, as assessed by the IRI correlated significantly with decreased family, social 

and occupational functioning in patients with BD.201  

Neuroimaging Studies of Social Cognition in Patients with Mood Disorders 

Neural Correlates of Facial Emotion Processing 

Lesion and neuroimaging studies have revealed a complex neural network 

involved in the processing of emotional faces.  For example, whereas the fusiform gyrus 

and superior temporal sulcus have been implicated in the perception of facial expressions, 

the amygdala, anterior insula, orbitofrontal cortex, and ventral striatum have been shown 

to be involved in recognizing emotion and generating emotional reactions in response to 

provocation stimuli (see 210 for a review).  Anterior cingulate cortex and prefrontal cortical 

regions have also been shown to play a prominent role in the regulation of emotion (see211, 

212 for a review). Specifically, recent theoretical models of emotion regulation implicate 

both top-down and emotion regulation processes in prefrontal cortical regions and the 

anterior cingulate cortex and bottom-up subcortical and limbic regions involved in 
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emotion appraisal and generation.213-215 The dorsolateral prefrontal cortex, implicated in 

working memory and cognitive control, may be involved in the generation and 

maintenance of emotional reappraisal strategies, or ways of transforming/reframing the 

meaning of an emotional event or stimuli. 216-218 The medial prefrontal cortex is thought to 

be involved in self-monitoring processes,218, 219 including evaluating internal states relative 

to external stimuli.220 The dorsal anterior cingulate cortex has been implicated in conflict 

error and monitoring,221 including the interference between top-down and bottom-up 

processes involved in emotion reappraisals and generation.220  These models posit that 

prefrontal regions such as the lateral prefrontal cortex, medial prefrontal cortex, 

orbitofrontal cortex, lateral prefrontal cortex, and dorsal anterior cingulate modulate 

activity in subcortical (e.g., amygdala) and limbic regions.215, 218 The amygdala has been 

implicated in the unconscious and rapid detection of emotionally salient stimuli, including 

faces,222-224 and a more detailed evaluation of the significance of the emotional stimulus 

takes place in paralimbic (e.g., thalamus, hippocampus) and cortical regions.225, 226  

MDD Neuroimaging Findings: Facial Emotion Processing 

Mood State  

Evidence from studies involving functional magnetic resonance imaging (fMRI) 

suggests that patients with acute MDD differ from healthy controls in the pattern of 

neural responding arising from exposure to a variety of emotional facial expressions (see 

227).  Specifically, increased activation in the amygdala, ventral striatum, and orbitofrontal 

cortices, regions key to the representation of emotion and to the processing of reward, has 

been reported in response to masked74, 100, 228, 229; and unmasked104, 230-234 displays of 
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negatively-valenced faces (e.g., expressions of fear, sadness, disgust) in these patients 

(see 105, 106, 235, 236 for conflicting findings).  As is the case for the behavioural literature 

reviewed above, conflicting findings in the neuroimaging literature concerning facial 

emotion may stem from different emotional processing paradigms as well as differences 

in the clinical status of patients in terms of medication use, illness burden, comorbidity, 

and depression severity. For example, Scheueurecker et al.235 recruited a heterogeneous 

sample of patients experiencing first-episode and recurrent depression and failed to find 

differences from controls in patterns of neural activation in response to emotional faces.  

Actively depressed patients also show increased neural responses to positive and 

negative facial expressions in the subgenual portion of the anterior cingulate cortex, a 

region involved in the physiological response of emotional processing.237-240 Increased 

activity in the subgenual cingulate cortex suggests that individuals with MDD show 

stronger autonomic emotional responses compared to controls.237  By contrast, reduced 

amygdala activation in response to positive stimuli has been demonstrated across a small 

number of studies.229, 241  Suslow and colleagues229 suggest that amygdala hyperactivity to 

negative stimuli in MDD is associated with negative biases during automatic stages of 

affective processing,100 including facial affect recognition.  Hyporesponsivity of the 

amygdala to positive stimuli on an automatic processing level is conversely thought to 

stem from a reduced allocation of cognitive resources for positive stimuli.229, 242  A recent 

report by Lee et al.243 also demonstrated reduced activation in the dorsolateral prefrontal 

cortex in response to the passive presentation of negative facial stimuli among patients 

with MDD. Similarly, Fales et al.239 found that during an emotional distractor task, 
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patients with MDD showed increased amygdala activity and a failure to recruit the 

dorsolateral prefrontal cortex in response to unattended fearful faces. By contrast, 

controls demonstrated increased activity in the dorsolateral prefrontal cortex and no 

activation differences in the amygdala when ignoring fearful faces. These findings are in 

line with theories of emotion regulation that posit that prefrontal regions such as the 

dorsolateral prefrontal cortex inhibit activity in subcortical (e.g., amygdala) and cortical 

regions involved in emotional appraisal and emotion generation systems (e.g.,213, 214). 

Recent research has also begun to examine the interactions between prefrontal and 

subcortical regions in MDD patients.  Specifically, during negative facial processing tests 

(implicit and explicit) consisting of angry and sad facial expressions, the dorsal anterior 

cingulate, and the precuneus, a region implicated in self-related mental representations, 

show reduced connectivity with the orbitofrontal cortex in unmedicated patients with 

depression.244  Decreased connectivity between the dorsal anterior cingulate and 

orbitofrontal cortex may contribute to dysfunction in the cognitive control of emotional 

processing (e.g., rewarding value of stimuli) mediated by orbitofrontal regions.   The 

precuneus has been strongly implicated in the mental representation of self and related 

processes such as autobiographical recollection and first-person perspective taking; 

decreased connectivity with the orbitofrontal cortex may contribute to the disturbances in 

self-related processes in patients with mood disorders.  Finally, functional connectivity 

between the orbitofrontal cortex and dorsolateral prefrontal cortex was increased in 

patients relative to controls during negative facial processing; enhanced connectivity 

between the orbitofrontal region and this key cognitive region, respectively, may give rise 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

77 
 

to the negative processing bias inherent in the disorder.244  Similarly, another study found 

that a chronic and recurrent course of illness was significantly associated with reduced 

functional connectivity between the amygdala and dorsolateral prefrontal cortex while 

passively viewing angry and sad faces.245  Finally, disruptions in functional coupling 

between the amygdala and subgenual cingulate, a region also implicated in assessing the 

salience of emotion and regulating of emotions, have been reported during facial 

processing tasks.231, 246    

 By contrast, few studies have examined the neural correlates of facial affective 

processing in euthymic patients with MDD.  Preliminary findings demonstrate elevated 

dorsolateral prefrontal cortex activation to fearful faces in euthymic patients relative to 

controls.247  In this study, levels of amygdala activation did not differ between patients 

and matched controls during the presentation of fearful faces.  These authors interpreted 

the increased level of dorsolateral prefrontal activation as a compensatory cortical control 

mechanism that acts to limit emotional dysregulation in limbic regions, including the 

amygdala, in patients with remitted illness.  A recent study by Victor et al.74, however, 

found that remitted patients with MDD showed exaggerated responses in the amygdala to 

masked sad faces and a lack of amygdala response to masked happy faces relative to 

controls. A possible reason for the discrepant findings in amygdala activation in euthymic 

MDD patients may stem from differences in method variance, specifically, Victor et al.74 

used an implicit or masked emotional face paradigm, whereas Norbury et al.247 used an 

explicit facial emotion task which likely engaged the dorsolateral prefrontal cortex to 
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regulate amygdala activity.214, 218 The dorsolateral prefrontal cortex has been shown to be 

activated by explicit emotional tasks relative to tasks that are more implicit in nature.248  

 Preliminary work has also examined the relation between patterns of neural 

activation in response to emotional facial expressions and mood state.  For example, level 

of depression severity has been shown to correlate negatively with the extent of activation 

in the fusiform gyrus233, 249, anterior cingulate cortex250, and amygdala229, 251 in response 

to happy and negative faces 232. It should be noted, however, that an equal number of 

studies failed to find a significant association between level of depression and neural 

activity to facial emotions.100, 105, 106, 235, 252, 253 These studies were likely not able to detect 

a relation between this illness variable and neuronal response because of their limited 

sample sizes and the inclusion of patients with varying levels of depression.  

Illness Burden 

Few studies have examined the relation between burden of illness variables and 

neural activity during a facial emotion task. Suslow et al.229 reported that amygdala 

responsiveness to masked sad and happy faces was independent of illness burden 

variables such as number of episodes or duration of illness. Similarly, Dannlowski et 

al.100 were unable to detect an association between course of illness variables (duration of 

illness, number of episodes, total hospitalization time, time since first inpatient treatment 

and time since first outpatient treatment) and amygdala activity in response to masked 

displays of angry, sad and happy facial expressions. However, the same study group 

found that amygdala–dorsolateral prefrontal cortex connectivity was significantly 
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associated with illness severity, indicating that MDD patients with reduced connectivity 

between these regions had a more pervasive and severe course of illness.254  

Taken together, these findings provide evidence for down-regulation in prefrontal 

regions involved in top-down emotional processes up-regulation in limbic and paralimbic 

systems implicated in bottom-up emotional processes.213, 215 It remains unclear if clinical 

variables such as mood state and illness burden interact to influence the pattern of neural 

response during facial emotion processing. 

Medication Status 

Antidepressant therapy may normalize patterns of neuronal responding to 

affective facial stimuli.  For example, a recent study by Fu et al.249 examined responding 

to positive stimuli in patients with MDD relative to matched controls, and found reduced 

activation in subcortical (basal ganglia), limbic (hippocampus), and extrastriate regions 

among acutely ill patients with MDD; this pattern was attenuated following treatment 

with fluoxetine.  Similarly, Keedwell and colleagues255 found that severely depressed 

patients showed increased visual cortex responses to sad faces and reduced neural 

response in these same regions to happy faces in the early stages of antidepressant 

treatment.  Following continued antidepressant therapy and clinical improvement, these 

patterns were reversed.  Moreover, consistent with prior findings demonstrating 

subgenual cingulate activity as a marker of treatment response (e.g., 256, 257), reductions in 

subgenual cingulate activity was associated with reductions in depression scores.255  

Further analysis of data arising from Keedwell et al.`s study255 showed that increased 

activity in the right visual cortex and subgenual cingulate to sad but not happy facial 
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expressions in the first few weeks of treatment were predictive of a greater clinical 

recovery.258  By contrast, enhanced responses to happy and sad stimuli in the ventrolateral 

prefrontal cortex were associated with a poor clinical outcome.  Similarly, Victor et al.74 

found that an exaggerated response in the amygdala to masked sad faces and reduced 

amygdala activity to masked happy faces were reversed following administration of a 

four-week treatment regimen of sertraline.  These findings indicate that the negative bias 

towards sad faces improves, and a positive bias towards happy faces emerges, with 

antidepressant treatment.  

Similar to the effects of antidepressant treatment on neural response to emotional 

facial expressions, administration of erythropoietin, a novel treatment of psychiatric 

disorders (e.g., 259) that exerts neurotrophic and neurorestorative effects, reduced neural 

responses in the amygdala and hippocampus to fearful relative to happy faces.260  

A recent study has also examined the connectivity of the orbitofrontal cortex, a 

key region in the emotion regulation circuit, to other brain areas in patients with MDD. 

Lisieka et al.115 found that during a facial emotion identification task, at baseline, an 

increase in functional coupling between the orbitofrontal cortex (OFC) and motor areas 

and internally within the right middle OFC was associated with positive response to 

treatment with antidepressants (mirtazapine and venlafaxine).  By contrast, increased 

connectivity between the OFC and cerebellum was associated with lack of response to 

antidepressant treatment.  The magnitude of response to antidepressant treatment was also 

positively correlated with functional coupling between left OFC and the caudate nuclei 
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and thalamus. This study highlights the utility of using functional connectivity patterns of 

regions implicated in the affect regulation circuit as a marker of treatment response.    

Overall, these results suggest that conventional antidepressants and novel 

treatments may dampen hyperactive responses to negative stimuli and enhance the 

salience of positive stimuli. These findings are also in accordance with the notion that 

antidepressants may work by remediating the negative bias in information processing 

found in depression.261  

Psychological Treatment Status 

Psychological interventions have also been found to alter patterns of neuronal 

response to affective stimuli among patients with MDD.  Specifically, Fu et al.262 found 

that hyperactivation in the amygdala and hippocampus in response to sad faces appeared 

to normalize following sixteen weeks of cognitive behavioral therapy (CBT).  Moreover, 

consistent with prior work showing a significant relation between anterior cingulate 

activity and clinical response to antidepressant medication (e.g., 230), elevated dorsal 

anterior cingulate activity associated with cognitive control has been shown to be 

associated with treatment response to CBT.262, 263  

Age 

 Finally, neuroimaging studies conducted in children and adolescents with major 

depressive disorder also show greater activation in the amygdala 251, 264, 265 and 

orbitofrontal cortex251 in response to emotional facial expressions (see266 for conflicting 

findings). 

Section Summary 
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Taken together, these suggest that individuals with MDD demonstrate altered 

neural responsiveness to both positively and negatively valenced facial stimuli, whether 

they are presented inside or outside of conscious awareness. These results may provide a 

neural mechanism for the negative bias in facial emotion processing in MDD described in 

a previous section of this review. Specifically, this negative bias in emotion processing 

may reflect top-down dysfunction in brain areas implicated in the cognitive control of 

attention such as the dorsolateral prefrontal cortex and dorsal anterior cingulate cortex.220, 

221 The above studies demonstrate hypoactivity and reduced levels of connectivity in 

these regions in MDD. These findings may be interpreted as deficits in the cognitive 

control of emotion, during the processing of emotionally salient stimuli (faces).100, 220, 221, 

239  This negative bias may also stem from deficits in brain areas implicated in bottom-up 

emotion processes such as the amygdala and ventromedial prefrontal cortex function 

(including the subgenual cingulate).215, 218 Hyperactivity in the amygdala in response to 

negative facial stimuli has been demonstrated across numerous studies in MDD and a 

small number of studies indicate hypoactivity in this region in response to positive facial 

stimuli. Increased activity in the subgenual cingulate during baseline rest conditions (e.g., 

267, 268) has been consistently reported and emerging body of research suggests that this 

region is hyperactive during the processing of emotional faces. Elevated activity and 

altered connectivity of the amygdala and ventromedial regions such as the subgenual 

cingulate may result in the negative processing bias inherent in the disorder.239 

Preliminary evidence suggests that dysfunction in these key emotion processing areas is 

reversed in the remitted or euthymic state in MDD. These suggest that after mood 
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symptoms remit, MDD patients are able to recruit the dorsolateral prefrontal cortex and 

dorsal anterior cingulate to suppress activity in the amygdala and related regions and the 

impact of emotional stimuli, especially negative stimuli. Moreover, preliminary evidence 

suggests that dysfunction in these key emotion processing regions appears to resolve with 

antidepressant treatment74, 269 and cognitive behavioural therapy.263 Similar to the 

behavioural literature, the influence of depressive symptom severity and burden of illness 

variables on neuronal activity during facial emotion processing in MDD remains to be 

determined.  

BD Neuroimaging Findings: Facial Emotion Processing 

Mood State  

 Functional neuroimaging studies of facial affect processing in BD have revealed 

mixed findings regarding neural activity in brain regions associated with cognitive and 

affective processing during facial emotion tasks.  In a sample of BD patients with mixed 

illness states, amygdala activity was greater in unmedicated patients, but lower in 

medicated patients compared to controls in response to happy faces.270 Moreover, relative 

to controls, rostral anterior cingulate activation was reduced in unmedicated BD whereas, 

medicated BD patients demonstrated similar levels of rostral anterior cingulate 

activation.270 Killgore et al.271, however, found that a sample of bipolar patients in 

varying mood states, demonstrated less activation than controls within the putamen, 

caudate, anterior cingulate gyrus, orbitofrontal cortex, and superior temporal pole. In 

addition to the small sample sizes of these studies, heterogeneity within the participant 
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sample in terms of mood state and symptom severity may partially account for these 

discrepant findings.  

In depressed bipolar patients, relative to healthy controls, heightened activation in 

fronto-striato-thalamic regions, including the superior frontal gyrus, ventral frontal gyrus, 

precentral gyrus, cingulate, putamen, and thalamus in response to happy faces has been 

demonstrated.272  Depressed bipolar patients have also shown elevated activity in the 

amygdala127 and attenuated responses in the orbitofrontal cortex and dorsolateral 

prefrontal cortex to neutral and negative faces (angry, afraid, sad).41  Evidence of greater 

left amygdala-orbitofrontal cortex connectivity in response to sad faces and reduced 

bilateral connectivity between these same regions to happy faces has also been reported in 

depressed but not euthymic BD patients.128 

These overall findings of elevated levels of neuronal activation in limbic and 

emotion-related structures and attenuation of activity in areas subserving primarily 

executive and cognitive processes are similar to those observed in patients with MDD 

during the performance of similar tasks (see above).  Unlike MDD, however, there is little 

evidence that this pattern remits with the offset of depressive symptoms.  In euthymic BD 

patients, compared with healthy controls, studies have demonstrated increased 

hippocampal activity 273 along with enhanced amygdala activity,274 and diminished 

dorsolateral prefrontal cortex activation, when viewing fearful faces.137, 273, 274 (see 137, 

275for conflicting findings).  A preliminary study by Surguladze et al.276 reported that 

euthymic BD patients also show enhanced activity in the medial prefrontal cortex and 

amygdala in response to happy facial expressions. It is plausible that the discrepant 
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findings in subcortical activations in both actively ill and euthymic patients may stem 

from failure to account for co-morbid disorders. For example, Hassel et al.140 reported 

significant associations between co-morbid symptoms of substance abuse and eating 

disorder and neural activity in the prefrontal cortex and subcortical striatal (caudate 

nucleus, putamen) regions in response to happy and neutral faces.  

A number of neuroimaging studies have examined facial affect processing in 

manic patients.  Here, a contrasting pattern of reduced amygdala and subgenual cingulate 

activation in response to sad but not happy facial expressions has been reported, in 

conjunction with a mood-congruent deficit in recognizing sad facial affect.126  Chen et 

al.272 also found that manic patients showed increased activity in the fusiform gyrus in 

response to sad faces perhaps leading to enhanced perceptual processing of these stimuli. 

In this study, a neural response to sad faces was modulated by level of attentional 

processing. That is, whereas implicit processing of sad faces was associated with 

enhanced activation in the amygdala, anterior cingulate cortex, lateral temporal cortex 

and medial prefrontal cortex, explicit processing of sad faces was associated with 

attenuation of these same regions.  Altshuler et al.277 reported increased neural response 

in the amygdala and reduced orbitofrontal cortex response during an emotion 

discrimination task.  Similar to findings in MDD, Foland and colleagues278 also found 

reduced functional connectivity between the ventrolateral prefrontal cortex and the 

amygdala during a facial emotional labeling task in line with reduced inhibitory frontal 

control over amygdala reactivity. Interestingly, reduced connectivity between the 

ventrolateral prefrontal cortex and amygdala was associated with increased manic 
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symptoms. Moreover, consistent with findings in MDD, BD patients in a variety of mood 

states, showed reduced connectivity between the amygdala and anterior cingulate cortex 

in response to negatively-valenced faces.279 

Severity of depressive or manic symptoms may influence neural response to 

affective facial stimuli in BD, although the evidence is again inconsistent. For example, 

patients with more severe depressive illness show significantly enhanced hippocampal 

activation while viewing sad faces compared to those with lesser symptoms of illness.241 

Moreover, increased depressive symptom severity was associated with lower activation in 

the medial frontal gyrus in response to angry faces.280 However, other studies have failed 

to find significant associations between levels of brain activation and mood state279, 281 or 

symptom severity in BD patients.137, 144, 270, 282 

Studies Comparing Patients with Unipolar and Bipolar Depression 

A small number of neuroimaging studies comparing individuals with unipolar 

versus bipolar depression while performing facial affective processing tasks suggest that 

different pathophysiological mechanisms may distinguish these two types of depression.  

Almeida et al.283 found that recurrent MDD was associated with a top-down negative 

connectivity between the orbitomedial prefrontal cortex and amygdala to positive (happy) 

faces suggesting a top-down prefrontal ‘inhibition’ of amygdala activity to positive facial 

expressions.  Moreover, in MDD patients, the greater the medication load, the more 

positive (less abnormal) the effective connectivity between these two regions.  By 

contrast, BD depression was associated with a bottom-up disconnectivity between the 

amygdala and orbitomedial prefrontal cortex, suggesting reduced inhibitory control over 
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amygdala reactivity in this disorder.  Depressed bipolar patients have also shown 

enhanced activation in the amygdala to neutral and sad faces relative to controls, remitted 

BD patients, and depressed individuals with MDD.127  Finally, Lawrence and 

colleagues241 also found enhanced levels of activity in limbic and emotion-related 

structures in patients with BD relative to MDD.  Specifically, these authors reported that a 

heterogeneous sample of euthymic and depressed bipolar patients showed greater 

activations in subcortical and ventral prefrontal regions to positive and negative facial 

expressions relative to patients with unipolar depression and controls.  Overall, these data 

suggest that patients with bipolar depression may be biased towards negative mood 

congruent facial expressions, whereas unipolar depression is characterized by an 

attentional bias away from positive expressions.127   

Illness Burden 

A limited number of studies have examined the relation between burden of illness 

variables and neural activity during affective facial processing in BD. Recent work has 

demonstrated significant associations between an earlier illness onset and both amygdala 

hyperactivity137 and decreased activity within the dorsolateral prefrontal cortex.274 A 

greater illness onset was associated with reduced functional connectivity between the 

amygdala and orbitofrontal cortex in response to sad faces in a mixed sample of patients 

in depressed and remitted mood states.128. Foland et al.278 also found that reduced 

connectivity between the ventrolateral prefrontal cortex and amygdala was associated 

with number of previous manic episodes and illness duration in manic patients. It should 

be noted, however, that Blumberg et al.270 did not find any significant associations 
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between level of brain activation and variables such as illness duration, or age of onset 

illness. Critically, however, BD patients with a longer illness duration and earlier age of 

illness onset were found to have greater dorsal prefrontal cortex and reduced amygdala 

activity in response to negatively valenced faces, suggesting an ameliorating effect of a 

greater illness burden on neural response.127, 140 

Medication Status 

As in MDD, administration of pharmacological agents may alter the neural 

circuits underlying the perception and recognition of facial emotion in BD.  Specifically,  

two recent studies report that BD patients treated with 12 weeks of lamotrigine 

monotherapy demonstrated ‘normalized’ (increased) activations within the neural 

circuitry involved in facial affect processing (e.g., medial frontal cortex, precentral and 

anterior cingulate gyri, middle temporal gyrus) in response to angry 284 and sad faces.285   

Age 

 Finally, neuroimaging studies conducted in adolescents with bipolar disorder 

similarly show enhanced activations in subcortical limbic regions and hypoactivation in 

prefrontal regions in response to emotional faces. 41, 146, 286.  These findings have been 

shown in euthymic youth with BD (e.g., 287-289 and heterogeneous samples of patients in a 

variety of mood states.280-282, 290 Finally, relative to controls, BD youth demonstrate 

reduced connectivity between the amygdala and neural regions thought to be involved in 

facial expression processing and emotional stimuli (posterior cingulate/precuneus and 

fusiform gyrus/parahippocampal gyrus).291  

Section Summary 
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Taken together, these neuroimaging findings support theories proposing 

abnormally increased activity in subcortical and limbic emotion-processing regions (e.g., 

amygdala) and reduced response in prefrontal cortical emotion-regulation regions in 

BD.206 These dysfunctional patterns of neural activity and connectivity are observed in 

both manic and depressed bipolar patients (e.g., 278, 283). However, in contrast to patients 

with MDD, evidence suggests that in BD patients, alterations in regions implicated in 

emotion appraisal, generation, and regulation may not normalize with remission of mood 

symptoms.273, 274, 276 These findings, however, were not consistently observed in euthymic 

BD patients.137, 275 Preliminary research indicates that treatment with a mood stabilizer 

(lamotrigine) may ameliorate dysfunction in neuronal regions involved in the generation 

and regulation of emotion,284, 285 a similar pattern observed after depressive symptoms 

remit.292 Finally, early evidence of differences in connectivity patterns between the 

amygdala and orbitofrontal cortex in response to displays of facial emotion in bipolar 

depression may be a potential biomarkers of this illness that is not present in unipolar 

depression.127 Preliminary evidence indicates that co-morbid symptoms, and in particular 

the presence of anxiety, eating disorder, and substance abuse symptoms may contribute to 

observed patterns of dysfunction in neural circuits involved in mood regulation in BD, 

highlighting the need for future studies to consider co-morbidities in their analyses.137, 140   

Relatively small sample sizes and variable emotion processing paradigms employed in 

these studies may also have contributed to discrepant findings observed in subcortical 

regions such as the amygdala across mood states. 

Facial Emotion Processing Paradigms 
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 It must be noted that studies investigating facial emotion comprehension in mood 

disorders employ diverse methods such as attention bias (non-fMRI:59, 63, 72, 81, 86, 87, 89, 130, 

131; fMRI:74, 100, 149, 229, 239, emotion identification (non-fMRI: 29, 48-53, 56, 57, 60-62, 64, 65, 67, 68, 

70, 71, 73, 75, 80, 83-85, 93, 97, 101-103, 107, 112-114, 116-119, 123-125, 129-133, 135, 136, 142, 145, 293; fMRI: 41, 58, 74, 

90, 100, 105, 106, 115, 128, 134, 139-141, 143, 145, 229, 231, 232, 235, 239, 244, 247, 251, 252, 260, 275, 277, 278, 280, 284, 285, 

289, 291 147, 283, 294, and spatial processing (non-fMRI: 66, 81). This list expands to include 

gender identification 104, 137, 140, 238, 244, 246, 263, 269, 276, 279, 281, 295, 296 and passive viewing 

paradigms 54, 237, 253-255, 260, 264-266, 270, 271, 282, 287, 291, 293, 297, 298 when utilizing fMRI to 

uncover the neural mechanisms underlying emotion processing in mood disorders. 

Generally, all paradigms reveal deficits in behavioural measures of emotion processing 

(i.e., reaction time, accuracy, or attention bias). For instance, individuals with MDD and 

BD demonstrate generalized emotion recognition deficits.29, 48-58, 123 Although the 

evidence is less consistent, both disorders appear to demonstrate deficits in recognizing 

happy 51, 53, 61 and neutral 69, 83-85, 107 expressions, as well as an enhanced ability to detect 

facial disgust.90, 142  Both unipolar and bipolar depressed patients appear to show a 

negative response bias during facial processing tasks, including a reduction in sensitivity 

to positively valenced facial expressions and an increase in sensitivity to negatively 

valenced faces.63, 65, 75-82, 90, 130, 131 Similarly, patients with MDD and BD demonstrate an 

attentional bias to negative facial expressions59, 72, 81, 86, 87, 149. Although spatial detection 

of positive facial emotion is impaired in MDD,62, 66 no study has examined this emotion 

processing ability in BD.  During passive viewing paradigms, patients with BD and MDD 

demonstrate hypoactivity in the dorsolateral prefrontal cortex and orbitofrontal cortex, 
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and hyperactivity in the amygdala, anterior cingulate (subgenual and pregenual anterior 

cingulate), although evidence is less consistent for subcortical regions such as the 

amygdala and paralimbic regions.145, 237, 253, 265, 270, 287, 293, 297 During gender identification 

tasks, patients with MDD and BD demonstrate elevated amygdala responses,269, 276, 281, 295 

and reduced connectivity between the amygdala and anterior cingulate cortex.246, 279 By 

contrast, preliminary evidence suggests that during gender identification paradigms, 

patients with MDD show increases in the subgenual anterior cingulate238 and orbitofrontal 

cortex234; whereas patients with BD demonstrate lower activity in the dorsolateral 

prefrontal cortex140 and higher activity in the medial prefrontal cortex276.  

Some divergent patterns may emerge when these behavioural measures are 

compared to its counterparts within fMRI studies. For instance, when comparing accuracy 

and reaction time of facial emotion identification, most fMRI studies state no differences, 

whereas studies exploring only behavioural measures tend to report deficits in patient 

samples. This discrepancy could be due to several factors. Since neuroimaging studies are 

inherently placed under a temporal constraint, a decreased number of trials may be used 

in order to shorten the scan duration, consequently decreasing the statistical power during 

within-subject comparisons. Reduced statistical power for behavioural measures in fMRI 

is also seen due to smaller samples. Bourke et al.33 previously noted relatively low sample 

sizes in facial emotion studies in MDD.  

Task complexity is another issue that may contribute to the inconsistency seen 

during facial emotion recognition. Some fMRI studies235, 278 appear to employ emotion 

recognition tasks that are not difficult or cognitively challenging (e.g., 235, 278). The goal of 
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these studies is generally to elicit activation from specific brain regions of interest and not 

necessarily to investigate performance differences emotion recognition and 

discrimination.278  While it is beneficial to increase the number of emotions examined for 

identification in order to improve ecological validity, this type of complexity may engage 

supplementary neural regions (primarily related to ToM) that may be hard to disentangle 

from neural regions that are predominantly affected in the identification of basic 

emotions.299 As is generally seen in the neuroimaging literature of emotion identification, 

while patients with mood disorders may perform comparably to healthy individuals on 

behavioural measures, the neural processing of that information is extensively altered 

(e.g.,139, 244). Another shortfall of the comparison of results within the emotion 

identification paradigm is the number and types of emotions presented. Although this 

point was highlighted when comparing fMRI and non-fMRI studies, this variation is seen 

within these groups as well. For instance, while some studies might only present angry 

and neutral faces, others only present angry and happy expressions, making it difficult to 

yield firm conclusions regarding the potential emotion-specific recognition deficits.  

Neural Correlates of Affective Prosody Recognition 

Recognition of emotional prosody is thought to draw upon multiple processing 

resources mediated by a complex neural network found primarily in the right superior 

temporal region.300, 301  Wildgruber et al.301 recently proposed a neuroanatomical model 

implicating right-sided primary and association audition areas in the temporal lobe in the 

perception and extraction of auditory information,302-304 whereas posterior regions of the 

right superior temporal sulcus are thought to be involved in representing the meaning of 
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the acoustic sequences.298, 303 By contrast, evaluative aspects of affective prosody 

identification are believed to be mediated by the bilateral inferior frontal cortex 302, 304, 305; 

reviewed in 306 and 301.   

Neuroimaging Findings: Affective Prosody Recognition in Patients with Mood 

Disorders 

The neural correlates of altered affective prosody recognition in mood disorders 

remain relatively unexplored. One preliminary study by Mitchell et al.307 compared the 

neural response of controls and patients with schizophrenia and bipolar disorder to 

recorded scenarios presented in happy, sad, and neutral intonations.  Subjects were 

scanned while passively listening to affective prosody stimuli and while actively 

attending to the emotional intonation of each phrase.  During the passive listening task, 

relative to healthy controls, the bipolar group demonstrated less activation in the 

amygdala, uncus, bilateral superior temporal gyrus and right inferior frontal gyrus in 

response to pure emotional prosody and greater activation of the left superior temporal 

gyrus in response to unfiltered emotional prosody. The lack of activation found in the 

right-sided prefrontal and temporal areas implicated in affective prosody recognition (see 

above), suggests a reduced neural capacity to process this type of emotional stimuli.307   

Mood State, Illness Burden, Medication Status, Age 

The influence of mood state, illness burden, medication status, and age on neural 

response during affective prosody processing remains to be investigated. 

Neural Correlates of Theory of Mind Responding in Patients with Mood Disorders 
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Neuroimaging and patient studies of ToM implicate a core network of neural 

regions that serve diverse functions, and include cognitive (e.g., dorsolateral prefrontal 

cortex;23, 308, 309, affective (e.g., medial prefrontal cortex;194, 310-313; anterior paracingulate 

cortex;314, 315 and memory systems (e.g., posterior cingulate; temporal poles; 314; see 

McKinnon et al.34, for a review).  Moreover, neuroimaging evidence also implicates the 

posterior superior temporal sulcus, involved in biological motion perception 316, 317 

including socially relevant directional cues such as the eye gaze of others,318, 319 and the 

adjacent temporoparietal junction, involved in perspective-taking as critical for ToM 

ability.7, 321, 322 

Neuroimaging Findings: Theory of Mind 
 
Mood State 

 To date, two preliminary investigations have examined the neural correlates of 

ToM in samples of euthymic patients with BD.  Malhi et al.323 instructed BD patients and 

matched controls to observe computer-animated ToM stimuli depicting complex mental 

states such as bluffing, persuading, surprising, and mocking. Patients performed more 

poorly than controls on this task. These authors also found that, relative to controls, BD 

patients demonstrated a diminished pattern of activation in the supramarginal, angular, 

and middle temporal gyri.  These regions have been shown previously to have strong 

functional connectivity with the temporoparietal junction and superior temporal sulcus,324 

regions thought crucial to ToM.  Moreover, the patient sample showed a reduced neural 

response in the insula and bilateral inferior frontal gyri during viewing of these stimuli.  

These regions are strongly implicated in the mirror neuron system involved in decoding 
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the actions and intentions of others (325; see Empathy section below for further description 

of the mirror neuron system). 

 In a separate study, Kim et al.326 examined the performance of euthymic bipolar 

patients on a social cognitive task that involved inferring the reason for the expressed 

emotion of a virtual human (avatar) based on emotional cues (facial expression of avatar 

and verbal description of experience).  Similar to Malhi et al.323, euthymic BD patients 

showed hypoactivation in mirror neuron system regions such as the right inferior frontal 

gyrus, right insula, as well as the right premotor cortex during happy and angry emotional 

conditions.326  Moreover, although the BD group performed comparably to controls on 

the social cognitive task, they showed significantly delayed response times during the 

emotional conditions.   

Medication Status 

Kim et al.326 found that neither the number of medications nor medication dosage 

was found to influence performance or neuronal activation during ToM performance.   

Illness Burden, Age 

The effect of illness burden and age on neuronal activation during ToM performance in 

mood disorders remains an underexplored area of research.   

Neural Correlates of Empathic Responding 
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Although few studies have examined the neural correlates of empathy, 

preliminary evidence suggests enhanced activations of regions involved in cognitive 

processing including the dorsolateral prefrontal regions,327 as well as affective regions 

including the medial and orbitofrontal prefrontal cortex,327, 328 paracingulate,328 and the 

amygdala 328 during empathic responding.  Furthermore, regions implicated in 

recollective memory function are also recruited during empathic responding including the 

anterior and posterior cingulate, and temporal poles.328  Recent evidence also indicates 

that the mirror neuron system may play a role in social cognition, including emotion 

recognition,329 ToM,330 and the emotional aspects of empathy.331-333  The mirror neuron 

system includes the inferior frontal gyrus, posterior parietal cortex, premotor cortex, and 

insula, and is thought to be active when an individual executes a movement and in 

response to the motor acts of others  (see 334 for a review).  Interestingly, whereas patients 

with damage to the dorsolateral prefrontal cortex show impaired performance on 

cognitive (e.g., perspective taking), but not emotional aspects of empathic responding, 

patients with orbitofrontal lesions show the opposite effect.195  In line with these findings, 

Rankin et al.22 found that damage to orbitofrontal, medial and dorsal prefrontal regions in 

patients with frontal variant frontotemporal dementia resulted in impairments to cognitive 

aspects of empathy (e.g., perspective taking).  Damage restricted to the anterior temporal 

lobes, amygdala and ventromedial orbitofrontal regions in patients with temporal variant 

frontotemporal dementia, however, was associated with impairments in both cognitive 

and affective components (e.g., emotional contagion) of empathic responding in social 

situations.  As noted above, many of these same regions show volume loss and/or 
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regional metabolic changes in patients with mood disorders, however, the neural 

correlates of empathic responding in patients with mood disorders have yet to be 

examined.   

Conclusions 

Studies examining social cognition in patients with mood disorders reveal deficits 

on several overlapping social cognitive domains including the perception and recognition 

of affective facial expressions and prosody, ToM, and empathy.  Specifically, the 

majority of studies reviewed indicated that patients with MDD are impaired in the 

recognition of affective facial expressions and prosodic stimuli and show a mood-

congruent bias during emotion recognition tasks.  By contrast, conflicting patterns of 

deficit and performance sparing emerge among studies investigating emotion recognition 

in affective facial and prosodic stimuli among patients with BD.  Impairments in 

performance across a variety of ToM tasks are observed in both MDD and BD.  Patients 

with BD report reduced levels of cognitive empathy and elevated levels of affective 

empathy.  However, a variable pattern of empathic response emerges in MDD.  Critically, 

a small number of studies indicated that these deficits in emotion comprehension, ToM, 

and empathy persist into the remitted state in MDD and BD.  A small body of research 

indicates that deficits in social cognitive ability may worsen with elevated levels of mania 

and depression and over the course of illness in mood disorders; these results are not 

consistently reported.  The effect of course of illness variables, such as duration of illness 

and number of previous mood episodes, remains an underexplored area of research.  

Discrepant findings in the emotion processing literature in mood disorders may result 
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from differences in these illness variables.  Studies that systematically examine the 

moderating influence of these variables on social cognitive performance in patients with 

mood disorders are required. The mixed pattern of findings within each social cognitive 

domain may be also explained by the fact that the majority of these studies recruited 

relatively small samples. The discrepant findings may also stem from differences in mood 

state, symptom severity, course of illness variables, comorbidities, and differences in 

paradigms employed to examine social cognitive response.  

The level of cognitive and affective processing resources required for task 

performance also appears to moderate social cognitive performance in mood disorders.  

Patients with MDD and BD show greater deficits on tests of emotion comprehension and 

ToM that involve high levels of cognitive and affective processing demands relative to 

social cognitive tests that are resource free. These deficits may be mediated by well-

documented impairments in cognitive and affective domains found in these patient 

populations.30, 31, 33, 146 Future studies are warranted to investigate the interaction of 

cognitive (e.g., executive functioning) and affective (e.g., emotion recognition) 

processing resources across social cognitive tasks in mood disorder populations. 

Alterations in social cognitive functioning in patients with mood disorders are 

likely related to alterations in patterns of neuronal activation observed during 

performance of these tasks.  Functional neuroimaging studies of facial emotion 

processing in MDD and BD implicate altered interactions between subcortical and ventral 

prefrontal regions associated with emotion identification and production, and dorsal 

anterior cingulate cortex and dorsolateral prefrontal regions associated with emotion 
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regulation and higher cognitive functions, that may vary with the emotional valence (i.e., 

positive, negative) of affective stimuli.   

Preliminary evidence suggests this pattern is attenuated following treatment with 

psychotropic medication and with psychological interventions.  Few studies have 

examined neural response to emotional prosody and ToM; however, no studies have 

examined the neural correlates of empathy in mood disorders.  

There is very preliminary evidence that alterations in social cognitive functioning, 

specifically emotion recognition, appear to be reduced following administration of 

medication.  Indeed, a recent review by Harmer et al. 335 suggests that antidepressants 

alter emotion processing abilities in healthy individuals and depressed patients early in 

the course of treatment and may contribute to later changes in mood and depressive 

symptoms.  In line with this suggestion, very limited evidence suggests that facial 

emotion recognition may improve following administration of antidepressants such as 

citalopram and reboxetine in MDD.  It will be critical for future studies to examine the 

effect of different medication classes and dosages on social cognitive function in patients 

with mood disorders. 

Early evidence suggests that social cognitive dysfunction, specifically facial 

emotion and ToM deficits, may be associated with poor clinical outcome in major 

depressive disorder and bipolar disorder.  The mood congruent bias in facial emotion 

processing observed in mood disorder patients may also be related to the persistence and 

maintenance of depressive symptoms.96-98 It is possible that a heightened sensitivity to 

negative stimuli and situations (e.g., 336) may lead to a reduction in the number of social 
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interactions and may increase depression severity.59 Alterations in ToM and empathic 

responding are associated with reduced functioning in multiple psychosocial domains in 

these patients.  Conversely, it is possible that impaired social interactions may negatively 

influence social cognitive behavior.  Further studies examining the relation between social 

cognitive and clinical outcome are required, particularly in light of evidence suggesting 

that deficits in cognitive functioning, which are thought to contribute social cognition 

ability, including ToM, are strong predictors of outcome in mood disorder patients (e.g., 

337).  

 Substantial overlap exists in the pattern of social cognitive response observed in 

MDD and in BD, particularly on tests of affective processing.  Nonetheless, preliminary 

findings point towards differences, for example, in the patterns of neural activation 

observed in response to affective stimuli in actively ill and remitted patients with unipolar 

and with bipolar depression.  Dissociations have also been demonstrated in the domain of 

empathy, where different facets of empathic responding appear affected across patients 

with MDD and with BD when tested in the same self-report measures. Variables such as 

mood state at the time of testing (e.g., acute depression vs. euthymia) may contribute to 

preliminary differences observed across groups.  Further behavioural and neuroimaging 

studies that compare directly the performance of patients with MDD and with BD on tests 

of affective processing, ToM and empathy will be required, as well as longitudinal 

investigations that examine how changes in social cognitive performance emerge across 

the two courses of illness.  
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A nascent literature suggests that youth with MDD and BD show impaired 

performance on tests of facial emotion processing.  Social cognitive abilities such as 

emotion comprehension, ToM, and empathy undergo an extended development from 

early childhood to adolescence.338-340  Adolescence, a period of time characterized by 

marked changes in social relationships with peers and family,341, 342 is also associated 

with increased vulnerability to depression and bipolar disorder.343-345 It is possible that 

any alterations in social cognitive processes during this period of development may 

contribute to the early onset of mood disorders.  Alternatively, the development of 

psychiatric morbidity during adolescence could alter or delay the development of social 

cognitive abilities.  A better understanding of social cognition in mood disorders as well 

as factors that may influence social cognitive functioning could improve early 

intervention efforts aimed at reducing the peak morbidity and mortality observed in 

youth.  

The study of social cognitive processing in patients with mood disorders remains 

in an early stage of discovery, where many outstanding questions remain concerning, for 

example, the influence of medications, course of illness variables, and cognitive status on 

task performance and patterns of neuronal activation. Given the heterogeneous profile of 

these disorders, in terms of symptom severity, chronicity, recurrence, co-morbidities, and 

treatment status, it will be important for future studies to incorporate larger sample sizes 

to take into account the influence of these variables on social cognitive processing.  In 

particular, small sample size in a number of studies, particularly those involving fMRI 

paradigms may have constrained the ability to detect performance differences among 
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groups (e.g.,59, 82, 92, 104, 236, 250). Longitudinal studies, for example, will be necessary to 

determine whether social cognitive deficits are trait markers of vulnerability for mood 

disorder patients. Investigations recruiting individuals who are at risk for developing 

mood disorders will also address this issue. Future studies may also determine further 

whether known alterations in neuronal structure (e.g., reduced hippocampal volume) in 

MDD and BD are associated with altered patterns of social cognitive performance in 

these disorders.  An enhanced understanding of social cognition in patients with mood 

disorders may contribute to new advances in the treatment of these illnesses. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

103 
 

References 
 
1. Begley CE, Annegers JF, Swann AC, et al. The lifetime cost of bipolar disorder in 

the us: An estimate for new cases in 1998. Pharmacoeconomics 2001;19:483-95. 
2. Kessler RC, Akiskal HS, Ames M, et al. Prevalence and effects of mood disorders 

on work performance in a nationally representative sample of u.S. Workers. Am J 
Psychiatry 2006;163:1561-8. 

3. Romera I, Perez V, Menchon JM, et al. Social and occupational functioning 
impairment in patients in partial versus complete remission of a major depressive 
disorder episode. A six-month prospective epidemiological study. Eur Psychiatry 
2010;25(1):58-65. 

4. Wells KB, Stewart A, Hays RD, et al. The functioning and well-being of 
depressed patients. Results from the medical outcomes study. JAMA 
1989;262(7):914-9. 

5. Adolphs R. The neurobiology of social cognition. Curr Opin Neurobiol 
2001;11(2):231-9. 

6. Brothers L. The social brain: A project for integrating primate behavior and 
neurophysiology in a new domain. Concepts Neurosci 1990;1:27-51. 

7. Frith U, Frith CD. Development and neurophysiology of mentalizing. Philos 
Trans R Soc Lond B Biol Sci 2003;358(1431):459-73. 

8. Davis MH. A multidimensional approach to individual differences in empathy. 
JSAS Catalog of Selected Documents in Psychology 1980;10:85. 

9. Mehrabian A, Epstein N. A measure of emotional empathy. J Pers 
1972;40(4):525-43. 

10. Phillips AT, Wellman HM, Spelke ES. Infants' ability to connect gaze and 
emotional expression to intentional action. Cognition 2002;85(1):53-78. 

11. Decety J, Jackson PL. The functional architecture of human empathy. Behav Cogn 
Neurosci Rev 2004;3(2):71-100. 

12. Bora E, Gokcen S, Veznedaroglu B. Empathic abilities in people with 
schizophrenia. Psychiatry Res 2008;160(1):23-9. 

13. Bora E, Vahip S, Gonul AS, et al. Evidence for theory of mind deficits in 
euthymic patients with bipolar disorder. Acta Psychiatr Scand 2005;112:110-6. 

14. Brüne M. Emotion recognition, 'theory of mind,' and social behavior in 
schizophrenia. Psychiatry Res 2005;133(2-3):135-47. 

15. Buitelaar JK, van der Wees M. Are deficits in the decoding of affective cues and 
in mentalizing abilities independent? J Autism Dev Disord 1997;27(5):539-56. 

16. Carr MB, Lutjemeier JA. The relation of facial affect recognition and empathy to 
delinquency in youth offenders. Adolescence 2005;40(159):601-19. 

17. Henry JD, Phillips LH, Crawford JR, et al. Theory of mind following traumatic 
brain injury: The role of emotion recognition and executive dysfunction. 
Neuropsychologia 2006;44(10):1623-8. 

18. Davis MH. Empathy: A social psychological approach. Madison, WI: Brown & 
Benchmark Publishers; 1994. 

19. Ickes W. Empathic accuracy. New York: Guilford Press; 1997. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

104 
 

20. Adolphs R. The social brain: Neural basis of social knowledge. Ann Rev Psychol 
2009;60:693-716. 

21. Ongur D, Price JL. The organization of networks within the orbital and medial 
prefrontal cortex of rats, monkeys and humans. Cereb Cortex 2000;10(3):206-19. 

22. Rankin KP, Kramer JH, Miller BL. Patterns of cognitive and emotional empathy 
in frontotemporal lobar degeneration. Cogn Behav Neurol 2005;18:28-36. 

23. Stone VE, Baron-Cohen S, Knight RT. Frontal lobe contributions to theory of 
mind. J Cogn Neurosci 1998;10:640-56. 

24. Adolphs R. The neurobiology of social cognition. Curr Opin Neurobiol 
2001;11(2):231-9. 

25. Altshuler LL, Ventura J, van Gorp WG, et al. Neurocognitive function in 
clinically stable men with bipolar i disorder or schizophrenia and normal control 
subjects. Biol Psychiatry 2004;56:560-9. 

26. Decety J, Lamm C. The role of the right temporoparietal junction in social 
interaction: How low-level computational processes contribute to meta-cognition. 
Neuroscientist 2007;13(6):580-93. 

27. Olson IR, Plotzker A, Ezzyat Y. The enigmatic temporal pole: A review of 
findings on social and emotional processing. Brain 2007;130(Pt 7):1718-31. 

28. Price JL, Drevets WC. Neurocircuitry of mood disorders. Neuropsychopharmacol 
2010;35:192-216. 

29. Bozikas VP, Tonia T, Fokas K, et al. Impaired emotion processing in remitted 
patients with bipolar disorder. J Affect Disord 2006;91:53-6. 

30. Mur M, Portella MJ, Martinez-Arán A, et al. Persistent neuropsychological deficit 
in euthymic bipolar patients: Executive function as a core deficit. J Clin 
Psychiatry 2007;68:1078-86. 

31. Hasselbalch BJ, Knorr U, Kessing LV. Cognitive impairment in the remitted state 
of unipolar depressive disorder: A systematic review. J Affect Disord in press. 

32. Preiss M, Kucerova H, Lukavsky J, et al. Cognitive deficits in the euthymic phase 
of unipolar depression. Psychiatry Res 2009;169(3):235-9. 

33. Bourke C, Douglas K, Porter R. Processing of facial emotion expression in major 
depression: A review. Aust NZ J Psychiatry 2010;44:681-96. 

34. McKinnon MC, Levine B, Moscovitch M. Domain-general contributions to social 
reasoning: The perspective from cognitive neuroscience. In: Roberts MJ, editor. 
Integrating the mind. Hove, UK: Psychology Press; 2007. p. 153-77. 

35. Judd LL, Akiskal HS, Schettler PJ, et al. A prospective investigation of the natural 
history of the long-term weekly symptomatic status of bipolar ii disorder. Arch 
Gen Psychiatry 2003;60:261-9. 

36. Judd LL, Akiskal HS, Schettler PJ, et al. The long-term natural history of the 
weekly symptomatic status of bipolar i disorder. Arch Gen Psychiatry 
2002;59:530-7. 

37. Ghaemi SN, Sachs GS, Chiou AM, et al. Is bipolar disorder still underdiagnosed? 
Are antidepressants overutilized? J Affect Disord 1999;52(1-3):135-44. 

38. Hirschfeld RM, Lewis L, Vornik LA. Perceptions and impact of bipolar disorder: 
How far have we really come? Results of the national depressive and manic-



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

105 
 

depressive association 2000 survey of individuals with bipolar disorder. J Clin 
Psychiatry 2003;64(2):161-74. 

39. Awad AG, Rajagopalan K, Bolge SC, et al. Quality of life among bipolar disorder 
patients misdiagnosed with major depressive disorder. Prim Care Companion J 
Clin Psychiatry 2007;9(3):195-202. 

40. Ghaemi SN, Boiman EE, Goodwin FK. Diagnosing bipolar disorder and the effect 
of antidepressants: A naturalistic study. J Clin Psychiatry 2000;61(10):804-8; quiz 
9. 

41. Altshuler L, Bookheimer S, Townsend J, et al. Regional brain changes in bipolar i 
depression: A functional magnetic resonance imaging study. Bipolar Disord 
2008;10(6):708-17. 

42. Depp CA, Mausbach BT, Harvey PD, et al. Social competence and observer-rated 
social functioning in bipolar disorder. Bipolar Disord 2010;12(8):843-50. 

43. Elgie R, Morselli PL. Social functioning in bipolar patients: The perception and 
perspective of patients, relatives and advocacy organizations - a review. Bipolar 
Disord 2007;144:144-57. 

44. Hirschfeld RM, Dunner DL, Keitner G, et al. Does psychosocial functioning 
improve independent of depressive symptoms? A comparison of nefazodone, 
psychotherapy, and their combination. Biol Psychiatry 2002;51(2):123-33. 

45. Miller IW, Keitner GI, Schatzberg AF, et al. The treatment of chronic depression, 
part 3: Psychosocial functioning before and after treatment with sertraline or 
imipramine. J Clin Psychiatry 1998;59(11):608-19. 

46. Leppänen JM. Emotional information processing in mood disorders: A review of 
behavioral and neuroimaging findings. Curr Opin Psychiatry 2006;19:34-9. 

47. Ekman P. Communication through nonverbal behavior: A source of information 
about an interpersonal relationship. In: Tomkins SS, Izard CE, editors. Affect, 
cognition, and personality. New York: Springer Press; 1965. p. 390-442. 

48. Asthana HS, Mandal MK, Khurana H, et al. Visuospatial and affect recognition 
deficit in depression. J Affect Disord 1998;48(1):57-62. 

49. Csukly G, Czobor P, Szily E, et al. Facial expression recognition in depressed 
subjects: The impact of intensity level and arousal dimension. J Nerv Ment Dis 
2009;197(2):98-103. 

50. Feinberg TE, Rifkin A, Schaffer C, et al. Facial discrimination and emotional 
recognition in schizophrenia and affective disorders. Arch Gen Psychiatry 
1986;43(3):276-9. 

51. Mikhailova ES, Vladimirova TV, Iznak AF, et al. Abnormal recognition of facial 
expression of emotions in depressed patients with major depression disorder and 
schizotypal personality disorder. Biol Psychiatry 1996;40(8):697-705. 

52. Persad SM, Polivy J. Differences between depressed and nondepressed 
individuals in the recognition of and response to facial emotional cues. J Abnorm 
Psychol 1993;102(3):358-68. 

53. Rubinow DR, Post RM. Impaired recognition of affect in facial expression in 
depressed patients. Biol Psychiatry 1992;31(9):947-53. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

106 
 

54. Weniger G, Lange C, Ruther E, et al. Differential impairments of facial affect 
recognition in schizophrenia subtypes and major depression. Psychiatry Res 
2004;128(2):135-46. 

55. Yoon KL, Joormann J, Gotlib IH. Judging the intensity of facial expressions of 
emotion: Depression-related biases in the processing of positive affect. J Abnorm 
Psychol 2009;118(1):223-8. 

56. Karparova SP, Kersting A, Suslow T. Disengagement of attention from facial 
emotion in unipolar depression. Psychiatry Clin Neurosci 2005;59(6):723-9. 

57. Marcel BB, Samson J, Cole JO, et al. Discrimination of facial emotion in 
depressed patients with visual-perceptual disturbances. J Nerv Ment Dis 
1993;181(9):583-4. 

58. Sprengelmeyer R, Steele JD, Mwangi B, et al. The insular cortex and the 
neuroanatomy of major depression. J Affect Disord 2011. 

59. Gotlib IH, Kasch KL, Traill S, et al. Coherence and specificity of information-
processing biases in depression and social phobia. J Abnorm Psychol 
2004;113(3):386-98. 

60. LeMoult J, Joormann J, Sherdell L, et al. Identification of emotional facial 
expressions following recovery from depression. J Abnorm Psychol 
2009;118(4):828-33. 

61. Surguladze SA, Young AW, Senior C, et al. Recognition accuracy and response 
bias to happy and sad facial expressions in patients with major depression. 
Neuropsychology 2004;18(2):212-8. 

62. Suslow T, Junghanns K, Arolt V. Detection of facial expressions of emotions in 
depression. Percept Mot Skills 2001;92(3 Pt 1):857-68. 

63. Gilboa-Schechtman E, Erhard-Weiss D, Jeczemien P. Interpersonal deficits meet 
cognitive biases: Memory for facial expressions in depressed and anxious men 
and women. Psychiatry Res 2002;113(3):279-93. 

64. Harmer CJ, O'Sullivan U, Favaron E, et al. Effect of acute antidepressant 
administration on negative affective bias in depressed patients. Am J Psychiatry 
2009;166(10):1178-84. 

65. Levkovitz Y, Lamy D, Ternochiano P, et al. Perception of dyadic relationship and 
emotional states in patients with affective disorder. J Affect Disord 2003;75(1):19-
28. 

66. Suslow T, Dannlowski U, Lalee-Mentzel J, et al. Spatial processing of facial 
emotion in patients with unipolar depression: A longitudinal study. J Affect Disord 
2004;83(1):59-63. 

67. Flanagan TJ, White H, Carter BG. Differential impairments in emotion face 
recognition in postpartum and nonpostpartum depressed women. J Affect Disord 
2011;128(3):314-8. 

68. Goeleven E, De Raedt R, Baert S, et al. Deficient inhibition of emotional 
information in depression. J Affect Disord 2006;93(1-3):149-57. 

69. Gur RC, Erwin RJ, Gur RE, et al. Facial emotion discrimination: Ii. Behavioral 
findings in depression. Psychiatry Res 1992;42:241-51. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

107 
 

70. Mandal MK, Bhattacharya BB. Recognition of facial affect in depression. Percept 
Mot Skills 1985;61(1):13-4. 

71. Milders M, Bell S, Platt J, et al. Stable expression recognition abnormalities in 
unipolar depression. Psychiatry Res 2010;179(1):38-42. 

72. Fritzsche A, Dahme B, Gotlib IH, et al. Specificity of cognitive biases in patients 
with current depression and remitted depression and in patients with asthma. 
Psychol Med 2010;40(5):815-26. 

73. Gollan JK, McCloskey M, Hoxha D, et al. How do depressed and healthy adults 
interpret nuanced facial expressions? J Abnorm Psychol 2010;119(4):804-10. 

74. Victor TA, Furey ML, Fromm SJ, et al. Relationship between amygdala responses 
to masked faces and mood state and treatment in major depressive disorder. Arch 
Gen Psychiatry 2010;67(11):1128-38. 

75. Gaebel W, Wolwer W. Facial expression and emotional face recognition in 
schizophrenia and depression. Eur Arch Psychiatry Clin Neurosci 
1992;242(1):46-52. 

76. Hale WW, 3rd, Jansen JH, Bouhuys AL, et al. The judgement of facial 
expressions by depressed patients, their partners and controls. J Affect Disord 
1998;47(1-3):63-70. 

77. Koschack J, Hoschel K, Irle E. Differential impairments of facial affect priming in 
subjects with acute or partially remitted major depressive episodes. J Nervand 
Ment Dis 2003;191(3):175-81. 

78. Naranjo C, Kornreich C, Campanella S, et al. Major depression is associated with 
impaired processing of emotion in music as well as in facial and vocal stimuli. J 
Affect Disord 2010. 

79. Bouhuys AL, Bos EH, Geerts E, et al. The association between levels of cortisol 
secretion and fear perception in patients with remitted depression predicts 
recurrence. J Nerv Ment Dis 2006;194(7):478-84. 

80. Bouhuys AL, Geerts E, Mersch PP. Relationship between perception of facial 
emotions and anxiety in clinical depression: Does anxiety-related perception 
predict persistence of depression? J Affect Disord 1997;43(3):213-23. 

81. Sterzer P, Hilgenfeldt T, Freudenberg P, et al. Access of emotional information to 
visual awareness in patients with major depressive disorder. Psychol Med 2011:1-
10. 

82. Gilboa-Schechtman E, Foa E, Vaknin Y, et al. Interpersonal sensitivity and 
response bias in social phobia and depression: Labeling emotional expressions. 
Cognit Ther Res 2008;32(5):605-18. 

83. David AS, Cutting JC. Affect, affective disorder and schizophrenia. A 
neuropsychological investigation of right hemisphere function. Br J Psychiatry 
1990;156:491-5. 

84. Leppänen JM, Milders M, Bell JS, et al. Depression biases the recognition of 
emotionally neutral faces. Psychiatry Res 2004;128(2):123-33. 

85. Wright SL, Langenecker SA, Deldin PJ, et al. Gender-specific disruptions in 
emotion processing in younger adults with depression. Depress Anxiety 
2009;26(2):182-9. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

108 
 

86. Joormann J, Gotlib IH. Selective attention to emotional faces following recovery 
from depression. J Abnorm Psychol 2007;116(1):80-5. 

87. Leyman L, De Raedt R, Schacht R, et al. Attentional biases for angry faces in 
unipolar depression. Psychol Med 2007;37(3):393-402. 

88. Hertel J, Schutz A, Lammers CH. Emotional intelligence and mental disorder. J 
Clin Psychol 2009;65(9):942-54. 

89. Mogg K, Millar N, Bradley BP. Biases in eye movements to threatening facial 
expressions in generalized anxiety disorder and depressive disorder. J Abnorm 
Psychol 2000;109(4):695-704. 

90. Schaefer KL, Baumann J, Rich BA, et al. Perception of facial emotion in adults 
with bipolar or unipolar depression and controls. J Psychiatr Res 2010. 

91. Bach DR, Buxtorf K, Grandjean D, et al. The influence of emotion clarity on 
emotional prosody identification in paranoid schizophrenia. Psychol Med 
2009;39(6):927-38. 

92. Bediou B, Krolak-Salmon P, Saoud M, et al. Facial expression and sex 
recognition in schizophrenia and depression. Can J Psychiatry 2005;50(9):525-33. 

93. Kan Y, Mimura M, Kamijima K, et al. Recognition of emotion from moving 
facial and prosodic stimuli in depressed patients. J Neurol Neurosurg Psychiatry 
2004;75:1667-71. 

94. Basso MR, Bornstein RA. Relative memory deficits in recurrent versus first-
episode major depression on a word-list learning task. Neuropsychology 
1999;13(4):557-63. 

95. MacQueen GM, Galway TM, Hay J, et al. Recollection memory deficits in 
patients with major depressive disorder predicted by past depressions but not 
current mood state or treatment status. Psychol Med 2002;32:251-8. 

96. Bouhuys AL, Geerts E, Gordijn MC. Depressed patients' perceptions of facial 
emotions in depressed and remitted states are associated with relapse: A 
longitudinal study. J Nerv Ment Dis 1999;187(10):595-602. 

97. Geerts E, Bouhuys N. Multi-level prediction of short-term outcome of depression: 
Non-verbal interpersonal processes, cognitions and personality traits. Psychiatry 
Res 1998;79(1):59-72. 

98. Hale WW, 3rd. Judgment of facial expressions and depression persistence. 
Psychiatry Res 1998;80(3):265-74. 

99. Bouhuys AL, Geerts E, Mersch PP, et al. Nonverbal interpersonal sensitivity and 
persistence of depression: Perception of emotions in schematic faces. Psychiatry 
Res 1996;64(3):193-203. 

100. Dannlowski U, Ohrmann P, Bauer J, et al. Amygdala reactivity to masked 
negative faces is associated with automatic judgmental bias in major depression: 
A 3T fMRI study. J Psychiatry Neurosci 2007;32(6):423-9. 

101. Raes F, Hermans D, Williams JM. Negative bias in the perception of others' facial 
emotional expressions in major depression: The role of depressive rumination. J 
Nerv Ment Dis 2006;194:796-9. 

102. Csukly G, Telek R, Filipovits D, et al. What is the relationship between the 
recognition of emotions and core beliefs: Associations between the recognition of 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

109 
 

emotions in facial expressions and the maladaptive schemas in depressed patients. 
J Behav Ther Exp Psychiatry 2011;42(1):129-37. 

103. Gollan JK, Pane HT, McCloskey MS, et al. Identifying differences in biased 
affective information processing in major depression. Psychiatry Res 
2008;159:18-24. 

104. Canli T, Cooney RE, Goldin P, et al. Amygdala reactivity to emotional faces 
predicts improvement in major depression. Neuroreport 2005;16(12):1267-70. 

105. Townsend JD, Eberhart NK, Bookheimer SY, et al. Fmri activation in the 
amygdala and the orbitofrontal cortex in unmedicated subjects with major 
depressive disorder. Psychiatry Res 2010;183(3):209-17. 

106. Moses-Kolko EL, Perlman SB, Wisner KL, et al. Abnormally reduced 
dorsomedial prefrontal cortical activity and effective connectivity with amygdala 
in response to negative emotional faces in postpartum depression. Am J Psychiatry 
2010;167(11):1373-80. 

107. Douglas KM, Porter RJ. Recognition of disgusted facial expressions in severe 
depression. Br J Psychiatry 2010;197:156-7. 

108. Blair RJ, Curran HV. Selective impairment in the recognition of anger induced by 
diazepam. Psychopharmacology (Berl) 1999;147(3):335-8. 

109. Harmer CJ, Shelley NC, Cowen PJ, et al. Increased positive versus negative 
affective perception and memory in healthy volunteers following selective 
serotonin and norepinephrine reuptake inhibition. Am J Psychiatry 
2004;161(7):1256-63. 

110. Murphy SE, Longhitano C, Ayres RE, et al. Tryptophan supplementation induces 
a positive bias in the processing of emotional material in healthy female 
volunteers. Psychopharmacology (Berl) 2006;187(1):121-30. 

111. Browning M, Reid C, Cowen PJ, et al. A single dose of citalopram increases fear 
recognition in healthy subjects. J Psychopharmacol 2007;21(7):684-90. 

112. Merens W, Booij L, Van Der Does AJ. Residual cognitive impairments in 
remitted depressed patients. Depress Anxiety 2008;25(6):E27-36. 

113. Bhagwagar Z, Cowen PJ, Goodwin GM, et al. Normalization of enhanced fear 
recognition by acute ssri treatment in subjects with a previous history of 
depression. Am J Psychiatry 2004;161(1):166-8. 

114. Tranter R, Bell D, Gutting P, et al. The effect of serotonergic and noradrenergic 
antidepressants on face emotion processing in depressed patients. J Affect Disord 
2009;118(1-3):87-93. 

115. Lisiecka D, Meisenzahl E, Scheuerecker J, et al. Neural correlates of treatment 
outcome in major depression. Int J Neuropsychopharmacol 2011;14(4):521-34. 

116. Hayward G, Goodwin GM, Cowen PJ, et al. Low-dose tryptophan depletion in 
recovered depressed patients induces changes in cognitive processing without 
depressive symptoms. Biol Psychiatry 2005;57(5):517-24. 

117. Merens W, Booij L, Haffmans PJ, et al. The effects of experimentally lowered 
serotonin function on emotional information processing and memory in remitted 
depressed patients. J Psychopharmacol 2008;22(6):653-62. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

110 
 

118. Lenti C, Giacobbe A, Pegna C. Recognition of emotional facial expressions in 
depressed children and adolescents. Percept Mot Skills 2000;91(1):227-36. 

119. Mendlewicz L, Linkowski P, Bazelmans C, et al. Decoding emotional facial 
expressions in depressed and anorexic patients. J Affect Disord 2005;89(1-3):195-
9. 

120. Moritz S, Glascher J, Brassen S. Investigation of mood-congruent false and true 
memory recognition in depression. Depress Anxiety 2005;21(1):9-17. 

121. Beck AT. Depression: Causes and treatment. Philadelphia: University of 
Pennsylvania Press; 1967. 

122. Beck AT. Cognitive therapy of depression. New York: The Guilford Press; 1979. 
123. Getz GE, Shear PK, Strakowski SM. Facial affect recognition deficits in bipolar 

disorder. J Int Neuropsychol Soc 2003;9:623-32. 
124. Lembke A, Ketter TA. Impaired recognition of facial emotion in mania. Am J 

Psychiatry 2002;159:302-4. 
125. McClure EB, Treland JE, Snow J, et al. Deficits in social cognition and response 

flexibility in pediatric bipolar disorder. Am J Psychiatry 2005;162:1644-51. 
126. Lennox BR, Jacob R, Calder AJ, et al. Behavioural and neurocognitive responses 

to sad facial affect are attenuated in patients with mania. Psychol Med 
2004;34:795-802. 

127. Almeida JR, Versace A, Hassel S, et al. Elevated amygdala activity to sad facial 
expressions: A state marker of bipolar but not unipolar depression. Biol Psychiatry 
2010;67(5):414-21. 

128. Versace A, Thompson WK, Zhou D, et al. Abnormal left and right amygdala-
orbitofrontal cortical functional connectivity to emotional faces: State versus trait 
vulnerability markers of depression in bipolar disorder. Biol Psychiatry 
2010;67(5):422-31. 

129. McClure EB, Pope K, Hoberman AJ, et al. Facial expression recognition in 
adolescents with mood and anxiety disorders. Am J Psychiatry 2003;160(6):1172-
4. 

130. Gray J, Venn H, Montagne B, et al. Bipolar patients show mood-congruent biases 
in sensitivity to facial expressions of emotion when exhibiting depressed 
symptoms, but not when exhibiting manic symptoms. Cogn Neuropsychiatry 
2006;11:505-20. 

131. Summers M, Papadopoulou K, Bruno S, et al. Bipolar i and bipolar ii disorder: 
Cognition and emotion processing. Psychol Med 2006;36:1799-809. 

132. Addington J, Addington D. Facial affect recognition and information processing 
in schizophrenia and bipolar disorder. Schizophr Res 1998;32(3):171-81. 

133. Edwards J, Pattison PE, Jackson HJ, et al. Facial affect and affective prosody 
recognition in first-episode schizophrenia. Schizophr Res 2001;48:235-53. 

134. Malhi GS, Lagopoulos J, Sachdev PS, et al. Is a lack of disgust something to fear? 
A functional magnetic resonance imaging facial emotion recognition study in 
euthymic bipolar disorder patients. Bipolar Disord 2007;9(4):345-57. 

135. Vaskinn A, Sundet K, Friis S, et al. The effect of gender on emotion perception in 
schizophrenia and bipolar disorder. Acta Psychiatr Scan 2007;116:263-70. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

111 
 

136. Venn HR, Gray JM, Montagne B, et al. Perception of facial expressions of 
emotion in bipolar disorder. Bipolar Disord 2004;6(4):286-93. 

137. Hassel S, Almeida JR, Kerr N, et al. Elevated striatal and decreased dorsolateral 
prefrontal cortical activity in response to emotional stimuli in euthymic bipolar 
disorder: No associations with psychotropic medication load. Bipolar Disord 
2008;10(8):916-27. 

138. Schenkel LS, Pavuluri MN, Herbener ES, et al. Facial emotion processing in 
acutely ill and euthymic patients with pediatric bipolar disorder. J Am Acad Child 
Adolesc Psychiatry 2007;46:1070-9. 

139. Yurgelun-Todd DA, Gruber SA, Kanayama G, et al. Fmri during affect 
discrimination in bipolar affective disorder. Bipolar Disord 2000;2(3 Pt 2):237-
48. 

140. Hassel S, Almeida JR, Frank E, et al. Prefrontal cortical and striatal activity to 
happy and fear faces in bipolar disorder is associated with comorbid substance 
abuse and eating disorder. J Affect Disord 2009;118(1-3):19-27. 

141. Lelli-Chiesa G, Kempton MJ, Jogia J, et al. The impact of the val158met catechol-
o-methyltransferase genotype on neural correlates of sad facial affect processing 
in patients with bipolar disorder and their relatives. Psychol Med 2011;41(4):779-
88. 

142. Harmer CJ, Grayson L, Goodwin GM. Enhanced recognition of disgust in bipolar 
illness. Biological Psychiatry 2002;51:298-304. 

143. Derntl B, Seidel EM, Kryspin-Exner I, et al. Facial emotion recognition in patients 
with bipolar i and bipolar ii disorder. Br J Clin Psychol 2009;48(Pt 4):363-75. 

144. Brotman MA, Guyer AE, Lawson ES, et al. Facial emotion labeling deficits in 
children and adolescents at risk for bipolar disorder. Am J Psychiatry 
2008;165(3):385-9. 

145. Brotman MA, Skup M, Rich BA, et al. Risk for bipolar disorder is associated with 
face-processing deficits across emotions. J Am Acad Child Adolesc Psychiatry 
2008;47(12):1455-61. 

146. McClure-Tone EB. Socioemotional functioning in bipolar disorder versus typical 
development: Behavioral and neural differences. Clin Psychol Sci Pract 
2009;16(2):98-113. 

147. Guyer AE, McClure EB, Adler AD, et al. Specificity of facial expression labeling 
deficits in childhood psychopathology. J Child Psychol Psychiatry 
2007;48(9):863-71. 

148. Rich BA, Grimley ME, Schmajuk M, et al. Face emotion labeling deficits in 
children with bipolar disorder and severe mood dysregulation. Dev Psychopathol 
2008;20(2):529-46. 

149. Brotman MA, Rich BA, Schmajuk M, et al. Attention bias to threat faces in 
children with bipolar disorder and comorbid lifetime anxiety disorders. Biol 
Psychiatry 2007;61(6):819-21. 

150. Uekermann J, Abdel-Hamid M, Lehmkamper C, et al. Perception of affective 
prosody in major depression: A link to executive functions? J Int Neuropsychol 
Soc 2008;14(4):552-61. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

112 
 

151. Murphy D, Cutting J. Prosodic comprehension and expression in schizophrenia. 
Journal of Neurology, Neurosurgery, and Psychiatry 1990;53:727-30. 

152. Peron J, El Tamer S, Grandjean D, et al. Major depressive disorder skews the 
recognition of emotional prosody. Prog Neuropsychopharmacol Biol Psychiatry 
2011;35(4):987-96. 

153. Bozikas VP, Kosmidis MH, Tonia T, et al. Impaired perception of affective 
prosody in remitted patients with bipolar disorder. J Neuropsychiatry Clin 
Neurosci 2007;19:436-40. 

154. Morton JB, Trehub SE, Zelazo PD. Sources of inflexibility in 6-year-olds' 
understanding of emotion in speech. Child Dev 2003;74(6):1857-68. 

155. McKinnon MC, Moscovitch M. Domain-general contributions to social reasoning: 
Theory of mind and deontic reasoning re-explored. Cognition 2007;102:179-218. 

156. Uekermann J, Abdel-Hamid M, Lehmkamper C, et al. Perception of affective 
prosody in major depression: A link to executive functions? J Int Neuropsychol 
Soc 2008;14(4):552-61. 

157. Premack D, Woodruff G. Does the chimpanzee have a theory of mind? Behav 
Brain Sci 1978;4:515-26. 

158. Leslie AM, Friedman O, German TP. Core mechanisms in 'theory of mind'. 
Trends Cogn Sci 2004;8:528-33. 

159. Sabbagh MA. Understanding orbitofrontal contributions to theory-of-mind 
reasoning: Implications for autism. Brain Cogn 2004;55(1):209-19. 

160. Tager-Flusberg H, Sullivan K. A componential view of theory of mind: Evidence 
from williams syndrome. Cognition 2000;76(1):59-90. 

161. Inoue Y, Yamada K, Kanba S. Deficit in theory of mind is a risk for relapse of 
major depression. J Affect Disord 2006;95:125-7. 

162. Baron-Cohen S. Social and pragmatic deficits in autism: Cognitive or affective? J 
Autism Dev Disord 1988;18(3):379-402. 

163. Baron-Cohen S. The development of a theory of mind in autism: Deviance and 
delay? Psychiatr Clin North Am 1991;14(1):33-51. 

164. Baron-Cohen S, Jolliffe T, Mortimore C, et al. Another advanced test of theory of 
mind: Evidence from very high functioning adults with autism or asperger 
syndrome. J Child Psychol Psychiatry 1997;38(7):813-22. 

165. Baron-Cohen S, Wheelwright S, Hill J, et al. The "reading the mind in the eyes" 
test revised version: A study with normal adults, and adults with asperger 
syndrome or high-functioning autism. J Child Psychol Psychiatry 2001;42(2):241-
51. 

166. Brüne M, Brüne-Cohrs U. Theory of mind-evolution, ontogeny, brain mechanisms 
and psychopathology. Neurosci Biobehav Rev 2006;30:437-55. 

167. Baron-Cohen S, Wheelwright S, Hill J, et al. The "reading the mind in the eyes" 
test revised version: A study with normal adults, and adults with asperger 
syndrome or high-functioning autism. J Child Psychol Psychiatry 2001;42(2):241-
51. 

168. Lee L, Harkness KL, Sabbagh MA, et al. Mental state decoding abilities in 
clinical depression. J Affect Disord 2005;86(2-3):247-58. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

113 
 

169. Wang YG, Wang YQ, Chen SL, et al. Theory of mind disability in major 
depression with or without psychotic symptoms: A componential view. Psychiatry 
Res 2008;161(2):153-61. 

170. Kettle JW, O'Brien-Simpson L, Allen NB. Impaired theory of mind in first-
episode schizophrenia: Comparison with community, university and depressed 
controls. Schizophr Res 2008;99(1-3):96-102. 

171. Wolkenstein L, Schonenberg M, Schirm E, et al. I can see what you feel, but i 
can't deal with it: Impaired theory of mind in depression. J Affect Disord 
2011;132(1-2):104-11. 

172. Dziobek I, Fleck S, Kalbe E, et al. Introducing masc: A movie for the assessment 
of social cognition. J Autism Dev Disord 2006;36(5):623-36. 

173. Wilbertz G, Brakemeier EL, Zobel I, et al. Exploring preoperational features in 
chronic depression. J Affect Disord 2010;124(3):262-9. 

174. Inoue Y, Tonooka Y, Yamada K, et al. Deficiency of theory of mind in patients 
with remitted mood disorder. J Affect Disord 2004;82:403-9. 

175. Uekermann J, Channon S, Lehmkämper C, et al. Executive function, mentalizing 
and humor in major depression. J Int Neuropsychol Soc 2008;14:55-62. 

176. Zobel I, Werden D, Linster H, et al. Theory of mind deficits in chronically 
depressed patients. Depress Anxiety 2010;27(9):821-8. 

177. Bull R, Phillips LH, Conway CA. The role of control functions in mentalizing: 
Dual-task studies of theory of mind and executive function. Cognition 
2008;107(2):663-72. 

178. Phillips LH, Bull R, Allen R, et al. Lifespan aging and belief reasoning: 
Influences of executive function and social cue decoding. Cognition in press. 

179. Lahera G, Montes JM, Benito A, et al. Theory of mind deficit in bipolar disorder: 
Is it related to a previous history of psychotic symptoms? Psychiatry Res 
2008;161(3):309-17. 

180. Olley AL, Malhi GS, Bachelor J, et al. Executive functioning and theory of mind 
in euthymic bipolar disorder. Bipolar Disord 2005;7 (Suppl 5):43-52. 

181. Shamay-Tsoory S, Harari H, Szepsenwol O, et al. Neuropsychological evidence of 
impaired cognitive empathy in euthymic bipolar disorder. J Neuropsychiatry Clin 
Neurosci 2009;21(1):59-67. 

182. Montag C, Ehrlich A, Neuhaus K, et al. Theory of mind impairments in euthymic 
bipolar patients. J Affect Disord 2010;123(1-3):264-9. 

183. Kerr N, Dunbar RIM, Bentall RP. Theory of mind deficits in bipolar affective 
disorder. J Affect Disord 2003;73:253-9. 

184. Bazin N, Brunet-Gouet E, Bourdet C, et al. Quantitative assessment of attribution 
of intentions to others in schizophrenia using an ecological video-based task: A 
comparison with manic and depressed patients. Psychiatry Res 2009;167(1-2):28-
35. 

185. McKinnon MC, Cusi AM, MacQueen GM. Impaired theory of mind performance 
in patients with recurrent bipolar disorder: Moderating effect of cognitive load. 
Psychiatry Res 2010;177:261-2. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

114 
 

186. Arts B, Jabben N, Krabbendam L, et al. Meta-analyses of cognitive functioning in 
euthymic bipolar patients and their first-degree relatives. Psychol Med 
2008;38(6):771-85. 

187. Bora E, Yucel M, Pantelis C. Cognitive endophenotypes of bipolar disorder: A 
meta-analysis of neuropsychological deficits in euthymic patients and their first-
degree relatives. J Affect Disord 2009;113(1-2):1-20. 

188. Torres IJ, Boudreau VG, Yatham LN. Neuropsychological functioning in 
euthymic bipolar disorder: A meta-analysis. Acta Psychiatr Scand Suppl 
2007;(434):17-26. 

189. Wolf F, Brune M, Assion HJ. Theory of mind and neurocognitive functioning in 
patients with bipolar disorder. Bipolar Disord 2010;12(6):657-66. 

190. Schenkel LS, Marlow-O'Connor M, Moss JA, et al. Theory of mind and social 
inference in children and adolescents with bipolar disorder. Psychol Med 
2008;38:791-800. 

191. MacQueen GM, Young LT, Robb JC, et al. Effect of number of episodes on 
wellbeing and functioning of patients with bipolar disorder. Acta Psychiatr Scand 
2000;101:374-81. 

192. Gallese V. The roots of empathy: The shared manifold hypothesis and the neural 
basis of intersubjectivity. Psychopathology 2003;36:171-80. 

193. Eisenberg N, Miller PA. Empathy and prosocial behavior. Psychol Bull 
1987;101:91-119. 

194. Baron-Cohen S, Wheelwright S. The empathy quotient: An investigation of adults 
with asperger syndrome or high functioning autism, and normal sex differences. J 
Autism Dev Disord 2004;34:163-75. 

195. Eslinger PJ. Neurological and neuropsychological bases of empathy. Eur Neurol 
1998;39:193-9. 

196. Davis MH. Measuring individual differences in empathy: Evidence for a multi-
dimensional approach. J Pers Soc Psychol 1983;44:113-26. 

197. Guttman HA, Laporte L. Empathy in families of women with borderline 
personality disorder, anorexia nervosa, and a control group. Fam Process 
2000;39:345-58. 

198. Tantam D. Empathy, persistent aggression and antisocial personality disorder. J 
Forensic Psychiatry 1995;6:10-8. 

199. Donges US, Kersting A, Dannlowski U, et al. Reduced awareness of others' 
emotions in unipolar depressed patients. J Nerv Ment Dis 2005;193:331-7. 

200. Cusi AM, Macqueen GM, Spreng RN, et al. Altered empathic responding in major 
depressive disorder: Relation to symptom severity, illness burden, and 
psychosocial outcome. Psychiatry Res 2011;188(2):231-6. 

201. Cusi AM, MacQueen GM, McKinnon MC. Altered empathic responding in 
patients with bipolar disorder. Psychiatry Res 2010;178(2):354-8. 

202. Vogeley K, Bussfeld P, Newen A, et al. Mind reading: Neural mechanisms of 
theory of mind and self-perspective. Neuroimage 2001;14(1 Pt 1):170-81. 

203. Campbell-Sills L, Barlow DH. Incorporating emotion regulation into 
conceptualizations and treatments of anxiety and mood disorders. In: Gross JJ, 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

115 
 

editor. Handbook of emotion regulation. New York: Guilford Press; 2006. p. 542-
59. 

204. Gross JJ, Muñoz RF. Emotion regulation and mental health. Clin Psychol Sci 
Pract 1995;2:151-64. 

205. Kovacs M, Joormann J, Gotlib IH. Emotion (dys)regulation and links to 
depressive disorders. Child Dev Perspect 2008;2(3):149-55. 

206. Phillips ML, Ladouceur CD, Drevets WC. A neural model of voluntary and 
automatic emotion regulation: Implications for understanding the pathophysiology 
and neurodevelopment of bipolar disorder. Mol Psychiatry 2008;13(9):829, 33-57. 

207. Gallese V, Goldman A. Mirror neurons and the simulation theory of mind-
reading. Trends Cogn Sci 1998;2(12):493-501. 

208. Gordon R. Folk psychology as simulation. Mind Lang 1986;1:158-71. 
209. Baldwin W. Information no one else knows: The value of self-report. In: Stone 

AA, Turkkan JS, Bachrach CA, Jobe JB, Kurtzman HS, Cain VS, editors. The 
science of self-report: Implications for research and practice. Mahwah, NJ: 
Lawrence Erlbaum Associates; 2000. p. 3-7. 

210. Phillips ML, Drevets WC, Rauch SL, et al. Neurobiology of emotion perception i: 
The neural basis of normal emotion perception. Biol Psychiatry 2003;54(5):504-
14. 

211. Ochsner KN, Gross JJ. The cognitive control of emotion. Trends Cogn Sci 
2005;9(5):242-9. 

212. Phillips ML, Ladouceur CD, Drevets WC. A neural model of voluntary and 
automatic emotion regulation: Implications for understanding the pathophysiology 
and neurodevelopment of bipolar disorder. Mol Psychiatry 2008;13(9):829, 33-57. 

213. Ochsner KN, Gross JJ. Thinking makes it so: A socia cognitive neuroscience 
approach to emotion regulation. In: Baumeister RF, Vohs KD, editors. Handbook 
of self-regulation: Research, theory, and applications. New York: Guilford Press; 
2004. p. 229-55. 

214. Phan KL, Fitzgerald DA, Nathan PJ, et al. Neural substrates for voluntary 
suppression of negative affect: A functional magnetic resonance imaging study. 
Biol Psychiatry 2005;57(3):210-9. 

215. Phillips ML, Drevets WC, Rauch SL, et al. Neurobiology of emotion perception i: 
The neural basis of normal emotion perception. Biol Psychiatry 2003;54(5):504-
14. 

216. Knight RT, Staines WR, Swick D, et al. Prefrontal cortex regulates inhibition and 
excitation in distributed neural networks. Acta Psychol (Amst) 1999;101(2-3):159-
78. 

217. Miller EK, Cohen JD. An integrative theory of prefrontal cortex function. Annu 
Rev Neurosci 2001;24:167-202. 

218. Ochsner KN, Ray RD, Cooper JC, et al. For better or for worse: Neural systems 
supporting the cognitive down- and up-regulation of negative emotion. 
Neuroimage 2004;23(2):483-99. 

219. Gusnard DA, Raichle ME. Searching for a baseline: Functional imaging and the 
resting human brain. Nat Rev Neurosci 2001;2(10):685-94. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

116 
 

220. Ochsner KN, Bunge SA, Gross JJ, et al. Rethinking feelings: An fmri study of the 
cognitive regulation of emotion. J Cogn Neurosci 2002;14(8):1215-29. 

221. Botvinick MM, Braver TS, Barch DM, et al. Conflict monitoring and cognitive 
control. Psychol Rev 2001;108(3):624-52. 

222. Anderson AK, Phelps EA. Lesions of the human amygdala impair enhanced 
perception of emotionally salient events. Nature 2001;411(6835):305-9. 

223. Morris JS, Ohman A, Dolan RJ. Conscious and unconscious emotional learning in 
the human amygdala. Nature 1998;393(6684):467-70. 

224. Whalen PJ, Rauch SL, Etcoff NL, et al. Masked presentations of emotional facial 
expressions modulate amygdala activity without explicit knowledge. J Neurosci 
1998;18(1):411-8. 

225. LeDoux JE. The emotional brain. New York: Simon & Shuster; 1996. 
226. LeDoux JE. Emotion circuits in the brain. Annu Rev Neurosci 2000;23:155-84. 
227. Phillips ML, Drevets WC, Rauch SL, et al. Neurobiology of emotion perception 

ii: Implications for major psychiatric disorder. Biol Psychiatry 2003;54:515-28. 
228. Sheline YI, Barch DM, Donnelly JM, et al. Increased amygdala response to 

masked emotional faces in depressed subjects resolves with antidepressant 
treatment: An fmri study. Biol Psychiatry 2001;50(9):651-8. 

229. Suslow T, Konrad C, Kugel H, et al. Automatic mood-congruent amygdala 
responses to masked facial expressions in major depression. Biol Psychiatry 
2010;67(2):155-60. 

230. Fu CH, Williams SC, Cleare AJ, et al. Attenuation of the neural response to sad 
faces in major depression by antidepressant treatment: A prospective, event-
related functional magnetic resonance imaging study. Arch Gen Psychiatry 
2004;61(9):877-89. 

231. Matthews SC, Strigo IA, Simmons AN, et al. Decreased functional coupling of the 
amygdala and supragenual cingulate is related to increased depression in 
unmedicated individuals with current major depressive disorder. J Affect Disord 
2008;111(1):13-20. 

232. Peluso MA, Glahn DC, Matsuo K, et al. Amygdala hyperactivation in untreated 
depressed individuals. Psychiatry Res 2009;173(2):158-61. 

233. Surguladze S, Brammer MJ, Keedwell P, et al. A differential pattern of neural 
response toward sad versus happy facial expressions in major depressive disorder. 
Biol Psychiatry 2005;57(3):201-9. 

234. Surguladze SA, El-Hage W, Dalgleish T, et al. Depression is associated with 
increased sensitivity to signals of disgust: A functional magnetic resonance 
imaging study. J Psychiatr Res 2010;44(14):894-902. 

235. Scheuerecker J, Meisenzahl EM, Koutsouleris N, et al. Orbitofrontal volume 
reductions during emotion recognition in patients with major depression. J 
Psychiatry Neurosci 2010;35(5):311-20. 

236. Schaefer HS, Putnam KM, Benca RM, et al. Event-related functional magnetic 
resonance imaging measures of neural activity to positive social stimuli in pre- 
and post-treatment depression. Biol Psychiatry 2006;60(9):974-86. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

117 
 

237. Baeken C, Van Schuerbeek P, De Raedt R, et al. Reduced left subgenual anterior 
cingulate cortical activity during withdrawal-related emotions in melancholic 
depressed female patients. J Affect Disord 2010;127(1-3):326-31. 

238. Gotlib IH, Sivers H, Gabrieli JD, et al. Subgenual anterior cingulate activation to 
valenced emotional stimuli in major depression. Neuroreport 2005;16(16):1731-4. 

239. Fales CL, Barch DM, Rundle MM, et al. Altered emotional interference 
processing in affective and cognitive-control brain circuitry in major depression. 
Biol Psychiatry 2008;63(4):377-84. 

240. Keedwell PA, Andrew C, Williams SC, et al. A double dissociation of 
ventromedial prefrontal cortical responses to sad and happy stimuli in depressed 
and healthy individuals. Biol Psychiatry 2005;58(6):495-503. 

241. Lawrence NS, Williams AM, Surguladze S, et al. Subcortical and ventral 
prefrontal cortical neural responses to facial expressions distinguish patients with 
bipolar disorder and major depression. Biol Psychiatry 2004;55(6):578-87. 

242. Amaral DG. The primate amygdala and the neurobiology of social behavior: 
Implications for understanding social anxiety. Biol Psychiatry 2002;51(1):11-7. 

243. Lee BT, Seok JH, Lee BC, et al. Neural correlates of affective processing in 
response to sad and angry facial stimuli in patients with major depressive disorder. 
Prog Neuropsychopharmacol Biol Psychiatry 2008;32(3):778-85. 

244. Frodl T, Bokde AL, Scheuerecker J, et al. Functional connectivity bias of the 
orbitofrontal cortex in drug-free patients with major depression. Biol Psychiatry 
2010;67(2):161-7. 

245. Dannlowski U, Ohrmann P, Konrad C, et al. Reduced amygdala-prefrontal 
coupling in major depression: Association with maoa genotype and illness 
severity. Int J Neuropsychopharmacol 2009;12(1):11-22. 

246. Chen CH, Suckling J, Ooi C, et al. Functional coupling of the amygdala in 
depressed patients treated with antidepressant medication. Neuropsychopharmacol 
2008;33(8):1909-18. 

247. Norbury R, Selvaraj S, Taylor MJ, et al. Increased neural response to fear in 
patients recovered from depression: A 3t functional magnetic resonance imaging 
study. Psychol Med 2010;40(3):425-32. 

248. Hariri AR, Drabant EM, Munoz KE, et al. A susceptibility gene for affective 
disorders and the response of the human amygdala. Arch Gen Psychiatry 
2005;62(2):146-52. 

249. Fu CH, Williams SC, Brammer MJ, et al. Neural responses to happy facial 
expressions in major depression following antidepressant treatment. Am J 
Psychiatry 2007;164(4):599-607. 

250. Chen CH, Ridler K, Suckling J, et al. Brain imaging correlates of depressive 
symptom severity and predictors of symptom improvement after antidepressant 
treatment. Biol Psychiatry 2007;62(5):407-14. 

251. Yang TT, Simmons AN, Matthews SC, et al. Adolescents with major depression 
demonstrate increased amygdala activation. J Am Acad Child Adolesc Psychiatry 
2010;49(1):42-51. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

118 
 

252. Fales CL, Barch DM, Rundle MM, et al. Antidepressant treatment normalizes 
hypoactivity in dorsolateral prefrontal cortex during emotional interference 
processing in major depression. J Affect Disord 2009;112(1-3):206-11. 

253. Sheline YI, Barch DM, Donnelly JM, et al. Increased amygdala response to 
masked emotional faces in depressed subjects resolves with antidepressant 
treatment: An fmri study. Biol Psychiatry 2001;50(9):651-8. 

254. Dannlowski U, Ohrmann P, Konrad C, et al. Reduced amygdala-prefrontal 
coupling in major depression: Association with maoa genotype and illness 
severity. Int J Neuropsychopharmacol 2009;12(1):11-22. 

255. Keedwell P, Drapier D, Surguladze S, et al. Neural markers of symptomatic 
improvement during antidepressant therapy in severe depression: Subgenual 
cingulate and visual cortical responses to sad, but not happy, facial stimuli are 
correlated with changes in symptom score. J Psychopharmacol 2009;23(7):775-
88. 

256. Mayberg HS, Brannan SK, Tekell JL, et al. Regional metabolic effects of 
fluoxetine in major depression: Serial changes and relationship to clinical 
response. Biol Psychiatry 2000;48(8):830-43. 

257. Nobler MS, Oquendo MA, Kegeles LS, et al. Decreased regional brain 
metabolism after ect. Am J Psychiatry 2001;158(2):305-8. 

258. Keedwell PA, Drapier D, Surguladze S, et al. Subgenual cingulate and visual 
cortex responses to sad faces predict clinical outcome during antidepressant 
treatment for depression. J Affect Disord 2010;120(1-3):120-5. 

259. Ehrenreich H, Hinze-Selch D, Stawicki S, et al. Improvement of cognitive 
functions in chronic schizophrenic patients by recombinant human erythropoietin. 
Mol Psychiatry 2007;12(2):206-20. 

260. Miskowiak KW, Favaron E, Hafizi S, et al. Erythropoietin modulates neural and 
cognitive processing of emotional information in biomarker models of 
antidepressant drug action in depressed patients. Psychopharmacology (Berl) 
2010;210(3):419-28. 

261. Harmer CJ. Serotonin and emotional processing: Does it help explain 
antidepressant drug action? Neuropharmacology 2008;55(6):1023-8. 

262. Fu CH, Williams SC, Cleare AJ, et al. Neural responses to sad facial expressions 
in major depression following cognitive behavioral therapy. Biol Psychiatry 
2008;64(6):505-12. 

263. Costafreda SG, Khanna A, Mourao-Miranda J, et al. Neural correlates of sad faces 
predict clinical remission to cognitive behavioural therapy in depression. 
Neuroreport 2009;20(7):637-41. 

264. Beesdo K, Lau JY, Guyer AE, et al. Common and distinct amygdala-function 
perturbations in depressed vs anxious adolescents. Arch Gen Psychiatry 
2009;66(3):275-85. 

265. Lau JY, Goldman D, Buzas B, et al. Amygdala function and 5-htt gene variants in 
adolescent anxiety and major depressive disorder. Biol Psychiatry 
2009;65(4):349-55. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

119 
 

266. Thomas KM, Drevets WC, Dahl RE, et al. Amygdala response to fearful faces in 
anxious and depressed children. Arch Gen Psychiatry 2001;58(11):1057-63. 

267. Drevets WC, Raichle ME. Neuroanatomical circuits in depression: Implications 
for treatment mechanisms. Psychopharmacol Bull 1992;28(3):261-74. 

268. Mayberg HS, Lozano AM, Voon V, et al. Deep brain stimulation for treatment-
resistant depression. Neuron 2005;45(5):651-60. 

269. Fu CH, Williams SC, Cleare AJ, et al. Attenuation of the neural response to sad 
faces in major depression by antidepressant treatment: A prospective, event-
related functional magnetic resonance imaging study. Arch Gen Psychiatry 
2004;61(9):877-89. 

270. Blumberg HP, Donegan NH, Sanislow CA, et al. Preliminary evidence for 
medication effects on functional abnormalities in the amygdala and anterior 
cingulate in bipolar disorder. Psychopharmacology (Berl) 2005;183(3):308-13. 

271. Killgore WD, Gruber SA, Yurgelun-Todd DA. Abnormal corticostriatal activity 
during fear perception in bipolar disorder. Neuroreport 2008;19(15):1523-7. 

272. Chen C, Lennox B, Jacob R, et al. Explicit and implicit facial affect recognition in 
manic and depressed states of bipolar disorder: A functional magnetic resonance 
imaging study. Biol Psychiatry 2006;59:31-9. 

273. Malhi GS, Lagopoulos J, Sachdev PS, et al. Is a lack of disgust something to fear? 
A functional magnetic resonance imaging facial emotion recognition study in 
euthymic bipolar disorder patients. Bipolar Disord 2007;9(4):345-57. 

274. Yurgelun-Todd DA, Gruber SA, Kanayama G, et al. Fmri during affect 
discrimination in bipolar affective disorder. Bipolar Disord 2000;2(3 Pt 2):237-
48. 

275. Robinson JL, Monkul ES, Tordesillas-Gutierrez D, et al. Fronto-limbic circuitry in 
euthymic bipolar disorder: Evidence for prefrontal hyperactivation. Psychiatry 
Res 2008;164(2):106-13. 

276. Surguladze SA, Marshall N, Schulze K, et al. Exaggerated neural response to 
emotional faces in patients with bipolar disorder and their first-degree relatives. 
Neuroimage 2010;53(1):58-64. 

277. Altshuler L, Bookheimer S, Proenza MA, et al. Increased amygdala activation 
during mania: A functional magnetic resonance imaging study. Am J Psychiatry 
2005;162:1211-3. 

278. Foland L, Altshuler L, Bookheimer S, et al. Evidence for deficient modulation of 
amygdala response by prefrontal cortex in bipolar mania. Psychiatry Res 
2008;162:27-37. 

279. Wang F, Kalmar JH, He Y, et al. Functional and structural connectivity between 
the perigenual anterior cingulate and amygdala in bipolar disorder. Biol 
Psychiatry 2009;66(5):516-21. 

280. Passarotti AM, Sweeney JA, Pavuluri MN. Emotion processing influences 
working memory circuits in pediatric bipolar disorder and attention-
deficit/hyperactivity disorder. J Am Acad Child Adolesc Psychiatry 
2010;49(10):1064-80. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

120 
 

281. Kalmar JH, Wang F, Chepenik LG, et al. Relation between amygdala structure 
and function in adolescents with bipolar disorder. J Am Acad Child Adolesc 
Psychiatry 2009;48(6):636-42. 

282. Rich BA, Vinton DT, Roberson-Nay R, et al. Limbic hyperactivation during 
processing of neutral facial expressions in children with bipolar disorder. Proc 
Natl Acad Sci U S A 2006;103(23):8900-5. 

283. Almeida JR, Versace A, Mechelli A, et al. Abnormal amygdala-prefrontal 
effective connectivity to happy faces differentiates bipolar from major depression. 
Biol Psychiatry 2009;66(5):451-9. 

284. Haldane M, Jogia J, Cobb A, et al. Changes in brain activation during working 
memory and facial recognition tasks in patients with bipolar disorder with 
lamotrigine monotherapy. Eur Neuropsychopharmacol 2008;18:48-54. 

285. Jogia J, Haldane M, Cobb A, et al. Pilot investigation of the changes in cortical 
activation during facial affect recognition with lamotrigine monotherapy in 
bipolar disorder. Br J Psychiatry 2008;192:197-201. 

286. Dickstein DP, Leibenluft E. Emotion regulation in children and adolescents: 
Boundaries between normalcy and bipolar disorder. Dev Psychopathol 
2006;18(4):1105-31. 

287. Pavuluri MN, O'Connor MM, Harral E, et al. Affective neural circuitry during 
facial emotion processing in pediatric bipolar disorder. Biol Psychiatry 
2007;62(2):158-67. 

288. Rich BA, Fromm SJ, Berghorst LH, et al. Neural connectivity in children with 
bipolar disorder: Impairment in the face emotion processing circuit. J Child 
Psychol Psychiatry 2008;49(1):88-96. 

289. Pavuluri MN, Passarotti AM, Harral EM, et al. An fmri study of the neural 
correlates of incidental versus directed emotion processing in pediatric bipolar 
disorder. J Am Acad Child Adolesc Psychiatry 2009;48(3):308-19. 

290. Brotman MA, Rich BA, Guyer AE, et al. Amygdala activation during emotion 
processing of neutral faces in children with severe mood dysregulation versus 
adhd or bipolar disorder. Am J Psychiatry 2010;167(1):61-9. 

291. Rich BA, Fromm SJ, Berghorst LH, et al. Neural connectivity in children with 
bipolar disorder: Impairment in the face emotion processing circuit. J Child 
Psychol Psychiatry 2008;49(1):88-96. 

292. Mayberg HS. Limbic-cortical dysregulation: A proposed model of depression. J 
Neuropsychiatry Clin Neurosci 1997;9(3):471-81. 

293. Brotman MA, Rich BA, Guyer AE, et al. Amygdala activation during emotion 
processing of neutral faces in children with severe mood dysregulation versus 
adhd or bipolar disorder. Am J Psychiatry 2010;167(1):61-9. 

294. Lawrence NS, Williams AM, Surguladze S, et al. Subcortical and ventral 
prefrontal cortical neural responses to facial expressions distinguish patients with 
bipolar disorder and major depression. Biol Psychiatry 2004;55(6):578-87. 

295. Surguladze S, Brammer MJ, Keedwell P, et al. A differential pattern of neural 
response toward sad versus happy facial expressions in major depressive disorder. 
Biol Psychiatry 2005;57(3):201-9. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

121 
 

296. Fu CH, Williams SC, Cleare AJ, et al. Neural responses to sad facial expressions 
in major depression following cognitive behavioral therapy. Biol Psychiatry 
2008;64(6):505-12. 

297. Lee BT, Seok JH, Lee BC, et al. Neural correlates of affective processing in 
response to sad and angry facial stimuli in patients with major depressive disorder. 
Prog Neuropsychopharmacol Biol Psychiatry 2008;32(3):778-85. 

298. Mitchell RL, Elliott R, Barry M, et al. The neural response to emotional prosody, 
as revealed by functional magnetic resonance imaging. Neuropsychologia 
2003;41(10):1410-21. 

299. Pincus D, Kose S, Arana A, et al. Inverse effects of oxytocin on attributing mental 
activity to others in depressed and healthy subjects: A double-blind placebo 
controlled fmri study. Front Psychiatry 2010;1:134. 

300. Ross ED. The aprosodias. Functional-anatomic organization of the affective 
components of language in the right hemisphere. Arch Neurol1981;38(9):561-9. 

301. Wildgruber D, Ackermann H, Kreifelts B, et al. Cerebral processing of linguistic 
and emotional prosody: Fmri studies. Prog Brain Res 2006;156:249-68. 

302. Buchanan TW, Lutz K, Mirzazade S, et al. Recognition of emotional prosody and 
verbal components of spoken language: An fmri study. Brain Res Cogn Brain Res 
2000;9(3):227-38. 

303. Kotz SA, Meyer M, Alter K, et al. On the lateralization of emotional prosody: An 
event-related functional mr investigation. Brain Lang 2003;86(3):366-76. 

304. Wildgruber D, Riecker A, Hertrich I, et al. Identification of emotional intonation 
evaluated by fmri. Neuroimage 2005;24(4):1233-41. 

305. Wildgruber D, Hertrich I, Riecker A, et al. Distinct frontal regions subserve 
evaluation of linguistic and emotional aspects of speech intonation. Cereb Cortex 
2004;14(12):1384-9. 

306. Adolphs R, Damasio H, Tranel D. Neural systems for recognition of emotional 
prosody: A 3-d lesion study. Emotion 2002;2(1):23-51. 

307. Mitchell RL, Elliott R, Barry M, et al. Neural response to emotional prosody in 
schizophrenia and in bipolar affective disorder. Br J Psychiatry 2004;184:223-30. 

308. Channon S, Crawford S. The effects of anterior lesions on performance on a story 
comprehension test: Left anterior impairment on a theory of mind-type task. 
Neuropsychologia 2000;38:1006-17. 

309. Shamay-Tsoory SG, Tomer R, Berger BD, et al. Impaired "affective theory of 
mind" is associated with right ventromedial prefrontal damage. Cogn Behav 
Neurol 2005;18(1):55-67. 

310. Fletcher PC, Happé F, Frith U, et al. Other minds in the brain: A functional 
imaging study of "theory of mind" in story comprehension. Cognition 
1995;57:109-28. 

311. Goel V, Jordan G, Sadato N, et al. Modeling other minds. Neuroreport 
1995;6:1741-6. 

312. Rowe AD, Bullock PR, Polkey CE, et al. "Theory of mind" impairments and their 
relationship to executive functioning following frontal lobe excisions. Brain 
2001;124:600-16. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

122 
 

313. Stuss DT, Gallup GG, Alexander MP. The frontal lobes are necessary for 'theory 
of mind'. Brain 2001;124:279-86. 

314. Gallagher HL, Happé F, Brunswick N, et al. Reading the mind in cartoons and 
stories: An fmri study of 'theory of mind' in verbal and nonverbal tasks. 
Neuropsychologia 2000;38:11-21. 

315. McCabe K, Houser D, Ryan L, et al. A functional imaging study of cooperation in 
two-person reciprocal exchange. Proc Natl Acad Sci U S A 2001;98:11832-5. 

316. Aichhorn M, Perner J, Kronbichler M, et al. Do visual perspective tasks need 
theory of mind? Neuroimage 2006;30(3):1059-68. 

317. Blanke O, Arzy S. The out-of-body experience: Disturbed self-processing at the 
temporo-parietal junction. Neuroscientist 2005;11(1):16-24. 

318. Pelphrey KA, Morris JP, Michelich CR, et al. Functional anatomy of biological 
motion perception in posterior temporal cortex: An fmri study of eye, mouth and 
hand movements. Cereb Cortex 2005;15(12):1866-76. 

319. Pelphrey KA, Viola RJ, McCarthy G. When strangers pass: Processing of mutual 
and averted social gaze in the superior temporal sulcus. Psychol Sci 
2004;15(9):598-603. 

320. Saxe R, Carey S, Kanwisher N. Understanding other minds: Linking 
developmental psychology and functional neuroimaging. Annu Rev Psychol 
2004;55:87-124. 

321. Samson D, Apperly IA, Chiavarino C, et al. Left temporoparietal junction is 
necessary for representing someone else's belief. Nat Neurosci 2004;7(5):499-500. 

322. Saxe R, Kanwisher N. People thinking about thinking people. The role of the 
temporo-parietal junction in "theory of mind". Neuroimage 2003;19(4):1835-42. 

323. Malhi GS, Lagopoulos J, Das P, et al. A functional mri study of theory of mind in 
euthymic bipolar disorder patients. Bipolar Disord 2008;10(8):943-56. 

324. Perner J, Aichhorn M. Theory of mind, language and the temporoparietal junction 
mystery. Trends Cogn Sci 2008;12(4):123-6. 

325. Rizzolatti G, Craighero L. The mirror-neuron system. Annu Rev Neurosci 
2004;27:169-92. 

326. Kim E, Jung YC, Ku J, et al. Reduced activation in the mirror neuron system 
during a virtual social cognition task in euthymic bipolar disorder. Prog 
Neuropsychopharmacol Biol Psychiatry 2009;33(8):1409-16. 

327. Farrow TF, Zheng Y, Wilkinson ID, et al. Investigating the functional anatomy of 
empathy and forgiveness. Neuroreport 2001;12:2433-8. 

328. Völlm BA, Taylor ANW, Richardson P, et al. Neuronal correlates of theory of 
mind and empathy: A functional magnetic resonance imaging study in a nonverbal 
task. NeuroImage 2006;29:90-8. 

329. Carr L, Iacoboni M, Dubeau MC, et al. Neural mechanisms of empathy in 
humans: A relay from neural systems for imitation to limbic areas. Proc Natl Acad 
Sci U S A 2003;100(9):5497-502. 

330. Oberman LM, Ramachandran VS. The simulating social mind: The role of the 
mirror neuron system and simulation in the social and communicative deficits of 
autism spectrum disorders. Psychol Bull 2007;133(2):310-27. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

123 
 

331. Gallese V. Before and below 'theory of mind': Embodied simulation and the 
neural correlates of social cognition. Philos Trans R Soc Lond B Biol Sci 
2007;362(1480):659-69. 

332. Jabbi M, Swart M, Keysers C. Empathy for positive and negative emotions in the 
gustatory cortex. Neuroimage 2007;34(4):1744-53. 

333. Schulte-Ruther M, Markowitsch HJ, Fink GR, et al. Mirror neuron and theory of 
mind mechanisms involved in face-to-face interactions: A functional magnetic 
resonance imaging approach to empathy. J Cogn Neurosci 2007;19(8):1354-72. 

334. Cattaneo L, Rizzolatti G. The mirror neuron system. Arch Neurol 2009;66(5):557-
60. 

335. Harmer CJ, Goodwin GM, Cowen PJ. Why do antidepressants take so long to 
work? A cognitive neuropsychological model of antidepressant drug action. Br J 
Psychiatry 2009;195(2):102-8. 

336. Lewinsohn PM, Lobitz WC, Wilson S. "Sensitivity" of depressed individuals to 
aversive stimuli. J Abnorm Psychol 1973;81(3):259-63. 

337. Martinez-Aran A, Vieta E, Torrent C, et al. Functional outcome in bipolar 
disorder: The role of clinical and cognitive factors. Bipolar Disord 2007;9(1-
2):103-13. 

338. Blakemore SJ. The social brain in adolescence. Nat Rev Neurosci 2008;9(4):267-
77. 

339. Frith U, Frith CD. Development and neurophysiology of mentalizing. Philos 
Trans R Soc Lond B Biol Sci 2003;358(1431):459-73. 

340. Hoffman ML. Empathy, social cognition, and moral action. In: Kurtimes WMG, 
J.L., editor. Handbook of moral behavior and development. Hillsdale, NJ: 
Lawrence Erlbaum; 1991. p. 275-301. 

341. Adams GR, Berzonsky MD, editors. The blackwell handbook of adolescence. 
Oxford: Blackwell; 2003. 

342. Choudhury S, Blakemore SJ, Charman T. Social cognitive development during 
adolescence. Soc Cogn Affect Neurosci 2006;1(3):165-74. 

343. Fleming JE, Offord DR. Epidemiology of childhood depressive disorders: A 
critical review. J Am Acad Child Adolesc Psychiatry 1990;29(4):571-80. 

344. Lewinsohn PM, Hops H, Roberts RE, et al. Adolescent psychopathology: I. 
Prevalence and incidence of depression and other dsm-iii-r disorders in high 
school students. J Abnorm Psychol 1993;102(1):133-44. 

345. Merikangas KR, Akiskal HS, Angst J, et al. Lifetime and 12-month prevalence of 
bipolar spectrum disorder in the national comorbidity survey replication. Arch 
Gen Psychiatry 2007;64(5):543-52. 

 
 

 

 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

124 
 

 

 

 

 

 

 

CHAPTER 3: PERSPECTIVE TAKING IN PATIENTS WITH BD AND MDD 
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Foreword to Chapter 3, Study 1 

Those studies of ToM taken to date in patients with BD reveal a pattern of mixed 

findings which may be moderated by mood state and level of cognitive and affective 

demands of task performance (Shamay-Tsoory et al., 2005).  Although a significant 

number of patients with BD exhibit subsyndromal depressive symptoms that do not meet 

criteria for a full affective episode (Judd et al., 2003), no studies have investigated ToM 

performance in this patient population.  The objective of this study was to examine the 

performance of subsyndromal patients with BD on a task that varied in the demands it 

placed on cognitive processing resources. Specifically, we administered a ToM test 

consisting of a series of first- (‘A thinks X’) and second-order (‘A thinks B thinks or feels 

X’) questions (McKinnon and Moscovitch, 2007). In view of BD patients’ well-

documented deficits in cognitive (e.g., executive functioning) and affective (e.g., emotion 

recognition) processing resources (Summers et al., 2006) and consistent with preliminary 

evidence demonstrating that patients with BD show impairments on tests of ToM ability 

(Kerr et al., 2003), we hypothesized that subsyndromal patients with BD would be 

impaired relative to controls on both first- and second-order ToM tasks. We also predicted 

that the increased cognitive load of the second-order questions would result in a greater 

level of impairment among BD patients. 

We also examined the relation between symptom severity, illness burden (i.e., 

duration of illness, age at illness onset, and number of depressive episodes), and ToM 

ability. Consistent with prior evidence documenting relations between cognitive 

impairment, brain tissue volume loss, and illness variables, it was hypothesized that 
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deficits in ToM performance would be associated with increased levels of symptom 

severity and an increased burden of illness in our BD sample.   

The full author list and citation information for this article are provided below: 

McKinnon, M.C., Cusi, A.M., & MacQueen, G.M. (2010). Impaired theory of mind 

performance in patients with recurrent bipolar disorder: Moderating effect of cognitive 

load. Psychiatry Research, 177(1-2): 261-2. 

The copyright holder of this published paper is Elsevier Ireland Ltd. This scholarly work 

has been printed with permission from Elsevier Ireland Ltd. 
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ABSTRACT  
 

The aim of this study was to investigate theory of mind (ToM) performance on tasks that 

varied in the demands they placed on cognitive processing resources in a sample of 14 

bipolar patients with subsyndromal illness and 14 controls. Patients showed impaired 

performance on cognitively demanding second-order ToM tasks. Reduced ToM 

performance was associated with longer illness duration, and with increased symptom 

severity. 

Keywords: Bipolar disorder; subsyndromal; Theory of mind  
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1.  Introduction  
 

Theory of mind (ToM) refers to the ability to infer the mental states of other 

individuals and to distinguish these mental states from our own.  Studies examining the 

performance of patients with bipolar disorder (BD) on ToM tasks reveal a conflicting 

pattern of performance sparing and impairment (Kerr et al., 2003; Inoue et al., 2004; Bora 

et al., 2005; Olley et al., 2005) that may vary with mood state and the extent of cognitive 

resources required for task performance (Shamay-Tsoory et al., 2005).  Although many 

patients with BD exhibit subsyndromal depressive symptoms that do not meet criteria for a 

full affective episode (Judd et al., 2003), no studies have investigated ToM performance in 

subsyndromal patients.   

Here, we administered a complex ToM test consisting of a series of first- and 

second-order false-belief questions (McKinnon and Moscovitch, 2007) to BD patients 

with subsyndromal illness.  Given that ToM ability depends on a wide range of cognitive 

(e.g., executive functioning) and affective (e.g., emotion recognition) processing 

resources that are affected in BD (Summers et al., 2006), we predicted that patients would 

show deficits on both the first- and second-order ToM tasks.  We expected, however, that 

the extent of this deficit would be greatest for second-order ToM tasks drawing most 

heavily on cognitive processing resources thought impacted in this population.  Finally, in 

light of recent findings suggesting a relation between cognitive impairment, structural 

brain changes, and clinical variables such as past course of illness (MacQueen et al., 

2002), we examined the association between illness burden, symptom severity and ToM 

performance. 
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2.  Methods 

2.1. Participants 

Fourteen subsyndromal patients who met DSM-IV criteria for bipolar disorder 

(mean age = 47.5, S.D. = 10.4; mean years of education=16.2, S.D. = 3.8; 10 women; 8 

Bipolar I; 5 Bipolar II; 1 Bipolar NOS patients) were recruited from the Mood Disorders 

Program at St. Joseph’s Healthcare Hamilton.  On average, patients had experienced 

52.3(S.D. = 67.6) episodes of past illness, with an overall illness duration of 27.2 (S.D. = 

13.2) years (mean age of onset=20.3, S.D. = 10.7).  Subsyndromal status was defined as a 

17-item Hamilton Depression Rating Scale (HAM-D; Hamilton, 1960) score between 7 

and 15 (mean of sample = 10.8, S.D. = 2.4 ) and a Young Mania Rating Scale (YMRS; 

Young et al., 1978) score (mean = 3.2, S.D. = 2.0) less than 10 at testing.  All were on 

medication at testing: lithium (N = 7), anticonvulsants (N = 16), antipsychotic drugs (N = 

8), SSRIs (N = 3), tricyclic antidepressants (N = 1), monoamine oxidase inhibitors (N = 

1), trazadone (N = 1), bupropion (N = 1), stimulants (N = 1), benzodiazepines (N = 9), and 

sedative/hypnotics (N = 1).  Fourteen matched healthy comparison (HC) subjects (mean 

age = 43.1, S.D. = 13.4; mean years of education = 16.4, S.D. = 2.9; 9 women) with no 

history of psychiatric illness and no known family member with BD or schizophrenia 

were included. 

 Exclusion criteria were: inability to provide informed consent; history of 

electroconvulsive therapy or transcranial magnetic stimulation within one year; substance 

abuse in the last six months; current or lifetime history of substance dependence; current 

or prior history of untreated significant medical illness or of neurological illness; history 
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of traumatic brain injury and/or loss of consciousness (lasting more than 60 seconds); use 

of benzodiazepines within 12 h prior to testing. 

The study was approved by the local ethics board and written informed consent 

was obtained from all participants.  

2.2. Theory of Mind Task 

The theory of mind test used includes eight scenarios that describe complex social 

situations, such as social faux pas, followed by four first-order and four second-order 

ToM questions (see McKinnon and Moscovitch, 2007 for details).  Each answer is scored 

0 (error) or 1 (correct) following scoring criteria for a maximum score of 32 on each 

question type.  Responses were scored by one of the creators of the test (M.M.) blind to 

clinical diagnosis.  

 
2.3. Statistical Analyses 

 
 Mixed-design analyses of variance were used to examine differences in ToM 

response between the bipolar and HC groups.  Post-hoc group differences were assessed 

using independent-sample t tests.  Alpha was set at 0.05 for all analyses.  The relation 

between ToM ability, illness burden, and symptom severity was explored with two-tailed 

Pearson’s r correlation coefficients.  

 
3.  Results 

 There was a main effect of stimulus type [F(1, 26) = 48.82, P<0.001], and group 

membership [F(1, 26) = 10.07, P = 0.004], and a significant interaction between Stimulus 

Type and Group [F(1, 26) = 46.45, P = 0.04].  Patients with BD performed poorly 
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compared to HCs for second-order questions [t(26) = -2.86,  P = 0.008] and tended to 

perform worse than controls on first-order questions [t(26) = -1.89, P = 0.07] (see Figure 

1). 

There were significant negative relations between HAM-D scores and first-         

(r = -0.38, P = 0.04) and second-order (r = -0.47, P = 0.01) ToM scores.  A significant 

negative relation was found between illness duration and second-order ToM performance 

(r = -0.65, P = 0.01).  The correlations between ToM performance and age of onset (first-

order ToM: r = 0.25,  P= 0.38; second-order ToM: r = 0.26, P = 0.36), number of illness 

episodes (first-order ToM: r = -0.22, P = 0.50; second-order ToM: r = -0.10, P = 0.76) or 

YMRS scores (first-order ToM: r = -0.25, P = 0.19; second-order ToM: r = -0.10, P = 

0.60) were not statistically significant. 

 

4.  Discussion 

BD patients with subsyndromal depressive symptoms showed impaired 

performance relative to matched controls on a cognitively challenging task that required 

them to integrate two perspectives simultaneously (second-order ToM questions).  There 

was also a trend toward poor performance on a less demanding first-order ToM task 

(McKinnon and Moscovitch, 2007).  Our results suggest a gradient in ToM performance 

among BD patients in remitted, subsyndromal and active phases of illness.  Specifically, 

prior research indicates that BD patients with active illness show impairment on both 

cognitively demanding and resource-free ToM tasks (Kerr et al., 2003).  Here, 

subsyndromal patients were impaired on a cognitively demanding ToM task, and to a 
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lesser extent, showed poor performance on a version of the task with fewer cognitive 

demands.  By contrast, euthymic patients are impaired only on those ToM tasks that rely 

heavily upon cognitive processing resources thought affected despite illness remission 

(Inoue et al., 2004, Bora et al., 2005; Olley et al., 2005).  

Subsyndromal patients with a longer duration of illness were more likely to show 

poor performance on the second-order ToM task, suggesting that ability on complex tests 

of ToM is associated with a greater burden of illness and may worsen over time.  This 

finding is consistent with prior studies in acutely ill patients with pediatric BD (Schenkel 

et al., 2008) and with schizophrenia (Montag et al., 2007), where an extended course of 

illness also predicted ToM impairment.  The offset of ToM ability may also coincide with 

the increased cognitive impairment seen in patients with recurrent illness (MacQueen et 

al., 2002).   

More severe depressive symptoms were associated with worse performance on the 

first- and second-order ToM tasks in our sample, providing preliminary evidence that 

alterations in ToM responding may be a state-dependent deficit in this illness.  These 

results are in contrast with Bora et al. (2005) who found no relation between ToM 

performance and symptom severity in euthymic patients with BD.  The restricted range of 

HAM-D and YMRS scores in the Bora et al. (2005) sample likely limited these authors’ 

ability to detect this relation. 

 This preliminary study provides provocative evidence of impaired ToM ability in 

a sample of BD patients with subsyndromal depressive symptoms and indicates that 

cognitive processing demands may moderate this impairment.  Caution is warranted in 
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the interpretation of these results, however given the low sample size that may have 

obscured group differences and the heterogeneous medication status of participants.   

Future longitudinal studies are awaited to confirm these findings. 
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Figure 1. Mean number of correct responses by healthy controls and by patients with    
 
                BD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations: BD, bipolar disorder group; HC, healthy controls; ToM, theory of mind 
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Foreword to Chapter 3, Study 2 

Similar to the BD literature, those studies of ToM taken to date in patients with 

MDD reveal a pattern of mixed findings which may stem from differences in illness state 

and the amount of central processing resources required for task performance.  Moreover, 

to date, no study has examined ToM ability in patients with subsyndromal MDD. This is 

surprising in light of evidence suggesting that patients with subsyndromal symptoms are 

vulnerable to increased rates of relapse (Judd et al., 1998a). The objective of this study 

was to examine the performance of subsyndromal patients with MDD on a task that varied 

in the demands it placed on cognitive processing resources. We hypothesized that our 

subsyndromal sample would be impaired relative to controls on both first- and second-

order ToM tasks, consistent with well-document deficits in cognitive and affective 

processing thought requisite for ToM response, and also found in MDD (e.g., Demenescu 

et al., 2010). We also predicted that the increased cognitive load of the second-order 

questions would result in a greater level of impairment among MDD patients. 

We also examined the relation between symptom severity, illness burden, and 

ToM ability. Consistent with prior evidence documenting relations between cognitive 

impairment, brain tissue volume loss, and illness variables (e.g., MacQueen et al., 2002), 

it was hypothesized that deficits in ToM performance would be associated with increased 

levels of symptom severity and an increased burden of illness in our MDD sample.   

This paper was submitted for review to the Journal of Affective Disorders on 

October 18, 2011. 
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ABSTRACT 
 

Background: Findings regarding theory of mind (ToM) in patients with major depressive 

disorder (MDD) are conflicting suggesting that key variables, such as task complexity 

and symptom severity, may moderate performance on ToM tasks.  The aim of this study 

was to investigate ToM ability in a sample of MDD patients with subsyndromal 

symptoms of illness using a measure that varied in the demands it placed on cognitive 

processing resources.  The relation of ToM performance to symptom severity, past burden 

of illness, and psychosocial function was also examined.  

Methods: Twenty MDD patients with subsyndromal symptoms and 20 control subjects 

completed a task consisting of first- and second-order ToM stimuli, and the Social 

Adjustment Scale Self-Report, a measure of psychosocial functioning.  

Results: The MDD group demonstrated worse performance than control subjects on 

second-order ToM questions; no such deficit was observed for first-order ToM stimuli. 

Impaired ToM performance was related to symptom severity but was independent of 

burden of illness. Reduced ToM ability was also associated with poor psychosocial 

functioning.  

Limitations: This study represents a preliminary investigation of ToM ability in patients 

with MDD.  Additional studies, involving larger samples, are required to more adequately 

characterize the effects of current mood state and illness burden on social cognitive 

performance in this population. 
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Conclusions: This preliminary study provides the first evidence of altered ToM 

responding in MDD patients with subsyndromal symptoms.  Difficulties inferring the 

mental states of others may result in compromised social interactions found in this 

population.  

Keywords: Major depressive disorder; subsyndromal symptoms; Theory of mind; 

psychosocial function  
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1. Introduction 

Theory of mind (ToM) has been described as the ability to infer the mental states 

of others in order to understand and predict their behaviour (Premack and Woodruff, 

1978). Intact theory of mind ability is thought integral to navigating the social world 

(Mar, 2011; Watson et al., 1999) and to the maintenance of interpersonal relationships 

(Tomasello et al., 2005). Recent work has examined the performance of patients with 

major depressive disorder (MDD) on tests of social cognition, demonstrating deficits in 

the perception and recognition of affective stimuli, including faces, in this population 

(Asthana et al., 1998; Bouhuys et al., 2006; Csukly et al., 2009).  Numerous studies have 

also demonstrated deficits across a broad range of cognitive (e.g., executive functioning) 

and affective (e.g., emotion comprehension) domains in MDD (see Demenescu et al., 

2010; Hasselbalch et al., 2011 for recent reviews) that are required for performance on 

higher-order social cognition tasks, including ToM (e.g., Bailey and Henry, 2008; Bora et 

al., 2005).  Accordingly, a small number of studies examining ToM performance in 

patients with MDD point towards deficits in this ability among this population (e.g., Lee 

et al., 2005; Wang et al., 2008), however, these results remain conflicting.  It is probable 

that a number of key variables moderate ToM performance among this population, 

including task complexity, which has been identified as impacting performance across a 

host of cognitive tasks in patients with mood disorders (e.g., King et al., 2010; McKinnon 

et al., 2010).  Here, we examined the performance of patients with subsyndromal MDD 

on a ToM task that varied in the cognitive demands placed upon participants.  To date, no 

study has examined ToM performance in depressed patients experiencing subsyndromal 
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symptoms although research has shown that patients experiencing sub-clinical symptoms 

are at risk for a poor prognosis (Judd et al., 1998a) and cognitive impairment (Preiss et 

al., 2009). Although controversial, numerous studies have also pointed towards a 

cumulative burden of illness on tests of social (e.g., Uekermann et al., 2008) and 

cognitive (e.g., MacQueen et al., 2002) performance in patients with mood disorders; 

hence, we examined the relation of ToM performance to illness burden. The relation of 

ToM performance to an index of psychosocial functioning was also examined. 

To date, a small number of studies have examined ToM performance in patients 

with MDD.  Two studies reported ToM deficits on the Reading the Mind in the Eyes Test 

(RMET), a measure of mental state decoding, in severely depressed patients (Lee et al., 

2005) and in actively depressed patients with psychotic and non-psychotic symptoms 

(Wang et al., 2008). Another study did not, however, find any evidence of RMET deficits 

in a mixed sample of patients with varying levels of depression, including milder forms 

such as dysthymia (Wolkenstein et al., 2011). The inclusion of patients experiencing 

milder symptoms may have contributed to the lack of ToM deficits in this study.  

Interestingly, this same sample did show performance deficits on a more complex ToM 

task, the ecologically-valid Movie for Assessment of Social Cognition, a standardized 

paradigm that assesses participants’ ability to recognize the intentions, thoughts, and 

emotions of multiple movie characters (Wilbertz et al., 2010).  ToM has also been 

examined in remitted patients with MDD.  Inoue et al. (2004) reported ToM deficits in a 

combined sample of remitted patients with unipolar and bipolar depression on cognitively 

challenging second-order false-belief questions that involve considering the perspective 
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of two different characters simultaneously (i.e., “A thinks B believes X”); no such 

impairments were observed for first-order false belief stimuli that involve adopting the 

perspective of a single character (i.e., “A thinks X”)  (Inoue et al., 2006) .  

Critically, performance deficits have been shown to emerge on less cognitively 

challenging ToM tasks in studies involving actively ill patients with a chronic course of 

illness.  Zobel et al. (2010) found one such sample of MDD patients performed below 

controls on both first-order false belief tasks involving lower-level ToM reasoning and 

second-order false-belief tasks placing high demands on cognitive processing resources 

including working memory and executive functioning.  

Taken together, the results of these studies point towards a number of key 

variables that may moderate ToM performance in patients with MDD, providing a partial 

account for discrepancies observed across studies.   Inconsistencies across studies may be, 

in part, attributable to differences in symptom severity among patient samples, as well as 

the inclusion of participants with differing subtypes of depression. For example, Wilbertz 

et al. (2010), who did not find any evidence of ToM impairment in their study of 

chronically depressed patients, included patients with varying levels of depressive 

symptom severity. Wolkenstein et al. (2011) recruited a heterogeneous sample consisting 

of patients experiencing an acute depressive episode as well as participants with milder 

forms of depression such as dysthymia. Noted discrepancies may also reflect differences 

in the level of cognitive and affective resources required for task performance. 

Specifically, patients with active illness may show impairment on ToM tasks with both 

low and high demands on cognitive and affective processing resources, remitted patients 
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are impaired only on those ToM tasks that tap cognitive processing resources that remain 

affected despite remission of illness states (Hasselbalch et al., 2011; Preiss et al., 2009).  

 We explored this possibility further in a sample of MDD patients with 

subsyndromal symptoms of depression.  Crucially, approximately one third of patients 

with MDD experience subsyndromal symptoms (Judd et al., 1998b; Paykel et al., 1995; 

Romera et al., 2010) that may put them at greater risk for future major depressive 

episodes (Paykel et al., 1995) and rapid rates of relapse (Judd et al., 1998a). Notably, the 

presence of subsyndromal depressive symptoms is also associated with significant 

functional disability among this patient population (Johnson et al., 1992; Judd et al., 

1997; Judd et al., 1996; Sherbourne et al., 1994; Wells et al., 1989) and with persistent 

cognitive deficits (Preiss et al., 2009; Weiland-Fiedler et al., 2004).  

 In the present study, we examined ToM performance in patients with 

subsyndromal illness, examining whether performance varied as a function of the 

cognitive load of the ToM tasks administered. We employed a theory of mind test 

consisting of a series of first- (‘A thinks X’) and second-order (‘A thinks B thinks or feels 

X’) belief questions (McKinnon et al., 2007; McKinnon and Moscovitch, 2007); the 

differing cognitive load of these conditions has been confirmed under dual-task 

conditions. First-order ToM tasks assess the ability to understand the perspective of a 

single character, whereas second-order belief questions examine the ability to compare 

and contrast two different character’s perspectives. Given MDD patients’ known deficits 

in cognitive (e.g., working memory, executive functioning) and affective (e.g., emotion 

recognition) processing resources and consistent with preliminary evidence demonstrating 
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that patients with MDD show impairments on tests of ToM ability, we predicted that 

subsyndromal patients with MDD would show deficits on both first- and second-order 

ToM tasks.     

 Although deficits in ToM ability has shown to be associated with poorer social 

functioning and outcome in neuropsychiatric populations such as autism (Peterson et al., 

2007; Tager-Flushberg, 2003) and schizophrenia (Bora et al., 2006; Brüne et al., 2007; 

Romera et al., 2010), the relation between ToM impairment and social functioning has 

not been examined in major depressive disorder. This is relevant given that individuals 

with MDD experience reductions in multiple domains of social functioning (Broadhead et 

al., 1990; Hays et al., 1995; Wells et al., 1989). Preliminary evidence also suggests that 

poor performance on tests of ToM is associated with a worsening of functional outcome 

in patients with MDD (Inoue et al., 2006). Hence, we investigated the relation of ToM 

ability to psychosocial functioning in our patient sample using a well-validated measure 

of functional outcome, the Social Adjustment Scale Self-Report (SAS-SR; Weissman and 

Bothwell, 1976). We expected that reduced ToM performance would be significantly 

associated with poor social functioning. Finally, recent findings indicate a relation 

between cognitive impairment, social cognitive impairment, and illness factors such as 

past course of illness (e.g., Basso and Bornstein, 1999; MacQueen et al., 2002) and 

symptom severity (e.g., O'Connor et al., 2002; Uekermann et al., 2008)  in patients with 

MDD. Thus, we examined the relation between symptom severity, illness burden (i.e., 

duration of illness, age at illness onset, and number of depressive episodes), and theory of 
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mind ability. We predicted that impaired ToM performance would be associated with 

increased levels of depression and an increased burden of illness in our sample. 

2. Methods 
 
2.1. Participants 

Formal written informed consent was obtained from all participants. The study was 

approved by the Research Ethics Board of St. Joseph’s Healthcare Hamilton/McMaster 

University.  Twenty subsyndromal patients who met DSM-IV criteria for major 

depressive disorder (mean age = 46.95; S.D. = 9.38; mean years of education = 15.78, 

S.D. = 2.61; 14 women) were recruited from the outpatient Mood Disorders Program at 

St. Joseph’s Healthcare in Hamilton. Symptom severity was assessed using the 17-item 

Hamilton Depression Rating Scale (HAM-D; Hamilton, 1960) and the Global Assessment 

of Functioning Scale (GAF; American Psychiatric Association, 1994). Subsyndromal 

status was defined as a 17-item HAM-D (Hamilton, 1960) score between 8 and 14.  

Twenty healthy comparison (HC) subjects matched for age (mean age = 47.60, S.D. = 

10.75; mean years of education = 17.31, S.D. = 2.54) and gender (14 women) with no 

history of psychiatric illness and no known family member with BD or schizophrenia 

were also recruited. Patients and control subjects did not differ with respect to age, years 

of education, and gender distribution.  Demographic and clinical characteristics of the 

study sample are presented in Table 1.  

 Exclusion criteria included: i) inability to provide informed consent, ii) history of 

electroconvulsive therapy or transcranial magnetic stimulation therapy, within one year,  

iii) substance abuse based on DSM-IV criteria in the last six months, iv) current or 
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lifetime history of substance dependence based on DSM-IV criteria, v) current or prior 

history of untreated significant medical illness (e.g., cancer) or of neurological illness 

(e.g., Parkinson’s disease, epilepsy), vi) history of traumatic brain injury and/or loss of 

consciousness (lasting more than 60 seconds), vii) use of benzodiazepines within 12 

hours prior to testing. 

2.2. Materials 

2.2.1. Theory of Mind Task 

Complex Social Scenarios Task 

The theory of mind test used was administered previously in neurologically intact 

adult participants (McKinnon and Moscovitch, 2007) and patients with bipolar disorder 

(McKinnon et al., 2010).  The test includes eight scenarios that describe complex social 

situations, such as social faux pas.  For example, one scenario describes a case of 

mistaken identity; a female is carelessly identified as a male.  Each of the stories was 

followed by four first-order ToM questions and four second-order ToM questions (see 

Appendix 1 for an example).  Prior to the test session, participants completed a practice 

story and answered practice questions. Each answer is scored 0 (error) or 1 (correct), 

yielding a total score of 32 for each ToM question type (first- and second-order). All the 

scenarios and ToM questions were available to inspection until a response was made. The 

data was scored by one of the creators of the ToM test (M.C.M.) who was blind to the 

clinical diagnosis (MDD or HC) of each participant.  
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2.2.2. Psychosocial Measure 

The Social Adjustment Scale Self-Report (SAS-SR) assesses a broad range of 

social domains including work/school role, social/leisure activities, relationship with 

extended family, marital role, parental role and membership within family unit 

(Weissman and Bothwell, 1976).  Individual scores are obtained in each of these areas, 

and an overall score for psychosocial adjustment is generated.  In this self-rated 

questionnaire, scores range from 1 (optimal functioning) to 5 (extremely poor 

functioning).  

2.3. Procedures and Statistical Analyses 

 
 The data for the Complex Social Scenarios task were not normally distributed. 

Accordingly, we applied a Winsorization procedure to the data by which outliers (i.e., 

scores exceeding 1.5X the intraquartile range above the third quartile or below the first 

quartile) were rescaled to be ±2.5 SD from the mean (calculated excluding outliers). This 

procedure reduces the impact of extreme observations without changing the size of the 

sample. The ToM data were then analyzed using a 2 Between (Group: MDD, HC) X 2 

Within (ToM Stimulus Type: first-order versus second-order) mixed-design analysis of 

variance (ANOVA).  Post-hoc independent sample t tests that treated group as a between-

subjects variable explored differences in performance between patients with MDD and 

control participants. Estimated effect sizes were analyzed by partial eta square values. The 

relation between ToM ability and social functioning was explored with two-tailed 

Pearson’s r correlation coefficients. Alpha was set at 0.05 for all analyses. 
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3. Results 

3.1. Performance on the Complex Social Scenarios Task 

There was a main effect of stimulus type [F(1, 38) = 84.12, p < 0.001, ηp
2 = 0.69]; 

participants were more accurate in responding to first-order than to second-order ToM 

questions. There was also an effect of group membership [F (1, 38) = 6.30, p = 0.02), ηp
2 

= 0.14] and a significant interaction between Stimulus Type and Group [F(1, 38) = 4.16, 

p = 0.049, ηp
2 = 0.10]. The post-hoc analyses revealed that although subsyndromal MDD 

participants were as accurate as controls for the first-order ToM stimuli [t(38) = -1.08, p = 

0.29), they were impaired on second-order ToM questions [t(38) = -2.56, p = 0.01] (see 

Figure 1). 

3.2. Relation between clinical variables and ToM performance 

HAM-D 17 scores tended to be associated with second-order ToM performance 

[r(40) = -0.31, p = 0.05] , but not first-order ToM scores (p = 0.44). Performance on 

second-order ToM tasks was also positively associated with GAF scores [r(40) = 0.34, p 

= 0.03].  No significant associations emerged between burden of illness variables (i.e., 

duration of illness, age at illness onset, and number of depressive episodes) and ToM 

performance. 

3.3. Relation between social functioning and ToM performance 

Second-order ToM scores were negatively associated with total SAS-SR scores 

[r(37) = -0.359, p = 0.029], Social/Leisure Activities [r(37) = -0.377, p = 0.021], 
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indicating that deficits in ToM performance were associated with poorer levels of 

functioning on global and leisure domains. A significant negative relation was also 

observed between first-order ToM performance and the Relationship with Extended 

Family domain [r(37) = -0.402, p = 0.033], suggesting that impaired ToM ability was 

associated with poor relationships with family members. No other significant associations 

emerged [p’s > 0.105]. 

4. Discussion 

The main finding of this study was that patients with subsyndromal symptoms of 

MDD show reduced performance on a complex second-order theory of mind task.  In line 

with our hypothesis that the cognitive complexity of the ToM task would moderate 

performance, performance on a less cognitively challenging first-order ToM task was 

intact in this sample.  This is the first study to demonstrate altered theory of mind ability 

in a well-characterized sample of subsyndromal MDD patients.  Reduced performance on 

second-order ToM stimuli was associated with increased levels of depressive symptom 

severity and a lower level of overall functioning on the GAF in the entire sample 

suggesting that this social cognitive ability may be compromised with active mood 

symptoms.  Furthermore, impaired ToM performance was found to be related to poor 

social functioning indicating that declines in the frequency of social activities and quality 

of interpersonal relationships may stem from impairments inferring the mental states of 

others. 

 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

151 
 

Relative to healthy controls, subsyndromal patients with MDD were impaired on a 

complex ToM task that requires participants to integrate two perspectives simultaneously 

(second-order questions). However, no such deficits were observed in our patient sample 

on first-order questions that involve adopting the perspective of a single character. These 

results are broadly consistent with previous reports of ToM deficits in patients with MDD 

(e.g., Lee et al., 2005; Wang et al., 2008; Zobel et al., 2010).  Moreover, taken together 

with past findings, our results suggest that ToM performance may differ among MDD 

patients in remitted, subsyndromal and acute phases of illness.  Specifically, remitted 

patients appear to have deficits only on those ToM tasks that are demanding of cognitive 

and affective resources (Inoue et al., 2004; 2006).  By contrast, the subsyndromal patients 

examined here only demonstrated poor performance on the cognitively demanding 

second-order ToM stimuli.  Finally, patients in an active state of illness have deficits on 

ToM tasks that place both low and high demands on central processing resources (Lee et 

al., 2005; Uekermann et al., 2008; Wang et al., 2008; Wolkenstein et al., 2011; Zobel et 

al., 2010). This gradient in ToM performance among patients with MDD appears to be 

similar to the pattern of ToM impairment observed in bipolar disorder (see McKinnon et 

al., 2010).  

Our finding of reduced ToM performance in patients with MDD is also consistent 

with prior reports of reduced cognitive empathy in this patient population. Cognitive 

empathy, the ability to understand the mental state of another, is a construct thought to be 

closely related, but dissociable from ToM. Cusi et al. (2011) and Wilbertz et al. (2010) 

found that patients with MDD reported reduced levels of cognitive empathy on the 
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Interpersonal Reactivity Index, a validated measure of empathic responding (Davis, 

1983). As mentioned, patients with MDD show impairment on a host of cognitive 

domains (Gualtieri et al., 2006; Landro et al., 2001; Porter et al., 2003), that are thought 

to contribute to ToM ability. Indeed, recent studies demonstrate that ToM deficits in 

MDD may be associated with impairment on tests of executive function, memory, and 

attention (Uekermann et al., 2008; Wolkenstein et al., 2011; Zobel et al., 2010). However, 

future work is needed to investigate the relation between ToM deficits and 

neuropsychological functioning in MDD.     

Deficits in ToM performance were associated with mood state at the time of 

testing and level of functioning as assessed by the GAF. These findings are in accordance 

with other studies in MDD which report significant associations between level of 

depression and ToM (Uekermann et al., 2008; Wolkenstein et al., 2011). For instance, 

Uekermann et al. (2008) found that increased depressive symptom severity was 

associated with poor performance on a humour comprehension task that involved 

inferring the perspective of various characters. Moreover, Wolkenstein et al. (2011) 

reported a significant association between depression severity scores and impaired 

performance on the Movie for Assessment of Social Cognition. These results, however, 

stand in contrast to previous work demonstrating that certain social cognitive domains 

such as facial emotion recognition and theory of mind are not related to level of 

depressive symptom severity in MDD (e.g., Lee et al., 2005; Leppänen et al., 2004; 

Wolkenstein et al., 2011). Future work will be required to address this issue by employing 

larger sample sizes that include participants with varying levels of symptom severity. 
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We did not find any significant associations between ToM ability and any burden 

of illness variables. These findings suggest that deficits in ToM are independent of course 

of illness variables in subsyndromal MDD. Preliminary research examining the relation 

between burden of illness variables and social cognitive performance in MDD reveal a 

mixed pattern of findings; with one study reporting a significant association between 

perspective-taking ability and number of depressive episodes (Cusi et al., 2011) and 

another showing no evidence of a correlation between illness duration and ToM ability 

(Wolkenstein et al., 2011). The relation between ToM performance and course of illness 

variables in MDD requires further research and remains to be clarified. 

We also found a significant association between second-order ToM responding 

and impaired functioning in the social and leisure domain.  Ours is the first study to report 

a significant relation between real-world psychosocial functioning and ToM ability in 

MDD; a related study found no such association between empathic capacity and social 

functioning in a sample of patients in varying illness states (Cusi et al., 2011).  Future 

investigations that include larger sample sizes are needed to address these conflicting 

findings. This finding is in line with prior research in patients with schizophrenia, where 

impaired ToM performance has been shown to be a significant predictor of altered social 

behaviour (Brüne, 2005).  This result also suggests that individuals with MDD experience 

difficulties in social processing and communication, stemming from deficits in their 

ability to understand the viewpoints and feelings of others.  The present findings suggest 

that these impairments have important implications for real-world functioning not tapped 

by our laboratory-based measures. 
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Future studies are needed to determine if ToM impairment is a state- or trait 

marker of MDD. Inoue et al. (2004) reported deficits in ToM performance among a 

sample of remitted patients with unipolar and bipolar depression. In a follow-up study, 

these authors also demonstrated that mood disorder patients with ToM deficits had 

significantly greater relapse rates than patients who did not demonstrate such a deficit  

(Inoue et al., 2006). Taken together, these preliminary studies indicate that ToM 

impairment may be a trait-like phenomenon that is present in patients with mood 

disorders. Future investigations examining populations at risk for developing MDD and 

longitudinal research that follow patients across euthymic and active illness states will 

more conclusively address this issue. 

Our preliminary study provides the first evidence of impaired ToM ability in a 

sample of MDD patients with subsyndromal symptoms and warrants further 

investigations of ToM responding in this patient cohort.  Given known alterations in the 

structure and function of prefrontal and temporal brain regions in patients with major 

depressive disorder (see Price and Drevets, 2010 for a recent review), and the importance 

of these regions to ToM ability (e.g., Carrington and Bailey, 2009; Mar, 2011), it is 

possible that ToM impairments may be related to these neuronal alterations.  Future work 

is awaited to examine the neural mechanisms underlying ToM ability in MDD. Evidence 

of impaired ToM performance, together with evidence of a relation between ToM ability 

and social functioning among patients with MDD, have important clinical implications. 

Improved knowledge of social cognitive deficits in major depressive disorder may assist 

in clarifying the nature of social dysfunction in this disorder and may aid in the 
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development of psychological interventions aimed at improving social perception and 

adjustment in this patient population. 
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Table 1. Clinical and demographic characteristics of study sample  

Controls MDD patients
(n=20) Total sample

(n=20)
Characteristic

n n
Sex

Male 6 6
Female 14 14

Mean  Mean 

Age 47.60(10.75) 46.95(9.38)

Education 17.31(2.54) 15.78(2.61)

Number of affective episodes 4.61(2.75)

Onset of illness (in years)  24.9510.70)

Duration of illness (in years) 22.0(13.09)

Ham-D score 2.05(2.86) 11.50(1.76)*

GAF score 79.20(3.69) 61.60(5.68)*
 

Values are n or mean (standard deviation). 
Abbreviations: MDD, major depressive disorder group; Ham-D, 17-item Hamilton 
Depression Rating Scale; GAF, Global Assessment of Functioning Scale. 
 
* Significant results (P < 0.05).   
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Figure 1. Mean number of correct responses by healthy controls and by patients with 

MDD. 

 

Abbreviations: MDD, major depressive disorder group; HC, healthy controls; ToM, 

theory of mind. 

*P = 0.033 

 

 

 

 

* 
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Appendix 1. Example from Social Scenarios Task 

Ellen’s hockey team has just defeated Brad’s hockey team.  The teams were evenly 
matched, but Ellen’s team worked harder and won.  When Brad sees Ellen, he says, 
“Congratulations on your victory.  It’s too bad our goalie was so ill.” 
 
 
What does Ellen believe Brad is thinking when he makes this comment? 
 
 
How does Ellen think Brad feels when he makes this comment? 
 
 
What does Brad believe Ellen will think when he makes this comment? 
 
 
How does Brad think Ellen will feel when he makes this comment? 
 
 
Why does Ellen think her team won the competition? 
 
 
How does Ellen feel when Brad makes this comment? 
 
 
Why does Brad think Ellen’s team won the competition? 
 
 
How does Brad feel when his team loses the competition? 
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Foreword to Chapter 4 
 
The literature concerning ToM performance in BD is conflicting, and indicates 

that performance is likely moderated by a number of key variables, with more severe 

deficits emerging in patients with increased illness severity and for ToM tasks of greater 

cognitive complexity. The goal of the present study was to further elucidate the nature of 

ToM dysfunction in BD by administering two standardized tests: 1) the Reading the Mind 

in the Eyes Test (Baron-Cohen et al., 2001); and 2) The Interpersonal Perception Task-15 

(Costanzo and Archer, 1993). In light of evidence that patients with BD demonstrate 

deficits on cognitive and affective domains (e.g., Bozikas et al., 2007) thought requisite to 

ToM responding (e.g., Bailey and Henry, 2008), it appears likely that patients with BD 

will show performance deficits on tests of ToM. Our secondary goal was to evaluate the 

relation of symptomatology and illness burden to ToM ability. Given that impaired 

cognitive and social affective performance among patients with BD has been shown to be 

associated with increased symptom severity and a prolonged course of illness (e.g., Cusi 

et al., 2010), we hypothesized that ToM performance would be negatively associated with 

these illness variables. Psychosocial functioning was also measured in our sample and its 

relation to ToM performance explored. Consistent with preliminary evidence suggesting 

that deficits on tests of social cognition are associated with higher rates of relapse (Inoue 

et al., 2006) and lowered social functioning (Cusi et al., 2010) in mood disorders, we 

expected that poor ToM performance in patients with BD would be associated with lower 

levels of social functioning in a real-world context. 

This paper was submitted for review to Psychiatry Research on September 23, 
2011. 
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Abstract 

The literature concerning social cognitive performance in people with bipolar disorder 

(BD) reveals a mixed pattern of findings. We compared performance between patients 

with BD and matched controls on two complex theory of mind tasks that involved: i) the 

decoding of mental states from pictures of eyes (Reading the Mind in the Eyes Test), and 

ii) a video-based test that requires participants to discriminate social cues to make 

interpersonal judgments (Interpersonal Perception Task-15; IPT-15). We also sought to 

evaluate the association between symptom severity, social functioning, and theory of 

mind ability in patients with BD. Relative to controls, patients with BD were impaired at 

discriminating mental states from pictures of eyes and in making complex social 

judgments. Impaired responding on the IPT-15 was also associated with reduced 

psychosocial functioning. These results provide evidence of impaired performance on 

complex tests of theory of mind in patients with BD.  Impairments in mental state 

attribution may be associated with well-documented declines in the frequency of social 

interactions and development of interpersonal relationships found in this patient 

population. 

Key words: social cognition; mood disorders; social inference; social functioning 
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1. Introduction 

Bipolar disorder (BD) is characterized by impairment in multiple domains, 

including interpersonal and social functioning (Elgie and Morselli, 2007; Depp et al., 

2010).  Accordingly, a number of investigations indicate a reduction in social interactions 

(Bauwens et al., 1991; Bauwens et al., 1998), and lower rates of development of socially 

meaningful relationships among individuals with BD (Judd et al., 2003). Recently, there 

has been increased interest in utilizing a cognitive framework, such as theory of mind, to 

understand the cognitive and affective underpinnings of alterations in social functioning 

among patients with neuropsychiatric disorders (e.g., Lahera et al., 2008; McKinnon et 

al., 2010). Theory of mind (ToM) refers to the ability to infer the mental states of others, 

including their beliefs, desires, and intentions in order to explain or predict their 

behaviour (Premack and Woodruff, 1978). Although a growing body of research has 

begun to examine the performance of patients with BD in decoding non-verbal signals 

such as facial emotion (e.g., George et al., 1998; Getz et al., 2003; Bozikas et al., 2006; 

Gray et al., 2006), and in detecting emotional prosody (Bozikas et al., 2006), other facets 

of social cognition, including theory of mind remain an under-explored area of research 

(Brüne and Brüne-Cohrs, 2006; McKinnon et al., 2010). The goal of the present study 

was to further elucidate the nature of ToM dysfunction in BD, as well as to examine the 

relation between ToM performance, symptom severity, and illness burden. Psychosocial 

functioning was also measured in our sample and its relation to ToM performance 

explored. 

Recent theoretical models propose that ToM ability draws on both cognitive  
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and affective processing resources (Leslie et al., 2004; McKinnon and Moscovitch, 2007).  

Indeed, the results of neuroimaging and lesion studies suggest that ToM is a complex, 

multifaceted process, mediated by a network of multiple brain regions involved in 

cognitive (e.g., dorsolateral prefrontal cortex; temporoparietal junction; Stone et al., 1998; 

Channon and Crawford, 2000; Shamay-Tsoory et al., 2005; Frith and Frith, 2006; Saxe 

and Powell, 2006; Decety and Lamm, 2007), affective (e.g., medial and orbitofrontal 

prefrontal cortex; amygdala (Fletcher et al., 1995; Goel et al., 1995; Rowe et al., 2001; 

Stuss et al., 2001; Baron-Cohen and Wheelwright, 2004); and memory functions (e.g., 

posterior cingulate; temporal poles; (Gallagher et al., 2000; see McKinnon et al., 2007; 

Carrington and Bailey, 2009; Mar, 2011 for reviews). Notably, many of the same neural 

regions show altered structure and/ or function in patients with BD (e.g., Blumberg et al., 

2003a, 2003b; Adler et al., 2005; Altshuler et al., 2005; Kruger et al., 2006; Yucel et al., 

2007; Bearden et al., 2008; Foland et al., 2008; Yucel et al., 2008), suggesting that these 

patients may demonstrate impaired performance on complex ToM tasks that have been 

shown to rely on these cognitive and affective processing resources. Moreover, given that 

patients with BD demonstrate deficits on a wide variety of cognitive and affective tasks 

(Altshuler et al., 2004; Bearden et al., 2006; Bozikas et al., 2006; Bozikas et al., 2007; 

Malhi et al., 2007; Mur et al., 2007) thought requisite to ToM responding (e.g., Bora et 

al., 2005; Bailey and Henry, 2008), it appears likely that patients with BD will show 

performance deficits on tests of ToM. 

Research examining ToM responding in patients with BD, however, has revealed 

mixed findings.  One study reported deficits in a combined sample of remitted patients 
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with unipolar and bipolar depression on cognitively challenging ToM tasks that involve 

integrating and understanding the perspective of two characters simultaneously (i.e., 

second-order false-belief questions) but not on less challenging ToM tests that involve 

inferring the perspective of a single character (i.e., first-order false-belief question; Inoue 

et al., 2004). In patients with sub-syndromal illness, however, deficits emerge on both 

first-order and second-order ToM questions; notably the magnitude of deficit observed 

here is greater for the more cognitively challenging second-order ToM tasks (McKinnon 

et al., 2010). Kerr et al. (2003) also reported deficits on both first- and second-order ToM 

tests in BD patients who were actively depressed or manic; remitted patients, however, 

were unimpaired. Recent reports also point towards performance deficits on cognitively 

demanding tests of mental state attribution among euthymic patients with BD (Bora et al., 

2005; Olley et al., 2005; Lahera et al., 2008). Taken together, these results suggest that 

ToM performance among patients with BD is likely moderated by a number of key 

variables, with more severe deficits emerging in patients with heightened illness severity 

and for ToM tasks of greater cognitive complexity. 

In line with these findings, Bora and el. (2005) reported that, relative to matched 

controls, euthymic patients with BD showed impaired mental state discrimination on the 

Reading the Mind in the Eyes Task (RMET; Baron-Cohen et al., 2001), an advanced 

ToM task that involves inferring the mental state of a person from their eye gaze, and thus 

decoding the mental state depicted by the eyes’ expression. In contrast to Bora et al.’s 

(2005) study, however, Shamay-Tsoory and colleagues (2009) reported that euthymic 

patients showed intact recognition of both basic and complex emotions depicted in sets of 
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eyes. Importantly, Shamay-Tsoory et al.’s (2009) task may not have been as cognitively 

challenging for the patient sample, as participants were required to choose the most 

accurate mental state from one of two mental state descriptors,  rather than four mental 

state words that is found in the original RMET task (Baron-Cohen et al., 2001). The 

performance of patients with BD in mood states other euthymia on the RMET task are 

unknown.   

The primary goal of the present study was to examine ToM responding in patients 

with BD in varying illness states and matched controls using two standardized tests: 1) 

the RMET; and 2) The Interpersonal Perception Task-15 (IPT-15; Costanzo and Archer, 

1993). The IPT-15 is a complex and naturalistic test that is thought to tap multiple 

elements of social cognitive processing, including ToM. We predicted that, relative to 

healthy volunteers, patients with BD would demonstrate ToM deficits on both the RMET 

and IPT-15.  Our secondary goal was to evaluate the relation of symptomatology and 

illness burden to ToM ability.  Given that impaired cognitive and social affective 

performance among patients with BD has been shown to be associated with increased 

symptom severity  and a prolonged course of illness (Summers et al., 2006; Malhi et al., 

2007; Martinez-Aran et al., 2007; Schenkel et al., 2008; Kurtz and Gerraty, 2009; Cusi et 

al., 2010; Wolf et al., 2010), we hypothesized that ToM responding would be negatively 

associated with these illness variables. Preliminary investigations indicate that deficits on 

tests of social cognition, including theory of mind and empathy, are associated with 

higher rates of relapse (Inoue et al., 2006) and lower social functioning (Cusi et al., 2010), 

but the relation between ToM ability and psychosocial functioning has not been well-
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characterized.  Hence, we investigated the relation of ToM ability to psychosocial 

functioning in our patient sample using a well-validated measure of functional outcome, 

the Social Adjustment Scale Self-Report (SAS-SR; Weissman and Bothwell, 1976). We 

expected that poor performance on the ToM measures in patients with BD would be 

associated with lower levels of social functioning in a real-world context. 

2. Methods 

2.1. Participants 

Twenty-five patients (7 males, 18 females) who met DSM-IV criteria for BD 

(APA, 2000) were recruited from the Mood Disorders Program outpatient clinic at St. 

Joseph’s Healthcare Hamilton.  Eighteen patients met DSM-IV diagnostic criteria for 

bipolar type I, 7 patients were diagnosed with bipolar type II, and 1 patient was diagnosed 

with bipolar not otherwise specified. We also recruited 25 healthy comparison subjects 

who were matched for age, gender, and education.  Controls were excluded if they 

reported a personal history of a psychiatric disorder or if they had a family member with 

BD or schizophrenia. In order to assess the relation between level of symptom severity 

and ToM ability, patients in varying mood states were recruited. The severity of manic 

symptoms was assessed using the Young Mania Rating Scale (YMRS;Young et al., 

1978). Depressive symptoms were examined using the Hamilton Rating Scale for 

Depression (HAM-D; Hamilton, 1960). Overall functioning was evaluated using the 

Global Assessment of Functioning Scale (APA, 1994).  The demographic and clinical 

characteristics of the sample are shown in Table 1. 
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Exclusion criteria for patients and controls included: i) history of electroconvulsive 

therapy or transcranial magnetic stimulation therapy, within one year  ii) substance abuse 

based on DSM-IV criteria in the last six months, iii) current or lifetime history of 

substance dependence based on DSM-IV criteria, iv) current or prior history of untreated 

significant medical illness or of neurological illness, v) history of traumatic brain injury 

and/or loss of consciousness (lasting more than 60 seconds), vi) use of benzodiazepines 

within 12 hours prior to testing. 

The study received ethical approval from the St. Joseph’s Healthcare Hamilton 

Ethics Board and all participants provided written informed consent.   

2.2. Statistical Methods 

To investigate significant differences in ToM between patient and control groups, 

a one-way ANOVA was applied to dependent variables (RMET total score, IPT-15 total 

and subscale scores). This procedure was repeated for the SAS-SR data. Partial eta-

squared scores as a measure of effect sizes were also calculated. Associations between the 

scores on the RMET and IPT-15 and the demographic and clinical data were analyzed 

using Pearson’s r correlations. Level of significance was set at 0.05, and all reported 

results were two-tailed. 

2.3. ToM Tasks 

2.3.1. Reading the Mind in the Eyes Test 
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In this task, participants were presented with 36 sets of eyes depicting complex 

mental states (e.g., jealousy, desire; Baron-Cohen et al., 2001).  Four adjectives 

corresponding to mental state descriptors (e.g., “hateful,” “panicked”) were displayed on 

each slide.  Three of the adjectives were distractors, while one of the adjectives correctly 

described the mental state of the person in the photograph.  Participants were required to 

decide which of 4 mental state descriptors best described what the individual in the 

photograph was thinking or feeling. Stimuli were presented on a computer screen and 

both reaction time and error rates recorded.  There was no time limit for responses.  

Participants were instructed to consult a glossary of all mental state words found in the 

task when they were unsure of the meaning of a word, following the same procedures 

used by Baron-Cohen et al. (2001).  Scores were calculated as the total number of correct 

responses for all 36 items. 

2.3.2. Interpersonal Perception Task-15 

The Interpersonal Perception Task-15 (IPT-15; Costanzo and Archer, 1993) is a 

measure of social intelligence consisting of 15 videotaped scenes, depicting one to four 

individuals interacting or speaking.  Each vignette is followed by a multiple choice 

question.  Each question has an objectively correct answer.  For example, one scene 

depicts a short interaction between two people and then the viewer is asked to judge 

which of the two people is the boss. The scenes are edited so that there are no obvious 

verbal clues are present when answering each question.  The task includes five different 

types of social judgements, including kinship, intimacy, deception, competition, and 

status, with three scenes in each area. The maximum score for each subscale is 3 and the 
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maximum total score for the test is 15.  The IPT-15 has established reliability and validity 

(Costanzo and Archer, 1993).   

2.4. Social Functioning  

2.4.1. Social Adjustment Scale Self-Report 

The Social Adjustment Scale Self-Report (SAS-SR; Weissman and Bothwell, 

1976) assesses a broad range of social domains including work/school role, social/leisure 

activities, relationship with extended family, marital role, parental role and membership 

within a family unit. Individual scores are obtained in each of these areas, and an overall 

score for psychosocial adjustment is generated.  In this self-rated questionnaire, scores 

range from 1 (optimal functioning) to 5 (extremely poor functioning). The SAS-SR has 

been found to have adequate reliability and validity (Weissman and Bothwell, 1976; 

Weissman and Staff, 1999; Zweig and Turkel, 2007).  

3. Results 

3.1. Performance on ToM Measures 

Table 2 summarizes the descriptive statistics for the two groups along with the 

effect size of each measure. 
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3.1.1. RMET Performance 

Relative to controls, patients with BD showed diminished accuracy on the RMET 

[F(1, 48) = 5.74; p = 0.02], suggesting impairments in discriminating complex mental 

states among this sample.   

3.1.2. IPT-15 Performance 

On the IPT-15 total score, the BD group performed significantly worse than the 

HC group [F(1, 48) = 4.89, p = 0.03], suggesting that individuals with BD show 

impairments in making judgments about everyday social situations.  Moreover, the BD 

group scored lower than controls on the IPT Competition subscale [F(1, 49) = 4.46, p = 

0.04] and tended to perform worse on the IPT-15 Kinship scale [F(1, 49) = 3.62, p = 

0.06].  No significant group differences were found for the IPT Intimacy, Status, and 

Deception subscales (p’s > 0.05). 

3.2. Relation between ToM performance and Demographic and Clinical Variables 

RMET accuracy scores were negatively associated with YMRS scores [r(49) = -

0.37, p = 0.01], suggesting that individuals with higher levels of manic symptoms 

performed worse on this ToM task. A significant positive association emerged between 

RMET performance and duration of illness in the BD group, [r(23) = 0.47, p = 0.03].  We 

also found a significant positive relation between the Global Assessment of Functioning 

Scale and IPT-15 total [r(49) = 0.30, p = 0.03] and IPT-15 Status subscale [r(49) = 0.28, 

p = 0.05] scores. These results indicate that participants who performed poorly on the 
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IPT-15 also had a lower level of overall functioning. The IPT-15 Intimacy scale was 

negatively associated with the YMRS [r(49) = -0.31, p = 0.03]. No significant 

correlations were found between the measures of ToM abilities (RMET, IPT-15) and 

depressive symptom severity as assessed by the HAM-D.   

3.3. Social functioning  

 On the SAS-SR, individuals with BD were impaired in overall functioning [F(1, 

42) = 16.92, p < 0.001] as well as Social/Leisure Activites [F(1, 42) = 11.46, p = 0.02], 

and Membership within Family Unit [F(1, 42) = 4.28, p = 0.04]. No other significant 

group differences emerged on the SAS-SR (p’s > 0.10). 

3.4. Relation between ToM scores and Social Functioning 

A significant negative association was found between the IPT-15 total score and 

the SAS-SR Parental Role Domain [r(23) = -0.47, p = 0.02]. The IPT-15 Kinship scale 

was also negatively associated with the Marital Dole domain of the SAS-SR [r(29) = -

0.44, p = 0.02].  RMET performance was not associated with any domain of the SAS-SR 

for all analyses (p’s > 0.05).  

4. Discussion 

The primary goal of the present study was to investigate ToM ability in patients 

with BD using both complex and ecologically valid measures.  We predicted that 

individuals with BD would show impaired ToM performance on the tasks assessed, and 

that these deficits would be associated with a higher level of symptom severity and 
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increased burden of illness.  Patients were less accurate than control participants in 

attributing mental states from pictures of eyes and showed impaired performance on a 

complex task that required social inferencing.  These deficits appear to have implications 

for interpersonal relationships held by patients with BD; impaired responding on the IPT-

15 was associated with reduced self-reported levels of psychosocial functioning.   

Our finding of impaired performance by patients with BD on the RMET is in line 

with a prior study reporting deficits in mental state recognition from eye expressions in 

euthymic individuals with BD (Bora et al., 2005) and extends these findings to include 

patients in a sub-syndromal illness state.  By contrast, Shamay-Tsoory et al. (2009) failed 

to report a deficit in discriminating complex mental states from eye expressions among 

euthymic patients with BD, however, the task used in this study may have been less 

cognitively challenging as it involved two rather than four response choices.  The present 

finding of a deficit on the RMET among patients with BD is also in line with numerous 

studies reporting a general impairment in facial emotion recognition among this 

population (see McClure-Tone, 2009; Kohler et al., 2011 for recent reviews; but see 

Harmer et al., 2002; Venn et al., 2004; Vaskinn et al., 2007; Schaefer et al., 2010 for 

contradictory findings).  

Consistent with our hypotheses, patients also showed overall reduced performance 

on the IPT-15, which relies heavily on social inferencing. This deficit was particularly 

apparent on the IPT Competition subscale, where patients with BD had difficulty 

decoding social cues to determine who had won a sporting match in each competition 

scene. Individuals with BD also tended to score lower than controls on the IPT-15 
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Kinship scale, indicating that patients experienced difficulties interpreting the nature of 

the relationship between individuals depicted in each kinship scene. Taken together, these 

findings suggest that patients with BD experience difficulties interpreting social cues to 

make interpersonal judgments. Similar to the RMET results, these findings are consistent 

with prior studies that show impairment in social perception in this patient population, 

including the recognition of emotion in facial stimuli (McClure-Tone, 2009) and on 

naturalistic tests of ToM ability and social inference (Bazin et al., 2009; Montag et al., 

2010).  Importantly, analyses of the other IPT-15 subscales showed that patients with BD 

performed comparably to controls in detecting lies (Deception subscale), levels of 

intimacy between individuals (Intimacy subscale), and the status of individuals relative to 

one another (Status subscale). Intact performance on these IPT-15 subscales suggest that 

social perceptual ability is not entirely impacted in this patient sample, and is consistent 

with the idea that ToM is a complex psychological construct that involves the interaction 

of multiple cognitive and affective processes (e.g., McKinnon et al., 2007; Carrington and 

Bailey, 2009; Mar, 2011). These results of impaired performance on these ToM tasks are 

also broadly consistent with research demonstrating that individuals with BD report 

reduced levels of cognitive empathy (Shamay-Tsoory et al., 2009; Cusi et al., 2010), 

involving the cognitive understanding and comprehension of another person’s mental 

state, a psychological construct thought to be closely related to ToM.  Specifically, 

Shamay-Tsoory et al. (2009) and Cusi et al. (2010) found that relative to controls, patients 

with BD rated themselves lower on the Perspective Taking subscale of the Interpersonal 

Reactivity Index (Davis, 1983), a standardized measure of empathic responding.   
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An extended duration of illness was associated with enhanced performance on the 

RMET. These findings stand in contrast to preliminary evidence that an earlier illness 

onset (Schenkel et al., 2008; Wolf et al., 2010) and greater illness duration (McKinnon et 

al., 2010) are associated with ToM deficits in bipolar patients. One possible explanation 

for this unexpected finding is that a more chronic course of illness might be related to less 

satisfactory social interactions and thus these patients may be highly attuned to social 

cues.   We failed to find any additional significant associations between ToM 

performance and other burden of illness variables (number of affective episodes, age at 

onset of illness). This absence of an association is in line with recent studies (Inoue et al., 

2004; Bora et al., 2005) that did not find any relation between course of illness variables 

and social cognitive response in BD. Given the small size of our sample, however, further 

research is needed to clarify the relation between burden of illness and ToM.  

No significant associations were found between depressive symptom severity and 

ToM performance. We found limited evidence that YMRS scores were negatively 

associated with RMET accuracy scores. Prior work examining the relation between 

symptom severity and ToM ability in patients with BD report a similar pattern of 

conflicting findings.  McKinnon et al. (2010) found a negative relation between severity 

of depression and both first- and second-order ToM scores in a sample of patients with 

sub-syndromal BD. Other studies, however, report no such associations between ToM 

ability and symptom severity in BD (Bora et al., 2005; Wolf et al., 2010). Further studies 

including larger patient samples in different mood states will be required to address 

adequately the association between symptomatology and ToM response. 
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Finally, impaired performance on the IPT-15 was associated with poor 

functioning in the Parental Role domain of the SAS-SR.  These findings support the 

notion that disruptions in social cognitive processing may be associated with declines in 

patients’ social functioning  (Cusi et al., 2010). These results are also in accord with 

findings suggesting that poor performance on tests of ToM is associated with a poorer 

prognosis in patients with major depressive disorder and BD (Inoue et al., 2006).  Poor 

interpersonal functioning is also associated with impairments in ToM abilities in other 

psychiatric disorders such as schizophrenia and autistic spectrum disorders (Baron-Cohen 

et al., 2005; Schenkel et al., 2005; Shamay-Tsoory et al., 2007). Due to our relatively 

small sample size this finding is preliminary in nature and further studies are needed to 

determine the association between altered social cognitive performance and everyday 

functioning in BD. 

Given the cross-sectional nature of our study, future research is required to 

examine whether impaired ToM ability is a state-like phenomenon or a stable trait in 

individuals with BD. Previous research suggests that patients with BD demonstrate ToM 

deficits during euthymia (Inoue et al., 2004; Bora et al., 2005; Olley et al., 2005; Shamay-

Tsoory et al., 2009), suggesting that impairment in this social cognitive ability reflects a 

trait marker of vulnerability for this disorder. However, future studies should incorporate 

longitudinal designs and follow individuals who are at risk for BD and patients through 

acute and remitted phases of illness to address this issue.  

In summary, the present study provides additional empirical evidence for impaired 

ToM in patients with BD. The ability to make accurate inferences about the mental states 
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of others and correctly perceive social cues are essential for day-to-day social 

interactions. Preliminary findings from this study indicate that deficits in interpersonal 

functioning may stem from impairments on theory of mind tasks in BD. The ability to 

understand and appreciate mental states and to perceive social information should be 

taken into consideration in treatment interventions for BD. Treatment approaches that 

incorporate social skills training may help improve the social dysfunction that 

accompanies this disorder.  
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Table 1. Demographic and clinical characteristics of study sample 

Controls BD group
(n=25) Total sample

(n=25)
Characteristic

n n
Sex

Male 7 7
Female 18 18

Mean  Mean 

Age 44.2(11.8) 45.2(10.8)

Education 16.7(3.0) 15.3(2.6)

Number of affective episodes 18.2(10.9)

Onset of illness (in years) 22.8(11.0)

Duration of illness (in years) 23.1(11.2)

HAM-D score 1.9(2.7) 8.1(6.2)*

YMRS 0.2(0.7) 2.0(2.0)*

GAF score 79.6(4.1) 67.2(9.6)*
 

 

Values are n or mean (standard deviation). 

Abbreviations: BD, bipolar disorder group; HAM-D, 17-item Hamilton Depression 
Rating Scale; YMRS, Young Mania Rating Scale; GAF, Global Assessment of 
Functioning Scale. 

* Significant results (P < 0.05).   
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Table 2. Group Differences on Theory of Mind Tests 

Theory of Mind Measures Controls BD Group Results Effect size 
(partial eta-squared)

RMET Total Score 26.2(3.1) 23.9(3.6) F  = 6.96, df = 1, P = 0.02* 0.17

IPT-15 Total Score 10.3(1.5) 9.4(1.6) F  = 4.86, df = 1, P  = 0.03* 0.09

IPT-15 Kinship Score 2.3(0.8) 1.9(0.8) F  = 3.62, df = 1, P  = 0.06 0.07

IPT-15 Intimacy Score 1.8(0.7) 1.6(0.9) F  = 0.84, df = 1, P  = 0.36 0.017

IPT-15 Competition Score 2.6(0.6) 2.2(0.7) F  = 4.46, df = 1, P  = 0.04* 0.085

IPT-15 Status Score 2.4(0.7) 2.3(0.6) F  = 0.19, df = 1, P  = 0.67 0.004

IPT-15 Deception Score 1.3(0.8) 1.5(0.9) F  = 0.43, df = 1, P  = 0.51 0.009

 

Values are mean (standard deviation). 

Abbreviations: BD, bipolar disorder group; IPT-15, Interpersonal Perception Task 15; 
RMET, Reading the Mind in the Eyes Test. 

 

Significantly different from control group at * P < 0.05 
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Foreword to Chapter 5, Study 1 
 

Similar to ToM, recent theoretical models have proposed that empathy is 

multidimensional in nature, involving both cognitive (e.g., understanding another's 

perspective) and affective (e.g., emotional response to the feeling states of others)  

components (Davis, 1983) with empirical evidence supporting this view (e.g., Vollm et  

al., 2006). Although recent investigations have demonstrated deficits in facial affect  

processing (e.g., Getz et al., 2003) and in ToM (e.g., Kerr et al., 2003) in patients with 

BD, at the time this study was conducted, empathic responding had not been  

assessed directly in this patient sample.  

The objective of this study was to examine the performance of patients with BD  

on a well-validated measure of empathic responding, the Interpersonal Reactivity Index 

(IRI; Davis, 1983). The IRI assesses both cognitive and affective components of empathy. 

The association of empathic responding with the clinical characteristics and social 

functioning of this sample was also investigated. Consistent with well-documented 

deficits in emotion regulation (Phillips et al., 2008) among patients with BD, we predicted 

that our sample would report difficulties in emotional self-control as measured by the IRI 

Personal Distress Scale. In light of recent work that shows impaired perspective taking 

ability in patients with BD (Kerr et al., 2003), we expected patients in our sample to 

report lower levels of IRI Perspective Taking than controls. Because alterations in 

cognitive functioning have been shown to worsen with disease progression in patients 

with mood disorders (e.g., van Gorp et al., 1998), we expected impaired empathic 

performance to be associated with a greater burden of illness and symptom severity. 
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Finally, we predicted that empathic responding would be significantly associated with 

poor social functioning.   

The full author list and citation information for this article are provided below: 

Cusi, A.M., MacQueen, G.M., & McKinnon, M.C. (2010). Altered self-report of 

empathic responding in patients with bipolar disorder. Psychiatry Research, 178(2): 354-

8. 

The copyright holder of this published paper is Elsevier Ireland Ltd. This scholarly work 

has been printed with permission from Elsevier Ireland Ltd. 
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ABSTRACT 
 
Despite evidence of impairments in social cognition in patients with bipolar disorder 

(BD), systematic investigations of empathic responding in this population have not been 

conducted. The objectives of the current study were to investigate empathic responding in 

patients with BD in varying states of illness and to determine whether course of illness 

variables and symptom severity predicted responding. Twenty well-characterized patients 

with BD and twenty matched healthy control subjects completed the Interpersonal 

Reactivity Index (IRI) and the Social Adjustment Scale Self-Report (SAS-SR), self-report 

measures of cognitive and emotional empathy and of psychosocial functioning, 

respectively. Patients with BD reported significantly reduced levels of cognitive empathy 

(‘Perspective Taking’) and higher levels of personal distress in response to others’ 

negative experiences than did controls. Altered affective empathic abilities correlated 

significantly with reduced psychosocial functioning in family, social and occupational 

domains and with increased symptom severity.  This study provides preliminary evidence 

of alterations in empathic responding in patients with BD. Alterations in the ability to 

adopt the perspective of others may contribute to the difficulties in social communication 

inherent in this patient population.  Additional studies, involving larger samples, are 

required to determine the contribution of social cognitive performance to impaired social 

functioning in BD. 

Keywords: Empathy; Social cognition; Bipolar disorder; Social functioning  
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1.  Introduction 

People with bipolar disorder (BD) experience significant disruptions in social 

functioning, which may negatively impact the quality of life of patients, family members 

and other supports (e.g., Begley et al., 2001; Lepine, 2001; Kessler et al., 2006).  Poor 

social functioning may result in part from deficits in social cognition, involving the ability 

to understand and respond to the thoughts and feelings of others. Recent investigations 

have demonstrated impairments in facial affect processing (e.g., George et al., 1998; 

Lembke and Ketter, 2002; Getz et al., 2003) and in theory of mind (e.g., Kerr et al., 2003; 

Inoue et al., 2004, 2006; Bora et al., 2005) in patients with BD.  Less attention has been 

paid, however, to other aspects of social cognition, including empathy. In the present 

study, we examine the performance of patients with BD on a well-validated measure of 

empathic responding, the Interpersonal Reactivity Index (Davis, 1983), and the association 

of empathic responding with the clinical characteristics and psychosocial functioning of 

this sample. 

Empathy refers broadly to the ability to infer and share the feeling states of 

another (Gallese, 2003). Empathic skills are thought to be essential for successful social 

communication and interactions (Baron-Cohen and Wheelwright, 2004) and important for 

promoting unselfish, prosocial behaviour (Eisenberg and Miller, 1987). Recent theoretical 

models have proposed that empathy is multidimensional in nature, involving both 

cognitive (e.g., understanding another’s perspective) and affective (e.g., emotional 

response to the feeling states of others) components (Davis, 1980, 1983; Rankin et al., 

2005). Neuroimaging and patient studies of empathy confirm this view, implicating a core 
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network of neural regions that serve diverse functions, and include cognitive (e.g., 

dorsolateral prefrontal cortex), affective (e.g., orbitofrontal and medial frontal; amygdala) 

and memory systems (e.g., hippocampus; anterior and posterior cingulate, temporal poles; 

Eslinger, 1998; Farrow et al., 2001; Völlm et al., 2006; see McKinnon et al., 2007 for a 

review).  

Many of the regions included in these neural network models are affected in 

patients with BD, showing altered metabolic functioning (e.g., Blumberg et al., 2003a; 

Altshuler et al., 2005; Krüger et al., 2006; Foland et al., 2008) and volumetric 

abnormalities (e.g., Blumberg et al., 2003b; Adler et al., 2005; Bearden et al., 2008; 

McKinnon et al., 2009). Combined with well-established evidence of impairments on 

cognitive tasks in this population (Altshuler et al., 2004; Bearden et al., 2006; Malhi et al., 

2007; Mur et al., 2007; see also MacQueen et al., 2005), which worsen with disease 

progression (MacQueen et al., 2002), there is substantial reason to suspect that patients 

with BD will have altered performance on social tasks that rely on the processing 

resources (e.g., executive functioning, emotion comprehension) subserved by these regions 

and thought to contribute to social cognitive performance, including empathy (McKinnon 

and Moscovitch, 2007).  

To date, little work has been conducted concerning empathic responding in 

patients with mood disorders.  Donges et al. (2005) found that depressed patients had 

reduced awareness of others’ emotional states compared with healthy controls.  They 

used the Levels of Emotional Awareness Scale, however, which is not a direct measure of 

empathy, although this finding is in keeping with the preoccupation with the self and 
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negative self cognitions that form the core symptoms of this illness (Raes et al., 2006). 

Another study reported that patients with major depression score higher than controls on 

measures of altruism (O'Connor et al., 2002), a process linked closely to empathy, 

although not directly analogous to it. Hence, empathic responding has not been assessed 

directly in patients with BD, despite knowledge of impairments in social functioning in 

this population (Blairy et al., 2004). Moreover, the relation between performance on 

social reasoning tasks and measures of real-world social functioning has not been 

adequately examined.   

This preliminary study was designed to investigate empathic responding in a 

sample of patients with established BD and matched healthy comparison subjects. We 

administered a standardized self-report measure of empathic responding: the 

Interpersonal Reactivity Index (IRI; Davis, 1983). This measure has demonstrated 

efficacy across multiple subject populations, including substance dependence (Alterman 

et al., 2003) and schizophrenia (Montag et al., 2007), and has been administered 

successfully in patients with frontal dysfunction (e.g.,  Eslinger, 1998). The IRI assesses 

four dimensions of dispositional empathy: Perspective-Taking and Fantasy as well as 

Empathic Concern and Personal Distress.  Each pair was designed to measure cognitive 

and affective elements of empathy, respectively.  Given well-documented deficits in 

emotion regulation (Phillips et al., 2008) among patients with BD, we predicted that our 

sample would report difficulties in emotional self-control as measured by the Personal 

Distress Scale (e.g., “In emergency situations I feel apprehensive and ill at ease”).  By 

contrast, recent evidence points towards impaired perspective taking ability in patients 
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with active (Kerr et al., 2003) and sub-syndromal BD (McKinnon et al., submitted).  

Hence, we expected patients in our sample to report lower levels of perspective taking 

(e.g., “I sometimes find it difficult to see things from the ‘other guy's’ point of view”) 

than matched controls.  The Fantasy subscale of the IRI has been described as best 

assessing imagination (e.g., “I daydream and fantasize with some regularity about things 

that might happen to me”; Baron-Cohen and Wheelwright, 2004); we did not expect 

patients with BD to show deficits on this scale as impairments in imagination have not 

been reported in this population.  Finally, given the dearth of study regarding empathic 

concern in patients with BD (e.g., “I would describe myself as a pretty soft-hearted 

person.”), we were unable to make predictions for this subscale. 

 Because alterations in cognitive functioning have been shown to worsen with 

disease progression in patients with mood disorders (e.g., van Gorp et al., 1998; Lebowitz 

et al., 2001; MacQueen et al., 2002; but see Nehra et al., 2006 and Pavuluri et al., 2006 

for conflicting findings), we also examined the relation between illness burden and 

empathic responding. Finally, we explored relations between psychosocial functioning 

and performance on the IRI by administering a reliable and well-validated measure of 

psychosocial functioning, the Social Adjustment Scale Self-Report (SAS-SR; Weissman 

and Bothwell, 1976).   

2.  Methods 

2.1. Participants 

Twenty patients with bipolar disorder (mean age = 43.0, S.D. = 8.9; 14 women) 

were recruited from the outpatient Mood Disorders Clinic at St. Joseph’s Healthcare in 
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Hamilton. A primary diagnosis of BD was confirmed by the Structured Clinical Interview 

for DSM-IV (SCID; First et al., 2001). Fourteen bipolar type I and 6 bipolar type II 

patients were recruited in total. The healthy comparison (HC) group consisted of 20 

subjects with no history of psychiatric illness matched to the patients in terms of age 

(mean age = 40.2, standard deviation (S.D.) = 15.1) and gender distribution (12 women). 

Control subjects had no known family member with BD or schizophrenia. Demographic 

and clinical characteristics of the study sample are presented in Table 1. 

Patients were tested in varying states of illness, allowing for an examination of the 

relation between symptom severity and empathic responding.  Symptom severity was 

assessed using the 17-item Hamilton Depression Rating Scale (Ham-D; Hamilton, 1960), 

Young Mania Rating Scale (YMRS; Young et al., 1978), and the Global Assessment of 

Functioning Scale (GAF; American Psychiatric Association, 1994). Healthy controls also 

received these measures to rule out the presence of subthreshold psychiatric illness. 

 Exclusion criteria for patients and comparison subjects were: i) inability to 

provide informed consent, ii) history of electroconvulsive therapy or transcranial 

magnetic stimulation therapy, within 1 year,  iii) substance abuse based on DSM-IV 

criteria in the last 6 months, iv) current or lifetime history of substance dependence based 

on DSM-IV criteria, v) current or prior history of untreated significant medical illness 

(e.g., cancer) or of neurological illness (e.g., Parkinson’s disease, epilepsy), vi) history of 

traumatic brain injury and/or loss of consciousness (lasting more than 60 s), vii) YMRS 

score > 10, viii) use of benzodiazepines within 12 h prior to testing. 
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All participants provided written informed consent. The study was approved by the 

Research Ethics Board of St. Joseph’s Healthcare Hamilton and was performed in 

accordance with the ethical standards laid down by the 1964 Declaration of Helsinki. 

2.2. Materials 

The Interpersonal Reactivity Index (IRI) is a 28-item instrument containing four 

7-item subscales assessing different dimensions of empathy: Perspective Taking (PT), 

Empathic Concern (EC), Personal Distress (PD), and Fantasy (FS) (Davis, 1980; 1983). 

Each item is scored on a 5-point Likert scale ranging from 0 (does not describe me well) 

to 4 (describes me very well). Whereas the Perspective Taking (the tendency to 

spontaneously understand the perspective of others and see things from their point of 

view) and Fantasy (the tendency to identify with fictional characters in books and 

movies) subscales are thought to assess cognitive components of empathy, the Empathic 

Concern (other-oriented feelings of warmth, compassion, and concern for others) and 

Personal Distress (the self-oriented emotional response of fear or discomfort that results 

from observing another’s negative experience) subscales are thought to measure affective 

components of empathy (Davis, 1983). The IRI has good internal consistency 

(Christopher et al., 1993; Davis, 1980) and correlates with other measures of empathy, 

providing support for the construct validity of the measure (Davis, 1983).  

The Social Adjustment Scale Self-Report (SAS-SR) assesses performance in six 

major areas of functioning including work/school role, social/leisure activities, 

relationship with extended family, marital role, parental role and membership within a 

family unit. Based on individual scores in these areas, an overall score for psychosocial 
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adjustment is generated. Higher scores are indicative of greater social dysfunction or 

impairment. This self-rated instrument has been used in patients with a variety of 

psychiatric disorders (Calabrese et al., 2004; Fallon et al., 1991; Furukawa et al., 2001) 

and has been confirmed to correlate significantly with and to be comparable to 

interviewer-rated assessments (Weissman and Bothwell, 1976).  

2.3. Procedures and statistical analyses 

 Participants completed the self-report questionnaires in a counterbalanced order. 

These data were analyzed using a multivariate analyses of variance (MANOVA) treating 

Group (BD, HC) as a fixed variable and score for each of the IRI (PT, EC, FS, PD) 

subscales as a dependent variable.  This procedure was repeated for the SAS-SR. Alpha 

was set at 0.05. Correlational analyses (Pearson’s r; two-tailed; alpha = 0.05) were used 

to explore the relation between social functioning and empathic responding. Spearman’s 

correlation coefficient was used to evaluate the relation between number of previous 

episodes and empathic responding. 

3.  Results 

3.1. Performance on the IRI 

 Patients with BD scored lower on the Perspective Taking subscale [F (1, 38) = 

4.53, P < 0.05, ηp
2= 0.11] and higher on the Personal Distress subscale [F (1, 38) = 5.98, 

P < 0.05, ηp
2= 0.14] than healthy controls (See Table 2).  No other significant effects 

emerged.    

3.2. Psychosocial functioning 
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As expected, the Work/Academic functioning [F (1, 14) = 10.93,  P < 0.01, ηp
2 = 

0.44], Social/Leisure activities [F (1, 14) = 8.51,  P < 0.05, ηp
2 = 0.38], Relationship with 

Outside Family [F (1, 14) = 4.75,  P < 0.05, ηp
2 = 0.25], Parental Role [F (1, 14) = 5.51,  

P < 0.05, ηp
2 = 0.28] and Membership within a Family Unit [F (1, 14) = 22.54,  P < 

0.001, ηp
2= 0.62] domains were impaired in patients with BD relative to controls. Overall 

social adjustment was also impaired in these patients [F (1, 14) = 12.61, P < 0.01, ηp
2= 

0.47].  No other significant differences emerged.  

3.3. Relation between psychosocial functioning and empathic responding 

There were significant positive relations found between the IRI Personal Distress 

scale and global social functioning (r = 0.48, P < 0.01), Work/School Role (r = 0.38, P < 

0.05), Social/Leisure Activities (r = 0.47, P < 0.01), and Relationship with Extended 

Family (r = 0.34,  P = 0.05) in our sample, suggesting that individuals who demonstrated 

elevated personal distress in negative social situations also showed reduced social 

functioning. Moreover, individuals who demonstrated lower scores on the IRI Empathic 

Concern scale also showed reduced functioning on the Social/Leisure activities scale of 

the SAS-SR (r = -0.34,  P < 0.05). 

3.4. Relation between clinical variables and empathic responding 

There was limited evidence that scores on the IRI Personal Distress scale 

correlated with greater symptom severity as assessed by the Ham-D 17 (r = 0.33, P = 

0.05) and GAF (r = -0.33,  P = 0.05).  No significant correlations emerged between 
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burden of illness (number of previous episodes, duration of illness) and performance on 

any of the IRI subscales (P’s > 0.05).   

4.  Discussion 

To our knowledge, this is the first study to examine directly empathic responding 

in patients with BD. The main findings in this preliminary study were the reduced 

perspective taking and elevated levels of personal discomfort reported by BD patients in 

response to others’ distress. Altered empathic responding, as assessed by these scales, 

was associated with decreased family, social and occupational functioning. Very 

preliminary evidence emerged that personal distress increased with higher levels of 

symptom severity.  

Individuals with BD showed deficits on the ‘Perspective Taking’ subscale of the 

IRI, a measure of cognitive empathy. This result is consistent with previous investigations 

demonstrating social cognitive deficits, including impaired theory of mind, in BD (Kerr et 

al., 2003; Inoue et al., 2004, 2006; Bora et al., 2005; Olley et al., 2005; Lahera et al., 2008; 

Schenkel et al., 2008). Theory of mind, the ability to infer the thoughts and beliefs of 

others (Premack and Woodruff, 1978), is often described as overlapping with the construct 

of cognitive empathy (understanding another’s emotional state). Deficits on the IRI 

Perspective Taking scale and other theory of mind paradigms suggest that patients with 

BD may experience difficulty shifting from an egocentric viewpoint in order to adopt the 

perspective of someone else (Vogeley et al., 2001).  Previous work in both neurologically-

intact and patient populations has highlighted the contribution of domain-general cognitive 

resources such as working memory to perspective taking ability (e.g., X believes Y thinks 
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A; Leslie et al., 2004; McKinnon and Moscovitch, 2007). We speculate that reduced 

perspective taking ability in our sample may stem, in part, from well-documented declines 

in executive functioning and memory resources in patients with BD (Altshuler et al., 2004; 

Bearden et al., 2006; MacQueen et al., 2005; Malhi et al., 2007; Mur et al., 2007), 

although further work is required to confirm the specificity of this relation, as well as 

identify other illness factors that may contribute to altered perspective taking. 

Patients with BD also scored higher on the ‘Personal Distress’ subscale of the IRI, 

indicating that they were more likely to experience self-oriented feelings of discomfort 

and anxiety in response to stressful social situations, such as emergencies. This result is in 

line with previous reports of alterations in emotional perception (Bozikas et al., 2007) and 

in emotional regulation (Phillips et al., 2008) in patients with BD. Prior work in healthy 

participants also indicates an association between enhanced personal distress and 

prefrontal dysfunction (Spinella, 2005). Moreover, high levels of personal distress, as 

reflected by elevated scores on the PD scale of the IRI, have been shown previously to 

reflect impaired social cognitive functioning in neurologically-intact control samples, 

perhaps indicating a hyper-reflexive style of affective response (Spreng et al., 2009).   

Given the roles of the medial and lateral prefrontal cortices in social cognitive function, 

including empathy and theory of mind (e.g., see McKinnon et al., 2007 for a review), we 

speculate that structural (Blumberg et al., 2003b) and functional (Altshuler et al., 2005) 

abnormalities in prefrontal regions in patients with BD may also contribute to the 

impairments reported in this sample, but future studies are awaited to investigate this 

possibility.  
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Our patient sample showed preserved function on two subscales of the IRI:  

Empathic Concern and Fantasy.  Previous work (Davis et al., 1983) confirms that each of 

the IRI subscales represents dissociable elements of the multi-factorial system underlying 

empathic responding. Here, patients with BD reported feelings of warmth, compassion, 

and concern for others equivalent to that experienced by matched controls.  Our results 

suggest that although patients with BD may experience an exaggerated level of distress at 

the discomfort and anxiety experienced by others in stressful social situations, the ability 

to experience basic emotions felt in response to others’ emotional states remains intact in 

these patients.  Patients with BD also identified with fictional characters in books and 

movie at a rate equivalent to that reported by matched controls, indicating that 

imagination, as it relates to empathy, is also spared.  Our finding of impairments in 

specific aspects of empathic responding, and preservation in others, is consistent with the 

notion that empathy is a multi-factorial process. 

In keeping with a sizable body of literature that has reported significant 

impairments in various psychosocial domains in patients with BD (e.g., Bauwens et al., 

1991; Serretti et al., 1999; Blairy et al., 2004), our patient sample was impaired in their 

occupational, social/leisure, family and global psychosocial functioning compared with 

healthy controls. Moreover, we found significant correlations between empathic 

responding (‘Personal Distress’; ‘Empathic Concern’) and these various psychosocial 

domains. These findings are in line with previous findings in healthy individuals, where 

higher levels of personal discomfort in tense interpersonal situations were associated with 

greater levels of social dysfunction (Davis, 1983). The reciprocal may also be true, where 
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alterations in social networks and associated distress may have contributed to alterations 

in empathic responding, including the elevation in discomfort and anxiety experienced by 

patients in response to stressful social situations due to repeated negative interactions with 

others.  In BD, an inability to disengage from self-oriented thought processes may also 

contribute to difficulties maintaining successful familial and social relationships, as well 

as occupational and leisure activities. Overall, these significant associations between 

affective empathy and psychosocial adjustment are important given that intact empathic 

skills have been found to contribute to higher social functioning (Baron-Cohen and 

Wheelwright, 2004; Brüne, 2005; Spreng et al., 2009).  

We found very preliminary evidence that alterations in empathic responding were 

associated with higher levels of symptom severity.  By contrast, empathic responding was 

not related to burden of illness. These findings are in line with previous reports where 

number of previous mood episodes and illness duration do not appear to contribute to 

impaired theory of mind performance in patients with BD (Inoue et al., 2004; Bora et al., 

2005). Moreover, these results provide an early indication that alterations in empathic 

responding may be a state, rather than trait, marker of BD, reflecting a preoccupation with 

the self, negative ruminations, and negative cognitions about the self that are hallmark 

symptoms of mood disorders (Beck, 1967; Raes et al., 2006).  Consistent with this 

viewpoint that depression is characterized by negatively biased information processing 

and distorted self-perceptions (e.g., Beck, 1967), individuals in a depressed state 

demonstrate a negative bias in their self-evaluations of task performance (Fu et al., 2005), 

personality (McKendree-Smith and Scogin, 2000), and competence in multiple domains 
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(e.g., social acceptance, academic competence, physical appearance; Hoffman et al., 

2000). Despite this negative bias, there is significant evidence indicating that individuals 

with depression are more realistic and accurate judges of their social competence and 

general performance than non-depressed individuals (Lewinsohn et al., 1980; Ducharme 

and Bachelor, 1993), a phenomenon known as depressive realism (Alloy and Abramson, 

1979; Colin, 1998). Additional studies involving larger numbers of subjects with a varied 

course of illness will be required to determine the strength of this preliminary finding and 

the association between alterations in empathic responding and declines in social 

functioning observed among patients with BD.  

The preliminary results of this study provide initial evidence of alterations in 

select aspects (i.e., perspective taking; personal distress) of empathic responding in BD 

and suggest that these alterations are associated with impairments in family, social and 

occupational functioning.  Interestingly, both the ability to engage in fantasy as it relates 

to the emotional responses of others, as well as more basic empathic concern, appear 

spared in this population.  Longitudinal studies are necessary to determine whether social 

cognitive deficits are trait markers of vulnerability for BD. Our sample was comprised of 

patients in varying states of illness and a range of Bipolar I and Bipolar II illness; the 

extent to which these alterations persist across mood states and different illness 

presentations remains unknown.  Future studies are also required to determine whether 

known alterations in neuronal structure and function in BD are associated with altered 

empathic responding in this disorder.  Enhanced knowledge of these processes will 

improve our basic knowledge of the clinical and behavioural correlates of social cognition 
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and may further the goal of reducing the impact of BD on day-to-day functioning in these 

patients.    
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Table 1. Clinical and demographic characteristics of study sample  

Controls BD patients Effect size 
(n  = 20) (n  = 20) (Cohen's d )

Sex
Male n  = 8 n  = 6
Female n  = 12 n = 14

Age 40.1(15.1)  43.0(8.9)

Education 16.1(2.7) 15.7(2.6)

Number of affective episodes 52.3(65.5)

Onset of illness (in years)  20.4(8.5)

Duration of illness (in years) 23.2(9.6)

Ham-D score 1.5(1.8)* 11.3(6.9)* -1.9

YMRS score 0.1(0.3)* 3.0(2.1)* -2.0

GAF score 80.4(2.0)* 63.6(11.7)* 2.0
 

 
 
 
Values are n or mean (standard deviation). 
Abbreviations: BD, bipolar disorder group; Ham-D, 17-item Hamilton Depression 
Rating Scale; YMRS, Young Mania Rating Scale; GAF, Global Assessment of 
Functioning Scale. 
 
* Significant results (P < 0.01).   
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Table 2. Interpersonal Reactivity Index subscale scores by group 

IRI Controls BD Patients Results Effect size 
(partial eta-squared)

Perspective taking 20.2(5.6)* 17.0(3.7)* F  = 4.53, df = 1, P < 0.05 0.11

Empathic concern 22.2(3.2) 20.6(3.7) F  = 2.29, df = 1, P  > 0.05 0.06

Fantasy 13.4(5.4) 12.4(4.9) F  = 0.42, df = 1, P > 0.05 0.01

Personal distress 8.2(5.4) * 12.3 (5.4)* F  = 5.98, df = 1, P < 0.05 0.14
 

 
 
 
Values are n or mean (standard deviation). 
Abbreviations: BD, bipolar disorder group 
 
* Significant results (P < 0.05).   
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Foreword to Chapter 5, Study 2 

When this study was conducted, there were no studies that directly assessed the 

cognitive and affective components of empathy in a sample of outpatients with MDD. 

Prior reports only included depressed inpatients (O’Connor et al., 2002) or only examined 

processes linked closely to empathy such as emotional awareness (Donges et al., 2005). 

In this study we examined empathic responding in a sample of outpatients with MDD, 

examining the relation of performance to symptom severity, illness burden, and 

psychosocial function. We administered two standardized self-rated measures of empathic 

responding, the Toronto Empathy Questionnaire (TEQ; Spreng*, McKinnon*, et al., 

2009) to assess empathic ability broadly and the IRI to specifically assess cognitive and 

affective facets of empathic responding. We expected that depressed patients would show 

impaired cognitive and affective empathic abilities, as a result of well-documented 

deficits in cognitive (e.g., perspective taking) and affective (e.g., emotion recognition) 

processing found in this patient population (Phillips et al., 2003).  Deficits on other 

aspects of social cognition, including theory of mind, is associated with poor functional 

outcome in individuals with mood disorders (Inoue et al., 2006).  To date, however, there 

have been no studies examining the relation between cognitive and affective empathic 

responding and standardized measures of social functioning in patients with MDD.  

Hence, we examined the relation between empathic abilities and psychosocial 

functioning.  We predicted that altered empathic performance in patients with MDD 

would be associated with poor functioning.  Finally, in light of recent findings showing 

that patients with a chronic and recurrent illness history show greater impairment on tests 
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of social (McKinnon et al., 2010) and cognitive function, (e.g., MacQueen et al., 2002), 

we examined the relation between illness burden and empathic responding.  We expected 

that alterations in empathic performance would correlate significantly with a greater 

burden of illness.  

The full author list and citation information for this article are provided below: 

Cusi, A.M., MacQueen, G.M., Spreng, R.N., & McKinnon, M.C. (2011). Altered 

empathic responding in major depressive disorder: Relation to symptom severity and 

psychosocial outcome. Psychiatry Research, 188(2):231-6 

The copyright holder of this published paper is Elsevier Ireland Ltd. This scholarly work 

has been printed with permission from Elsevier Ireland Ltd. 
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ABSTRACT 

Individuals with major depressive disorder (MDD) demonstrate deficits in multiple social 

cognitive domains; however, systematic investigations of empathic responding have not 

been performed. Twenty patients with MDD completed two measures of empathy, the 

Interpersonal Reactivity Index (IRI: Davis, 1980, 1983) and the Toronto Empathy 

Questionnaire (TEQ: Spreng et al., 2009). Relative to matched controls, patients with 

MDD reported significantly reduced levels of empathy measured broadly on the TEQ and 

specifically in cognitive (‘Perspective Taking’) and affective (‘Empathic Concern’) 

domains captured by the IRI.  A higher illness burden (i.e., greater number of past 

depressive episodes) was associated with greater reductions in perspective taking ability.  

This study provides early evidence of impaired empathic abilities in patients with MDD 

that may worsen with illness progression. Alternatively, reductions in perspective taking 

ability may contribute to a more severe course of illness in this population.  Further 

longitudinal work is needed to characterize the relation between social cognitive 

performance and social functioning in this population.  

Keywords: Empathy, Depression, Social functioning 
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1. Introduction 

             Empathy refers broadly to the ability to infer and share the feeling states of others 

in reference to oneself (Decety and Moriguchi, 2007), playing a central role in successful 

interpersonal engagement and higher social functioning (Baron-Cohen and Wheelwright, 

2004).  Investigators have adopted a multidimensional approach to the study of empathy, 

proposing that this psychological construct involves both cognitive (e.g., inferring 

another’s mental state) and affective (e.g., affective response to the feeling state of 

another) components (Davis, 1983; for a review see McKinnon et al., 2007).  Critically, 

many of the same cognitive (e.g., executive functioning; working memory) and affective 

(e.g., emotion comprehension) processes are affected in patients with MDD (Mikhailova 

et al., 1996; Landro et al., 2001; Surguladze et al., 2004; Gualtieri et al., 2006), rendering 

it probable that patients with this disorder will demonstrate reduced empathic abilities that 

rely on these same processing resources. To date, however, few studies of empathic 

responding have been conducted in patients with MDD.  Here, we examine empathic 

responding in a sample of outpatients with MDD, examining the relation of performance 

to symptom severity, illness burden, and psychosocial function. 

Studies examining social cognitive performance in patients with MDD reveal a 

conflicting pattern of performance impairment and sparing.  For example, a wide body of 

evidence reveals that patients with MDD are impaired in the recognition of affective 

facial expressions (see Leppänen, 2006 for a review).  Here, individuals with MDD 

demonstrate a mood-congruent bias during facial emotion recognition tasks, showing 

deficits in the recognition of happy faces (Mandal and Bhattacharya, 1985; Rubinow and 
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Post, 1992; Mikhailova et al., 1996; Suslow et al., 2001; Gotlib et al., 2004; Surguladze et 

al., 2004; LeMoult et al., 2009), enhanced recognition of sad facial expressions (Mandal 

and Bhattacharya, 1985; David and Cutting, 1990; Surguladze et al., 2004; Goeleven et 

al., 2006), as well as a tendency to identify neutral faces as sad relative to healthy controls 

(David and Cutting, 1990; Wright et al., 2009).  A number of studies, however, fail to 

show evidence of alterations in the processing of emotional faces among patients with 

MDD (Gaebel and Wolwer, 1992; Mogg et al., 2000; Kan et al., 2004; Hertel et al., 

2009). Patients with MDD also demonstrate a negative bias during the processing of 

affective prosodic stimuli by interpreting neutral prosodic emotions as negative (Kan et 

al., 2004) and showing enhanced recognition of sad emotional tones (Uekermann et al., 

2008a).  Few studies have examined theory of mind, the ability to infer the mental states 

(e.g., belief, intentions, emotions) of others to understand and predict their behaviour 

(Premack and Woodruff, 1978) in patients with MDD. Theory of mind is a term related to 

but dissociable from the construct of ‘cognitive empathy’, and involves a cognitive 

understanding and appreciation of another’s mental state.  In these studies, actively ill 

patients show impairment on a variety of theory of mind tasks placing demands on 

cognitive and affective processing resources (Lee et al., 2005; Uekermann et al., 2008b; 

Wang et al., 2008). Overall, the literature concerning social cognitive performance in 

MDD reveals a mixed pattern of findings, underscoring the need for further investigation.  

The primary goal of this study is to examine specifically empathic responding in a sample 

of patients with MDD, an area of social cognitive performance remaining underexplored 

in this population.   
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Deficits in empathic responding have been reported in neuropsychiatric 

populations such as schizophrenia (Montag et al., 2007; Shamay-Tsoory et al., 2007) and 

autism spectrum disorders (Baron-Cohen et al., 2001; Rogers et al., 2007), however, to 

date, very few studies have assessed empathic responding in patients with mood 

disorders.  Early evidence of reduced empathic capacity has been reported in individuals 

with bipolar disorder (Shamay-Tsoory et al., 2009; Cusi et al., 2010).  Both Shamay-

Tsoory et al. (2009) and our group (Cusi et al., 2010) found that relative to healthy 

controls, patients with bipolar disorder (BD) reported decreased cognitive empathy 

(‘Perspective Taking’) and elevated levels of affective personal discomfort in response to 

others’ distress (‘Personal Distress’), as assessed by the Interpersonal Reactivity Index 

(IRI; Davis, 1983).  In our study, impaired affective empathic abilities were associated 

with greater depressive severity but not number of past mood episodes or illness duration 

suggesting that changes in empathic responding in bipolar disorder may represent a state, 

rather than trait, marker of illness.  Interestingly, these alterations in affective distress 

were associated with reduced psychosocial functioning (as assessed at the time of testing) 

in our sample of BD patients, most of whom were mildly ill; it is unclear at present 

whether further reductions in psychosocial function would arise with more severe illness 

or remit over the course of euthymia. 

Prior investigations provide preliminary evidence of alterations in abilities 

associated with empathic responding in individuals with MDD.  For example, Donges et 

al. (2005) found that inpatients with acute MDD showed intact awareness of their own 

emotions, but reduced awareness of others’ emotions compared to matched controls.  This 
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decrease in emotional awareness for others was associated with elevated symptoms of 

depression. Interestingly, emotional awareness improved significantly following 

treatment in a psychotherapeutic program targeted at recognizing emotional responses 

and their situational origins (Donges et al., 2005).  Only one study has assessed directly 

the cognitive and affective components of empathy in patients with MDD.  O’Connor and 

colleagues (2002) found that depressed inpatients reported elevated levels of distress and 

discomfort in response to other’s negative situations on the IRI Personal Distress 

subscale; greater levels of depression severity were associated with higher scores on this 

subscale. These patients also scored significantly higher than healthy controls on self-

rated measures of altruism, a process linked closely to empathy, although not directly 

analogous to it. 

In the present study, we conducted a preliminary assessment of empathic 

responding in a sample of MDD outpatients in varying states of illness. First, we used 

two standardized self-rated measures of empathic responding, the Toronto Empathy 

Questionnaire (TEQ; Spreng et al., 2009) to assess empathic ability broadly and the IRI to 

specifically assess cognitive and affective facets of empathic responding. We expected 

that depressed patients would show impaired cognitive and affective empathic abilities, as 

a result of well-documented deficits in cognitive (e.g., perspective taking) and affective 

(e.g., emotion recognition) processing found in this patient population (Phillips et al., 

2003; Lee et al., 2005; Uekermann et al., 2008a).  Notably, impairments on tests of social 

cognition, most prominently, theory of mind (Inoue et al., 2006), is associated with poor 

functional outcome in individuals with mood disorders.  To date, however, there have 
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been no studies examining the relation between cognitive and affective empathic 

responding and standardized measures of social functioning in patients with MDD.  

Hence, we examined the relation between empathic abilities and psychosocial functioning 

using a well-validated measure of functional outcome, the Social Adjustment Scale Self-

Report (SAS-SR; Weissman and Bothwell, 1976).  We predicted that similar to patients 

with BD, altered empathic performance in patients with MDD would be associated with 

impaired functioning.  Finally, in light of recent findings showing that patients with a 

chronic and recurrent illness history show greater impairment on tests of social 

(McKinnon et al., 2010) and cognitive function, (e.g., Basso and Bornstein, 1999; 

MacQueen et al., 2002), we examined the relation between illness burden (e.g., number of 

depressive episodes, illness duration) and empathic responding.   

2. Methods 

2.1. Participants 

Twenty patients who had experienced at least one prior episode of MDD (6 males 

and 14 females) and 20 age- and education-matched controls (7 males and 13 females) 

with no history of psychiatric illness participated in the present study. The demographic 

and clinical characteristics of the study sample are summarized in Table 1.  Patients were 

tested in varying states of illness, allowing for an examination of the relation between 

symptom severity and empathic responding.  Current level of symptom severity was 

assessed using the 17-item Hamilton Depression Rating Scale (HAM-D; Hamilton, 1960) 

and the Global Assessment of Functioning Scale (GAF; American Psychiatric 

Association, 1994).  The study sample consisted of 5 euthymic patients (HAM-D 17 score 
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less than 7), 13 patients with sub-syndromal depression (HAM-D 17 score between 7 and 

14), and 2 patients with moderate depression (HAM-D 17 score between 15 and 30).  Our 

patient sample was free of psychotic symptoms.  Medication consisted of selective 

serotonin reuptake inhibitors (N = 7), serotonin and noradrenaline reuptake inhibitors (N 

= 4), tricyclic antidepressants (N = 3), monoamine oxidase inhibitors (N = 2), stimulants 

(N = 1), antipsychotic drugs (N = 3), anticonvulsants (N = 5), benzodiazepines (N = 3), 

sedative/hypnotics (N = 6), bupropion (N = 2), mirtazapine (N = 1), and no medication (N 

= 1).  Two patients were on anti-parkinson drugs (ropinirole) for restless leg syndrome.  

We were not able to obtain medication information for one participant.  Participants with 

a history of neurological disease, traumatic brain injury and/or loss of consciousness 

(lasting more than 60 s), electroconvulsive therapy or transcranial magnetic stimulation 

therapy within 1 year, substance dependence, and untreated significant medical illness 

were excluded. 

All participants provided written informed consent and the research protocol was 

approved by the Research Ethics Board of St. Joseph’s Healthcare Hamilton/ McMaster 

University. 

2.2. Materials 

The  IRI (Davis, 1980, 1983) is a 28-item self-report instrument that measures 

both cognitive and emotional aspects of empathy. Items are rated on a scale ranging from 

0 (does not describe me well) to 4 (describes me very well). The cognitive subscales 

comprise the Perspective Taking and Fantasy scales. Whereas the Perspective Taking 

(PT) scale measures the tendency to spontaneously understand the psychological point of 
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view of others (i.e. I sometimes find it difficult to see things from the "other guy's" point 

of view), the Fantasy subscale assesses the tendency to identify with fictional characters 

(i.e. I daydream and fantasize, with some regularity, about things that might happen to 

me). The emotional subscales of the IRI comprise the Empathic Concern and Personal 

Distress scales. The Empathic Concern subscale evaluates the respondent’s feelings of 

warmth and compassion for others (i.e. I often have tender, concerned feelings for people 

less fortunate than me).  The Personal Distress scale measures self-oriented feelings of 

distress and discomfort in response to difficult interpersonal situations (i.e. I sometimes 

feel helpless when I am in the middle of a very emotional situation). The IRI has been 

shown to have good test-retest reliability, internal consistency, and adequate levels of 

convergence with other measures of empathy (Davis, 1980,1983; Christopher et al., 

1993).  

The TEQ (Spreng*, McKinnon*, et al., 2009) is a 16-item empirically-derived 

self-report measure.  This measure represents empathy as a primarily emotional process, 

by tapping constructs similar to those measured by the IRI Empathic Concern scale. The 

TEQ has demonstrated good internal consistency, high test-retest reliability and strong 

convergent validity.  

The Social Adjustment Scale Self-Report (SAS-SR; Weissman and Bothwell, 

1976) is a 54-item self-rated questionnaire that assesses role performance in six domains 

of functioning including work/school role, social/leisure activities, relationship with 

extended family, marital role, parental role and membership within a family unit. Each 

item is scored on a 5-point scale, with higher scores indicative of greater social 
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impairment. Individual subscale and total scores are calculated by averaging all 

applicable items.  The SAS-SR has shown high internal consistency, good test–retest 

reliability, and has shown good agreement with the interviewer-rated version of this 

measure (Weissman and Bothwell, 1976; Davis, 1980, 1983; Christopher et al., 1993; 

Weissman and Staff, 1999). 

2.3. Procedures and statistical analyses 

 These data were analyzed using a multivariate analyses of variance (MANOVA) 

treating Group (MDD, HC) as a fixed variable and score for each of the IRI (PT, EC, FS, 

PD) subscales as a dependent variable.  This procedure was repeated for the SAS-SR. In 

order to examine group differences on the TEQ, a univariate ANOVA was conducted. 

Estimated effect sizes were analyzed by partial eta square values. 

 Partial correlations after adjusting for age and gender were computed to examine 

the relation between empathic responding, illness burden (e.g., depression severity, illness 

duration, age at onset of illness, number of depressive episodes) and social functioning.  

Alpha was set at 0.05 for all analyses. 

3. Results 

3.1. Performance on the TEQ 

 Relative to controls, the MDD group reported reduced levels of empathic 

responding as assessed by the TEQ [F (1, 38) = 6.96, P = 0.01, ηp
2= 0.16]. 

3.2. Performance on the IRI  

 Table 2 displays the participants’ performance on the IRI.  Patients with MDD 

reported lower levels of Perspective Taking [F (1, 38) = 7.65, P = 0.009, ηp
2= 0.17] and 
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Empathic Concern [F (1, 38) = 4.86, P =0.03, ηp
2= 0.11] than did healthy controls.  No 

other significant effects emerged.    

3.3. Psychosocial functioning 

As expected, the Work/Academic functioning [F (1, 13) = 12.59, P = 0.004, ηp
2= 

0.49], Membership within a Family Unit [F (1, 13) = 4.85, P = 0.04, ηp
2= 0.27] domains, 

and overall social adjustment [F (1, 13) = 5.83, P = 0.031, ηp
2= 0.31] were impaired in 

the MDD patients relative to controls.  No other significant differences emerged.  

3.4. Relation between psychosocial functioning and empathic responding 

No significant relations emerged between levels of SAS-SR functioning and 

performance on the TEQ and IRI subscales (P’s > 0.05).  

3.5. Relation between clinical variables and empathic responding 

Within the MDD group, there was evidence that lower scores on the IRI 

Perspective Taking scale correlated with a higher number of depressive episodes (r = 

0.60, P = 0.02).  No significant correlations emerged between symptom severity, burden 

of illness (age at onset of illness, duration of illness) and performance on any of the IRI 

subscales (P’s > 0.05).  No significant relations were found between performance on the 

TEQ and any of the clinical variables (P’s > 0.05).   
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4. Discussion 

To our knowledge, this is the first report of altered empathic abilities in a sample of 

outpatients with MDD. Critically, we found preliminary evidence that patients with MDD 

reported significantly lower levels of both cognitive (Perspective Taking) and affective 

(Empathic Concern) empathy relative to matched controls. A higher number of depressive 

episodes were also associated with reduced perspective taking abilities, suggesting a 

gradual worsening in the ability to mentalize about other’s affective states with illness 

progression.  

The current finding of reduced ‘Perspective Taking’ ability among patients with 

MDD is consistent with prior reports of impairments in the closely related domain of 

theory of mind in patients with MDD (Inoue et al., 2004; Lee et al., 2005; Uekermann et 

al., 2008b; Wang et al., 2008) and are consistent with the notion that depressed 

individuals have difficulties detaching from an egocentric viewpoint in order to adopt the 

perspective of another (Vogeley et al., 2001).  These results are also consistent with 

recent studies conducted in bipolar disorder, documenting reduced perspective taking 

ability in individuals in varying states of illness (Cusi et al., in 2010; McKinnon et al., 

2010), including euthymia (Shamay-Tsoory et al., 2009).  We suspect that impaired 

perspective taking ability in our sample may be mediated by deficits in executive 

functioning and other cognitive processes, including cognitive flexibility, closely 

associated with perspective taking ability (e.g., Eslingler, 1998; McKinnon and 

Moscovitch, 2007) and reported routinely in patients with MDD (e.g., Porter et al., 2003).  

Future studies, however, are required to test the relation between empathic ability and 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

231 
 

cognitive functioning in MDD, through, for example, the utilization of 

neuropsychological test batteries along with measures of empathic responding.  

  Our results also provide early evidence that individuals with MDD report less 

feelings of care and concern in response to someone else’s emotional experience; patients 

reported lower levels of empathic concern on the Empathic Concern subscale of the IRI.  

Individuals with MDD also reported reduced empathic responding on the TEQ.  These 

findings are consistent with the notion that depression is characterized by a preoccupation 

with the self and negative ruminations (Beck, 1967; Raes et al., 2006), that is enhanced 

with more severe illness (Joormann and Gotlib, 2010). These findings are, however, in 

contrast with previous reports of intact Empathic Concern in a sample of depressed 

inpatients, where O’Connor et al. (2002) reported elevated levels of personal distress, but 

not reduced empathic concern, in response to others’ concerns in a sample comprised of 

acutely ill inpatients with MDD.  Taken together with the current findings, we suggest 

that levels of empathic concern may fluctuate with illness state such that a variable profile 

of empathic responding emerges across active, sub-syndromal and euthymic states of 

depressive illness. Notably, individuals with bipolar disorder also show differing levels of 

empathic responding across active and euthymic illness states (Shamay-Tsoory et al., 

2009; Cusi et al., 2010), suggesting that alterations in empathic responding in patients 

with mood disorders may represent a state, rather than trait, marker of illness.  

As reviewed, the literature concerning social cognitive performance in patients 

with MDD is conflicting.  Consistent with these findings, the results of this study provide 

evidence of both impaired and intact empathic capacity in MDD.  Although patients with 
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MDD reported reduced levels of care and concern for others (IRI Empathic Concern 

scale, TEQ), they reported similar levels of distress in response to difficult interpersonal 

situations (IRI Personal Distress scale) as controls.  Patients with MDD also rated 

themselves comparably to controls in identifying with fictional characters found in books 

and movies (Fantasy subscale), a finding in line with previous studies conducted in 

depressed (O’Connor et al., 2002) and bipolar (Shamay-Tsoory et al., 2009; Cusi et al., 

2010) samples. Baron-Cohen and Wheelwright (2004) have suggested that the Fantasy 

subscale of the Interpersonal Reactivity Index contains items that measure constructs 

broader than empathy, including imagination.  On balance, our finding of impairments in 

specific aspects of empathic responding captured by the IRI, and preservation in others, is 

consistent with the notion that empathy is multidimensional in nature (Davis, 1994).  

Empathic responding has been shown to rely on a complex network of neural 

regions that serve diverse cognitive (e.g., dorsolateral prefrontal cortex), affective (e.g., 

orbitofrontal and medial frontal; amygdala; subgenual cingulate) and memory functions 

(e.g., anterior and posterior cingulate, temporal poles; Eslinger, 1998; Farrow et al., 2001; 

McKinnon et al., 2007; Zahn et al., 2009).  Critically, many of the same neural regions 

thought to mediate the cognitive and affective processes necessary for empathic 

responding have been implicated in patients with MDD, showing altered metabolic 

functioning and/or structural abnormalities (see Price and Drevets, 2010 for a recent 

review).  For example, the medial prefrontal cortex, a region implicated in cognitive 

perspective taking (Eslinger, 1998; Shamay-Tsoory et al., 2009) and theory of mind 

(Gallagher and Frith, 2003; Mar, 2011), shows hyperactivity (Biver et al., 1994; 
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Nofzinger et al., 2005) and reduced tissue volume (Lai et al., 2000; Lacerda et al., 2004) 

in patients with MDD. The dorsolateral prefrontal cortex (DLPFC), shows tissue volume 

loss (Coffey et al., 1993; Konarski et al., 2008; Brooks et al., 2009) and hypometabolism 

in patients with MDD (Biver et al., 1994; Dunn et al., 2002; Davidson et al., 2003) and 

may contribute to reductions in cognitive flexibility and the generation of ideas also 

thought requisite to empathic responding (Eslinger, 1998; Rankin et al., 2005).  

Moreover, tissue volume loss (Sheline et al., 1998; Caetano et al., 2004; Hastings et al., 

2004) and hypermetabolism (Drevets, 2000; Sheline et al., 2001) has been reported in the 

amygdala, a region involved in modulating attention to emotionally salient stimuli 

(thought to be necessary to understand and respond to the feeling states of others).  

Finally, the subgenual cingulate cortex, a region implicated in the generation of negative 

affect (thought to be necessary for generating emotional responses to social situations and 

the feelings of others), shows abnormally elevated activity in patients with MDD (Drevets 

and Raichle, 1992; Drevets et al., 2008).  Impairments in empathic concern in our sample 

may be further mediated by deficits in emotion recognition (e.g., amygdala) and the 

generation (e.g., subgenual cingulate) and regulation of emotional responses (e.g., 

orbitofrontal cortex) also found in this disorder (see Phillips et al., 2003 for a review). On 

balance, we speculate that empathy draws on a host of cognitive and affective processing 

resources and the locus of deficits in this and other social cognitive domains is likely to 

be multi-faceted.  Future studies, however, are awaited to explore this hypothesis and to 

identify specifically the neural underpinnings of social cognitive performance deficits in 

MDD. 
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 Patients in our sample with a higher burden of illness (i.e., greater number of 

depressive episodes) were more likely to have reduced IRI Perspective Taking scores, 

suggesting a gradual deterioration of this social cognitive ability with illness progression 

or, alternatively, that overall reductions in perspective taking ability among patients with 

MDD contribute to a more severe course of illness.  This finding is similar to that of a 

recent study (Schenkel et al., 2008) that found an extended course of illness also predicted 

theory of mind impairment in patients with acute and sub-syndromal bipolar disorder; it is 

notable, however, that bipolar disorder involves a different course of illness than MDD 

and these findings cannot be directly linked. Alterations in cognitive functioning, 

including memory and executive functioning, have also been shown to worsen with 

disease progression in patients with recurrent unipolar and bipolar illness (van Gorp et al., 

1998; Lebowitz et al., 2001; MacQueen et al., 2002; but see Nehra et al., 2006; Pavuluri 

et al., 2006 for conflicting findings).  The ability to adopt the perspective of another is 

important for guiding successful social behaviour (Baron-Cohen and Wheelwright, 2004).  

Compromised perspective taking skills may lead to the inappropriate interpretation of 

social cues, resulting in changes in mood and interpersonal functioning, and may 

represent a risk factor for having a more deteriorative course of illness. The cross-

sectional nature of the study, however, limits our ability to determine if deficits in 

perspective taking and associated cognitive processes contribute to the development of 

mood symptoms or conversely, if an increased illness burden negatively impacts 

cognitive functioning and perspective taking.  Specifically, prospective, longitudinal 
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studies are needed to explore how empathic responding changes over the course of illness 

in individuals with major depressive disorder. 

Neither cognitive nor affective empathy scores were significantly associated with 

mood state at the time of testing, a result consistent with prior research showing that some 

aspects of social cognitive performance (e.g., theory of mind, facial emotion recognition) 

are independent of symptom severity in MDD (e.g., Leppänen et al., 2004; Lee et al., 

2005).  Other investigations (O’Connor et al., 2002; Donges et al., 2005), however, have 

reported significant negative associations between altered empathic responding and level 

of depression. The discrepant finding in the present study may be due, in part, to the 

limited range of HAM-D scores in our sample, and the inclusion of sub-syndromal 

patients.  Further studies with larger sample sizes and participants in varying mood states, 

including acute depression and euthymia, are required to determine the association 

between empathic responding and symptom severity.  

Our preliminary study provides the first evidence of impaired cognitive and 

affective empathic abilities in a sample of MDD outpatients and warrants further 

investigations of empathic responding in this patient population.  Future work would 

benefit from including objective measures of empathic responding given that self-report 

measures show inherent biases (Baldwin, 2000).  Further, this study provides the first 

evidence that an impaired ability to adopt another person`s viewpoint is related to past 

burden of illness in MDD; the directionality of this relation has yet to be established.  

Future studies of empathic responding that follow patients longitudinally in active and in 

euthymic illness states, and that examine performance in clinically unaffected first-degree 
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relatives of patients with MDD are needed to determine if alterations in this social 

cognitive ability represent a trait characteristic of MDD.  Additional work is required to 

characterize the relation between social cognitive performance and social functioning, 

where reduced levels of empathic responding were not associated with poor psychosocial 

functioning in our sample, likely due to the small sample size.  Given that intact empathic 

skills are essential for higher social functioning (Baron-Cohen and Wheelwright, 2004; 

Spreng et al., 2009; Cusi et al., 2010), the non-adaptive nature of empathy deficits in 

MDD is at odds with recent claims that depression increases analytic skills in a manner 

that is evolutionarily "adaptive" (Andrews and Thomson, 2009).  Future research is 

required to determine whether these empathy deficits have adaptive value (e.g., providing 

protection from further emotional arousal under stressful or dangerous situations).  

Finally, future studies utilizing structural and functional neuroimaging methods to 

examine the neural substrates of social cognition in MDD will provide significant 

information concerning the putative neural mechanisms underlying social dysfunction in 

this illness. 
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Table 1. Clinical and demographic characteristics of study sample  

 

Controls MDD patients
(n=20) Total sample

(n=20)
Characteristic

n n
Sex

Male 7 6
Female 13 14

Mean  Mean 

Age 44.5(11.2)  45.1(11.4)  

Education 17.553(2.7) 15.78(2.9)

Number of affective episodes 7.3 (7.8)  

Onset of illness (in years)  31.7(9.4)  

Duration of illness (in years) 18.8(11.4)

Ham-D score 1.33(2.7)* 9.2(5.5)*

GAF score 81.2(3.8)* 64.6(10.0)*

 
 
 
Values are n or mean (standard deviation). 
Abbreviations: GAF, Global Assessment of Functioning Scale; Ham-D, 17-item 
Hamilton Depression Rating Scale; MDD, major depressive disorder 
 
* Significant results (P < 0.05).   
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Table 2. Interpersonal Reactivity Index and Toronto Empathy Questionnaire scores by 
diagnostic group  
 

Empathy Scales Controls MDD Patients Results Effect size 
(partial eta-squared)

TEQ 67.1(6.3)* 61.4(7.2)* F (1, 38) = 6.96, P < 0.05 0.16

IRI Perspective taking 21.4(4.3)* 17.8(3.8)* F (1, 38) = 7.65, P < 0.05 0.17

IRI Empathic concern 22.8(3.7)* 20.4(3.6)* F (1, 38) = 4.86, P  < 0.05 0.11

IRI Fantasy 14.4(5.9) 15.1(5.0) F (1, 38) = 0.12, P > 0.05 0.003

IRI Personal distress 8.4(6.2) 11.4(4.5) F (1, 38) = 2.86, P > 0.05 0.07  
 
 
 
 
 
 
Values are n or mean (standard deviation). 
Abbreviations: IRI, Interpersonal Reactivity Index; MDD, major depressive disorder 
group; TEQ, Toronto Empathy Questionnaire 
 
* Significantly different from control group at P < 0.05 
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General Discussion 

The main goal of this thesis was to determine if patients with mood disorders 

demonstrate impairments on two overlapping, but dissociable social cognitive domains: 

ToM and empathy. We found evidence that subsyndromal depressed patients with BD 

and MDD show deficits on second-order ToM questions that required participants to 

compare and contrast the differing perspectives of two different characters involved in 

complex social scenarios. Subsyndromal patients with BD tended to perform poorly on 

first-order ToM questions that required the integration of only one character’s perspective 

on the same measure; by contrast subsyndromal MDD patients did not show deficits on 

first-order ToM questions. Bipolar patients in varying illness states also showed impaired 

mental state discrimination on the Reading the Mind in the Eyes Test and deficits on a 

ToM task that required social inferencing.  Consistent with our ToM results, both BD and 

MDD patients reported reduced levels of cognitive empathy (Perspective Taking) but 

differed on affective empathy domains. Specifically, patients with BD reported increased 

levels of Personal Distress, whereas patients with MDD rated themselves lower on the 

Empathic Concern subscale of the IRI. Preliminary evidence indicated that deficits in 

ToM and empathic responding were associated with reduced levels of social functioning.  

We also found early evidence that symptom severity may be associated with altered ToM 

and empathic ability. Illness burden was not found to be consistently associated with ToM 

or empathic responding. 

ToM 
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 In Chapter 3, we demonstrated that patients with mood disorders with 

subsyndromal depressive symptoms performed poorly on a ToM reasoning task that 

involved perspective taking. Bipolar patients with subsyndromal depressive symptoms 

tended to perform worse than controls on first-order ToM tasks that required adopting the 

perspective of a single character by inferring their thoughts and feelings in various 

complex social scenarios; however, the extent of deficit was greater for second-order 

ToM measures that required participants to integrate two perspectives simultaneously 

(Study 1).  Similarly, subsyndromal patients with MDD were also impaired on second-

order ToM questions, but showed preserved performance for first-order ToM questions 

(Study 2). The tendency for subsyndromal BD but not MDD patients to show 

impairments on the less challenging first-order ToM stimuli and exhibit deficits on the 

cognitively demanding second-order ToM questions is consistent with research 

demonstrating that bipolar depression is characterized by more severe cognitive deficits 

relative to unipolar depression (Borkowska & Rybakowski, 2001; Savard et al., 1980; 

Wolfe et al., 1987). These studies are the first to date that have assessed social cognitive 

ability in patients with mood disorders experiencing subsyndromal depressive symptoms.  

Taken together, these findings are consistent with our view that variables such as 

symptom severity and the level of cognitive processing demands required for task 

performance may contribute to ToM in patients with mood disorders (Chapter 2). 

Specifically, remitted patients appear to be impaired on those ToM tasks that require a 

greater level of cognitive and affective resources (Bora et al., 2005; Inoue, Tonooka, 

Yamada, & Kanba, 2004; 2006; Kerr, Dunbar, & Bentall, 2003; Olley et al., 2005).  Here, 
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we presented evidence that subsyndromal patients with BD show deficits on a cognitively 

demanding ToM task (second-order ToM questions), and tended to perform poorly on 

first-order ToM stimuli that require fewer cognitive and affective processing resources; 

by contrast, subsyndromal patients with MDD examined here only demonstrated poor 

performance on the cognitively challenging second-order ToM stimuli.  Finally, mood 

disorder patients in an active state of illness show impairment on ToM tasks that place 

both low and high demands on central processing resources (Kerr et al., 2003; Lee et al., 

2005; Uekermann et al., 2008; Wang, Wang, Chen, Zhu, & Wang, 2008; Wolkenstein, 

Schonenberg, Schirm, & Hautzinger, 2011).  

The results presented in Chapter 3 are also consistent with evidence demonstrating 

that central processing resources such as working memory contribute to ToM 

performance. For example, Gordon and Olsen (1998) demonstrated that ToM 

performance in typically developing children correlated significantly with a measure of 

working memory.  Moreover, recent work suggests that cognitive variables such as 

working memory, attention, and set-shifting are associated with ToM performance among 

patients with MDD (Wolkenstein et al., 2011; Zobel et al., 2010) and BD (Bora et al., 

2005; Olley et al., 2005; Wolf et al., 2010). The findings presented here contribute to this 

line of research by demonstrating differential impairment on a task that varied in the level 

of cognitive and affective load in mood disorder populations that have well-documented 

deficits in multiple cognitive and affective domains.  
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In Chapter 4, we administered two complex measures of ToM in a sample of 

bipolar patients in varying illness states, demonstrating that individuals with BD perform 

poorly on an advanced ToM task that involves decoding the mental state of a person from 

their eye gaze. We extend prior work reporting deficits in mental state attribution from 

eye expressions in euthymic individuals with BD (Bora et al., 2005) by demonstrating 

impairment in patients in various states of illness, including subsyndromal status. The 

present finding of a deficit on the RMET among patients with BD is also in accord with a 

large body of evidence demonstrating impairment in facial emotion recognition among 

this population (McClure-Tone, 2009). 

We also found evidence that patients with BD are impaired on a naturalistic 

measure of social perception (IPT-15). This finding is consistent with prior work 

documenting deficits in social perception in this patient population, including poor 

performance on ecologically valid ToM paradigms (Bazin et al., 2009; Montag et al., 

2010) as well as the the recognition of facial emotion (McClure-Tone, 2009).  

Interestingly, our patient sample showed impaired performance on certain subscales of 

the IPT-15 and preserved performance on others. This finding is in line with the 

viewpoint that ToM is a multi-faceted constructed that relies upon the joint contribution 

of numerous cognitive and affective processes (e.g., Carrington & Bailey, 2009; Mar, 

2011; McKinnon et al., 2007). 

Overall, the results of Chapter 3 and 4 are broadly consistent with previous reports 

of ToM deficits in patients with MDD (e.g., Lee et al., 2005; Wang et al., 2008; Zobel et 
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al., 2010) and BD (e.g., Bora et al., 2005; Olley et al., 2005). Caution is warranted in the 

interpretation of these results, however, given the low sample sizes and relatively small 

effect sizes observed across studies. We suspect that deficits in central processing 

resources (e.g., cognitive and affective) required for task performance contribute to the 

impairments observed across these ToM studies. Future tests are awaited to determine the 

contribution of specific cognitive and affective processing resources to ToM ability 

among patients with MDD and BD, although early evidence indicates that measures of 

executive functioning and emotion recognition may moderate ToM performance (Bora et 

al., 2005; Olley et al., 2005). 

Empathic Responding 

In Chapter 5, we examined the performance of patients with BD and MDD on 

standardized measures of empathic responding. We demonstrated that patients with BD 

reported reduced levels of Perspective Taking and increased levels of Personal Distress 

on the Interpersonal Reactivity Index (Davis, 1983). Perspective taking, a measure of 

cognitive empathy, is thought to be closely related to the construct of ToM (Eslinger, 

1998). This finding is in line with prior studies reporting deficits in ToM in patients with 

BD (e.g., Bora et al., 2005; Inoue et al., 2004; Inoue et al., 2006; Kerr et al., 2003; Lahera 

et al., 2008; Olley et al., 2005; Schenkel et al., 2008). Deficits on the IRI Perspective 

Taking scale and other ToM paradigms among patients with BD and MDD suggest that 

these patients may experience difficulty shifting from self-perspective in order to adopt 

the perspective of another (Vogeley et al., 2001). By contrast, increased levels of Personal 
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Distress reported by our patient sample indicates that patients with BD experience 

elevated levels of self-oriented feelings of discomfort in response to tense interpersonal 

situations.  The high levels of affective empathy (Personal Distress) reported in this study 

is consistent with research reporting difficulties with emotion regulation in patients with 

BD (Phillips, Ladouceur, & Drevets, 2008). Elevated Personal Distress is also in 

accordance with the notion that empathy relies on a shared representation mechanism 

such as the perception-action hypothesis (Preston & de Waal, 2002) and simulation 

theory (Gallese & Goldman, 1998; Gordon, 1986), and that emotional contagion is 

exaggerated in individuals with BD compared to healthy controls. It is plausible that 

enhanced levels of emotional contagion, as demonstrated by increased levels of IRI 

Personal Distress, may result from a lack of inhibition of higher-order cognitive empathy 

processes, which are also compromised in BD (Perspective Taking) on this more basic 

facet of emotional empathy (Hariri, Mattay, Tessitore, Fera, & Weinberger, 2003).  

 In a second study (Chapter 5, Study 2), we presented evidence that patients with 

MDD in varying illness states report reduced levels of empathy as assessed broadly by the 

Toronto Empathy Questionnaire and in both cognitive (Perspective Taking) and affective 

(Empathic Concern) empathy facets as measured by the IRI. The low scores on the 

Perspective Taking scale of the IRI is consistent with prior reports of ToM deficits in 

individuals with MDD (e.g., Lee et al., 2005; Wang et al., 2008) and preliminary research 

indicating reduced cognitive empathy in depressed patients (Wilbertz, Brakemeier, Zobel, 

Harter, & Schramm, 2010).  Similar to our BD findings summarized above, impaired 
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levels of perspective taking indicate that patients with MDD may experience difficulty 

understanding the feelings and viewpoint of others. 

We also provided the first evidence that individuals with MDD reported less 

feelings of warmth and compassion for others on the Empathic Concern Subscale of the 

IRI. Moreover, patients with MDD reported reduced levels of empathic responding on the 

Toronto Empathy Questionnaire, a measure that contains many items that tap constructs 

closely related to the Empathic Concern Subscale of the IRI. These results are in contrast 

with prior reports of intact Empathic Concern in samples of patients with MDD 

(O'Connor, Berry, Weiss, & Gilbert, 2002; Wilbertz et al., 2010). O’Connor et al. (2002) 

found that, although acutely ill patients with MDD reported increased levels of Personal 

Distress relative to healthy controls, there were no differences between the groups on the 

remaining cognitive and affective empathy subscales of the IRI. Moreover, a recent study 

conducted by Wilbertz et al. (2010) reported reduced cognitive empathy (Perspective 

Taking) and increased Personal Distress in a sample of chronically depressed patients. 

Taken together with the current findings, it is plausible that affective empathic responding 

may vary with mood state. Specifically, our sample was comprised mainly of euthymic 

and subsyndromal patients with MDD who reported less feelings of care and concern in 

response to someone else’s emotional experience; this measure of affective empathy may 

only be impaired during these particular mood states. By contrast, increased levels of 

personal distress or discomfort in response to stressful social situations may only be 

present in patients with more severe symptoms such as those found in Wilbertz et al.’s 

(2010) and O’Connor et al.’s (2002) studies.  
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Taken together, the results of Chapter 5 indicate impairment in certain empathy 

domains and intact ability in others. This is line with the notion that empathy is a multi-

dimensional construct that consists of both cognitive and affective components (Davis, 

1994). Our findings of impaired empathic responding in individuals with BD and MDD is 

consistent with the idea that individuals with mood disorders display self-focused  

tendencies such as rumination (Just & Alloy, 1997; Knowles et al., 2005; Nolen-

Hoeksema & Morrow, 1991; Thomas & Bentall, 2002). Similar to our ToM findings, 

however, the results of these two studies are constrained by their limited sample sizes and 

small effect sizes. Future studies that incorporate larger samples are needed to confirm 

these findings.  

Symptom Severity 

We presented preliminary evidence that depressive symptom severity was found 

to be negatively associated with both first- and second-order ToM performance in a 

sample of BD patients with subsyndromal depressive symptoms and matched controls 

(Chapter 3, Study 1). We also found early evidence that an increased level of depression 

was associated with elevated self-oriented distress during negative social situations (IRI 

Personal Distress) in a sample of patients with BD and healthy controls (Chapter 5, Study 

2). Prior research has shown significant associations between depressive symptom 

severity and other social cognitive domains such as facial emotion recognition in patients 

with BD (e.g., Vaskinn et al., 2007), but the correlations reported here are the first to 

extend these findings to ToM and empathy domains. Taken together, these findings 

suggest that individuals with BD with elevated symptoms of depression may have 
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difficulties understanding the thoughts and feelings of others because of difficulties 

suppressing an egocentric viewpoint to consider the perspective of another (Vogeley et 

al., 2001). These findings are also consistent with the notion that individuals with BD 

engage in self-oriented thought processes (Knowles et al., 2005).  

We found preliminary evidence that YMRS and IPT-15 scores were negatively 

associated with RMET accuracy scores. It must be noted that no relations were found 

between RMET, IPT-15 accuracy scores and depressive symptom severity. Prior studies, 

however, have reported no such associations between measures of symptom severity and 

ToM in euthymic (Bora et al., 2005; Montag et al., 2010) and symptomatic patients with 

BD (Wolf et al., 2010).  Further studies including larger patient samples in different mood 

states will be required to address adequately the association between symptomatology and 

ToM ability. 

Similar to our BD findings, we presented evidence that impaired performance on 

second-order ToM stimuli tended to be associated with increased depression severity and 

significantly correlated with reduced levels of overall functioning on the Global 

Assessment of Functioning Scale (Chapter 3, Study 2) in a sample of patients with sub-

syndromal MDD. In contrast to our bipolar findings, we failed to find any significant 

associations between cognitive and affective empathy scores and level of depression in a 

sample of patients with MDD and matched controls (Chapter 5, Study 2). The lack of 

associations between empathic responding and symptom severity is in line with work 

demonstrating that certain domains of social cognition  (e.g., theory of mind, facial 

emotion recognition) are independent of depressive symptom severity in MDD (e.g., Lee 
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et al., 2005; Leppänen, Milders, Bell, Terriere, & Hietanen, 2004).  The inability to detect 

any relations between level of depression and empathy scores in this particular study is 

not consistent with prior research that have shown significant associations between 

altered empathic responding and mood state at the time of testing (e.g., O’Connor et al., 

2002). It is possible that the limited range of depressive symptom scores in our sample 

may partially account for these discrepant findings found in in this study.   

Overall, these significant associations between impaired ToM and empathic 

ability and symptom severity provide preliminary evidence that social cognitive 

performance may be compromised with active mood symptoms. These preliminary 

findings indicate that these deficits in social cognitive performance may be a state-related 

marker of illness in patients with mood disorders.  Given the correlational nature of our 

findings, it is plausible that the opposite may be true, specifically that impairments in 

social cognitive ability may exacerbate mood symptoms.  The cross-sectional nature of 

our study makes it difficult to make any firm conclusions about the directionality of these 

associations, highlighting the importance of future longitudinal studies that examine how 

social cognition changes over the course of illness in individuals with mood disorders. An 

inability to find consistent evidence of associations between severity of mood symptoms 

and social cognitive performance indicates that although variation in mood symptoms 

may contribute to ToM and empathic ability to a certain extent, the influence of mood 

state may only be one of many factors influencing social cognitive impairment in patients 

with mood disorders.  

Illness Burden 
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 Contrary to our expectations, the only significant relation to arise between social 

cognitive ability and burden of illness variables among our BD studies was found 

between impaired second-order ToM performance and an extended duration of illness in a 

sample of patients with sub-syndromal depressive symptoms (Chapter 3, Study 1).  This 

preliminary finding indicates that poor performance on complex, cognitively challenging 

ToM measures is associated with long-standing illness and may worsen with illness 

progression. This finding corresponds to prior research conducted in acutely ill patients 

with pediatric BD (Schenkel et al., 2008) and remitted bipolar patients (Wolf et al., 2010), 

that found that an earlier illness onset was associated with ToM impairment. Moreover, 

similar associations have been reported in studies examining general neurocognitive 

abilities in patients with BD (e.g., van Gorp et al., 1998). The deterioration of ToM may 

correspond to the increased cognitive impairment observed among mood disorder patients 

with recurrent illness (MacQueen et al., 2002; Robinson & Ferrier, 2006).  

  We failed to find any relations between course of illness variables (number of 

mood episodes, illness duration, onset of illness) and accuracy scores on the RMET and 

IPT-15 (Chapter 4). Similarly, neither cognitive nor affective empathy scores on the IRI 

were found to be related to illness burden variables (Chapter 5, Study 1). An inability to 

detect any associations between course of illness variables and both ToM and empathy 

among patients with BD is in line with prior research reporting non-significant 

correlations between ToM performance and variables such as number of affective 

episodes (Bora et al., 2005) and illness duration (Bora et al., 2005; Inoue et al., 2004).    
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 Similar to our BD findings, increased impairment on the Perspective Taking scale 

of the IRI was associated with an extended illness burden as measured by number of 

depressive episodes in a sample of patients with MDD (Chapter 5, Study 2). This is the 

first study to report such an association between empathic response and a course of illness 

variable in MDD. This finding indicates that more pronounced impairments in 

perspective-taking ability may develop with recurrent illness. This finding is also 

consistent with Zobel et al. (2010) who found that a sample of MDD patients with a 

chronic course of illness was impaired on both first- and second-order ToM questions. 

This result is also in line with prior research indicating that cognitive domains such as 

memory and executive functioning may progressively decline in patients with mood 

disorders (e.g., MacQueen et al., 2002).  By contrast, we failed to find an association 

between ToM ability and any burden of illness variables in a sample of patients with 

subsyndromal symptoms (Chapter 3, Study 2). This finding is in line with recent work 

that reported no relation between illness duration and ToM performance in patients with 

MDD (Inoue et al., 2004; Wolkenstein et al., 2011).  

Taken together, we found very limited evidence that burden of illness variables 

may influence ToM and empathic ability in patients with mood disorders. Prior research 

examining the relation between burden of illness variables and social cognitive 

performance in both MDD and BD also reveals a conflicting pattern of findings. The 

relation between ToM, empathy, and course of illness variables in patients with mood 

disorders requires further research in studies with larger sample sizes and longitudinal 

designs. 
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Relation to Social Functioning 

Consistent with our predictions, we found preliminary evidence that poor 

performance on the IPT-15 was associated with reduced levels of social functioning on 

the SAS-SR in a sample of patients with BD and healthy controls. We also evidence that 

measures of affective empathy (‘Personal Distress’; ‘Empathic Concern’) correlated 

significantly with various psychosocial domains in a sample of patients with BD and 

matched controls. These findings indicate that individuals with BD experience difficulties 

in social processing and communication, stemming from deficits in their ability to 

understand and share the perspectives and feelings of others. These findings provide the 

first evidence that significant disruptions in ToM and empathic responding are related to 

poor social functioning in individuals with BD.  

We also found the first evidence that poor performance on second-order ToM 

stimuli was associated with impaired social functioning in a sample of MDD patients with 

subsyndromal symptoms and healthy controls. By contrast, neither cognitive nor affective 

empathy measures were found to be associated with social functioning in patients with 

MDD. The inability to detect a relation between empathic responding and psychosocial 

functioning may be due to our limited sample size.  

The significant associations between social cognitive performance and 

psychosocial functioning found in this thesis are in line with studies indicating that poor 

performance on tests of ToM are associated with a poorer prognosis in patients with 

MDD and BD (Inoue et al., 2006).  These findings are also consistent with prior research 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

259 
 

in patients with schizophrenia and autism spectrum disorders, where impaired ToM and 

empathic responding has been shown to be a significant predictor of altered interpersonal 

behaviour and functioning (Baron-Cohen, Knickmeyer, & Belmonte, 2005; Schenkel, 

Spaulding, & Silverstein, 2005; Shamay-Tsoory et al., 2007). The present findings 

suggest that these impairments have important implications for day-to-day functioning 

not tapped by our laboratory-based measures. 

Limitations and Future Directions 
 

Several limitations of this thesis need to be acknowledged. First, the relatively 

modest sample sizes of the studies likely limited the statistical power of the findings and 

may have obscured group differences on ToM and empathy measures, as well as 

associations between social cognitive response and clinical and social variables. Future 

studies that recruit larger sample sizes and homogeneous patient groups that are similar in 

terms of mood state, symptom severity, illness duration, onset, and number of affective 

episodes would allow for more accurate comparisons across studies and may reconcile the 

divergent findings found in the social cognition literature.  

Another limitation of this study was the use of self-rated questionnaires such as 

the Interpersonal Reactivity Index and Toronto Empathy Questionnaire to assess 

empathic responding. It is possible that our findings on these measures may be 

confounded by our participants’ propensity to answer these questionnaires in a socially 

desirable manner. However, it must be noted that prior work has used questionnaires to 

investigate this social cognitive domain in neuropsychiatric populations, including 
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schizophrenia (Shamay-Tsoory et al., 2007) and mood disorders (O'Connor et al., 2002; 

Shamay-Tsoory et al., 2009; Wilbertz et al., 2010). Future studies may benefit from more 

objective measures that assess empathy during naturalistic or real-world settings (Zaki, 

Bolger, & Ochsner, 2008).  

Another limitation includes the near ceiling performance found in both healthy 

controls and individuals with mood disorders on first-order ToM questions in both studies 

in Chapter 3. Thus, it is difficult to conclude whether significant performance differences 

between the patient and comparator groups would arise if the first-order questions were 

more cognitively challenging.  

The majority of patients found in these studies were heterogeneous in terms of 

medication status. Although preliminary evidence indicates that an association between 

social cognitive ability and medication is unlikely in patients with mood disorders (e.g., 

Kan, Mimura, Kamijima, & Kawamura, 2004; Shamay-Tsoory et al., 2009), other studies 

suggest that certain psychotropic medications may potentially affect social cognitive 

function (e.g., Merens, Booij, & Van Der Does, 2008; Tranter et al., 2009). For instance, 

recent work indicates that impairments in facial emotion processing appear to improve 

following antidepressant treatment in patients with MDD (Merens et al., 2008; Tranter et 

al., 2009). We were not able to examine in a principled way at medication status because 

of the small sample size, and future research would benefit from examining the influence 

of particular medication classes on social cognitive ability in mood disorders. 
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  Although we speculate the impairments observed in ToM and empathic 

responding in patients outlined in this thesis stem from impairments in cognitive and 

affective processing resources, we did not include a neuropsychological battery to assess 

cognitive functioning nor a measure of affective responding such as a basic emotion 

recognition task. Future work that includes measures of cognitive and affective 

performance will more adequately assess the contribution of these central processing 

resources to social cognitive ability.  

Findings from this thesis suggest that individuals with BD and MDD demonstrate 

emotion dysregulation that may potentially impede higher-order cognitive skills such as 

perspective taking. This idea is consistent with research documenting that the neural 

systems thought to be involved in both ToM and empathic responding (Mar, 2011; 

Shamay-Tsoory, 2011) are also implicated in the pathophysiology of BD and MDD (Price 

& Drevets, 2010). It is possible the deficits observed in ToM and empathic ability here 

may stem from alterations in neuronal functioning found in these patient populations. 

Indeed, numerous studies examining facial emotion processing in patients with MDD and 

BD report reduced levels of activation in prefrontal areas involved in emotion regulation 

and higher-order cognitive processes, and increased activity in subcortical and limbic 

regions implicated in emotion appraisal and generation, indicating a lack of inhibition of 

higher-order cognitive centres on limbic and emotion-related structures. Prospective, 

longitudinal studies that follow patients across euthymic and active illness states are 

needed to determine the influence of neuronal function in the emergence of impairments 

in ToM and empathic responding. 



Ph.D. Thesis – A. Cusi                                               McMaster University – Neuroscience 

262 
 

Clinical Implications 

The ability to infer and share the mental states of others is crucial for successful 

social interactions. Treatment interventions for patients with MDD and BD should take 

into account impairments in theory of mind and empathic responding. Incorporating 

social cognitive training into treatment protocols may address these deficits and improve 

social perception and interpersonal functioning in these disorders.  
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