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CHAPTER I
GENERAL INTRODUCTION

Theory of mind (ToM) is the ability to understand the thoughts and feelings of others and
is important for social competence across the lifespan (e.g., Apperly, 2012). Significant
methodological variation exists in the assessment of ToM, with some measures requiring
reasoning skills and others decoding skills (Harkness et al., 2005). Meta-analytic work and
systematic reviews have identified a general deficit in ToM in individuals with depression,
although significant heterogeneity of the strength of this association exists (e.g., Bora & Berk,
2015; Berecz et al., 2016). Such mixed findings may be related to the heterogeneity of ToM as a
construct as well as the heterogeneity of depression as a disorder. With a latent variable
approach, the current project uses two studies to investigate which aspects of depression are most
related to which aspects of ToM in a sample of adults with and without depression.
ToM and Depression

ToM is a social-cognitive construct that allows individuals to “put oneself in another’s
shoes” (Flavell, 1968). This ability also entails awareness, knowledge, and appropriate
understanding of mental states in oneself and others (Premack & Woodruff, 1978). ToM abilities
can be assessed throughout the lifespan. For example, infants can exhibit understanding of the
beliefs of others through looking time (Onishi & Baillargeon, 2005), and young children can
demonstrate an understanding that another person may hold a false or inaccurate belief (Wimmer
& Perner, 1983). Moreover, adolescents and adults display more nuanced understanding of
others’ mental states through advanced ToM skills (Blakemore, 2008; Meinhardt-Injac et al.,

2020), such as detecting sarcasm and social faux pas (Mathersul, et al., 2013).



In general, ToM deficits have been identified in many clinical disorders, with most
notable deficits emerging for individuals with schizophrenia and ASD (for reviews, see Bora et
al., 2009; Sprong et al., 2007; Baron-Cohen, 2000; Mathersul et al., 2013). Recent work has also
investigated associations between ToM and depression, revealing a relatively heterogeneous
literature. For example, some studies have shown ToM deficits in individuals with depression
(e.g., Nejati et al., 2012), others have shown no deficits (e.g., Caputi & Schoenborn, 2018;
Corcoran et al., 2008), and still others have even shown improved ToM in individuals with
depression (e.g., Harkness et al., 2005). Meta-analytic work aimed at clarifying this mixed
literature, however, has identified a general ToM deficit in depression (Bora & Berk, 2015).

Several factors may help explain the negative association between depression and ToM.
First, depressive symptoms often are accompanied by reduced motivation, cognitive slowing,
social isolation, and self-focused attention (for reviews, see Ingram, 1990; Mor & Winquist,
2002; Porcelli et al., 2019), which could diminish one’s inclination or ability to use ToM.
Specifically, cognitive, social, and affective characteristics of depression may lead to deficits in
ToM. For example, cognitively, individuals with depressive symptoms may become so focused
on themselves and ruminative about their own problems that this deployment of self-focused
cognitive resources may impair a depressed individual’s ability to use ToM skills to consider the
thoughts and feelings of others. Similarly, from social or interpersonal theoretical perspectives,
individuals with depression may withdraw from others, or have others withdraw from them,
which could lead to the underutilization of their ToM skills, making depressed individuals out of
practice of thinking about the thoughts and feelings of social partners (e.g., Coyne, 1976; Coyne
etal., 1991; Hammen, 2006; Porcelli et al., 2019; Rudolph et al., 2016). Moreover, individuals

with depressed affect may espouse a hopeless view of the world around them (Abramson et al.,



1989), and as a result, stop trying to engage with the social world around them, including the
thoughts and feelings of others (Lee et al., 2005).

ToM deficits may also predict or pave the way for depressive symptoms. That is, ToOM
deficits might serve as precursors, cognitively and socially, for later depression. With respect to
cognitive mechanisms, an individual with ToM deficits, as compared to one without such
deficits, may more easily slip into a pattern of cognitive distortions or negative attributions, both
of which have been etiologically linked to depression when in the context of stress (e.g.,
Abramson et al., 1978; Beck, 1963; Teasdale, 1983). For example, from an attributional
perspective (e.g., Metalsky et al., 1987), individuals with depression may be more likely to make
globally negative attributions about the thoughts and feelings of others, as a result of their
inaccurate ToM.

With respect to social mechanisms, ToM impairments could result in social difficulties,
such as loneliness, withdrawal, or avoidance of future social interactions as a byproduct of
unsuccessful interpersonal relationships. For example, misidentifying or misunderstanding how
another person thinks and feels may lead to confusion and conflict within a social relationship.
Such problems may then increase risk for depressive symptoms (Eberhart & Hammen, 2006; La
Greca & Harrison, 2005). On the other hand, being able to identify accurately a person’s
thoughts and feelings and respond in a way that reflects that understanding can allow for
increased closeness, affiliation, and support in that relationship. Indeed, throughout childhood
(Imuta et al., 2016), preadolescence (Bosacki, 2000; Bosacki & Wilde Astington, 1999),
adolescence (Biatecka-Pikul et al., 2017), and into adulthood (Mitchell & Phillips, 2015; Krych-
Applebaum et al., 2007), ToM has been linked with positive social behaviors, social

communication, and social functioning.



CHAPTER II
STUDY 1 INTRODUCTION

Despite the documented negative association between ToM and depression and the
possible factors contributing to this association, significant heterogeneity still exists in this
literature in terms of the strength of the association between ToM and depression. One way to
examine these varied negative associations between ToM and depression is to consider the
heterogeneity of both constructs. That is, which aspects of depression are most relevant to which
aspects of ToM?

Methodologically, ToM measurement is quite varied (e.g., Quesque & Rossetti, 2020)
and is largely based upon distinctions in the ToM process. ToM process corresponds to the
cognitive skills necessary for solving a ToM task: reasoning ToM or decoding ToM (e.g.,
Sabbagh, 2004). Reasoning ToM refers to more deliberate contemplation of the mental states of
others, usually requiring thorough explaining of more complex aspects of ToM and awareness of
extensive social information. In contrast, decoding ToM taps into a more rudimentary and often
reflexive skill, such as quickly identifying or determining another’s mental state based off
minimal social information such as their eyes, facial expression, or tone of voice (e.g., Baron-
Cohen et al., 2001; Ekman & Friesen, 1971; Golan et al., 2007).

One widely used measure of reasoning ToM is the Movie for the Assessment of Social
Cognition (MASC; Dziobek et al., 2006). The MASC displays short video clips depicting four
adult friends gathering for a dinner party. Participants are asked multiple-choice questions after
each clip about the thoughts and feelings of the characters in the clips. Considered a reasoning
ToM task, the MASC also provides information about both cognitive and affective ToM.

Cognitive ToM refers to understanding the thoughts, beliefs, or intentions of others, whereas



affective ToM refers to understanding the feelings or emotions of others (Brothers & Ring, 1992;
Shamay-Tsoory & Aharon-Peretz, 2007). Additionally, the MASC provides information about
three different types of ToM errors, including using no ToM (i.e., non-mentalizing), using some
but not enough ToM (i.e., under-mentalizing), and using excessive ToM (i.e., over-mentalizing).
Prior studies have used the MASC to assess ToM abilities in healthy youth and adults (Fossati et
al., 2018). The MASC has also been used to assess ToM abilities in individuals with clinical
disorders, including autism spectrum disorder (ASD), schizophrenia, and depression (e.g.,
Martinez et al., 2017; Wolkenstein et al., 2011).

Much like ToM is variable in terms of process (i.e., decoding or reasoning) required or
even content (i.e., cognitive or affective) assessed, depression is a highly heterogeneous disorder.
Per the Diagnostic and Statistical Manual — Fifth Edition (DSM-5), an individual must meet
criteria for five of nine symptoms to be diagnosed with depression (American Psychiatric
Association, 2013). As such, over 250 different constellations of symptoms exist for depressive
disorders. In addition to variability in symptom presentation, heterogeneity also exists for
depression in terms of its severity and longitudinal course (Fried & Nesse, 2015).

Meta-analytic research has revealed several specific factors that underlie depression
(Shafer, 2006). For the widely used Center for Epidemiological Studies-Depression Scale (CES-
D; Radloff, 1977), factor analyses have revealed the following four distinct components of
depression: somatic symptoms, depressed affect, positive affect, and interpersonal problems.
How each component of depression relates to cognitive or affective ToM, however, remains
undetermined. To clarify these relations, Study 1 investigates latent factors of depression and
aspects of reasoning ToM in a cross-sectional design with a sample of adults with and without

depression. Specifically, Study 1 explores four factors of depression (i.e., somatic symptoms,



depressed affect, positive affect, and interpersonal problems) using an augmented version of the
CES-D and two aspects of ToM content (i.e., cognitive and affective) using the MASC, a
reasoning ToM task that yields information for both aspects of ToM content.
Study 1

In Study 1, I hypothesized that reasoning ToM would be significantly related to three
components of depression: interpersonal problems, depressed affect, and somatic symptoms. |
expected that some aspects of depression would be more strongly related to reasoning ToM than
others. First, because ToM has critical relevance to social situations (e.g., Apperly, 2012), |
expected that individuals showing the greatest difficulty with interpersonal problems would also
show the greatest ToM deficits. Second, because of the effect of depressed affect on self-focused
attention (which in turn could impair the ability to identify mental states in others; e.g., Mor &
Winquist, 2002), as well as previously documented associations between affective depression
and decreased ToM performance (Lee et al., 2005), | expected depressed affect would be
associated with moderate ToM deficits. Third, although prior research has revealed no
association between somatic depression and performance on a decoding ToM task (Lee et al.,
2005), I still expected that somatic symptoms would be associated with minor ToM deficits on
the MASC, a reasoning ToM task. | hypothesized this because reasoning ToM requires
engagement in deliberate and thoughtful contemplation, and | expected that somatic symptoms,
such as fatigue, concentration problems, and low motivation, could impair engagement in this
mental process. Finally, I had no hypotheses about the relation between positive affect and ToM.
| also had no hypotheses about differential relations of depression to subtypes of ToM (cognitive
versus affective) or ToM errors (non-mentalizing, over-mentalizing, or under-mentalizing).

CHAPTER Il



STUDY 1 METHODS

Participants

Participants, recruited through Qualtrics Panels, included a sample of English-speaking
adults (ages 18 or over). Data collection had a 2x2 between-subject structure (current depression
versus no current depression x history of depression versus no history of depression) to obtain a
sample with substantial experiences of current and past depression. The sample included four
groups, individuals with (a) no current depression and no history of depression (N = 88), (b) no
current depression and a history of depression (N = 54), (c) current depression and no history of
depression (N = 52), and (d) current depression and a history of depression (N = 64). Current
depression was measured with the CES-D and scores of 20 or greater indicated current moderate
depression (Radloff, 1977). Participants were excluded if they endorsed a diagnosis of
schizophrenia or ASD or suffered a traumatic brain injury. The total sample size was 258 adults.

Table 1 presents the demographic characteristics of the sample.

Table 1
Demographic Characteristics of Sample: Study 1
M (SD) N %
Age 56.04 (17.04)
Gender
Female 166 64.30
Male 91 35.30
Nonbinary 1 0.40
Ethnicity
Hispanic or Latinx 9 3.50
Non-Hispanic 249 96.50
Race
Caucasian or White 235 91.10
Black or African American 12 4.70
Asian 7 2.70
Am. Indian, Alaskan Native, or Pacific Islander 2 0.80
Other 2 0.80

Note. Am. = American.



Measures
ToM: Movie for the Assessment of Social Cognition (MASC).

The MASC (Dziobek et al., 2006) is a video-based assessment of ToM that depicts short
vignettes of complex social situations (i.e., a dinner party) among four adult friends. The video
pauses for participants to answer questions, in a 4-option multiple-choice format, about
character’s mental states and particularly assesses both cognitive ToM (26 items) and affective
ToM (18 items). Video clips range approximately from 10 seconds to 60 seconds in length, and
one question follows each paused clip. Participants are not timed on their responses. The MASC
has adequate internal consistency (alpha = .82) (Dziobek, et al., 2006) and has been shown to
distinguish depressed versus non-depressed individuals (e.g., Wolkenstein et al., 2011).
Participants earn one point for correct answers and zero points for incorrect answers. In the
current study, Cronbach’s alpha revealed good internal consistency for the MASC (alpha = .85).
Depressive Symptoms: Center for Epidemiologic Studies-Depression Scale (CES-D).

The CES-D (Radloff, 1977) is a 20-item self-report measure of depressive symptoms
over the past week. Participants respond on a modified 5-point (0-4) Likert scale to determine
how frequently they experience each symptom of depression (e.g., “l was bothered by things that
usually don’t bother me.” 0 = never; 1 = rarely; 2 = sometimes; 3 = often; 4 = all of the time).
The CES-D has good internal consistency (alpha = .88) and validity in distinguishing severity of
depressive symptoms (Orme et al., 1986; Radloff, 1977). Scores of 20 or greater typically
indicate moderate depressive symptoms (Radloff, 1977).

Meta-analyses reveal a four-factor structure of the CES-D, including (a) Somatic
Symptoms, (b) Depressed Affect, (c) Positive Affect, and (d) Interpersonal Problems (Shafer et

al., 2006). Of these four factors, Positive Affect and Interpersonal Problems have few items



loading onto them. As such, | supplemented with items from other measures to augment these
two factors. Specifically, for Positive Affect, | supplemented with two selected items from
Joviality Scale within the Positive and Negative Affect Schedule — Expanded Form (PANAS-X;
Watson & Clark, 1991). The PANAS-X is a commonly-used, well-validated measure that
assessed the extent to which individuals have experienced positive or negative affective states
(Watson & Clark, 1999). For Interpersonal Problems, | supplemented with four selected items
from the Hard to be Sociable Subscale within the Inventory of Interpersonal Problems-32 (11P-
32; Barkham et al., 1996), which is the result of factor analysis of the 127-item Inventory of
Interpersonal Problems (11P; Horowitz et al., 1988). The I11P-32 is a brief, widely-used, well-
validated measure of interpersonal problems (Barkham et al., 1996). See Appendix A for full list
of original and supplemental items used in the current study to comprise each of the four factors
of the CES-D. In the current study, I calculated McDonalds” Omega for reliability of each
depression factor and total scores, respectively. These values indicated good reliability (msomatic
symptoms = .88, (depressed affect = .93, Wpositive affect = .90, Winterpersonal problems = .91, wH = .97)

The measurement model (see Figure 1) consisted of the four oblique latent variables,
representing dimensions of depression: somatic symptoms, depressed affect, positive affect, and
interpersonal problems. This measurement model provided a good fit to the data. This model
generated a significant chi square, x2(293, N = 258) = 690.29, p < .001; however, all other
goodness-of-fit criteria suggested that the model fit the data well: CFl =.92, TLI = .91, RMSEA

= .07, 90% CI [.06, .08], and SRMR = .05,



Figure 1

Measurement Model of Four Latent Factors of Depression: Study 1

OO0 O 00 O 00 O 00 O
t o+ttt ttt t 1t 1

CESD

CESD1 CESD2 — CESD7 CESD8 CESD9 — CESD14 15

cespis| <=+ |PANAS2 cesp17| |cespis| ., 1IP3

Somatic
Symptoms

Interpersonal
Problems

Depressed

Affect Positive Affect

Note. CESD = Center for Epidemiologic Studies — Depression Scale; PANAS = Positive and

Negative Affect Schedule; IIP = Inventory for Interpersonal Problems.

In total, seven items comprised the somatic symptoms factor, seven items comprised the
depressed affect factor, six items comprised the positive affect factor, and six items comprised
the interpersonal problems factor. For the somatic symptoms factor, the item factor loadings
ranged from .62 to .82. For the depressed affect factor, the factor loadings for each of the items
ranged from .67 to .87. For positive affect, the factor loadings of each of the items were ranged
from .56 to .91. For the interpersonal problems factor, the factor loadings of each of the items
ranged from .60 to .88. Further, the depression factors correlated with each other, with
magnitudes of correlations ranging from .57 to .99. All factor loadings and correlations were

significant (ps < .001). See Appendix A for additional details of the measurement model.
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Stress: Stress Scale of the Depression, Anxiety, and Stress Scale — 21 (DASS-21).

The Stress Scale of the DASS-21 is a 7-item self-report that asks respondents how much
a statement of non-specific arousal or stress applied to them over the past week (Lovibond &
Lovibond, 1995). Participants respond on a modified 5-point (0-4) Likert scale to determine how
frequently they experience such arousal or stress. (e.g., “l found it difficult to relax.” 0 = never; 1
= rarely; 2 = sometimes; 3 = often; 4 = all of the time). The DASS-21 has excellent internal
consistency (alpha = .93) and construct validity (Henry & Crawford, 2005). In the current study,
Cronbach’s alpha also revealed excellent reliability (alpha = .97).

Intelligence: Vocabulary Scale of the Shipley Institute of Living Scale — Second Edition
(Shipley-2).

The Shipley-2 (Shipley et al., 2009) is a brief, self-administered assessment of general
intellectual functioning and a revised version of the Shipley Institute of Living Scale (Shipley,
1940). This Shipley-2 is considered one of the best measures of intelligence based on
assessments of clinical utility, normative data, and psychometric properties (Davies & Piovesana,
2015). Specifically, The Vocabulary Scale of the Shipley-2 includes 40-items in multiple-choice
format. Participants must select, among four options, the word that is closest in meaning to the
target word. The Vocabulary Scale has excellent internal consistency (alpha = .90) and correlates
highly (r = .81) with Full Scale 1Q estimates from the Wechsler Adult Intelligence Scale —
Fourth Edition (WAIS-1V) (Lodge, 2013; Wechsler, 2008). In the current study, Cronbach’s
alpha indicated good reliability (alpha = .86).

Procedure
Participants completed all measures online via Qualtrics survey software. Participants

provided informed consent online and were compensated for their participation after measure
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completion through Qualtrics Panels. Administration of all measures required approximately 45
minutes.
CHAPTER IV
STUDY 1 RESULTS

Descriptives, MANOVA, and Correlations

Table 2 presents descriptive statistics of study variables for each of the four groups. | also
conducted a MANOVA to confirm that the different methods of data collection (selecting people
with and without current depression and with and without history of depression) did in fact differ
on the four depression factors. Results indicated a significant main effect of current depression
(Fa, 251 = 156.14, p <.001, Wilks’ A = .29) on the depression factors such that those with current
depression had higher scores on the depression factors than those without current depression.
The discriminant function coefficients for the factors were .29 for the somatic symptoms factor,
.59 for the depressed affect factor, .36 for the positive affect factor, and .12 for the interpersonal
problems factor. Similarly, results indicated a significant main effect of history of depression (F4,
251 = 9.51, p<.001, Wilks’ A =.89) on the depression factors such that those with a history of
depression had higher scores on the depression factors than those without a history of depression.
The discriminant function coefficients for the factors were .02 for the somatic symptoms factor,
.77 for the depressed affect factor, .40 for the positive affect factor, and -.07 for the interpersonal
problems factor. Results also indicated a significant interaction effect of current depression x
history of depression on the four depression factors (F4, 251 = 3.35, p <.05, Wilks’ A =.95), such
that those with both current depression and a history of depression had higher scores on the
depression factors than those without current depression and a history of depression. The

discriminant function coefficients for the factors were .06 for the somatic symptoms factor, .93
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for the depressed affect factor, .29 for the positive affect factor, and -.16 for the interpersonal
problems factor. Taken together, multivariate differences were primarily due to the depressed
affect factor. These results provided an internal validity check that the sample obtained in the
current study represented individuals with substantial experiences of current and past depression.
| also conducted multiple univariate ANOVAs for all study variables (see Appendix A).

Table 2

Descriptive Statistics for Study Variables: Study 1

Not Currently Not Currently Currently Depressed Currently Depressed
. Depressed, and No  Depressed and Hx of and No Hx of and History of
Variable . . . .
Hx of Depression Depression Depression Depression

(N =188) (N=54) (N=152) (N =64)

M (SD) M (SD) M (SD) M (SD)
Somatic Symptoms 2.56 (2.56) 3.94 (2.90) 11.46 (4.84) 13.92 (5.45)
Depressed Affect 1.01 (1.56) 2.24(1.91) 10.79 (4.77) 14.91 (5.99)
Positive Affect 8.86 (5.56) 10.56 (5.82) 15.52 (5.13) 18.34 (4.19)
Interpersonal
Problems 1.22 (2.14) 2.80 (3.44) 9.44 (5.60) 11.03 (5.97)
Cognitive ToM 15.71 (4.63) 18.20 (4.33) 15.35 (5.46) 17.23 (4.62)
Affective ToM 10.78 (2.81) 11.59 (2.92) 10.34 (3.14) 12.03 (3.11)
No-ToM Errors 3.91(2.82) 3.07 (2.79) 4.25 (3.60) 2.91 (2.40)
Less-ToM Errors 7.94 (6.69) 6.69 (4.40) 7.42 (4.50) 5.89 (3.92)
Excessive-ToM
Errors 6.00 (3.03) 4.67 (2.27) 6.98 (3.15) 6.14 (3.33)
Stress 4.73 (5.85) 6.33 (5.92) 11.21 (6.20) 14.88 (7.44)
IQ 31.86 (5.08) 33.12 (5.13) 31.34 (6.15) 31.62 (6.19)

Note. ToM = theory of mind.

13



Table 3 shows the correlations among the manifest depression variables and other study
variables. The negative correlations between the manifest interpersonal problems variable and
cognitive ToM performance (r =-0.19, p <.01) and between the manifest interpersonal problems
variable and affective ToM performance (r = -0.12, p <.05) were significant. No other manifest
depression variables were significantly correlated with either cognitive or affective ToM
performance (ps > .28).

Structural Equation Modeling (SEM)

| used SEM to test the associations of the four latent depression factors (independent
variables) to the manifest variables representing different aspects of ToM (dependent variables).
Specifically, | tested associations of the factors of depression to the following aspects of ToM:
cognitive ToM, affective ToM, no-ToM errors, less-ToM errors, and excessive-ToM errors (see
Figure 2). I only examined associations between factors of depression and ToM errors if such
factors were significantly associated with ToM performance (i.e., significant associations to
cognitive ToM or to affective ToM). I also conducted additional analyses covarying for stress

and 1Q, simultaneously and separately (see Appendix A).
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Table 3

Correlations Among Study Variables: Study 1

Variable 1. 2. 3 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.
1. Depressed
Affect 1.00
2. Positive Affect S4xE* 1.00
3. Somatic gk * 46 1.00
Symptoms ' ’ '
4. Interpersonal QIAHE 4]k Tk 1.00
Problems ’ ’ ’ ’
5. Cognitive ToM -.03 .03 -.06 -.19%* 1.00
6. Affective ToM .01 .07 -.02 - 12% 69 xE 1.00
7. No ToM .02 -.03 .02 A3% 0 LREEE L JQEER 1.00
8. Less ToM -.11 -.09 -.09 09 - 7gEEE T3k S8 1.00
9. Excessive ToM AT7EE .02 20%* J9FE _4RFER _gqEkx Dk .03 1.00
10. Stress S9%* A2%* 64%* S2%* - 18%* - 15% 13% .04 26%* 1.00
11.1Q -.04 -.10 -.05 -.14* S6** 4% -A44x%  _ 55%* -.14* - 18* 1.00
12. Age S 3gEEE QA _FeAER L JSwAE A7 J19%* - 18%* -08  -20%%  -34xxx 0 37EEE 100
13. Gender .06 .04 .08 .01 .01 .09 .09 01 - 16%* -.03 .02 06 1.00

Note. ToM = theory of mind. Depression variables here are manifest.

*p < .05. **p < .01. ***p < .001.
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Figure 2
Structural Equation Model Testing Associations between Depression Factors and ToM Aspects:

Study 1
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Note. ToM = theory of mind.
Relation of Depression Factors to Cognitive and Affective ToM

Without covariates included in the model, the interpersonal problems factor of depression
was significantly negatively related to both cognitive ToM (B = -.66, p <.001) and affective
ToM (B =-.58, p <.001). The other three depression factors were not significant predictors of
cognitive or affective ToM. (ps > .15). See Table 4 for full SEM results. After covarying for

stress and 1Q, the associations of the interpersonal problems factor to cognitive ToM (3 =-.68, p
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<.001) and to affective ToM (B = -.59, p <.001) remained significant. See Appendix A for
additional results from covariate analyses.
Relation of Depression Factors to ToM Errors

Without covariates included in the SEM model, the interpersonal problems factor was
significantly related to ToM errors. Specifically, the interpersonal problems factor was positively
related to the no-ToM errors variable (f = .48, p <.01) and the less-ToM errors variable (B = .77,
p <.001) but not the excessive-ToM errors variable (f = .06, p =.67). See Table 4 for full SEM
results. Results were largely unchanged after covarying for stress and 1Q. The positive
associations of the interpersonal problems factor to no-ToM errors (f = .50, p <.01) and to less-
ToM errors (f =.78, p <.001) remained significant. See Appendix A for additional results from
covariate analyses.
Examination of Multicollinearity

In addition to the full SEM results, Table 4 also presents the correlations among the four
latent factors of depression. Of note, several correlations between depression factors were very
high indicating multicollinearity. For example, the depressed affect factor was correlated .99***
with the somatic symptoms factor, the depressed affect factor was correlated .91*** with the
interpersonal problems factor, and the somatic symptoms factor was correlated .91*** with the
interpersonal problems factor. To investigate the potential impact of multicollinearity on the
main SEM findings, | conducted follow-up analyses examining associations separately between
each depression factor and cognitive and affective ToM performance. The same pattern of results
emerged as previously reported: only the interpersonal problems factor was significantly
associated with cognitive and affective ToM performance. See Appendix A for figures and

results from these analyses.
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Table 4

SEM Results for Associations between Depression Factors and ToM Aspects: Study 1

v DV b B SE z
Depressed Affect Cognitive ToM 2.15 49 1.50 1.43
Affective ToM 1.46 .54 1.13 1.29
No-ToM Errors <-0.01 -.01 0.01 -0.28
Less-ToM Errors -3.09 -.80 2.00 -1.55
Excessive ToM-Errors -0.02 -.03 0.01 -1.03
Positive Affect Cognitive ToM 0.27 .06 0.35 0.76
Affective ToM 0.16 .06 0.23 0.69
No-ToM Errors -0.17 -.07 0.20 -0.85
Less-ToM Errors <-0.01 <.01 0.35 -0.003
Excessive ToM Errors -0.37 -.14 0.21 -1.83
Somatic Symptoms Cognitive ToM 0.15 .02 2.73 0.05
Affective ToM -0.26 -.05 1.99 -0.13
No-ToM Errors -1.78 =37 0.80 -2.21%
Less-ToM Errors 0.06 .01 3.40 0.02
Excessive-ToM Errors 1.25 .25 0.82 1.53
Interpersonal Problems  Cognitive ToM -3.54 -.66 0.86 -4, 14%%*
Affective ToM -1.93 -.58 0.54 -3.57%**
No-ToM Errors 1.55 A48 0.51 3.03%*
Less-ToM Errors 3.66 7 0.78 4.68%**
Excessive-ToM Errors 0.23 .07 0.52 0.43

Note. ToM = theory of mind. All latent factors were significantly correlated with each other:
depressed affect factor was correlated .63*** with the positive affect factor, the depressed affect
factor was correlated .99*** with the somatic symptoms factor, the depressed affect factor was
correlated .91*** with the interpersonal problems factor, the positive affect factor was correlated
S57*** with the somatic symptoms factor, the somatic symptoms factor was correlated .91***
with the interpersonal problems factor, the positive affect factor was correlated .50*** with the
interpersonal problems factor.

*p < .05. **p < .01. ***p < .001.
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Power

| conducted a post-hoc power analysis using G*Power 3.1 (Faul et al., 2009) that
indicated the model had .80 power with an alpha of .05 level to detect a small effect size
(Cohen’s f=.17).

CHAPTER V
STUDY 1 DISCUSSION

Study 1 investigated which components of depression (i.e., depressed affect, positive
affect, interpersonal problems, and somatic symptoms) were related to which aspects of
reasoning ToM (i.e., cognitive, affective, and errors). SEM revealed that the interpersonal
problems factor was the only aspect of depression that significantly related to decreased
performance in cognitive and affective aspects of reasoning ToM. Analyses also revealed that the
interpersonal problems factor was associated with specific errors in ToM reasoning. | discuss
these findings further, position them in the context of interpersonal theories of depression, and
suggest potential implications of these results for clinical practice.

Although prior research has identified a significant negative association between
depression and ToM (e.g., Bora & Berk, 2015; Berecz et al., 2016), considerably less research
has examined which dimensions of depression are most relevant to ToM performance (for an
exception, see Lee et al., 2005). What components of the heterogeneous disorder of depression
are most related to reasoning ToM performance? Consistent with my hypothesis, the
interpersonal problems factor was significantly negatively related to both the cognitive and
affective aspects of reasoning ToM. That is, greater challenges with social relationships were
associated with increased difficulties in understanding both the thoughts and feelings of others.

Contrary to my other hypotheses, no other factor of depression was significantly related to either
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aspect of ToM. These findings clarify the relation between depression and reasoning ToM by
specifically revealing that the interpersonal problems aspect of depression may be what drives
the association between depression and ToM.

Interpersonal theories of depression contextualize the observed association between
interpersonal problems and reasoning ToM performance. The interpersonal model of depression
(Coyne, 1976; Joiner, 2002), as well as the stress generation hypothesis (Hammen, 2006),
suggest that individuals with depression engage in behaviors and interpersonal patterns that, to
some extent, lead to social difficulties. Less is known about the specific social-cognitive
processes that underlie the interpersonal dysfunction in depression (for an exception, see Hudson
et al., 2018 for an integrative model). The results from the current study, however, suggest
reasoning ToM as a social-cognitive ability that may be foundational to such interpersonal
challenges. Our findings indicate that difficulties with reasoning about the mental states of others
have specific associations to interpersonal problems associated with depression.

The interpersonal problems aspect of depression also was significantly positively related
to specific ToM errors: non-mentalizing (i.e., no-ToM) and under-mentalizing (i.e., less-ToM),
but not over-mentalizing (i.e., excessive-ToM). Non-mentalizing errors are responses that
contain no information about mental states. Rather, these errors reflect a focus on the
circumstances and facts of a situation. For example, a non-mentalizing error would be a response
about the features of an apartment where friends are gathered rather than about the thoughts and
feelings of those friends. Conversely, under-mentalizing errors are responses that do provide
inferences about others’ mental states, albeit insufficient ones. These errors reflect some
understanding of mental states but lack integration of important context-specific social

information. To illustrate the distinction between an under-mentalizing error and a correct
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response, consider a social situation derived from a MASC item in which Bob tells Sue a story
about assisting a friend whose car broke down. An individual making an under-mentalizing error
might infer that Sue thinks Bob is a helpful person because of this story. Though this response
captures a possible inference about Sue’s mental state, it would be considered under-mentalizing
because it does not sufficiently integrate necessary contextual information about this social
scenario. Specifically, in this example, Bob has been relentlessly trying to flirt with Sue while
Sue has expressed no romantic interest in Bob. Thus, in the context of this social situation, an
appropriate ToM inference would be that Sue actually thinks Bob is showing-off by telling a
story that puts him in such a positive light.

Moreover, no significant association emerged between the interpersonal problems factor
and over-mentalizing errors (i.e., errors that indicate exaggerated inferences about others’ mental
states). Continuing with the scenario of Bob and Sue, an over-mentalizing error would be that
Sue thinks Bob is a terrible person because he is telling his story about helping a friend. This
response reflects over-mentalizing as it captures Sue’s possible mental state, but it attributes
more valence or intensity to such mental state than is appropriate. Taken together, in the current
study, the interpersonal problems factor was associated with non-mentalizing and under-
mentalizing, but not over-mentalizing. These findings suggest that interpersonal-related ToM
deficits reflect a lack of reasoning ToM, ranging from using no reasoning ToM skills to using
some, but not enough, reasoning ToM skills.

The negative association between both aspects of reasoning ToM and the interpersonal
problems factor was robust to covariates of stress and Q. | selected these covariates due to their
relations to variables of interest: stress is related to depression (e.g., Compas et al., 2017;

Hammen, 2005) and IQ is related to reasoning ToM (e.g., Charlton et al., 2009). Indeed, in the
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current study, analyses revealed these relations to be significant (see Table 3 for correlations).
Further exploration of the associations among stress, the interpersonal problems factor, and
reasoning ToM, as well as among 1Q, the interpersonal problems factor, and reasoning ToM
might explain this finding. Although stress and the interpersonal problems factor were
moderately correlated, stress was only negligibly related to ToM. Similarly, although 1Q and
reasoning ToM were moderately correlated, 1Q was only negligibly related to the interpersonal
problems factor of depression. Thus, covarying for stress and 1Q did not significantly affect the
relations between the interpersonal problems factor and ToM.

Clinically, the findings from the current study may inform intervention efforts.
Interpersonal dysfunction is quite common in individuals with depression (e.g., Segrin, 2000),
and as such, poses a specific target for treatment. In particular, our findings suggest that
improving reasoning ToM skills could help to diminish interpersonal problems. Even further, our
findings about ToM errors (i.e., non-mentalization and under-mentalization) suggest other
mechanisms whereby an intervention might improve social relations. Interventions specifically
aimed at increasing the implementation of appropriate reasoning ToM skills, by teaching about
mental states, their appropriate identification, and ways to regularly implement perspective-
taking in daily life may be particularly effective. Prior work has shown that improving ToM skill
is possible for children and adults (e.g., Hofmann et al., 2016; Rosi et al., 2016), as well as
clinical and nonclinical samples (e.g., Fletcher-Watson et al., 2014; Bechi et al., 2013; 2015). No
such intervention, however, has been tested in adults with depression (although an intervention
study is underway about the effectiveness of teaching ToM skills to depressed adolescents;

Garber, 2018). Future work is needed on ToM-related interventions in adults with depression.
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Strengths, Limitations, and Conclusions

Study 1 has several methodological strengths. First, this study has a heterogeneous
sample of individuals with and without current depression as well as those with and without prior
diagnoses of depression. This variety of depressed and non-depressed individuals allows for
greater generalizability about the association between aspects of depression and reasoning ToM.
A second strength of this study is its analysis of latent factors underlying depression and their
relations to specific aspects of reasoning ToM. Breaking down the ToM-depression relation into
its components helps clarify an otherwise mixed literature on general associations between a
heterogeneous disorder (i.e., depression) and a heterogeneous construct (i.e., ToM). Third, this
study tested distinct types of ToM errors in ways that suggest specific avenues for intervention.
An additional strength of this study is its inclusion of stress and IQ as control variables.
Although our main findings were robust to these covariates, future studies should explore other
potential confounds and “third” variables to ascertain whether these relations remain significant
in the context of other variables.

Study 1 also has several limitations that suggest avenues for future research. First, this
study was cross-sectional thus limiting our knowledge of the temporal relations between ToM
and interpersonal problems. Do interpersonal problems predict ToM deficits, or do ToM deficits
predict interpersonal problems? To clarify the potential directionality of this effect, future work
should use longitudinal designs. Second, due to its online delivery, another methodological
shortcoming of Study 1 was its reliance on self-report measures. Future work would benefit from
including clinical interviews of individuals with depression, more thorough cognitive
assessments, and measures of executive functioning. Third, Study 1 used a specific ToOM task

(i.e., the MASC) that assesses reasoning ToM. Given the heterogeneity in the construct of ToM
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and the variety of measures used to assess it (e.g., Quesque & Rossetti, 2020), future studies
should aim to replicate the current results using other ToM measures. In particular, future
researchers should investigate whether a similar effect would be observed between measures of
decoding ToM and interpersonal problems. Clarifying the associations between different ToM
processes and depression can help identify potential cognitive mechanisms underlying the
general difficulties in social functioning associated with depression.

Despite these limitations, Study 1 provides evidence that the interpersonal problems
factor is key to the association between depression and reasoning ToM. This aspect of depression
is also associated with specific deficits reflective of the under use of reasoning ToM skills. These
findings are consistent with interpersonal perspectives of depression and provide potential targets
for intervention work.

CHAPTER VI

STUDY 2 INTRODUCTION

The findings from Study 1 revealed that one particular component of depression,
interpersonal problems, was significantly associated with cognitive and affective ToM. In other
words, social difficulties relevant to depression were most related to difficulties in understanding
the thoughts and feelings of others. Study 1, however, used a specific measure of ToM, the
Movie for the Assessment of Social Cognition (MASC; Dziobek et al., 2006), that relies on
reasoning ToM skills. Whether similar results would emerge for decoding ToM remains to be
determined. How depression components might impact specific aspects of decoding ToM (i.e.,
accuracy, response time, and valence) has not been investigated. Study 2, therefore, aims to
investigate the association between components of depression and aspects of decoding ToM in a

sample of adults with and without depression.

24



Many measures for assessing ToM exist (e.g., Quesque & Rossetti, 2020). These
measures vary most in terms of the type of ToM process that is required (i.e., reasoning or
decoding; Sabbagh, 2004). ToM reasoning tasks, such as the MASC, require individuals to
explain the thoughts, feelings, or intentions of others in complex social situations, and usually
requires the integration of extensive social information relevant to a situation (e.g.,
circumstances, facts, knowledge of others, etc.). Conversely, ToM decoding tasks tap into a more
instantaneous process. ToM decoding refers to the swift detection of mental states of others
gleaned from minimal social information that is immediately available (e.g., the eyes, face, or
tone of voice of another person). Put differently, reasoning ToM requires the deliberate
processing of more social information to predict mental states accurately, whereas decoding
ToM requires the spontaneous processing of less social information for accurate prediction of
mental states (see Harkness et al., 2005).

In Study 1, | used a ToM task that relied on reasoning ToM skills, and the results
indicated that the interpersonal problems factor of depression was significantly related to
difficulties in ToM. The question remains, however, whether depression factors relate to
decoding-related aspects of ToM. Thus, the first goal of Study 2, was to extend the approach of
Study 1 to a ToM decoding task, specifically the Reading the Mind in the Eyes Task (RMET;
Baron-Cohen et al., 2001), to address whether the interpersonal problems factor will be most
strongly related to decoding ToM performance, as it was with respect to reasoning ToM
performance.

The RMET is considered the gold-standard measure of decoding ToM for the immediate
detection of mental states. According to Web of Science in 2016, the RMET was cited over

2,000 times (Oakley et al., 2016). In the RMET, participants select the adjective that best
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describes the mental states of an individual while only viewing images of that individual’s eyes.
This task has been used to distinguish clinical from nonclinical groups, and also to detect subtle
individual differences in decoding ToM ability (e.g., Baron-Cohen et al., 2001; Penuelas-Calvo
etal., 2019; Fertuck et al., 2009). The RMET measures three aspects of decoding ToM:
accuracy, response time, and valence. The second goal of Study 2, therefore, was to examine
relations between and among these three RMET variables, as well as their relation to different
aspects of depression.

Of these three RMET variables, two have been used consistently in the literature. These
are accuracy, or the number of correct mental states selected by participants, and response time,
or the length of time necessary for participants to select their responses on each item. The third
RMET variable is valence. Each image can be classified according to its negative-to-positive
emotional valence. In prior work, researchers have used a variety of methods for categorizing
RMET items as either positive, neutral, or negative (see Hudson et al., 2020). These categorical
classifications are widely heterogeneous suggesting that categorical valence groupings of RMET
items are somewhat arbitrary (Hudson et al., 2020). For example, some studies have considered
the mental state “tentative” to be positive (e.g., Scott et al., 2011). Other studies considered the
same item to be neutral (e.g., Harkness et al., 2005). And still other studies regarded this item as
negative (e.g., Hezel & McNally, 2014). To establish a more accurate and powerful approach to
valence, continuous ratings of valence items, based on averages of ratings of stimuli, recently
have been used (e.g., Hudson et al., 2020). In line with this methodological advance, Study 2 will
adopt this continuous approach to the classification of RMET items.

In sum, Study 2 had two main goals: to investigate which aspects of depression are most

related to decoding ToM and to explore the relations between and among RMET accuracy,
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response time, valence and depression. With respect to the first goal of this study, | expected that
a pattern similar to the results observed in Study 1. Specifically, | hypothesized that the
interpersonal problems factor would be most strongly related to decoding ToM, as measured by
the RMET. | anticipated this association because of the social nature of the ToM construct. In
other words, regardless of the ToM process that is assessed (i.e., reasoning or decoding), |
expected interpersonal problems to be most strongly associated with ToM. My second set of
goals was more exploratory: (a) what are the relations among ToM accuracy, response time, and
valence, and (b) what is the relation of depressive symptoms to these different RMET measures
of decoding ToM?
CHAPTER VII
STUDY 2 METHODS
Participants
The sample and design of this study mirrored that of Study 1. Participants, recruited
through Qualtrics Panels, included a sample of English-speaking adults (ages 18 or over), and
data collection had an identical 2x2 between-subject structure (current depression versus no
current depression x history of depression versus no history of depression) to that of Study 1. As
such, the sample included four groups, individuals with (a) no current depression and no history
of depression (N = 55), (b) no current depression and a history of depression (N = 54), (c)
current depression and no history of depression (N = 55), and (d) current depression and a
history of depression (N = 55). Again, current depression was measured with the CES-D, and
scores of 20 or greater indicated current moderate depression (Radloff, 1977). Participants were

excluded if they endorsed a diagnosis of schizophrenia or autism spectrum disorder or suffered a
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traumatic brain injury. In total, the sample size was 219 adults. Table 5 presents the demographic
characteristics of the sample.
Table 5

Demographic Characteristics of Sample

M (SD) N %
Age 52.28 (17.68)
Gender
Female 127 58.00
Male 87 39.70
Nonbinary/Other 5 2.30
Ethnicity
Hispanic or Latinx 12 5.50
non-Hispanic 207 94.50
Race
Caucasian or white 180 82.20
Black or African American 17 7.80
Asian 10 4.60
Am. Indian, Alaskan Native, or Pacific Islander 1 0.50
Multiracial 2 1.00
Other 8 3.70

Note. Am. = American.

Measures
ToM: Reading the Mind in the Eyes Task (RMET).

The RMET is a widely used assessment of decoding ToM that presents participants with
36 items (retrieved from “Autism Research Centre,” 2021 www.autismresearchcentre.com).
Each item consists of a black-and-white image of the eye-region of faces and four adjectives,
including one correct target adjective and three incorrect distractor adjectives, describing the
mental state of the individual depicted in the image. See Figure 3a for an example item from the
RMET. Participants must select the adjective that best describes the target mental state. On the

RMET, participants earn one point for correct answers and zero points for incorrect answers.
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Participants are also timed in their responses yielding response time data for each item. Each
correct target adjective also carries an emotional valence score. The RMET has alpha reliability
of .61 (Vellante et al., 2013) and validity, and can reliably detect differences in ToM
performance between clinical and healthy groups (Baron-Cohen et al., 2001). In the current
study, Cronbach’s alpha revealed adequate internal consistency for the RMET (Kuder-
Richardson-20 = .74).

| also obtained continuous valence ratings of all RMET items using Hudson et al.’s
(2020) method. Participants rated the emotional valence of each RMET item, the eye-region and
only the correct target adjective. Instructions were “You will be asked to judge whether each
eye-adjective pair conveys a negative, neutral, or positive emotion on a 7-point Likert scale (e.g.,
1 = very negative, 4 = neutral, 7 = very positive). See Figure 3b for an example valence rating
item.
Figure 3a

Sample Item from RMET: Study 2

O aghast O fantasizing

-
¥ &

O impatient O alarmed
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Figure 3b

Sample Item from RMET for Valence Classification: Study 2
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Control Task: Animals task (Harkness et al., 2005).

The Animals task is a control task for the RMET that ensures that any observed
differences in RMET performance are attributable to differences in the specific ability of mental
state decoding. The Animals task presents participants with 12 items (retrieved from Harkness)
in a format similar to that of the RMET. Specifically, each item consists of a black-and-white
image of an animal and four adjectives, including one correct target adjective and three incorrect
distractor adjectives, describing a trait of the animal depicted in the image. See Figure 4 for an
example item from the Animals task. Participants must select which adjective best describes the

animal.
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Figure 4

Sample Item from Animals Task: Study 2

O aloof O ferocious

O timid O obedient

Depressive Symptoms: Center for Epidemiologic Studies-Depression Scale (CES-D).

As in Study 1, I used the four-factor structure of the CES-D (Radloff, 1977) to assess
depression in Study 2, and | followed the same procedures of augmenting factors with few items.
That is, | supplemented the Positive Affect factor with the same two selected items from
Joviality Scale within the Positive and Negative Affect Schedule — Expanded Form (PANAS-X;
Watson & Clark, 1991), and | supplemented the Interpersonal Problems factor with the same
four selected items from the Hard to be Sociable Subscale within the Inventory of Interpersonal
Problems-32 (11P-32; Barkham et al., 1996). See Appendix B for full list of original and
supplemental items used in the current study to comprise each of the four factors of the CES-D. |
calculated McDonalds’ Omega for reliability of each depression factor and total scores,

respectively. These values indicated good reliability (msomatic symptoms = .88, Wdepressed affect = .92,

(positive affect = .90, Minterpersonal problems = .88, oH = .96.)
The measurement model (see Figure 5) consisted of the four oblique latent variables,

representing dimensions of depression: somatic symptoms, depressed affect, positive affect, and
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interpersonal problems. This measurement model provided a good fit to the data. This model
generated a significant chi square, (293, N = 219) = 672.52, p < .001; however, all other
goodness-of-fit criteria suggested that the model fit the data well: CFI = .90, TLI = .89, RMSEA
=.08, 90% CI [.07, .09], and SRMR = .05. See Appendix B for additional details about the
measurement model.

Figure 5

Measurement Model of Four Latent Factors of Depression: Study 2
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Note. CESD = Center for Epidemiologic Studies — Depression Scale; PANAS = Positive and

Negative Affect Schedule; IIP = Inventory for Interpersonal Problems.

In total, seven items comprised the somatic symptoms factor, seven items comprised the

depressed affect factor, six items comprised the positive affect factor, and six items comprised

the interpersonal problems factor. For the somatic symptoms factor, the item factor loadings
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ranged from .57 to .79. For the depressed affect factor, the factor loadings for each of the items
ranged from .73 to .87. For positive affect, the factor loadings of each of the items were ranged
from .61 to .91. For the interpersonal problems factor, the factor loadings of each of the items
ranged from .55 to .83. Further, the depression factors correlated with each other, with
magnitudes of correlations ranging from .51 to .92. All factor loadings and correlations were
significant (ps < .001). See Appendix B for additional details of the measurement model.
Stress: Stress Scale of the Depression, Anxiety, and Stress Scale — 21 (DASS-21).

As in Study 1, the Stress Scale of the DASS-21 was used to assess stress in Study 2
(Lovibond & Lovibond, 1995). Cronbach’s alpha for Study 2 revealed excellent reliability (alpha
= 93).

Intelligence: Vocabulary Scale of the Shipley Institute of Living Scale — Second Edition
(Shipley-2).

The Shipley-2 measured general intellectual functioning with The Vocabulary Scale. In
Study 2, Cronbach’s alpha indicated good reliability (alpha = .86).

Procedure

Participants completed all measures online via Qualtrics survey software. Participants
also provided informed consent online and were compensated for their participation after
measure completion through Qualtrics Panels. Administration of all measures required
approximately 25 minutes.

CHAPTER VIII

STUDY 2 RESULTS
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Descriptives, MANOVA, and Correlations

Table 6 presents descriptive statistics of study variables for each of the four groups. I also
conducted a MANOVA to confirm that the different methods of data collection (selecting people
with and without current depression and/or history of depression) did in fact differ on the four
depression factors. Results indicated a significant main effect of current depression (Fs, 212 =
120.34, p <.001, Wilks” A = .31) on the depression factors such that those with current
depression had higher scores on the depression factors than those without current depression.
The discriminant function coefficients for the factors were .51 for the somatic symptoms factor,
.42 for the depressed affect factor, .32 for the positive affect factor, and .11 for the interpersonal
problems factor. Similarly, results indicated a significant main effect of history of depression (F4,
212 = 4.84, p <.001, Wilks” A =.92) on the depression factors such that those with a history of
depression had higher scores on the depression factors than those without a history of depression.
The discriminant function coefficients for the factors were 1.15 for the somatic symptoms factor,
-.04 for the depressed affect factor, .35 for the positive affect factor, and -.42 for the
interpersonal problems factor. Multivariate differences were primarily due to the somatic
symptoms affect factor. No significant interaction effect of current depression x history of
depression on the four depression factors emerged (p = .36). These results provided an internal
validity check that the sample obtained in the current study represented individuals with
substantial experiences of current and past depression. | also conducted multiple univariate
ANOVA:S for all study variables (see Appendix). Table 7 shows the correlations among study
variables. No significant correlations emerged between any manifest depression variables and
any RMET variables (i.e., accuracy, valence, or response time), with magnitudes of theses

correlations ranging from -.11 to .03. See Appendix B for further details of valence ratings.
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Table 6

Descriptive Statistics for Study Variables

Not Currently Not Currently Currently Depressed Currently Depressed
. Depressed, and No  Depressed and Hx of and No Hx of and History of
Variable . . . .
Hx of Depression Depression Depression Depression

(N =155) (N =54) (N =55) (N =55)

M (SD) M (SD) M (SD) M (SD)
Somatic Symptoms 2.82 (2.96) 4.35(3.57) 12.22 (4.70) 14.95 (4.60)
Depressed Affect 1.55(1.91) 3.06 (2.80) 12.49 (5.80) 14.84 (6.34)
Positive Affect 9.11 (6.21) 10.35 (6.48) 15.82 (4.58) 17.44 (3.84)
Interpersonal
Problems 1.69 (2.72) 3.43 (3.59) 10.64 (5.29) 11.53 (4.90)
RMET Accuracy 21.78 (4.99) 21.96 (5.96) 21.84 (6.17) 22.20 (4.68)
RMET Valence 4.38 (0.75) 4.39 (0.93) 4.32 (0.88) 4.24 (0.67)
?fanT Response 5.43 (2.93) 5.38 (2.37) 5.34 (2.95) 5.96 (2.99)
Animals Task 8.60 (1.94) 8.57 (2.25) 8.25(2.43) 8.31(1.91)
Stress 4.89 (6.03) 6.94 (5.47) 14.40 (5.96) 16.29 (6.44)
IQ 30.47 (6.12) 32.65 (5.67) 30.18 (5.87) 31.13 (5.19)

Note. RMET = Reading the Mind in the Eyes Task.
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Table 7

Correlations Among Study Variables

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.
1. Depressed Affect 1.00
2. Positive Affect SEEE 1.00
3. Somatic Symptoms 3wk 45%HE 1.00
4. Interpersonal Problems R oo 4%k J19HE 1.00
5. RMET Accuracy -.06 -.02 .01 .03 1.00
6. RMET Valence .01 -.11 -.06 -.02 -.10 1.00
7. RMET Response Time -.04 -.09 -.02 .01 28w -.05 1.00
8. Animals Task -.07 -.08 -.07 -.03 S0FHE -.04 15% 1.00
9. Stress O5FHE 39FxE 60F** H1F*F - 15% -.01 -.11 -.14% 1.00
10.1Q -.11 -.11 -.02 -.01 S2HE -.11 24 -.16* A4k 1.00
11. Age S bk -.16* - 25%** - 22%%* 22%% .06 16% - JgHFH AQF*E J1EEE 1.00
12. Gender .08 12 .10 13 .02 -.06 -.11 .05 -.16* -.03 -.14* 1.00

Note. RMET = Reading the Mind in the Eyes Task. Depression variables here are manifest.

*p < .05. **p < .01. ***p < 001.
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Structural Equation Modeling (SEM)

| used SEM to test the associations of the four latent depression factors (independent
variables) to the manifest variables representing different aspects of ToM (dependent variables).
Specifically, I tested associations of the factors of depression to the following aspects of ToM:
accuracy, valence, and response time (see Figure 6). I also conducted additional analyses

covarying for stress and 1Q (see Appendix B).

Figure 6

Structural Equation Model Testing Associations between Depression Factors and ToM Aspects:
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Without covariates included in the model, the depressed affect factor was significantly
negatively associated with ToM accuracy (B = -.58, p < .05). No other factors were significant

predictors of ToM accuracy (ps > .20). For valence, the positive affect factor was significantly
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negatively associated with valence (B = -.23, p < .05) as was the somatic symptoms factor (§ = -
.63, p <.05). No depression factors were significant predictors of response time (ps > .29). See
Table 4 for full SEM results. After covarying for stress and 1Q, only the association between the
positive affect factor and valence (B = -.23, p <.01) remained significant. No other significant
associations emerged. See Appendix for additional results from covariate analyses.

Table 8

SEM Results for Associations between Depression Factors and ToM Aspects

v DV b B SE z
Depressed Affect RMET Accuracy -2.71 -.58 1.37 -1.98*
RMET Valence 0.36 .53 0.20 1.80
RMET Response Time -0.47 -.20 0.70 -0.68
Positive Affect RMET Accuracy 0.19 .04 0.41 0.47
RMET Valence -0.15 -.23 0.06 -2.52%
RMET Response Time -0.15 -.06 0.21 -0.70
Somatic Symptoms RMET Accuracy 2.30 .26 2.68 0.86
RMET Valence -0.82 -.63 0.41 -2.00*
RMET Response Time -0.19 -.04 1.36 -0.14
Interpersonal Problems RMET Accuracy 1.62 .30 1.29 1.26
RMET Valence 0.19 23 0.19 0.98
RMET Response Time 0.70 25 0.66 1.06

Note. ToM = theory of mind. RMET = Reading the Mind in the Eyes Task. All latent factors
were significantly correlated with each other: depressed affect factor was correlated .56 with the
positive affect factor, the depressed affect factor was correlated .92 with the somatic symptoms
factor, the depressed affect factor was correlated .89 with the interpersonal problems factor, the
positive affect factor was correlated .51 with the somatic symptoms factor, the somatic
symptoms factor was correlated .90 with the interpersonal problems factor, the positive affect
factor was correlated .53 with the interpersonal problems factor.

*p <.05. **p < .01. ***p < 001,
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Examination of Multicollinearity

In addition to the full SEM results, Table 4 also presents the correlations among the four
latent factors of depression. Of note, several correlations between depression factors were very
high suggesting the potential effects of multicollinearity when these variables served as
predictors. For example, the depressed affect factor was correlated .92 with the somatic
symptoms factor, the depressed affect factor was correlated .89 with the interpersonal problems
factor, and the somatic symptoms factor was correlated .90 with the interpersonal problems
factor. To investigate the potential effects of multicollinearity on the main SEM findings, |
conducted follow-up analyses examining associations separately between each depression factor
and the ToM aspects of accuracy, valence, and response time. In these analyses, no significant
associations emerged. See Appendix for figures and results from these analyses.

Power

| conducted a post-hoc power analysis using G*Power 3.1 (Faul et al., 2009) that
indicated the model had .80 power with an alpha of .05 to detect a small effect size (Cohen’s f=
19).

Multilevel Modeling (MLM)

Reflecting Hudson and colleagues' (2020) approach, | conducted two mixed-effects
regression analyses to examine accuracy and response time, respectively, across valence in a
continuous fashion. In the first regression, | entered the linear and quadratic terms for the person-
centered valence ratings as within-subject predictor, sum scores of depression factors or total
depression as between-subject predictor variables, and item accuracy as the dichotomous
dependent variable. Similarly, in the second regression, | entered the linear and quadratic terms

for the valence ratings as within-subject predictor variables, sum scores of depression factors or
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total depression as between-subject predictor variables, and response time as the continuous
dependent variable.
Accuracy

In the unconditional model, the intercept, linear valence term, and quadratic valence term
all significantly predicted accuracy, such that individuals performed more accurately for items
with more extreme negative or more extreme positive valence. See Figure 7for a visual
representation of this trend, which replicated prior findings from Hudson et al., 2020. In the
conditional model, no depression scores were significant predictors of accuracy (ps > .40).
Additionally, no significant interactions emerged between any depression variable and either the

linear or quadratic valence terms (ps > .60). See Tables 5 and 6 for results from these analyses?.

Table 9

Unconditional Multilevel Model Predicting Accuracy

Outcome Effect OR 95% CI

Accuracy Intercept 1.48 1.34, 1.63%**
Valence 1.12 1.08, 1.17***
Valence? 1.05 1.02, 1.08%**

Note. OR = odds ratio. Cl = confidence interval.

*p <.05. **p < .01. ***p < 001,

1 Response time analyses did not converge.
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Table 10

Conditional Multilevel Model Predicting Accuracy

Outcome Effect OR 95% CI
Accuracy Intercept 1.48 1.34, 1.63%**
Valence 1.13 1.08, 1.17***
Valence? 1.05 1.03, 1.07%**
Depressed Affect 0.97 0.87, 1.07
Valence*Depressed Affect 1.01 0.96, 1.05
Valence?*Depressed Affect 0.99 0.97, 1.01
Accuracy Intercept 1.48 1.34, 1.63%**
Valence 1.13 1.08, 1.17***
Valence? 1.05 1.03, 1.07%**
Positive Affect 0.99 0.90, 1.10
Valence*Positive Affect 0.99 0.95,1.03
Valence?**Positive Affect 1.00 0.98, 1.02
Accuracy Intercept 1.48 1.34, 1.63%**
Valence 1.13 1.08, 1.17***
Valence? 1.05 1.03, 1.07%**
Somatic Symptoms 1.00 0.91, 1.11
Valence*Somatic Symptoms 0.99 0.96, 1.03
Valence**Somatic Symptoms 0.99 0.97,1.01
Accuracy Intercept 1.48 1.34, 1.63%**
Valence 1.13 1.08, 1.17%**
Valence? 1.05 1.03, 1.07%**
Interpersonal Problems 1.03 0.93,1.14
Valence*Interpersonal Problems 0.99 0.95, 1.03
Valence?*Interpersonal Problems 0.99 0.97, 1.01
Accuracy Intercept 1.48 1.34, 1.63***
Valence 1.13 1.08, 1.17%**
Valence? 1.05 1.03, 1.07%**
Depressed Total 1.00 0.90, 1.10
Valence*Depressed Total 0.99 0.96, 1.03
Valence**Depressed Total 0.99 0.97,1.01

Note. OR = odds ratio. Cl = confidence interval.

*p <.05. **p < .01. ***p < 001,
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Figure 7

Relation between Person-Centered Mean Valence Ratings and Accuracy: Study 2
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Note. x-axis = person-centered mean valence rating. y-axis = accuracy. Solid line represents

equation for unconditional multilevel model predicting accuracy across valence.

CHAPTER IX
STUDY 2 DISCUSSION

The current study investigated which components of depression (i.e., depressed affect,
positive affect, interpersonal problems, and somatic symptoms) were most related to decoding
ToM (i.e., accuracy, valence, and response time). SEM revealed no consistent pattern of
significant results, suggesting that depression may not be particularly associated with decoding
ToM. Similarly, a novel MLM approach revealed no significant associations with depression. A
significant finding did emerge, however, that replicated the quadratic trend of accuracy across
valence from prior research. | discuss these findings further in the context of the broader ToM

literature and suggest implications of these results for future research.
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In Study 2, no consistent pattern of significant associations between depression factors
and ToM accuracy emerged, and after controlling for stress and 1Q, no significant associations
remained. These findings suggest that depression is not significantly related to decoding ToM
performance. Prior research on this topic has been mixed. Some work has indicated improved
decoding ToM performance in specific subgroups, such as dysphoric college students, women
with a maternal history of depression, and adolescent males with depression (Harkness et al.,
2005; Harkness et al., 2011; Mellick & Sharp, 2016); other work has found moderate deficits in
RMET performance for adults with depression as compared to healthy controls (e.g., Richman &
Unoka, 2015). Still, other work has revealed no depression-related deficits in depression for the
RMET (e.g., Wolkenstein et al., 2011). The findings from the current study are consistent with
the latter, insofar as the current study identified no differences despite having adequate power to
detect small effects, if such effects were significant.

These findings are in contrast with those of Study 1, which showed that the interpersonal
problems factor of depression was significantly associated with ToM performance. Taken
together, the null findings from Study 2 and the significant findings from Study 1 highlight the
differences in ToM as a construct and the differential relation between its various components
and depression. In Study 1, significant findings emerged for a measure of reasoning ToM. No
significant associations emerged in Study 2 with a measure of decoding ToM. Reasoning ToM
and decoding ToM are very different aspects of ToM. Reasoning ToM relies on deliberate
processing of information about social situations in order to determine the thoughts and feelings
of others, whereas decoding ToM relies on snap judgments of minimal social information to

identify others’ mental states
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Social information processing theory may help to explain these differences (e.g., Crick &
Dodge, 1994). That is, reasoning and decoding ToM may be considered two aspects of social
information processing necessary for effective ToM. Whether these two aspects of ToM
represent gradated levels of the same process such that one relies upon the other (i.e., reasoning
ToM relies first on the ability to engage accurately in decoding ToM), or distinct processes that
work independently toward the same goal of effective ToM, remains to be determined. The
results from these two current studies, however, suggest that depression-related ToM
impairments are observable only in reasoning ToM, not decoding ToM. In other words,
depression is associated with deficits in deliberate thinking of others’ mental states but not
immediate detection of others’ mental states. From a levels-perspective, this may suggest that the
initial decoding ToM process is not impaired in depression, but higher-order thinking (i.e.,
reasoning) is. Consistent with this is the prior work of Wolkenstein and colleagues (2011) who
found deficits on the MASC for adults with depression but no such deficits on the RMET.

In addition to exploring the association between depression factors and aspects of
decoding ToM, the current study also used multilevel analyses to investigate within-person
effects of valence on ToM accuracy and response time. To the author’s knowledge, this was the
first attempted replication of such analyses using continuous ratings of valence since Hudson and
colleagues (2020) introduced this approach. The results of the current study successfully
replicated the quadratic relation between accuracy and valence such that participants were more
accurate on items of extreme positive or extreme negative valence as compared to items of more
neutral valence. In line with other findings from the current study, though, no significant effects
of depression or interactive effects of depression and valence emerged for ToM accuracy,

suggesting neither between- nor within-person effects of depression on decoding ToM.
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Therefore, these results indicate that potential clinical intervention for depression-related ToM
deficits should focus more on reasoning than decoding aspects of understanding the thoughts and
feelings of others.

Strengths, Limitations, and Conclusions

Study 2 has the same methodological strengths as those of Study 1. First, the sample
represented a heterogeneous group of individuals with and without current and past depression
allowing for the exploration of associations between varied degrees of depression and decoding
ToM. Second, the current study focused on latent-variable representations of different
components of both depression and decoding ToM. Relatedly, this study was the first replication
of continuous valence ratings for the RMET. Third, this study included stress and 1Q as control
variables. Many prior studies using the RMET have assumed the RMET requires little reliance
on intelligence due to the simplicity of its item design. Recent meta-analytic work, however, has
shown that intelligence does play significant role in RMET performance (Baker et al., 2014),
thus controlling for verbal intelligence reveals a strength of this study.

Study 2 also has several limitations that may provide direction for future research. First,
similar to Study 1, the current study was cross-sectional, so though no significant findings
emerged between depression and decoding ToM, future work may benefit from disentangling
potential longitudinal relations between depression and the RMET. Second, the online delivery
of the RMET represents a shortcoming of the current study, particularly as it relates to response-
time data. Although participants were prompted to provide responses as quickly as possible
during the RMET, administering this task in potentially less controlled environments may
compromise such data. As such, replication of this study design with an experimenter

administrating the RMET might yield more valid data. Third, the RMET is not without its own
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limitations as a measure (Hudson et al., 2020). Importantly, though considered the gold standard
of decoding ToM, the RMET may not actually assess decoding ToM, rather it may simply be
measuring emotion-identification (Oakley et al., 2016). Consideration that the RMET may assess
an entirely distinct construct from ToM itself may aid in reconciling the discrepant findings
across the measures from Study 1 and 2. Future work should continue to assess how different
measures of ToM components relate, if at all, to each other (e.g., Warnell & Redcay, 2019).
CHAPTER X
GENERAL DISCUSSION
Taken together, the findings from Study 1 and Study 2 suggest that depression is
associated with deficits in reasoning ToM, but not decoding ToM. In particular, Study 1 revealed
that the interpersonal problems factor of depression was significantly negatively related to
reasoning ToM performance, as measured by the MASC. Additionally, the interpersonal
problems factor of depression was also associated with specific ToM errors of under-mentalizing
and no-mentalizing. In contrast, the results of Study 2 revealed no consistent pattern of
significant associations between depression factors and aspects of decoding ToM, as measured
by the RMET. These findings highlight the different aspects of ToM, their measurement, and
their differential relations to depression.
Clinically, the findings from this project suggest the importance of bolstering reasoning
ToM skills in conjunction with depression interventions. In fact, the very nature of reasoning
ToM may be most suited for intervention strategies. Given the deliberate consideration and
integration of social information that reasoning ToM requires, clinicians may find teaching skills
relevant to this ToM process to be most promising and most modifiable. That is, clinicians may

teach individuals skills to strengthen perspective-taking, to challenge snap judgments, and to
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deliberately consider the context of a social situation. Conversely, the findings do not indicate
that interventions aimed at improving decoding ToM would be particularly relevant for
individuals with depression, which may in and of itself be a more challenging process to modify
or teach.

Theoretically, findings from Study 1 and 2 emphasize the heterogeneity of ToM as a
construct. They also reveal the importance of breaking ToM down into its constituent parts
before generalizing to clinical disorders. Future studies should consider this as they aim to clarify
the construct of ToM through improved measurement in addition to distilling the unique
associations of ToM to psychopathology. In conclusion, findings from this project indicate
significant associations between decreased performance in reasoning ToM and depression-
related interpersonal problems, but no such associations between decoding ToM and any

depression factors.
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APPENDIX A

Table 1

Measurement Model Factor Loadings and Factor Correlations: Study 1

Factor Fact_or SE .
Item (Measure) Loading
Somatic Symptoms
| did not feel like eating; my appetite was poor. 63
(CES-D)
My sleep was restless. (CES-D) .62 0.15 8.77***
I could not get “going.” (CES-D) A7 0.16 10.43***
| had trouble keeping my mind on what | was
doing. (CES.D) ping my 73 0.15  10.04%*
| felt that everything | did was an effort. (CES-D) .83 0.16 10.97***
| talked less than usual. (CES-D) .64 0.14 9.04***
I was bothered by things that usually don’t bother
me. (CES.D) ) g 4 73 013 9.96%**
Depressed Affect
| felt sad. (CES-D) 87
I had crying spells. (CES-D) 67 0.05 12 57***
| felt fearful. (CES-D) 75 0.05 15.11***
| felt that I could not shake off the blues even with
help from my family or friends. (CES-D) 87 0.05 19.51%
| felt depressed. (CES-D) .87 0.05 19.62***
| felt lonely. (CES-D) .78 0.06 15.82***
| thought that my life had been a failure. (CES-D) 81 0.05 17.03***
Positive Affect
| was happy. (CES-D) 91
| felt hopeful about the future. (CES-D) .70 0.06 13.87***
| enjoyed life. (CES-D) .87 0.05 20.69***
| felt I was just as good as other people. (CES-D) .56 0.07 9.86***
| felt enthusiastic. (PANAS-X) 87 0.05 20.79%**
| felt energetic. (PANAS-X) 74 0.06 14.95***
Interpersonal Problems
| felt that people dislike me. (CES-D) .18
People were unfriendly. (CES-D) .60 0.07 9.97***
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It was hard to socialize with other people. (11P-

32) 81 0.08 14.29***
It was hard to make friends. (11P-32) .79 0.09 13.72%**
It was hard to join in on groups. (11P-32) .79 0.09 13.89***
:)tegﬁehaﬁ% tg 2f;JeI comfortable around other a8 0.08 15, g7*xx
Factor Correlations
1 2 3 4

1. Somatic Symptoms 1.00

2. Depressed Affect 99*** 1.00

3. Positive Affect S7x** B3*** 1.00

4. Interpersonal Problems 9LF** 9L*** HO*** 1.00

Note. For model identifiability, the factor loading for one item within each factor is fixed to one,

for which the significance cannot be determined. CES-D = Center for Epidemiologic Studies-

Depression Scale; 11P-32 = Inventory of Interpersonal Problems-32; PANAS-X = Positive and

Negative Affect Schedule-Expanded Form.

*p < .05. **p < .01. ***p < .001.
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Table 2

2 x 2 ANOVA: Current Depression (yes, no) x History of Depression (yes, no): Study 1

Dependent variable Effect Df F 1p?
Cognitive ToM Current depression 1,254 1.21 <.01
History of depression 1,254 13.20%** .05
Current X History 1,254 0.26 .01
Affective ToM Current depression 1,254 <0.01 <.01
History of depression 1,254 10.81** .04
Current x History 1,254 1.34 .01
No-ToM Errors Current depression 1,254 0.06 <.01
History of depression 1,254 8.76** .03
Current x History 1,254 0.48 <.01
Less-ToM Errors Current depression 1,254 1.47 .01
History of depression 1,254 6.62* .03
Current x History 1, 254 0.06 <.01
Excessive-ToM Errors  Current depression 1,254 10.38** .04
History of depression 1,254 8.14** .03
Current x History 1, 254 0.42 <.01
Somatic Symptoms Current depression 1,254 342.18*** .57
History of depression 1, 254 14.21*** .05
Current x History 1,254 1.10 <.01
Positive Affect Current depression 1,254 118.06*** .32
History of depression 1,254 11.54*** .04
Current x History 1,254 0.73 <.01
Depressed Affect Current depression 1,254 516.38*** .67
History of depression 1,254 29.31*** .10
Current x History 1,254 8.55** .03
Interpersonal Problems  Current depression 1,254 218.47*** .56
History of depression 1,254 8.10* .03
Current x History 1,254 <0.001 <.01
Stress Current depression 1,254 86.21*** .25
History of depression 1,254 10.60*** .04
Current x History 1, 254 1.62 <.01
IQ Current depression 1,254 1.60 <.01
History of depression 1,254 0.93 <.01
Current x History 1, 254 0.37 <.01

Note. ToM = theory of mind.
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Table 3

Group Means (and SDs): Study 1

Dependent variable

Current depression

History of depression

Yes No Yes No
Cognitive ToMP 16.39 (5.08) 16.65 (4.66) 17.68 (4.49) 15.57 (4.94)
Affective ToMP 11.28 (3.23) 11.09 (2.87) 11.83 (3.03) 10.62 (2.94)
No-ToM Errors® 3.51 (3.06) 3.59 (2.83) 2.98 (2.58) 4.03 (3.12)
Less-ToM Errors® 6.58 (4.24) 7.46 (4.35) 6.25 (4.15) 7.75 (4.35)
Excessive-ToM Errors® 6.52 (3.27) 5.49 (2.83) 5.47 (2.98) 6.36 (3.10)
Somatic Symptoms?? 12.82 (5.31) 3.08 (2.77) 9.36 (6.69) 5.86 (5.60)
Positive Affect® 17.08 (4.82) 9.51 (5.70) 14.78 (6.32) 11.34 (6.28)
Depressed Affectc 13.06 (5.83) 1.48 (1.80) 9.11 (7.82) 4.64 (5.69)
Interpersonal Problems® 10.31 (5.83) 1.82 (2.80) 7.26 (6.44) 4.27 (5.50)
Stress?® 13.23 (7.12) 5.34 (5.90) 10.97 (7.99) 7.14 (6.74)
1Q 31.99 (5.66) 31.48 (6.15) 32.38 (5.70) 31.60 (5.62)

Note. ToM = theory of mind.

a Significant main effect for Current Depression

b Significant main effect for History of Depression

¢ Significant Current x History interaction
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Table 4

SEM Results with Stress and 1Q as Covariates: Study 1
v DV b B SE z
Depressed Affect Cognitive ToM 1.85 42 1.40 1.32
Affective ToM 1.20 43 1.08 1.11
No-ToM Errors <-0.01 -.01 0.02 -0.20
Less-ToM Errors -2.65 -.68 1.88 -1.42
Excessive ToM-Errors -0.01 -.02 0.02 -0.44
Positive Affect Cognitive ToM 0.45 22 0.32 1.39
Affective ToM 0.27 .10 0.22 1.23
No-ToM Errors -0.24 -.09 0.19 -1.29
Less-ToM Errors -0.14 -.04 0.32 -0.43
Excessive ToM Errors -0.45 -.17 0.20 -2.26*
Somatic Symptoms Cognitive ToM 1.49 18 2.54 0.59
Affective ToM 0.94 18 1.90 0.49
No-ToM Errors -2.22 -.45 0.77 -2.88%*
Less-ToM Errors -1.08 -.15 3.19 -0.34
Excessive-ToM Errors 0.35 .07 0.80 0.44
Interpersonal Problems  Cognitive ToM -3.86 -.68 0.79 -4.69%**
Affective ToM -2.03 -.59 0.52 -3.91%%*
No-ToM Errors 1.66 .50 0.49 3.36%*
Less-ToM Errors 3.73 78 0.74 5.02%**
Excessive-ToM Errors 0.35 .10 0.51 0.69
Stress Cognitive ToM -0.14 =21 0.04 -3.97%%*
Affective ToM -0.10 -.24 0.02 -4 25%**
No-ToM Errors 0.07 18 0.02 2.80%*
Less-ToM Errors 0.08 .14 0.03 2.50*
Excessive-ToM Errors 0.10 24 0.03 3.71%%*
1Q Cognitive ToM 0.19 .35 0.03 6.44%**
Affective ToM 0.07 .19 0.02 3.32%*
No-ToM Errors -0.09 -.28 0.02 -4 81***
Less-ToM Errors -0.14 -.29 0.03 -5.23%**
Excessive ToM Errors -0.03 -.08 0.02 -1.38

Note. ToM = theory of mind.

*p < .05. **p < .01. ***p < .001.
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Table 5

SEM Results with Stress as Covariate: Study 1

v DV b B SE z
Depressed Affect Cognitive ToM 1.87 42 1.44 1.30
Affective ToM 1.18 42 1.08 1.10
No-ToM Errors <-0.01 -.01 0.02 -0.20
Less-ToM Errors -2.66 -.67 1.90 -1.40
Excessive ToM-Errors -0.01 -.02 0.02 -0.46
Positive Affect Cognitive ToM 0.42 .10 0.34 1.21
Affective ToM 0.26 .10 0.22 1.17
No-ToM Errors -0.23 -.09 0.20 -1.16
Less-ToM Errors -0.12 -.03 0.34 -0.34
Excessive ToM Errors -0.45 -.17 0.20 -2.24%
Somatic Symptoms Cognitive ToM 2.19 .26 2.65 0.82
Affective ToM 1.21 23 1.91 0.64
No-ToM Errors -2.57 -.52 0.82 -3.16**
Less-ToM Errors -1.62 =22 3.26 -0.50
Excessive-ToM Errors 0.25 .05 0.80 0.31
Interpersonal Problems  Cognitive ToM -3.72 -.68 0.84 -4 43%x%
Affective ToM -2.04 -.59 0.52 -3.86%**
No-ToM Errors 1.65 .50 0.51 3.25%*
Less-ToM Errors 3.75 77 0.77 4 85%**
Excessive-ToM Errors 0.35 .10 0.51 0.69
Stress Cognitive ToM -0.18 =27 0.04 -4.66%**
Affective ToM -0.11 =27 0.02 -4, 70%%*
No-ToM Errors 0.09 22 0.03 3.41%*
Less-ToM Errors 0.11 18 0.03 3.19%*
Excessive-ToM Errors 0.10 25 0.03 3.91%**

Note. ToM = theory of mind.

*p < .05. **p < .01 ***p < 001,
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Table 6

SEM Results with 1Q as Covariate: Study 1

v DV b B SE z

Depressed Affect Cognitive ToM 2.00 46 1.44 1.39
Affective ToM 1.42 52 1.12 1.27
No-ToM Errors <-0.01 -.003 0.02 -0.09
Less-ToM Errors -2.93 -.76 1.95 -1.51
Excessive ToM-Errors -0.02 -.04 0.02 -1.15

Positive Affect Cognitive ToM 0.34 .08 0.33 1.04
Affective ToM 0.18 .07 0.23 0.81
No-ToM Errors -0.20 -.08 0.19 -1.04
Less-ToM Errors -0.06 -.02 0.33 -0.18
Excessive ToM Errors -0.38 -.14 0.20 -1.88

Somatic Symptoms Cognitive ToM -0.04 -.01 2.60 -0.01
Affective ToM -0.36 -.07 1.97 -0.18
No-ToM Errors -1.61 -.33 0.76 -2.11%*
Less-ToM Errors 0.10 .02 3.30 0.03
Excessive-ToM Errors 1.35 .26 0.82 1.66

Interpersonal Problems  Cognitive ToM -3.53 -.66 0.80 -4 44%x*
Affective ToM -1.93 -.58 0.53 -3.66%**
No-ToM Errors 1.56 A48 0.49 3.18%*
Less-ToM Errors 3.66 77 0.75 4.90%**
Excessive-ToM Errors 0.22 .07 0.52 0.43

1Q Cognitive ToM 0.20 37 0.03 6.71%**
Affective ToM 0.07 22 0.02 3.66%**
No-ToM Errors -0.10 -.29 0.02 -5.06**
Less-ToM Errors -0.15 -31 0.03 -5.43%%*
Excessive-ToM Errors -0.04 -.10 0.02 -1.75

Note. ToM = theory of mind.

*p <.05. **p < .01 ***p < 001,
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Table 7

SEM Results for Associations between Separate Depression Factors and ToM Performance:

Study 1

v DV b B SE z

Depressed Affect Cognitive ToM -0.11 -.03 0.28 -0.38
Affective ToM 0.07 .02 0.17 0.38

Positive Affect Cognitive ToM 0.25 .06 0.27 0.90
Affective ToM 0.22 .08 0.17 1.31

Somatic Symptoms Cognitive ToM -0.36 -.05 0.52 -0.68
Affective ToM <0.01 <.01 033 <0.01

Interpersonal Problems  Cognitive ToM -1.03 -.18 0.36 -2.84%*
Affective ToM -0.43 -.12 0.23 -1.88%*

Note. ToM = theory of mind.

*p <.05. **p <.01. ***p <.001.

Figure la

SEM Testing Associations between Depressed Affect Factor and ToM Performance: Study 1
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Figure 1b

SEM Testing Associations between Positive Affect Factor and ToM Performance: Study 1
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Figure 1c

SEM Testing Associations between Somatic Symptoms Factor and ToM Performance: Study 1
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Figure 1d
SEM Testing Associations between Interpersonal Problems Factor and ToM Performance: Study

1
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APPENDIX B

Table 1

Measurement Model Factor Loadings and Factor Correlations: Study 2

Factor Fact_or SE .
Item (Measure) Loading
Somatic Symptoms
| did not feel like eating; my appetite was poor. 57
(CES-D)
My sleep was restless. (CES-D) 73 0.19 8.23***
I could not get “going.” (CES-D) .78 0.20 8.57***
| had trouble keeping my mind on what | was
doing. (CES-D) P 79 0.19 8.627
| felt that everything | did was an effort. (CES-D) 12 0.18 8.20%**
| talked less than usual. (CES-D) .70 0.19 8.05***
I was bothered by things that usually don’t bother
me. (CES-D) ) g 4 63 015  7.46%**
Depressed Affect
| felt sad. (CES-D) 87
I had crying spells. (CES-D) 73 0.06 13.02%**
| felt fearful. (CES-D) e 0.06 13.43***
| felt that I could not shake off the blues even with
help from my family or friends. (CES-D) 73 0.06 12.96%
| felt depressed. (CES-D) .86 0.06 17.47%**
| felt lonely. (CES-D) .76 0.07 13.82%**
| thought that my life had been a failure. (CES-D) .76 0.06 13.79***
Positive Affect
| was happy. (CES-D) 91
| felt hopeful about the future. (CES-D) .70 0.06 12.53***
| enjoyed life. (CES-D) .80 0.05 15.96***
| felt I was just as good as other people. (CES-D) 61 0.07 10.22%**
| felt enthusiastic. (PANAS-X) .89 0.05 19.95***
| felt energetic. (PANAS-X) 74 0.06 13.82%***
Interpersonal Problems
| felt that people dislike me. (CES-D) .18
People were unfriendly. (CES-D) 55 0.07 8.29%**
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It was hard to socialize with other people. (11P-

32) 77 0.09 12.19***
It was hard to make friends. (11P-32) 17 0.08 12.05***
It was hard to join in on groups. (11P-32) 74 0.08 11.52%**
:)tegﬁehaﬁ% tg 2f;JeI comfortable around other 83 0.08 13 D%k
Factor Correlations
1 2 3 4

1. Somatic Symptoms 1.00

2. Depressed Affect 92%** 1.00

3. Positive Affect o) Ralaie HE*** 1.00

4. Interpersonal Problems 90*** 89*** H3*** 1.00

Note. For model identifiability, the factor loading for one item within each factor is fixed to one,

for which the significance cannot be determined. CES-D = Center for Epidemiologic Studies-

Depression Scale; 11P-32 = Inventory of Interpersonal Problems-32; PANAS-X = Positive and

Negative Affect Schedule-Expanded Form.

*p < .05. **p < .01. ***p < .001.
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Table 2

2 x 2 ANOVA: Current Depression (yes, no) x History of Depression (yes, no): Study 2

Dependent variable Effect df F 1p?
RMET Accuracy Current depression 1,215 0.04 <.01
History of depression 1,215 0.14 <.01
Current x History 1,215 0.02 <.01
RMET Valence Current depression 1, 215 0.92 <.01
History of depression 1,215 0.10 <.01
Current x History 1,215 0.18 <.01
RMET Response Time Current depression 1,215 0.42 <.01
History of depression 1,215 0.55 <.01
Current x History 1,215 0.77 <.01
Animals Task Current depression 1,215 1.11 <.01
History of depression 1,215 <0.01 <.01
Current x History 1,215 0.02 <.01
Somatic Symptoms Current depression 1,215 337.75*** .61
History of depression 1,215  15.34*** .07
Current x History 1,215 1.20 .01
Positive Affect Current depression 1,215  89.79*** .30
History of depression 1,215 3.86 .04
Current x History 1,215 0.73* <.01
Depressed Affect Current depression 1,215 330.56*** .61
History of depression 1,215 9.51* .04
Current x History 1,215 0.45 <.01
Interpersonal Problems Current depression 1,215 219.74*** 51
History of depression 1,215 5.21* .02
Current x History 1,215 0.54 <.01
Stress Current depression 1,215 135.79*** .39
History of depression 1,215 5.94* .03
Current x History 1,215 0.01 <.01
1Q Current depression 1,215 1.37 <.01
History of depression 1,215 4.07 .02
Current x History 1,215 0.63 <.01

Note. RMET = Reading the Mind in the Eyes Task.

*p <.05. **p < .01. ***p < .001.
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Table 3

Group Means (and SDs): Study 2

Dependent variable

Current depression

History of depression

Yes No Yes No
RMET Accuracy 22.02 (5.45) 21.87 (5.47) 22.08 (5.33) 21.81 (5.58)
RMET Valence 4.28 (0.78) 4.39 (0.84) 4.32 (0.81) 4.35 (0.82)
RMET Response Time 5.64 (2.97) 5.40 (2.65) 5.67 (2.70) 5.38 (2.93)
Animals Task 8.28 (2.18) 8.59 (2.09) 8.44 (2.08) 8.43 (2.19)
Somatic Symptoms?? 13.58 (4.83) 3.58 (3.35) 9.70 (6.72) 7.52 (6.13)
Positive Affect® 16.63 (4.28) 9.72 (6.35) 13.93 (6.38) 12.46 (6.39)
Depressed Affect® 13.66 (6.16) 2.29 (2.50) 9.00 (7.68) 7.02 (6.98)
Interpersonal Problems® 11.08 (5.10) 2.55 (3.28) 7.51 (5.91) 6.16 (6.14)
Stress?® 15.35 (6.25) 5.91 (5.83) 11.66 (7.58) 9.65 (7.64)
1Q 30.65 (5.53) 31.55 (5.98) 31.88 (5.46) 30.33 (5.97)

Note. RMET = Reading the Mind in the Eyes Task.

a Significant main effect for Current Depression

b Significant main effect for History of Depression

¢ Significant Current x History interaction
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Table 4

Valence Ratings for Total Sample (N=219) Sorted by Mean Valence Rating: Study 2

Item  Target Adjective Mean Median

20 friendly 5.44 6.00
30 flirtatious 5.35 5.00
3 desire 5.24 5.00
31 confident 5.24 5.00
21 fantasizing 5.22 5.00
1 playful 5.20 5.00
28 interested 5.18 5.00
25 interested 5.05 5.00
6 fantasizing 4.95 5.00
16 thoughtful 4.90 5.00
18 decisive 4.83 5.00
29 reflective 4.82 5.00
15 contemplative 4.78 5.00
13 anticipating 4.72 5.00
19 tentative 4.62 5.00
9 preoccupied 4.38 4.00
27 cautious 4.32 4.00
22 preoccupied 4.28 4.00
10 cautious 4.22 4.00
33 concerned 4.19 4.00
4 insisting 4.09 4.00
24 pensive 4.07 4.00
12 skeptical 4.02 4.00
32 serious 4.00 4.00
17 doubtful 3.89 4.00
7 uneasy 3.76 4.00
34 distrustful 3.75 4.00
11 regretful 3.74 4.00
35 nervous 3.74 4.00
5 worried 3.72 4.00
23 defiant 3.64 4.00
14 accusing 3.59 3.00
36 suspicious 3.59 3.00
8 despondent 3.34 3.00
2 upset 3.16 3.00
26 hostile 2.94 2.00
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Table 5
Valence Ratings for Currently Depressed Sample (N=110) Sorted by Mean Valence Rating:

Study 2

Item  Target Adjective Mean Median

20 friendly 5.47 6.00
30 flirtatious 5.30 5.00
31 confident 5.28 5.00
21 fantasizing 5.17 5.00
1 playful 5.09 5.00
3 desire 5.08 5.00
28 interested 5.06 5.00
25 interested 5.00 5.00
6 fantasizing 4.86 5.00
16 thoughtful 4.86 5.00
18 decisive 4.75 5.00
15 contemplative 4.73 5.00
29 reflective 4.69 5.00
13 anticipating 4.68 5.00
19 tentative 4.65 5.00
9 preoccupied 4.44 4.00
27 cautious 4.23 4.00
22 preoccupied 4.17 4.00
33 concerned 4.17 4.00
10 cautious 4.14 4.00
12 skeptical 4.05 4.00
4 insisting 3.95 4.00
24 pensive 3.95 4.00
32 serious 3.93 4.00
17 doubtful 3.91 4.00
5 worried 3.80 4.00
7 uneasy 3.70 3.00
34 distrustful 3.65 3.00
11 regretful 3.64 3.00
35 nervous 3.59 3.00
14 accusing 3.58 3.00
23 defiant 3.57 3.00
36 suspicious 3.52 3.00
8 despondent 3.36 3.00
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2 upset 3.23 2.50
26 hostile 2.84 2.00

Table 6
Valence Ratings for Not Currently Depressed Sample (N=109) Sorted by Mean Valence Rating:

Study 2

Item  Target Adjective Mean Median

20 friendly 5.40 6.00

3 desire 5.39 5.00
30 flirtatious 5.39 6.00

1 playful 531 5.00
28 interested 5.29 5.00
21 fantasizing 5.27 5.00
31 confident 5.19 5.00
25 interested 5.10 5.00

6 fantasizing 5.03 5.00
29 reflective 4.95 5.00
16 thoughtful 4.94 5.00
18 decisive 4,91 5.00
15 contemplative 4.83 5.00
13 anticipating 4.76 5.00
19 tentative 4.59 5.00
27 cautious 4.41 4.00
22 preoccupied 4.39 4.00

9 preoccupied 4.32 4.00
10 cautious 4.30 4.00

4 insisting 4.23 4.00
24 pensive 4.20 4.00
33 concerned 4.20 4.00
32 serious 4.06 4.00
12 skeptical 4.00 4.00
35 nervous 3.90 4.00
17 doubtful 3.88 4.00
34 distrustful 3.86 4.00
11 regretful 3.85 4.00

7 uneasy 3.83 4.00
23 defiant 3.71 4.00
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36 suspicious
5 worried

14 accusing
8 despondent
2 upset

26 hostile

Table 7

3.66
3.63
3.61
3.32
3.10
3.05

3.00
3.00
3.00
3.00
3.00
2.00

SEM Results with Stress and 1Q as Covariates: Study 2

v DV b B SE z
Depressed Affect Accuracy -0.61 -.13 1.16 -0.53
Valence 0.30 44 0.20 1.48
Response Time 0.01 .01 0.69 0.02
Positive Affect Accuracy 0.28 .06 0.35 0.81
Valence -0.16 -23 0.06 -2.60**
Response Time -0.13 -.05 0.21 -0.62
Somatic Symptoms Accuracy 0.36 .04 2.27 0.16
Valence -0.71 -.55 0.41 -1.76
Response Time -0.47 -.10 1.36 -0.34
Interpersonal Problems  Accuracy 0.84 15 1.08 0.78
Valence 0.21 27 0.19 1.14
Response Time 0.53 .19 0.64 0.83
Stress Accuracy -0.08 -.11 0.06 -1.39
Valence <-0.01 -.03 0.01 -0.35
Response Time -0.04 -.11 0.03 -1.15
1Q Accuracy 0.49 Sl 0.05 8.61%**
Valence -0.02 -.13 0.01 -1.84
Response Time 0.10 21 0.03 3.05%*

Note. *p < .05. **p < .01. ***p < .001.
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Table 8

SEM Results for Associations between Separate Depression Factors and ToM Aspects: Study 2

v DV b B SE z
Depressed Affect RMET Accuracy -0.26 -.06 0.33 -0.79
RMET Valence 0.01 .01 0.05 0.17
RMET Response Time -0.09 -.04 0.17 -0.55
Positive Affect RMET Accuracy -0.01 <-.01 0.32 -0.02
RMET Valence -0.07 -.10 0.05 -1.48
RMET Response Time -0.16 -.07 0.17 -0.94
Somatic Symptoms RMET Accuracy 0.13 .01 0.66 0.20
RMET Valence -0.11 -.08 0.10 -1.09
RMET Response Time -0.14 -.03 0.34 -41
Interpersonal Problems RMET Accuracy 0.17 .03 0.42 0.41
RMET Valence -0.01 -.01 0.06 -0.14
RMET Response Time 0.01 <.01 0.22 0.06

Note. ToM = theory of mind. RMET = Reading the Mind in the Eyes Test.

*p <.05. **p <.01. ***p < .001.

Figure 1a

SEM Testing Associations between Depressed Affect Factor and ToM Aspects: Study 2
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Figure 1b

SEM Testing Associations between Positive Affect Factor and ToM Aspects: Study 2
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Figure 1c

SEM Testing Associations between Somatic Symptoms Factor and ToM Aspects: Study 2
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Figure 1d

SEM Testing Associations between Interpersonal Problems Factor and ToM Aspects: Study 2
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Note. ToM = theory of mind.



