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Abstract

Background: Theory of mind (ToM) is a social-cognitive skill that involves the ability to
understand the thoughts and feelings of others. Evidence is mixed regarding the extent of ToM
ability in individuals with depression.

Methods: We conducted a meta-analysis of 43 studies to investigate the strength of the
association between ToM and depression.

Results: Results indicated significant, small- to moderate impairment in ToM with a medium
overall effect size (g = -.398) in individuals with depression. Moderator analyses compared
effect sizes across groups for the following variables: ToM content, process, and sample type.
Additionally, meta-regression analyses tested age and gender as continuous moderators.

Limitations: The cross-sectional nature of included studies limits this meta-analysis from
clarifying temporal or bidirectional relations.

Conclusions: We discuss findings in the context of the extant developmental, cognitive, social,
and clinical literatures. We also suggest several possible explanations for these findings and offer
implications for intervention.
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Theory of mind (ToM) is a social-cognitive ability that allows individuals to understand
the thoughts and feelings of others (Premack & Woodruff, 1978). ToM emerges in various
capacities throughout childhood (e.g., Leslie, 1987), adolescence (e.g., Shamay-Tsoory et
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al., 2010), and young adulthood (e.g., Bernstein et al., 2011), is relevant to cognitive
processes of decoding and reasoning (e.g., Sabbagh, 2004), and is differentially associated
with various clinical presentations (e.g., Brune & Brune-Cohrs, 2006). Recent work

has investigated associations between ToM ability and psychiatric disorders, particularly
depression, but this literature reveals varied and inconsistent findings. In individuals with
depression, studies have shown ToM to be impaired (e.g., Nejati et al., 2012), comparable
(e.g., Caputi & Schoenborn, 2018; Corcoran et al., 2008), and even heightened (e.g.,
Harkness et al., 2005), as compared to healthy controls. The current meta-analytic review
had the following aims: (2) to review the literature relevant to ToM and depression and (b)
to investigate ToM ability in individuals with depression using meta-analyses to allow us to
calculate the strength of the association between ToM and depression.

ToM is the knowledge and awareness of mental states in oneself and others (Premack &
Woodruff, 1978), and involves the ability to “put oneself in another’s shoes” (Flavell et

al., 1968). The social-cognitive literature includes varied and related terms for ToM. In

the current review, we use the term ToM to encompass cognitive and affective facets of
perspective-taking and mentalizing, but we do not consider empathy to be equivalent to ToM
(Dvash & Shamay-Tsoory, 2014; Davis, 1983; Eslinger, 1998).

In early development, studies of looking times suggest that infants as young as 15-months
begin to exhibit an understanding of the beliefs of others (Onishi & Baillargeon, 2005).
During the preschool years, ToM ability frequently is assessed via a false belief task, which
requires children to infer that another person does not have the same knowledge that they
have and to acknowledge that another person can hold a belief that is inaccurate or false
(Wimmer & Perner, 1983). Typically, children between the ages of 3- and 5-years-old
achieve this basic level of cognitive ability (Sullivan & Winner, 1993).

Higher-order ToM abilities continue to develop throughout childhood, adolescence, and into
adulthood (Blakemore, 2008; Meinhardt-Injac et al., 2020). Two constituent parts, which
codevelop in varied and interrelated ways (e.g., Pons et al., 2004; Sebastian et al., 2011;
Shamay-Tsoory et al., 2010), comprise advanced ToM: affective (i.e., understanding the
feelings and emotions of others) and cognitive (i.e., mentalization or understanding the
thoughts, beliefs, and intentions of others) (Brothers & Ring, 1992; Shamay-Tsoory &
Aharon-Peretz, 2007). Generally, affective ToM relies more heavily on skills relevant to

the decoding of others’ emotions (e.g., identifying what a person is experiencing by seeing
their eyes only), whereas cognitive ToM relies more on reasoning skills (e.g., understanding
how a person might perceive a complex social situation). fMRI studies have revealed that
affective and cognitive ToM are associated with activating neural responses in traditional
ToM networks (bilateral superior temporal sulcus/temporoparietal junction). Additionally,
affective ToM activates neural responses in separate networks (medial prefrontal cortex/
ventromedial prefrontal cortex), suggesting that cognitive and affective ToM may represent
distinct neural processes (Sebastian et al., 2011).
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Methodological variation exists in the assessment of ToM. Most measures of ToM are task-
based, requiring individuals to perform instantaneous identification of mental states of others
(e.g., Reading the Mind in the Eyes Test [RMET; Baron-Cohen et al., 2001a]) or to explain
properly why an individual might experience a certain thought or feeling (e.g., Movie for
the Assessment of Social Cognition [MASC; Dziobek et al., 2006]). Importantly, most tasks
aimed at assessing affective ToM require decoding processes whereas most tasks aimed at
assessing cognitive ToM require reasoning processes. Although the literature largely reflects
these affective/decoding and cognitive/reasoning associations in measurement, conceptually,
these constructs remain distinct and should not be conflated (e.g., Sabbagh, 2004; Sabbagh
& Bowman, 2018). Other measures of ToM are self-report (e.g., Interpersonal Reactivity
Index — Perspective Taking [IRI-PT; Davis, 1983]), and as such, they rely on people’s
perceptions of their tendencies and abilities to understand the thoughts and feelings of
others. Due to small associations between performance of ToM tasks and self-report
questionnaires (e.g., Murphy & Lilienfeld, 2019), the current review focused solely on ToM
tasks. (See Appendix A, however, for post hoc analyses of self-report measures of ToM.)

Prior research has recognized and documented dysfunction in ToM as a feature of several
clinical disorders, particularly schizophrenia and autism spectrum disorder (ASD) (for
reviews, see Bora et al., 2009; Sprong et al., 2007; Baron-Cohen, 2000; Mathersul et

al., 2013). Far fewer studies have assessed ToM in individuals with depression, although
research in this area has been growing over the last decade (e.g., Bora & Berk, 2015, Berecz
et al., 2016, Washburn et al., 2016). The goal of the current meta-analytic review was to
document the extent to which ToM is impaired, comparable, or heightened in individuals
with depression.

ToM and Depression

Depression is one of the most prevalent and debilitating mental disorders in the world
(Baxter et al., 2013) and the leading cause of years lived with disability worldwide

(Ferrari et al., 2013). In addition to its high prevalence, depression can be episodic and
recurrent (American Psychological Association [APA], 2000). Depression also accounts for
significant impairment in terms of productivity, interpersonal relationships, and well-being,
and is associated with suicide and substance use disorders (Clark et al., 2016; Hawton et al.,
2013; Swendsen & Merikangas, 2000; Zlotnick et al., 2000; Wells et al., 1989).

A recent, seminal meta-analysis of 18 studies measuring ToM in adults with task-based
measures (Bora & Berk, 2015) found that those with a clinical diagnosis of major depressive
disorder (MDD) significantly underperformed (d = —.58) on measures of ToM compared to
healthy controls. Additionally, more severe depression was associated with greater deficits
in ToM performance. These impairments were evident for tasks measuring cognitive and
affective ToM, and for tasks specifically measuring decoding (e.g., RMET,; Baron-Cohen et
al., 2001a) and reasoning processes of ToM (e.g., MASC; Dziobek et al., 2006). Neither
age nor gender significantly moderated differences between adults with depression and
healthy controls on measures of ToM. Similarly, in a narrower investigation, Richman and
Unoka (2015) conducted a meta-analysis on 8 studies of RMET performance in adults with
depression compared to healthy controls and found a significant, large deficit (d = -.75)
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in ToM for adults with depression. Again, neither age nor gender significantly moderated
differences between adults with depression and healthy controls.

Not all evidence, however, indicates a general deficit in ToM for individuals with depression.
In a comprehensive though qualitative review of the literature, Berecz and colleagues (2016)
examined a wider range of studies, including those that compared mild and unspecified
depression to healthy controls. They found that depressed individuals did 770t consistently
underperform on ToM tasks as compared to healthy controls. In fact, several studies found
no significant differences between depressed individuals and healthy controls on measures
of ToM, although some trends emerged depending upon which ToM component was
assessed and which measurement method was used. For example, several studies found

that depression was associated with deficits in affective ToM as assessed on the RMET, a
test of mental state identification from viewing only a person’s eyes, which requires skills in
decoding more than reasoning, (Harkness, Washburn, Theriault, Lee, & Sabbagh, 2011; Lee,
Harkness, Sabbagh, & Jacobson, 2005; Nejati et al., 2012). In contrast, Lee et al. (2005)
identified ToM deficits only in individuals with severe depression, but not in those with
mild/moderate depression.

These mixed results regarding ToM and depression have been found for both cognitive and
affective ToM, indicating no specific content-pattern of results. For example, individuals
with depression performed comparably to healthy controls on tasks of cognitive ToM
relying on reasoning abilities, including those measuring the characters’ intentions, faux

pas detection, and awareness of nuanced social situations (for a review, see Berecz et al.,
2016). Other studies, however, found ToM impairments in individuals with depression on
similar types of tasks (Ladegaard et al., 2014; Thoma et al., 2015; Uekermann et al., 2008).
Thus, performance based on ToM content may not be uniformly impaired in individuals with
depression. Rather, mixed findings emerge, depending on depression symptom severity and
the specific complexity of the affective or cognitive demand of the ToM assessment method.
Heterogeneity of ToM measures as well as the heterogeneity of depression presentations
may contribute to the lack of consistent differences between individuals with depression and
healthy controls.

A few studies have shown that depressive symptoms are associated with more accurate or
heightened ToM. For example, Harkness and colleagues (2005) reported that individuals
with dysphoria, assessed by a self-report depressive symptom count, had more accurate
affective ToM than did nondysphoric individuals. In a sample of 40 women with nonclinical
levels of depressive symptoms, Poletti and colleagues (2014) found that mild symptoms
were associated with greater accuracy in an assessment of affective ToM. Perhaps, at certain
levels of low mood affective ToM is enhanced, or some levels of depressive symptoms may
be characterized by hyper social sensitivity. The theory of orientation to social information
(e.g., Weary & Edwards, 1994, see Harkness et al., 2011) may be relevant here. Specifically,
individuals with subthreshold depression might become increasingly oriented to the social
world around them as a way to regain control in the midst of their symptoms. This increased
orientation toward the social cues of others might improve the emotion detection skills
inherent to affective ToM. No study, however, has reported similar results regarding the
reasoning aspects of cognitive ToM.
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Another instance of heightened affective ToM was found in adolescent males with MDD
who exhibited more accurate affective-state decoding compared to healthy male controls
(Mellick & Sharp, 2016). Thus, subgroups of individuals for whom depressive symptoms are
associated with more adaptive ToM might exist. In fact, increased fear of social disapproval,
often associated with depressive disorders (Gilbert & Miles, 2000), might motivate greater
attunement to the thoughts and feelings of others, thereby leading to enhanced ToM

in individuals with depression. Relatively few studies, however, have examined the link
between ToM and depression as a function of demographic characteristics such as gender
and age, particularly in children and adolescents; this highlights a gap in the literature
regarding the connection between depression and ToM.

The review by Berecz and colleagues (2016) examined studies of individuals with less
severe levels of depression, but only included investigations of individuals with diagnoses

of a depressive disorder rather than studies using dimensional measures of depression.
Additionally, both the recent review (Berecz et al., 2016) and meta-analyses (Bora & Berk,
2015; Richman & Unoka, 2015) predominantly focused on adult samples, rarely examining
ToM in depressed children and adolescents. As such, these reviews might have overlooked
an important age-related lens of depression and ToM. For example, studies of children might
be underrepresented in meta-analyses because children may be more likely than adults to
report subclinical levels of depression but not meet full diagnostic criteria for MDD (Dekker
et al., 2007).

Reviews of the relations between depressive symptoms and ToM ability should include
studies of children and adolescents for several reasons. First, a significant percentage

(i.e., 20-25%) of depressive episodes onset before 19 years of age (Kessler et al.,

2005). Excluding studies of the relations between depression and ToM in youth might

limit conclusions about their association. Second, interpersonal relationships become more
salient during the transition from childhood to adolescence, and social competence and
psychosocial adjustment become increasingly linked during this time (Steinberg & Morris,
2001). Therefore, ToM capabilities (i.e., understanding the thoughts and feelings of the self
and others) might be particularly relevant during this developmental window.

Third, neurobiologically, ToM substrates (e.g., mPFC/vmPFC) continue to develop
throughout adolescence and into young adulthood (Blakemore, 2008). This continued
growth highlights the importance of clarifying the potential transactional and temporal
relations between depressive symptoms and ToM abilities as they emerge prior to adulthood.
That is, whether ToM abilities are a precursor to depressive symptoms or depressive
symptoms precede changes in ToM abilities remains an important area of investigation in
future longitudinal studies.

Fourth, moderator analyses of the link between ToM and depression have been scarce.
Therefore, a primary aim of the current meta-analytic review was to further clarify the extent
of ToM abilities in individuals with depression across the lifespan. Examining when and

for whom changes in ToM ability in relation to depression are most consequential may be
useful for targeted interventions. Further, we included studies of all age groups as well as
correlational studies of individuals with varying levels of depressive symptoms, not simply
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diagnostic groups. A secondary aim was to test specific moderators (e.g., demographic
variables, assessment methods, ToM aspects) of associations between ToM and depression.

Heterogeneity of prior findings and varied aspects of ToM motivated our selection of
moderators. Specifically, we assessed ToM content (i.e., affective vs. cognitive) and process
(i.e., decoding vs. reasoning). Given prior work that suggests distinct neural substrates

and temporal relations between affective ToM and cognitive ToM (Sebastian et al., 2011;
Shamay-Tsoory et al., 2010), we explored whether ToM content moderated the relations
between ToM and depression. Next, because extensive variability exists between ToM
measures of decoding and reasoning processes, we explored whether one process of ToM
was more challenging than the other for those with depression.

Finally, with respect to demographic variables, we tested the potential moderators of sample
type, age, and gender. With respect to sample type, we were interested in replicating

Bora and Berk’s (2015) finding that severity of depression was significantly associated

with ToM impairment in depression. Therefore, we tested whether relations between ToM
and depression differed based on clinical versus nonclinical/community samples of those
with depression. Also, because we included an expansive age range in this meta-analysis,
particularly child and adolescent samples, we explored whether age moderated the relation
between ToM and depression. Also, we tested whether the relation between ToM and
depression varied by gender. As mentioned, prior work has found that some subgroups
(e.g., adolescent males with MDD) exhibit heightened affective ToM improvements (Mellick
& Sharp, 2016). Moreover, some researchers have suggested that women possess better
emotion identification skills than men (Baron-Cohen, 2010). Therefore, we tested gender as
a moderator to clarify further the associations between ToM and depression.

Current Study

Methods

In the current meta-analysis, we investigated the associations between ToM and depression,
and tested possible moderators of these associations (e.g., ToM content, process, sample
type, age, and gender). In so doing, we broadened the approach of prior meta-analytic work
that has focused solely on adults (i.e., Bora & Berk, 2015; Richman & Unoka, 2015), on one
specific ToM task (i.e., Richman & Unoka, 2015), and exclusively on categorical measures
of depression (i.e., Bora & Berk, 2015; Richman & Unoka, 2015).

Study Selection

We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines for this meta-analysis (Moher et al., 2009; see Figure 1), and we
conducted a review of the literature using the PsycINFO database to identify relevant
studies (Jan 1988 to March 2021) applying the following search string: (“theory of mind
OR mentalizing OR “social cognition” OR “perspective taking”) AND (depress* OR
mood). Search results were included if they were (a) English-language publications and
(b) peer-reviewed. This search strategy yielded a total of 717 articles, excluding duplicate
reports. Authors identified additional records (n = 32) via Google Scholar and reference
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lists of published reports. Two coders (BAN, SS) independently reviewed the abstract of
each search result to determine eligibility. In cases (n = 4) when coders made discrepant
conclusions about article eligibility, they reached consensus by discussion. Coders examined
full texts of articles when eligibility could not be deduced by the title and abstract alone.

Inclusion criteria were (a) studies that compared ToM performance of depressed individuals
versus that of healthy controls; (b) studies that reported sufficient data to calculate effect
size and standard error of the ToM measure or provided correlational data between ToM
performance and dimensional measures of depression. Screening of abstracts identified 621
records for exclusion. We assessed the full texts of the remaining studies (n = 128) for
inclusion criteria. Of these, we excluded 83 studies based on their ToM measure, participant
sample, lack of reported effect sizes, or lack of relevant measures completed at baseline (for
studies with multiple time points). If studies did not provide sufficient data for effect sizes to
be calculated from reported findings (n= 16), we contacted authors via email. Ultimately, 43
studies met inclusion criteria. Interrater reliability across all inclusion variables was 93% or
greater.

Measures of ToM

Studies used various measures of ToM including RMET (Baron-Cohen et al., 2001a) and
age relevant versions (i.e., Child Eyes Test; CET; Baron-Cohen et al., 2001b), MASC
(Dziobek et al., 2006), faux pas recognition tests (e.g., see McKinnon & Moscovitch,
2007), False Belief tests (e.g., see Sullivan et al., 1994), Strange Stories (Happe, 1994),
The Awareness of Social Inference Test (TASIT; McDonald et al., 2003), Frith-Happe
animations (Abell et al., 2000), Yoni’s task (Shamay-Tsoory & Aharon-Peretz, 2007),
cartoons (Brune, 2003), ToM Tests (Muris et al., 1999), Metacognition Assessment Scale
(Lysaker et al., 2005), and Mentalistic Interpretation Task (Thoma et al., 2015). Studies
were only included if their measure of ToM was determined to be valid based on a review
of the relevant literatures. Significant heterogeneity of ToM measures was present in the
literature; therefore, the following criteria were used to determine eligibility for inclusion:
1) the measure has been used or validated previously in the literature, and 2) the measure
assesses understanding of thoughts or feelings of others.

Measures of Depression

Different measures of depression were used across studies. Depression-group status was
determined by a semi-structured diagnostic interview (e.g., Structured Clinical Interview
for DSM-I1I to 5 Disorders; SCID; First et al., 1995), Diagnostic Interview Schedule for
Children (DISC-1V; Shaffer et al., 2000), DSM-I11 to 5 criteria (American Psychiatric
Association, 1987, 1994, 2013), or scores on versions of the Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1986) or the Hospital Anxiety and Depression Scale (HADS;
Snaith, 2003). Correlational studies measured depressive symptoms with relevant versions
of the Beck Depression Inventory (BDI; Beck et al., 1961), Child Depression Inventory
(CDI; Kovacs, 1992), Montgomery Asberg Depression Rating Scale (MADRS; Montgomery
& Asberg, 1979), Geriatric Depression Scale-30 (Sheikh & Yesavage, 1986), the HRSD,
Inventory of Depressive Symptomatology (IDS; Rush et al.,1996), Quick Inventory of
Depressive Symptomatology (QIDS; Rush et al., 2003), Profile of Mood States (POMS;
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McNair et al., 1981), Depression Anxiety Stress Scales (DASS; Lovibond & Lovibond,
1995), and versions of the Center for Epidemiological Studies Depression Scale (CESD;
Radloff, 1977).

Data Extraction

Of the 45 studies meeting eligibility criteria, 2 studies had overlapping samples, so
redundant findings were excluded to reduce bias, leaving a complete final sample of 43
studies. All effect sizes in the current meta-analysis were extracted from cross-sectional
data. To assess for potential moderators, we extracted data for 5 study characteristics:

(1) content of ToM assessment (i.e., cognitive ToM versus affective ToM); (2) process

of ToM ability, (i.e., decoding versus reasoning); (3) type of sample, (i.e., nonclinical/
community versus clinical); (4) mean age of whole sample; and (5) gender (i.e., percentage
of sample reported as female). Except for mean age of the sample and gender (i.e.,

percent female), which were considered continuous variables, all other moderators were
categorical. (We also identified 15 studies that used only self-report measures of ToM (i.e.,
Interpersonal Reactivity Index — Perspective Taking; IRI-PT; Davis, 1983; Interpersonal
Emotion Regulation Questionnaire — Perspective Taking; IERQ-PT; Hofmann et al., 2016;
reflective-functioning questionnaires (RFQ; Fonagy et al., 2016), which we included in a
supplemental analysis in Appendix A.)

Data Analysis Plan

For studies that reported more than one ToM task, we calculated pooled effect sizes and
standard error values. This was only done when the ToM measures were assessing the same
content (i.e., in a given study, effect sizes of only affective ToM measures were pooled or
effect sizes of only cognitive ToM measures were pooled). If studies reported more than

one ToM task from dissimilar ToM content groups, then single outcomes were selected

to balance randomly the number of measures assessing affective ToM and the number

of measures assessing cognitive ToM. Other than the outcome of total ToM score, we
calculated separate effect sizes based on the three categorical moderators of interest: content
(“Affective” and “Cognitive™), process (“Decoding” and “Reasoning”), and type of sample
( “Nonclinical/Community” and “Clinical”).

When categorical groups exhibited significant heterogeneity, potential moderators were
evaluated with the Q-statistic to determine whether significant between-study variability
existed. We tested categorical moderators with a two-tailed significance level set at p< .05.
Meta-regression analyses were conducted to test the two continuous moderators (i.e., mean
age of sample and percentage of sample that was female) with a random-effects model and a
two-tailed significance level set at p < .05.

We followed guidelines presented in prior work (e.g., Bora & Berk, 2015) to characterize
ToM tasks based on content and process. Specifically, if measures were described to
primarily assess identification or understand of feelings or emotions, we deemed them to
be affective assessments. If measures were described to assess primarily thoughts, beliefs,
or intentions, we deemed them to be cognitive measures. As such, we classified tasks that
emphasized the understanding of emotional states of others (i.e., RMET, some items of the
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MASC, certain affective versions of False Belief tests) as assessments of affective ToM. We
then considered all other tasks and items primarily to be assessments of cognitive ToM.

Only one task (RMET) included in the studies reviewed in this meta-analysis tested the
decoding process of ToM. Thus, we considered all other measures to be assessments

of the reasoning process of ToM. If studies included a clinical group (i.e., participants
meeting clinical criteria for MDD), we categorized the sample as “Clinical.” Conversely, we
determined studies to be “Nonclinical/Community,” if the sample included participants not
assessed for a diagnosis or not meeting criteria for a disorder.

We conducted all analyses with Comprehensive Meta-Analysis Version 3 (Borenstein et al.,
2015), which calculated Hedges’ g from reported means and standard deviations, t-statistics,
p-values, or correlations. Confidence intervals and z-values of the effect sizes were used to
assess statistical significance. Similar to Cohen’s d, Hedges’ g effect sizes indicate small

(g =.2), medium (g = .5), or large (g > .8) magnitudes. Random-effects models were

used as the distributions of effect sizes were heterogenous for the number of variables.
Homogeneity of the distribution of weighted effect sizes were tested with I-squared and
Q-tests. Tau-squared, an estimate of between study variance, was used as a measure of
heterogeneity in the random-effects model. Table 1 presents characteristics of included
studies.

ToM and Depression

This analysis of effect sizes included 29 studies that tested differences in ToM performance
in individuals with depression versus healthy controls, and 14 studies that directly tested the
relations between ToM and depression (i.e. the continuous symptom measures). Analysis
revealed a moderate effect size (Hedges’ g = —0.398, 95% CI [-.540, —.255]) for the
relations between ToM and depression, indicating impaired ToM in individuals with
depression. Significant heterogeneity (tau-squared = .166, I-squared = 78.966) emerged for
the distribution of effect sizes in the random-effects model. Given that the variability in
effect sizes across studies differed more than sampling error alone, we conducted analyses of
the moderator variables.

Publication Bias

We examined the funnel plot for our meta-analytic model, and we assessed the likelihood

of the existence of publication bias with three statistical methods: Begg and Mazumdar rank
correlation test (Begg & Mazumdar, 1994), Egger’s test of the intercept (Egger et al., 1997),
and trim and fill analyses (Duval & Tweedie, 2000). Figure 2a presents the funnel plot for
the meta-analysis of the associations between ToM and depression. Non-significant Begg
and Mazumdar rank correlation (p = .252, one-tailed) and Egger (p=.321, one-tailed) tests
do not indicate publication bias. Trim and fill analyses revealed that 12 values be added to
the left of the mean to create a symmetrical funnel plot, and that the adjusted effect size
remained significant, and was greater in magnitude, after this imputation (g = —.607, 95% ClI
[-.760, —.454]). Together, these tests do not reveal evidence of publication bias in this set of
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studies. Figure 2b depicts a forest plot of effect sizes for depression studies included in this
model.

Moderator Analyses

We conducted three moderator analyses to compare effect sizes across various types of
potential moderators. These included content (i.e., affective versus cognitive), process (i.e.,
decoding versus reasoning), and sample type (i.e., clinical versus nonclinical/community).
We used meta-regressions to test two demographic moderators (i.e., mean age and
percentage of sample that was female). Table 2 includes categorical moderator results.

Content.—Twenty-one studies assessed affective ToM, and 22 studies assessed cognitive
ToM. The relations between ToM and depression were significant for both affective (g =
-.300, 95% CI [-.501, -.100]) and cognitive (g = —-.496, 95% CI [-.699, —.294]) content.
The difference between effect sizes by content was not significant (Q(1) = 1.820, p=.177).

Process.—Eighteen studies assessed decoding processes, and 25 studies assessed
reasoning processes. The relations between ToM and depression were significant for both
decoding (g =-.301, 95% CI [-.532, —.070]) and reasoning (g = —.473, 95% CI [-.654,
—.292]) processes. The difference between effect sizes by ToM process was not significant
(Q(1) = 1.322, p=.250).

Sample Type.—Thirty studies assessed clinical samples, and 13 studies assessed
nonclinical/community samples. The relations between ToM and depression were significant
for clinical (g = -.540, 95% CI [-.740, —.341]) but not for nonclinical/community (g =
-.137, 95% CI [-.295, .021]) samples. The difference between effect sizes between these
two groups was significant (Q(1) = 9.656, p=.002).

Age and Gender.—Mean age of sample did not significantly moderate the relations
between ToM and depression (Z = —1.03, p=.303). Gender, as indexed by the percentage of
sample that was female, also did not significantly moderate the relations between ToM and
depression (Z = -0.42, p=.673).

Discussion

The current meta-analytic review investigated ToM abilities in individuals with depression.
Specifically, we explored the extent to which ToM abilities were impaired, comparable,

or heightened in individuals with depression as compared to healthy controls. The results
revealed that there were significant ToM deficits with medium effect sizes in depression,
indicating that individuals with depression have significant difficulties in this aspect of
social cognition.

Our results revealed that individuals with depression show significant impairment in ToM.
The moderate magnitude of ToM impairment in depression was comparable to the medium
effect size previously reported in the 18-study meta-analysis of ToM abilities in adults with
MDD versus healthy controls (Bora & Berk, 2015), but it was considerably smaller than the
large effect size reported in the meta-analysis of ToM abilities based on only one measure
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(i.e., RMET) in adults with MDD versus healthy controls (Richman & Unoka, 2015). The
current analysis expanded upon these earlier reviews by updating with studies since 2015
and including a more comprehensive set of relevant studies (i.e., samples of varied ages with
both diagnostic and dimensional depressive symptoms and varied measures of ToM). These
features enabled us to draw conclusions based on a broader representation of studies across a
larger age range for both clinical and nonclinical samples.

Several factors may contribute to impairment in ToM in individuals with depression. First,
depression often is characterized by negative self-focused attention or self-absorption (for
review, see Ingram, 1990; Mor & Winquist, 2002). This inward, internal bias toward
negative thinking or rumination about the self and personal thoughts and feelings might
diminish or compromise natural curiosity, concern, and engagement with the mental and
emotional states of others. For example, individuals with depression might be so consumed
by their own negative thoughts (e.g., “I never do anything right.”) that they fail to attend to
the cognitive and affective experiences of those around them.

Similarly, those with depression might experience the world around them as aversive due to
their own negative biases. As such, individuals with depression might typically misidentify
the mental states of others because they view them through a negative lens. That is,
individuals with depression might notice the thoughts and feelings of others, but inaccurately
identify such thoughts and feelings due to their generally negative outlook. This view is
consistent with previous research that has found that depressed individuals display a biased
negative perception of others’ facial expressions (Raes et al., 2006).

Another possibility is that individuals with depression withdraw socially from others,
whether due to intense low mood, anhedonia, fatigue, or other depressive symptoms (for
review, see Porcelli et al., 2019). In states of social withdrawal, social-emotional motivation
is impaired often leading to a reduced frequency of interpersonal interactions. Individuals
with depression may become less skilled at identifying the thoughts and feelings of others
because they are out of practice engaging in effective social interactions. Findings from
studies of young children and ToM indicate that children who spend more time observing
social interactions exhibit better ToM performance (Moore et al., 2011). Perhaps, exposure
to social interactions, even in the absence of engagement in these interactions, improves an
individual’s understanding of the thoughts and feelings of others. Therefore, with respect
to depression, social withdrawal from engagement with and from observation of social
interactions may contribute to diminished ToM skill.

Yet another important explanation of impaired ToM in depressed individuals may be
related to neural abnormalities in substrates implicated in ToM networks within the brain.
The prefrontal lobe emerges as necessary for ToM performance (Stuss et al., 2001), and

in depressed patients, previous research has identified impairments both structurally and
functionally in ventromedial prefrontal regions (Bora et al., 2012; Disner et al., 2011).

On a neurobiological level, depressed individuals might not show the same responses to

the thoughts and feelings of others. In youth with depression, prior research has found
dysfunction in networks that support emotion processing (Kerestes et al., 2014), which may
be foundational to ToM. These include medial prefrontal cortical networks and connections
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to limbic regions (i.e., specifically, the amygdala; Kerestes et al., 2014). Additionally, in
a review of social cognition in adults with mood disorders, Cusi and colleagues (2012)
found lower activation in prefrontal areas and increased activation in subcortical and
limbic regions, suggesting that alterations of neural activation might be associated with
differences in ToM performance in mood disorders. Further work is needed to clarify the
neurobiological aspects of ToM-specific deficits in depression.

Moderator analyses revealed additional specific findings that advance our understanding
of ToM impairments in individuals with depression. Consistent with Bora and Berk’s
(2015) results, our moderator analyses revealed significant impairment in both cognitive
and affective ToM content, and in both decoding and reasoning process domains. The
similar finding in content and process domains likely reflects the substantial overlap
between affective content and decoding processes versus cognitive content and reasoning
processes. Although the constructs of content and process are theoretically similar, they
also are distinct. Most ToM measures that assess affective content rely on instantaneous
decoding processes (e.g., the RMET, which was the most frequently used measure of
decoding and affective ToM used in studies in this review). Similarly, most ToM measures
of cognitive content rely on more deliberative reasoning processes (e.g., false belief tasks
requiring inferences about the knowledge of others). Few ToM measures violate this
affective/decoding and cognitive/reasoning association, although some do. Tasks such as
the affective versions of faux pas tests require participants to reason about the emotional
states of others (Mattern et al., 2015). Therefore, due to fewer tasks testing specific affective/
reasoning and cognitive/decoding skills, the moderator findings in content and process
domains could be redundant.

Another important moderator was sample type. Depression related impairments in ToM
were significant only for clinical samples, not for nonclinical/community samples. This
finding is consistent with other studies showing that greater severity of depression is
significantly associated with greater ToM impairment (Bora & Berk, 2015). Whether the
intensity of depression leads to such ToM deficits, or whether ToM deficits lead to more
severe presentations of depression remains an important question that needs to be tested.
Our finding that nonclinical/community samples did not display a ToM deficit may relate
generally to a previous finding indicating an association between dysphoria and superior
ToM (e.g., Harkness et al., 2005), though we did not observe superior ToM in the nonclinical
samples reviewed here.

What might explain these mixed findings? Very few studies have specifically assessed
dysphoria and ToM. Although our meta-analysis included both nonclinical and clinical
samples, dysphoric participants may be particularly understudied. Individuals with
dysphoria may be excluded from studies of individuals meeting full criteria for MDD
because their depressive symptoms are not severe enough, and they also may be excluded
from studies examining normative samples because their depressive symptoms are too
severe. Future work should seek to replicate this interesting finding by Harkness and
colleagues (2005) by specifically selecting samples of dysphoric individuals.
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Additionally, in the meta-regression, we found that age did not significantly moderate the
relations between ToM and depression. Nonlinear relations, however, between ToM and age
in depression also should be examined. Future studies should compare individuals across the
lifespan on ToM abilities using the same measures of both ToM and depression to clarify
specific age differences over time.

Finally, no significant moderation effect emerged for gender on the relations between ToM
and depression. Although theoretical work suggests that women might be more disposed
to empathy than men (Baron-Cohen, 2010), the current analyses did not find differences
on ToM between males versus females with depression. Nonsignificant age and gender
moderating effects are consistent with prior meta-analytic findings (e.g., Bora & Berk,
2015).

Clinical Implications

The results of this meta-analytic review may be relevant to the development of interventions
for depression as targeting ToM in the treatment of depression may improve outcomes

for individuals with ToM deficits. In a meta-analysis of 32 intervention studies, Hofmann
and colleagues (2016) found that ToM training interventions, even in brief administrations,
significantly improved children’s ToM as compared to control interventions. ToM
improvements occurred in typically developing children, those with hearing impairments,
and those with ASD. Thus, such ToM interventions might be suitable for individuals with
diverse abilities and presentations.

In the adult literature, ToM interventions for nonclinical populations are scarce. One study
of older adults (ages 60-85) found that a targeted intervention improved ToM as compared
to an active control group (Rosi et al., 2016). To our knowledge, no other interventions
targeting ToM in adult healthy controls exist. In contrast, interventions for improving ToM
in adults with ASD or schizophrenia are quite effective (for a review, see Fletcher-Watson
et al., 2014; Bechi et al., 2013; 2015). Evidence is less conclusive, however, regarding the
e enduring effects of these interventions on ToM performance or on symptoms of ASD or
schizophrenia.

To date, no intervention exists that specifically targets ToM in individuals with depression.
Tailoring such interventions according to type of ToM errors common in depression might
be particularly useful. A randomized controlled trial is currently under way that is testing the
efficacy of a ToM-focused CBT intervention, compared to a standard CBT intervention, for
adolescents with depression (Garber, 2018). For individuals with depression, interventions
that target and improve ToM might focus on appropriately identifying the thoughts and
feelings of others as one way to strengthen social relationships.

Individuals with depression also might benefit from practicing more positive ToM strategies.
For example, to counteract the potential negative bias of ToM in depression, an intervention
might teach depressed individuals to apply a more positive lens to the thoughts and feelings
of those around them. Bolstering this understanding of others could be a particularly
important treatment target for individuals with depression because deficits in ToM in
remitted adults have been shown to be a vulnerability for recurrence of a subsequent
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depressive episode (Inoue et al., 2006). If interventions could enhance ToM in individuals
with depression, recurrence may be less likely.

A curvilinear relation between depression and ToM also should be considered. At one end
of the curve, depressed individuals might show deficits in their ability to take another’s
perspective, which is the typical pattern found for depressed individuals. On the other hand,
some individuals with depression might “over mentalize,” such that they still misinterpret
the thoughts and feelings of others, but they attribute more intense thoughts or feelings to
them. Thus, at both ends of the curve, they would exhibit wrong ToM, although in quite
different ways. Future work should explore the possibility of such curvilinear relations
between depression and ToM performance and its implications for intervention. If we can
identify optimal points on a curve where ToM performance is at its best or worst, we can use
this information to target both clinical symptoms and ToM skills.

Strengths, Limitations, and Conclusions

A strength of this meta-analysis was its broad relevance and contribution to clinical,
developmental, and social-cognitive literatures. Additionally, this comprehensive meta-
analysis included studies that used a wide variety of research designs. Most prior meta-
analytic work in this area investigated only studies that tested differences between clinical
groups (i.e., those with a diagnosis of depression) and healthy controls in adult samples
(e.g., Bora & Berk, 2015; Richman & Unoka, 2015). In contrast, the current review
extended findings by incorporating studies that examined associations between dimensional
measures of depression and ToM performance in normative samples. Beyond adults, we also
included child, adolescent, and young adult samples. As such, we are able to draw broader
conclusions about ToM ability in relation to depression, for clinical diagnoses, subclinical
constellations of symptoms, and varying age groups. Moreover, the current meta-analysis
examined multiple potential moderators that provide valuable information about ToM as a
construct, clinical or nonclinical status of depression, and age and gender. The studies in this
meta-analysis included samples from a wide range of geographic regions, thus expanding
the scope and diversity of these research findings (see Table 1).

Limitations of this review also should be noted. First, as with all meta-analytic work,

results must be considered in the context of potential publication bias as unpublished studies
may have had smaller effects than published studies. Second, results of meta-analyses

can provide only an aggregate, summary statistic (i.e., one effect size) per study. As

such, findings of specificity greater than the main outcomes investigated here could not

be represented in this meta-analysis, and context and quality of individual studies cannot

be captured. Still, inclusion of our extensive moderator variables affords some increased
contextual precision.

Third, the small to moderate deficits observed in ToM may overlap considerably with
similar deficits observed in depression for other executive functions and social-cognitive
facets (e.g., Snyder 2013; Weightman et al., 2014). Nevertheless, the observed findings
hold specific promise for clinical intervention because prior work shows ToM’s potential
for change through intervention. Fourth, our meta-analysis was limited by the fact that
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all included studies were cross-sectional, preventing us from determine the temporal and
possible bidirectional relations between depression and ToM.

We propose three key design strategies to address this issue: longitudinal designs,

at-risk samples, and samples with remitted depression. First, we suggest using broad
longitudinal designs to understand directional relations between ToM and depression to
guide intervention targets and timing. Do ToM deficits precede the onset of depression?
Does depression precede deficits in ToM? Does some third variable (e.g., temperament,
intelligence, social competence) predict both depression and ToM deficits? Second, we
recommend identifying at-risk samples (e.g., offspring of depressed parents or individuals
already showing impairment in ToM ability) and conducting prospective evaluations to
determine the subsequent onset of depression. Third, we suggest assessment of individuals
with remitted depression to determine whether ToM impairments persist even when
individuals are not in a current episode or having current symptoms. Results of studies

of those with remitted depression have been mixed, with some studies showing lingering
ToM deficits in remission (Inoue et al., 2004; Inoue et al., 2006; Ladegaard et al., 2016),
other studies finding no differences (Air et al., 2015; Purcell et al., 2013), and still others
revealing enhanced ToM in remission (Harkness et al., 2010).

Despite these limitations, the current meta-analysis provides important findings about the
relation between ToM and depression. Our results demonstrated significant and moderate
impairment in ToM in individuals with depression, with additional specific moderator
findings. More work is needed to determine the direction of these associations, changes
in these relations over the course of development, and the efficacy of interventions aimed
at reducing and preventing deficits in ToM for those currently experiencing or at-risk for
depression.
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Highlights

. Meta-analysis of depression and theory of mind (ToM) or the ability to

understand the thoughts and feelings of others

. Small-moderate ToM deficits (g = —.398) observed in individuals with

depression across the lifespan

. Intervention and prevention work should target this specific ability in

conjunction with depressive symptoms

J Affect Disord. Author manuscript; available in PMC 2023 April 15.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Nestor et al.

)

Identification

[

)

Eligibility Screening

Included

Page 25

Records identified through
database searching
(n=717)

Additional records identified
through other sources

(n = 32)

|

!

Records screened
(n =749)

A

— (n = 621)

Records excluded

(n = 128)

Records assessed for
inclusion criteria —_—

!

(n = 45)

Articles meeting
inclusion criteria

Full-text articles excluded, with
reasons

n = 32 missing ToM or depression
measure

n = 13 unvalidated or unreplicated
measures of ToM

n = 19 non-normative or non-
internalizing sample

n = 16 no effect size presented

n = 3 remitted MDD samples

A

~~

(n =43)

Studies included in
quantitative synthesis
(meta-analysis)

Figure 1.

Flow Diagram for Meta-Analysis of ToM in Depression
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Figure 2a.
Funnel Plot for Associations between ToM and Depression

Note. ToM = Theory of Mind
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Figure 2b.

Forest Plot for Associations between ToM and Depression

Note. ToM = Theory of Mind
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Table 1.
Characteristics of Included Studies
Study ToM Content Process Sample Depression Age in % N Country
Measure Type Measure Years Female
Al Ainetal., 2013 RMET Aff. Decoding Comm. BDI 24 59 107 France
Augustin et al., 2020 FHA Cog. Reasoning Comm. BDI 42 40 40 Germany
Bertoux et al., 2012 faux pas Cog. Reasoning Clinical MADRS 63 51 49 France
Camodeca etal., 2020 RMET Aff. Decoding Comm. DASS 20 55 143 USA
Caoetal., 2013 RMET Aff. Decoding Clinical BDI-II 49 n.p. 127 China
Caputi & Schoenborn,  Strange Cog. Reasoning Comm. CDI 11 49 326 Italy
2018 stories
Caputi et al., 2017 Strange Cog. Reasoning Comm. CDI 11 51 368 Italy
stories
Corcoran et al., 2008 false belief Cog. Reasoning Clinical DSM 43 50 60 England
Cusi et al., 2013 faux pas Cog. Reasoning Clinical HDRS 47 70 40 Canada
Demers & Koven, RMET Aff. Decoding Comm. POMS 19 66 86 USA
2015
Ellement et al., 2021 false belief Cog. Reasoning Comm. HADS 56 87 45 Canada
Harkness et al., 2005 RMET Aff. Decoding Comm. BDI 20 70 81 Canada
Harkness et al., 2012 RMET Aff. Decoding Comm. BDI-II 18 100 95 Canada
Hentze et al., 2016 false belief Aff. Reasoning Clinical MADRS 42 64 25 Germany
Kessels et al., 2020 false belief Cog. Reasoning Clinical GDS-30 72 51 45 Netherlands
Kettle et al., 2008 RMET Aff. Decoding Clinical CESD 19 63 30 Australia
Kilic et al., 2020 RMET Aff. Decoding Comm. BDI 26 100 35 Turkey
Kilincel et al., 2020 RMET Aff. Decoding Clinical CDI 13 64 61 Turkey
Ladegaard et al., 2014  FHA, Cog. Reasoning Clinical HDRS 33 75 44 Denmark
TASIT
Ladegaard et al., 2016 ~ FHA, MAS Cog. Reasoning Clinical HDRS 33 79 29 Denmark
Lannoy et al., 2020 Yoni Task Aff. Reasoning Comm. BDI 17 62 202 France
Lee et al., 2020 RMET Aff. Decoding Clinical CESD 77 62 676 USA
Maleki et al., 2020 faux pas Cog. Reasoning Clinical BDI 28 52 72 Iran
Manstead et al., 2013 RMET Aff. Decoding Clinical BDI-II 22 84 164 England
Mattern et al., 2015 false belief Aff. Reasoning Clinical IDS-SR 41 58 52 Germany
Mellick & Sharp, CET Aff. Decoding Clinical DISC 14 0 117 USA
2016
Monteleone et al., MASC Cog. Reasoning Clinical DASS 27 100 77 Italy
2020
Nejati et al., 2012 RMET Aff. Decoding Clinical DSM 28 59 95 Iran
Rothschild-Yakar et RMET Aff. Decoding Clinical SCID/BDI 17 100 73 Israel
al., 2019
Samson et al., 2012 false belief Cog. Reasoning Comm. BDI 24 50 52 Austria
Sarfati et al., 1999 Cartoons Cog. Reasoning Clinical DSM 27 42 26 France
Scaini et al., 2020 Strange Cog. Reasoning Comm. CDI 11 50 337 Italy
stories
Simon et al., 2019 RMET Aff. Decoding Clinical HDRS 33 67 92 Hungary
Szanto et al., 2012 RMET Aff. Decoding Clinical SCID 69 56 90 USA
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Study ToM Content Process Sample Depression Age in % N Country
Measure Type Measure Years Female
Szily & Keri, 2009 RMET Aff. Decoding Clinical SCID 20 63 70 Hungary
Thoma et al., 2015 MI Cog. Reasoning Clinical HDRS 41 58 56 Germany
Wang et al., 2008 faux pas Cog. Reasoning Clinical BDI 28 57 86 China
Washburn et al., 2016 MASC Cog. Reasoning Clinical BDI 19 68 83 Canada
Wilbertz et al., 2010 MASC Cog. Reasoning Clinical BDI 44 50 32 Germany
Wolkenstein et al., MASC Cog. Reasoning Clinical QIDS 36 57 44 Germany
2011
Zahavi et al., 2016 RMET Aff. Decoding Clinical BDI 23 72 96 Canada
Zobel et al., 2010 Cartoons Cog. Reasoning Clinical IDS-SR 47 55 60 Germany
Zwick & Wolkenstein, MASC Cog. Reasoning Clinical HDRS 43 65 81 Germany

2017

Note. Aff = Affective; BDI = Beck Depression Inventory; CDI = Child Depression Inventory; CESD = Center for Epidemiological Studies
Depression Scale; CET = Child Eyes Test; Cog = Cognitive; Comm = Nonclinical/Community; DASS = Depression Anxiety Stress Scale; DISC
= Diagnostic Interview Schedule for Children; DSM = Diagnostic and Statistical Manual of Mental Disorders; FHA = Frith-Happe Animations;
GDS-30 = Geriatric Depression Scale-30; HADS = Hospital Anxiety and Depression Scale; HDRS = Hamilton Depression Rating Scale, IDS-SR
= Inventory of Depressive Symptomatology; MADRS = Montgomery Asberg Depression Rating Scale; MASC, Movie for Assessment of Social
Cognition; MIT = Mentalistic Interpretation Task; POMS = Profile of Mood States; QIDS = Quick Inventory of Depressive Symptomatology;
RMET, Reading the Mind in the Eyes Test; SCID = Structured Clinical Interview for DSM; TASIT = The Awareness of Social Inference Test.
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Table 2.
Meta-analysis of ToM and Depression
95% Confidence Interval
k G Lower Upper Q p |12 T2 pEgger

Depression Total 43 -.398 -.540 -.255 78.966 .166 321
Content 1.82 0.177

Affective 21 -.300 -.501 -.100

Cognitive 22 -.496 -.699 -.294
Process 1322 0.25

Decoding 18 -.301 -.532 -.070

Reasoning 25 -473 -.654 -.292
Sample Type 9.656  .002

Clinical 30 -.540 -.740 -.341

Community 13 -137 -.295 -.021

Note. ToM = Theory of Mind; Nonclin/Comm = Nonclinical/Community
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