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Abstract 

Adolescent depression is associated with cognitive and social impairments, including 

deficits in Theory of Mind (ToM) — the ability to infer others' thoughts and emotions. Cognitive 

Behavior Therapy (CBT) is a generally effective treatment although further improvements can be 

made. This study examined the associations among measures of ToM in depressed adolescents 

and tested whether integrating social cognitive training (CBT+SCT) into CBT enhanced 

treatment outcomes compared to CBT alone. Forty-five depressed adolescents (ages 12-17) were 

randomly assigned to CBT+SCT or CBT-only. ToM was assessed using four measures: Faux Pas 

Recognition Test, Strange Stories, Flexibility and Automaticity of Social Cognition (FASC), and 

Reading the Mind in the Eyes (RME) tests. Results showed that at baseline, the RME task 

correlated significantly with FASC Mental State Response Time. Results of the regression 

analyses showed that CBT+SCT produced significantly greater improvements in ToM 

particularly in recognizing social faux pas. These effects were strongest in adolescents with 

lower baseline ToM scores, suggesting that social cognitive training may enhance CBT 

effectiveness for those with significant ToM deficits. Findings highlight the need for 

individualized treatment approaches that account for individuals’ levels of social cognitive 

development. Future research should explore the long-term effects  of ToM training on 

depression and interpersonal functioning. 
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Introduction 

Among youth, major depressive disorder (MDD) is one of the most prevalent mental 

disorders (Dror et al., 2021). Depression is associated with disruptions in emotional and 

cognitive development such as reduced psychosocial functioning and impaired interpersonal 

skills that affect social and family relationships (Cusi et al., 2012). According to Mental Health 

America data, the prevalence of youth with severe Major Depressive episodes in 2022 was 

10.6% (Youth Data 2022, 2022). With such a high rate of major depressive episodes, finding 

efficacious treatments for depression in adolescents is critical. 

Although medications are effective in reducing depression in youth, they also can have 

undesirable side effects (Vitiello & Swedo, 2004). Psychotherapies have been shown to 

successfully reduce depression in children and adolescents, although the overall effect sizes have 

been modest (Weersing et al., 2016; Weisz et al., 2006). A review of 52 randomized controlled 

trials testing the efficacy of psychotherapies for children and adolescents with depression, found 

that CBT was significantly more beneficial than most control conditions at post-treatment and at 

follow-up (Zhou et al., 2015). Thus, efficacious treatments for youth depression exist, but there 

is still room for improvement.  

Cognitive Behavior Therapy (CBT) teaches depressed individuals to examine the 

accuracy of their beliefs while trying to regulate their emotions and behaviors in response to 

stressors. CBT strategies that are central to this “cognitive reappraisal” involve testing whether 

their interpretation of the situation is accurate and considering alternative explanations for the 

stressful situation. Two questions at the heart of CBT are: “What is the evidence that [thought] is 

really true? and “What might be another explanation for the stressful situation?”  
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Despite CBT’s effectiveness,  only limited attention has been paid to the developmental 

demands of the various therapeutic strategies that comprise the different components of CBT. 

Many interventions for youth have been downward extensions of adult therapies rather than 

starting with the child (Stallard, 2002). The extent to which aspects of CBT are appropriate for 

less cognitively developed individuals is unclear. There is a lot of variability in youth’s levels of 

development on social cognitive (SC) abilities, such as theory of mind (ToM), that might affect 

how well they can comprehend and use the SC strategies taught in CBT.  

The effects of treatment on depression vary by age with larger mean effect sizes for older 

children than younger children (Weisz et al., 1995). Some children might not have the mental, 

social, or emotional development needed to understand and apply the techniques taught in CBT 

(Garber et al., 2016). Therefore, training youth in specific social cognitive  skills might improve 

their capacity to utilize some of the cognitive reappraisal strategies taught in CBT.  

Individual differences in the onset of social cognitive abilities such as ToM mean that 

therapists cannot simply rely on age to determine a youth’s cognitive readiness. Therefore, a 

careful assessment of a teen’s perspective-taking and theory of mind skills before starting CBT 

can help therapists individually tailor treatment to the youth’s ability rather than placing 

demands on them that exceed and strain their capabilities (Selman, 1980).  

Theory of Mind  

Theory of mind is the ability to infer and understand another’s mental state, including 

their beliefs, thoughts, intentions, and feelings, and to use this information to predict or explain  

another’s subsequent behavior (Whittle et al., 2022). A common contributor to interpersonal 

stress is misunderstanding the thoughts, feelings, and intentions of others, which often results in 

conflict, social withdrawal, rejection, and then anxiety and depression (La Greca & Harrison, 
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2005). The ability to understand another’s thoughts and feelings from the other’s point of view is 

a central aspect of ToM (e.g., Enright & Lapsley, 1980; Premack & Woodruff, 1978). ToM is 

considered crucial for successful social interactions (Gibson et al., 2010), is the foundation of 

social understanding, and is part of the broader construct of meta-cognition (Kuhn, 2002).  

Although theory of mind and social perspective taking are not identical, they share many 

features. Both involve the capacity to see another’s thoughts or feelings from the other’s point of 

view (e.g., Enright & Lapsley, 1980). Cognitive and affective perspective-taking have been 

described as “putting oneself in another’s shoes” (e.g., Flavell & Botkin, 1968); that is, having 

the ability to think about what another is thinking and feeling. Selman (1980) highlighted the 

importance of understanding how “human points of view are related and coordinated with one 

another” (p. 22) and being able to momentarily suspend one’s own point of view to consider how 

someone else is thinking or feeling about a topic.  

Theory of mind begins to emerge around the age of four and progresses from 

understanding simple desires and feelings of others to recognizing more complex mental states 

(e.g., Wellman, 2014). Nevertheless, ToM abilities continue to develop throughout childhood 

and adolescence and into adulthood (e.g., Devine & Hughes, 2013; Grazzani & Ornaghi, 2012). 

Young children tend to lack an understanding of their own views (Elfers et al., 2008) and have 

an egocentric worldview. Young adolescents also tend to be egocentric and preoccupied with the 

self, leading to their overestimating how much others are paying attention to them (Elkind, 

1967). Even adults, who are capable of recognizing others’ views, still tend to discount the fact 

that their own beliefs are subjective interpretations of reality, resulting in their thinking that those 

who disagree with them are ill-informed and irrational (Ross & Ward, 1996). Thus, the move 

from egocentrism to mature social perspective-taking does not occur all at once but rather 
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follows a protracted developmental course into adulthood (Remmel & Flavell, 2004). 

Social perspective-taking matures over time as the brain structures underlying this skill 

emerge (Blakemore, 2008). The broadscale cognitive advances occurring in tandem with social 

development allow children to realize that perspectives are created by a mind that interprets and 

represents the world rather than simply photocopying what they see. Such awareness about other 

people's thoughts or intentions promotes an understanding that multiple views about the same 

situation can exist and that personal perspectives drive behavior (Fireman & Kose, 2010; 

Keating, 1990). Finally, increased motivation to take another’s perspective develops with 

children’s emerging desire to engage in prosocial behavior (Eisenberg et al., 2005). Thus, young 

children are very limited in their ability to understand another’s point of view, whereas this 

ability gradually evolves throughout adolescence and into adulthood.  

As perspective-taking abilities mature due to a variety of biological and psychosocial 

factors, children become increasingly capable of integrating others’ perspectives with their own. 

Although adolescents and adults have more mature SC abilities, they continue to encounter 

challenges in perspective-taking, which may increase their likelihood of misinterpreting others’ 

intentions and behaviors, thereby making them vulnerable to interpersonal conflict and 

depression. The development of ToM throughout childhood, adolescence, and into adulthood has 

important implications for doing CBT with depressed adolescents. With less developed social 

cognitions, such as ToM, adolescent patients might be unable to effectively utilize some of the 

key practices taught in CBT. 

Depression and Theory of Mind 

 Studies have shown that ToM abilities are impaired during depression, which then can 

potentially contribute to psychosocial difficulties such as diminished social functioning (Bora & 
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Berk, 2016: Wolkenstein et al., 2011). Moreover, individual differences in depressed individuals’ 

abilities to decode and reason about others’ mental states are significantly related to maladaptive 

interpersonal behavior and elevated interpersonal stress (Nestor et al., 2022). Targeting ToM in 

the treatment of depression, for example practicing positive ToM strategies, may improve 

outcomes for individuals with ToM deficits (Nestor et al., 2022).  

Cognitive diathesis-stress models assert that depression occurs when individuals who 

have a negative cognitive style experience stress (Abramson et al., 1989; Beck, 1967, 1991). 

That is, cognitively vulnerable individuals tend to have negative beliefs regarding the causes and 

consequences of events and their implications for their self-worth. Interpersonal stressors involve 

negative interactions with others (e.g., conflict, rejection, romantic break-ups) and are 

particularly relevant to cognitive-interpersonal models of depression (e.g., Hammen & Shih, 

2014; Joiner &  Coyne, 2002). The integration of cognitive and interpersonal perspectives 

considers the social context in which cognitions develop and the special salience of relationships 

(Rudolph et al., 2000).  

Study Aims  

If the ability to understand others’ views is critical for social functioning (Flavell & 

Botkin, 1968; Grave & Blissett, 2004), and if social difficulties contribute to the onset and/or 

maintenance of depressive symptoms (e.g., Brendgen et al., 2010), then improving social 

cognitions is expected to facilitate better interpersonal relationships and produce positive 

treatment outcomes (i.e., less depression). This study assessed social cognitions, specifically 

ToM, to determine if participants in a CBT program that included social cognitive training (SCT) 

would show greater improvement in ToM as compared to those in CBT only. The first aim was 

to explore the relations among ToM measures in youth with depression at baseline and again 
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after treatment. The second aim was to examine changes in ToM among depressed youth who 

received CBT plus social cognitive training versus those who received CBT alone. These 

findings can guide clinicians working with depressed adolescents, particularly those who 

demonstrate problems in social perspective-taking. These findings also might enable more 

effective treatment for youth with depression.  

Hypotheses  

Regarding correlations among measures of theory of mind, we hypothesized that the 

Faux Pas Recognition Test and Strange Stories Task would be significantly correlated as they 

both involve language interpretation of ambiguous dialogue about interpersonal interactions. 

Second, we expected that FASC and Reading Minds Eye would correlate significantly as they 

both involve measures of facial expressions to interpret affect and motivations.  

The second aim was to compare the effects of the two interventions on theory of mind. 

We hypothesized that youth in the CBT+SCT would show significantly greater improvement in 

their ToM scores as compared to adolescents in CBT alone because the SCT enhanced CBT 

specifically targeted ToM skills. We also hypothesized that the effect of the CBT+SCT 

intervention would be greater for youth with lower ToM skills at baseline, whereas the effects of 

CBT only on theory of mind would not vary by level of ToM skills at baseline .  

Method 

Participants 

Participants were 12- to 17-year-olds (Mean = 14.84, S.D. = 1.54); Youth had to have a 

diagnosis of a current depressive disorder (e.g., major depressive episode; persistent depressive 

disorder) or a score on the Children’s Depression Rating Scale - Revised (CDRS-R) > 35. 

Exclusion criteria included a lifetime diagnosis of bipolar disorder, schizophrenia, autism, or 
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conduct disorder; or a current substance use disorder or suicidality.  Medication use was not an 

exclusion criterion but was monitored with the Child and Adolescent Services (CASA; Ascher et 

al., 1996). Medication use was a stratification variable in randomization. 

Procedure 

Recruitment. Participants were recruited through a university listserv emailed to the 

Vanderbilt community, pediatric and mental health clinics, and schools. Parents completed a 

phone screen to assess the youth’s current depressive symptoms. Those youth meeting inclusion 

criteria then completed a more comprehensive interview to determine eligibility. Both a parent 

and the teen were interviewed separately about the teen’s diagnoses. A sample of 45 eligible 

youth were randomly assigned to CBT+SCT or to CBT only. Randomization was stratified on 

adolescents’ age (12-14, 15-17), sex, minority status, and current medication use to ensure that 

these characteristics were balanced across the two conditions. 

Design 

Both interventions were conducted remotely (i.e., Zoom) for 10 to 12 sessions done 

weekly. Therapists were advanced graduate students trained and supervised in cognitive behavior 

therapy by experienced Ph.D. level clinical psychologists. CBT included mood monitoring, 

identification of stress responses, thinking traps, thought records, assertiveness training, and 

problem solving. 

CBT with social cognitive training: CBT+SCT therapists received training and weekly 

supervision by the PI. All sessions were audio recorded. The CBT program that served as the 

basis of the intervention was based on other CB programs that have been used with adolescents 

(e.g., Clarke et al., 2001; Garber et al., 2009). The theory of mind training used here derives from 

prior programs that ranged from 2– 27 sessions (Mean = 9) (Lecce et al., 2014; Hofmann et al., 
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2016). Based on these prior efficacious empirical trials, an integrated CBT+SCT intervention 

was constructed to include 10-12 weekly sessions. 

CBT-only: Youth randomized to CBT-only received 10-12 weekly sessions of cognitive 

behavior therapy, but without the additional feature of social cognitive training.   

Measures 

Measures of theory of mind were administered at both pre- and post-intervention. Parents 

reported demographic information (e.g., their occupation, education). Modules from the 

Schedule for Affective Disorders and Schizophrenia for School-aged Children (KSADs; 

Kaufman et al., 1997) was administered to the teen and a parent separately to assess both the 

inclusion and exclusion diagnoses. 

Theory of Mind Measures. 

Faux Pas Recognition Test. The Faux Pas Recognition Test (FPRT) has been used with 

normative samples of adolescents, is an ecologically valid index of common social interactions, 

and has good psychometric properties (Sprung, 2010). It measures a person’s ability to identify 

and explain “faux pas” (an embarrassing or tactless act or remark in a social situation) in stories 

where one character unintentionally insults another due to a lack of knowledge about some key 

feature of the other character. The test includes ten Faux Pas stories and ten control stories 

presented in random order. Each story is followed by eight questions assessing participants’ 

understanding of faux pas detection, inappropriateness, intentions, beliefs, and empathy, as well 

as two comprehension questions. The main dependent variable derived from the FPRT is a total 

composite score calculated by summing the ratios for each item and dividing by the maximum 

possible score, providing an index of the participant’s overall accuracy in detecting and 

understanding social faux pas. This test assesses participants’ ability to identify awkward or 
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uncomfortable situations and to provide an understanding of the reasons for the Faux Pas in the 

situation described.  

Strange Stories Task. The Strange Stories task assesses the ability to make inferences 

about mental states by having the participant interpret nonliteral statements (Happé, 1994; White 

et al., 2009). The eight stories depict a range of social situations including misunderstandings, 

sarcasm, persuasion, lies, and double bluffs. After reading the stories, participants are asked 

about their comprehension of the story and why certain characters might have acted the way they 

did. Responses are scored using a standardized 3-point scale (0 = incorrect, 1 = partially correct, 

2 = fully explicit and accurate), based on the scoring guidelines developed by White et al. 

(2009). The primary dependent variable is the total ToM score, calculated by summing the 

individual item scores across all stories. Higher scores reflect more accurate and complete mental 

state reasoning.  

The Flexibility and Automaticity of Social Cognition task. The Flexibility and 

Automaticity of Social Cognition (FASC; Hayward et al., 2018) task assesses social cognition by 

presenting cartoon vignettes of social situations and asking participants to explain what's 

happening and why, measuring both the flexibility of explanations and the speed of 

responses.  The eight cartoons depict various social situations followed by questions for 

participants where they explain the character's behavior. This task uses cartoons to assess 

participants' understanding of more ambiguous social scenarios. Understanding ambiguous social 

situations is an important aspect of social cognition and functioning that is a part of theory of 

mind. The two primary dependent variables derived from the task are: (1) Internal Reaction Time 

(IRT), which reflects the time in milliseconds from the onset of the first question to the 

participant’s initial verbal response, measuring the automaticity or speed of mental state 



      Theory of Mind in Depressed Adolescents   12 

attribution; and (2) Mental State Response Time (MSRT), which is a time-ratio variable 

calculated by dividing the total response time by the number of mental state justifications 

provided. MSRT captures the efficiency with which participants can generate theory of mind 

explanations. 

Reading Minds Eye. The Reading Minds Eye task is characterized by low executive 

demands and is considered to be a “pure” ToM task devoid of attentional or executive demands 

(Kaland et al., 2002). In this task, participants infer the mental state of a person from pictures of 

their eyes only. For each picture, participants select one word out of four that best describes the 

way the person in the picture feels. This test measures how well an individual can interpret facial 

expressions and assign them mental states, a key aspect of theory of mind. The total score is the 

count of the number correct out of 20 items. The RME was only administered at baseline. 

Results 

Preliminary Analyses 

Before analysis, we ensured that the data were free of errors or inconsistencies. By  

checking for missing values, outliers, or any other data issues. Those values with data errors 

were excluded from the analysis. Table 1 reports the demographic information about the sample 

and the means and standard deviations of the measures of ToM at baseline and post-intervention. 

Correlations among Measures of Theory of Mind 

Pearson correlation coefficients were computed to examine the relation among the 

various measures of Theory of Mind (ToM) at baseline (see Table 2) and at post-intervention 

(see Table 3). At baseline, the Reading the Mind in the Eyes (RME) task was significantly 

correlated with FASC Mental State Response Time (MSRTR; r = .358, p < .05), indicating that 

the ability to perceive and correctly label facial expressions based on eyes only is linked to 
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response efficiency of recognition of mental states. Contrary to expectations, the Faux Pas 

Recognition Task and Strange Stories were not significantly correlated (r = 0.106, p= 0.489), 

indicating that these tasks may capture distinct components of ToM rather than overlapping 

processes related to language interpretation and ambiguous dialogue. The FASC Initial Response 

Time (IRT) was not significantly correlated with other ToM measures at baseline. 

At post-intervention FASC IRT was negatively correlated with Faux Pas scores (r = -

0.291, p= 0.0528) indicating that participants who demonstrated faster response times on this 

social cognitive task also showed greater accuracy in detecting Faux Pas. Additionally, at post-

intervention, condition was significantly associated with improvements in Faux Pas scores (r = 

.345, p < .05), indicating that CBT+SCT led to greater gains in social cognitive reasoning related 

to detecting social missteps.  

Regression Analyses 

We conducted regression analyses to examine the effect of the intervention condition on 

post-intervention theory of mind (ToM) scores, controlling for baseline (Time 1) ToM scores. 

Additionally, we tested whether baseline ToM scores moderated the effect of the intervention on 

post-intervention outcomes. 

Faux Pas Recognition Test. The multiple regression analysis assessed the impact of 

intervention condition (CBT vs. CBT+SCT) on post-intervention Faux Pas Recognition Task 

(FPRT) scores, controlling for baseline FPRT scores (see Table 4). Intervention condition 

significantly predicted post-intervention FP scores, B = 0.045, SE = 0.014, t = 3.262, p = .002, 

explaining 33% of the variance. Baseline FP scores also significantly predicted post-intervention 

FP scores, B = 0.602, SE = 0.090, t = 6.661, p < .001. The effect of condition on post 

intervention was moderated by baseline FPRT, yielding a significant interaction, B = -0.391, SE 
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= 0.175, t = -2.235, p = .031 (see Figure 1). For youth with lower FPRT scores at baseline, those 

who received CBT+SCT showed significantly greater improvement in FP scores compared to 

those in the CBT-only condition. For youth with high baseline ToM scores, however, the effect 

of condition on post-intervention FP scores was not significant. 

Flexibility and Automaticity of Social Cognition (FASC) Task. We examined the effect of 

intervention condition on post-intervention initial response times (IRT) on the FASC task, 

controlling for IRT scores at baseline. A significant interaction was found between baseline IRT 

and intervention condition, B = -0.339, SE = 0.117, t = -2.896, p = .006, indicating that the 

intervention’s effect on FASC IRT was moderated by baseline IRT scores (see Table 3). for 

participants with high baseline IRT scores, those in the CBT+SCT condition showed 

significantly lower IRT scores post-intervention compared to those in the CBT-only condition 

(see Figure 2), demonstrating improved response efficiency on the FASC task. In contrast, for 

participants with low baseline IRT scores, the effect of condition on post-intervention IRT scores 

was not significant. 

Discussion 

The aim of the current study was to provide a greater understanding of theory of mind in 

depressed youth. Correlational analyses showed some significant associations among the 

measures of ToM used here. Specifically, at baseline, the Reading the Mind in the Eyes (RME) 

task was correlated with the FASC mental state response time, suggesting that the ability to read 

emotions from partial facial expressions was linked with social cognitive flexibility as reflected 

in their more rapid use of mental state terms. The Faux Pas Recognition Task and Strange Stories 

task were not significantly correlated, however. We had hypothesized that the Faux Pas and 

Strange Stories tasks would correlate due to their shared reliance on language interpretation and 
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ambiguous dialogue processing. However, this correlation was weaker than anticipated, 

suggesting that these tasks may capture distinct aspects of ToM despite their similar task 

structure. Prior studies have shown significant correlations between these measures in samples of  

Adults with HFA and Asperger Syndrome (Spek et al., 2010). No studies, however, have 

specifically focused on examined covariation among different measures of theory of mind in 

depressed adolescents.  

At the post-intervention assessment, the FASC initial response time (IRT), which reflects 

how quickly participants generate responses, was correlated with Faux Pas scores. This suggests 

that improvements in ToM may be related to increased efficiency in social cognitive processing. 

That is, youth who received the social cognitive training might have improved their ability to 

more rapidly recognize others’ thoughts and feelings in ambiguous social situations,  

highlighting the interconnected nature of social cognitive skills in depressed adolescents. 

Effects of the Intervention 

The second aim of the study was to determine to what extent did enhancing CBT with 

social cognitive training improve depressed adolescents’ theory of mind. Results demonstrated 

that youth who received CBT+SCT showed significant improvements on two different measures 

of theory of mind – the ability to correctly recognize situations characterized by awkward 

interpersonal situations (i.e., faux pas) and how rapidly they responded to questions about 

ambiguous social exchanges.   

The intervention condition had a significant effect on two ToM outcomes, and in both 

cases, the effects were moderated by baseline ToM ability. Specifically, CBT+SCT was more 

beneficial for individuals with lower initial Faux Pas scores and higher baseline response time to 

on the FASC task. These findings suggest that the integration of social cognitive training into 
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CBT may be particularly useful for adolescents with deficits in these areas.  

These findings are consistent with the growing body of research suggesting that social 

cognitive deficits are an important target in the treatment of adolescent depression (Nestor et al., 

2022). The improvements observed in the CBT+SCT group indicate that enhancing CBT with 

social cognitive training may be particularly effective for youth who struggle with perspective-

taking and social inferences. The correlation between the FASC-IRT and Faux Pas scores at 

post-intervention further suggests that faster, more automatic processing of social information 

may be one mechanism of change in interventions that aim to improve theory of mind. 

Strengths, Limitations,  and Future Research 

A key strength of this study was the use of multiple measures of theory of mind. Post-

intervention data for the Reading the Mind in the Eyes task were not available, however, limiting 

our ability to assess changes in this measure over time. Additionally, the Strange Stories task 

may not have been sensitive to the intervention effects, suggesting that either the measure itself 

was not an optimal index of ToM in this sample, or the intervention needs further refinement to 

target higher-order social cognitive processes measured by the Strange Stories task. 

A potential concern about the CBT+SCT intervention is that therapists may have been 

“teaching to the test.” That is, did youth who received the social cognitive training do better 

because they were being taught these skills in treatment? This improvement was only seen for 

youth who started with lower theory of mind skills. It is possible that there was a ceiling effect 

on these measures such that those who started with worse ToM abilities had more room to 

improve, whereas youth who were already at the higher end of ToM functioning, could not 

improve any further, at least not on the measures used in the current study. 

Another limitation was that this study did not examine changes in depression symptoms, 



      Theory of Mind in Depressed Adolescents   17 

as this was not the primary research focus here. Future research should investigate whether 

improvements in ToM are related to reductions in depressive symptoms over time. Additionally, 

incorporating more ecologically valid assessments, such as real-world social interactions or 

virtual reality paradigms, may provide additional ways to assess ToM and the effect of the 

intervention on it.  

In summary, results showed some degree of convergence across different measures of 

theory of mind, but not for all measures. Future studies should conduct a more thorough 

examination of what these measures are really assessing and whether individual differences exist 

in the associations among measures of ToM for different types of samples? Second, this study 

demonstrated that integrating social cognitive training into CBT may enhance social perspective 

taking ability in depressed youth, particularly for those with greater deficits in ToM skills. The 

extent to which improving these social cognitive skills foster better interpersonal relationships 

and emotional resilience should be examined as well. Finally, clinical researchers should 

continue to refine ToM interventions, explore their long-term effects, and examine their broader 

impact on other mental health outcomes.  
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Table 1 
 

Demographic characteristics and theory of mind measures means and standard deviations  

 

 

  

 Total Sample CBT + SCT CBT only 

Demographics    

Age [M, (S.D.)] 14.844 (1.54) 14.818 (1.62) 14.870 (1.49) 

Female % 64% 65%  64% 

Race %    

Asian 2%  4%  0% 

Black/African American 11%  9%   14% 

White 80%  83%  77% 

More than one race  7%  4%  9% 

Ethnicity: % Hispanic/Latinx 16%  17%  14%  

Theory of Mind Measures M  (S.D.) M  (S.D.) M  (S.D.) 

T1 Faux Pas 0.852 (0.08) 0.850 (0.07) 0.853 (0.08) 

T1 Strange Stories 20.308 (2.61) 20.176 (2.22) 20.435 (2.37) 

T1 FASC 

Initial Response Time (IRT) 

Mental State Response Time(MSRT) 

 

2586.45 (947.24) 

10071.83 (4563.69) 

 

2611.84 (1032.63) 

10136.90 (5251.42) 

 

2562.16 (880.57) 

10009.60 (3914.39) 

T1 Reading Minds Eye Total 20.866(2.84) 20.863 (2.88) 20.869 (2.87) 
    

T2 Faux Pas 0.878 (0.07) 0.854 (0.07) 0.901 (0.06) 

T2 Strange Stories 17.133 (2.61) 16.818 (2.56) 17.435 (2.68) 

T2 FASC 

Initial Response Time (IRT) 

Mental State Response Time(MSRT) 

 

2117.74 (845.69) 

8555.32 (3277.63) 

 

2031.65 (827.50) 

8248.23 (3586.09) 

 

2200.09 (873.10) 

8849.067 (3004.29) 



      Theory of Mind in Depressed Adolescents   27 

Table 2 

Pearson Correlations among Measures of Theory of Mind, Age, and Condition at Baseline 

~ p < .10; *p < .05; **p < .01 

T1 = Time 1; RMS = Reading Minds Eye; SS = Strange Stories; FASC = Flexibility and 

Automaticity of Social Cognition; IRT = Initial Response Time; MSRT = Mental State Response 

Time  

  

 T1 

RME 

 

T1 SS 

T1 FASC 

IRT 

T1 FASC 

MSRT 

 

T1 FP 

 

Age 

 

Condition 

T1 Reading Minds Eyes 

(RME) 

1 0.158 0.140 0.358* 0.131 -0.421** 0.001 

T1_Strange Stories (SS)  1 -0.049 -0.030 0.106 0.034 0.058 

T1_FASC Initial 

Response Time (IRT) 

  1 0.043 -0.001 0.067 -0.027 

T1_FASC MSRT     1 -0.042 -0.233* -0.014 

T1 Faux Pas (FP)      1 -0.230* 0.022 

Age          1 0.017 

Condition           1 
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Table 3 

Pearson Correlations among Measures of Theory of Mind at Post Intervention 

  

 Condition Age T2 SS 

T2 FASC 

IRT 

T2 FASC 

MSRTR 

T2 

Faux Pas 

Condition 1           

Age 0.017 1         

T2 SS 0.120 -0.119 1       

T2 FASC IRT -0.246 0.185 0.106 1     

T2 FASC MSRTR 0.093 0.052 0.167 -0.021 1   

T2 Faux Pas 0.345* -0.234 0.117 -0.291~ -0.154 1 

~p < 0.10; *p < 0.05 

T2 = Time 2; SS = Strange Stories; FASC = Flexibility and Automaticity of Social Cognition; 

IRT = Initial Response Time; MSRT = Mental State Response Time 
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Table 4 

Regression Analysis Testing the Effect of the Intervention on Faux Pas Recognition Test at Post 

*p < .05; **p < .01 

FPRT = Faux Pas Recognition Test 

 

  

 Unstandardized 

Coefficients 

Standardized 

Coefficients 

 

 

t 

 

 

p 
Model B Std. Error Beta 

1 (Constant) 0.297 0.080  3.732 0.001 

Condition 0.045 0.014 0.330 3.262 0.002 

T1 Faux Pas Recognition Test 0.602 0.090 0.673 6.661 0.000 

2 (Constant) -0.229 0.248  -0.927 0.359 

Condition 0.378 0.150 2.768 2.527 0.015 

T1 Faux Pas Recognition Test 1.221 0.290 1.365 4.209 0.000 

Condition X T1 Faux Pas -0.391 0.175 -2.558 -2.235 0.031 



      Theory of Mind in Depressed Adolescents   30 

Table 5 

Regression Analysis Testing the Effect of the Intervention on FASC Initial Response Time (IRT) 

  

  Unstandardized 

Coefficients 

Standardized 

Coefficients 

  

  

t 

  

  

p B Std. Error Beta 

1 (Constant) 238.326 251.313   0.948 0.348 

Condition 207.667 117.829 -0.234 -1.762 0.085 

T1_FASC_IRT 0.210 0.063 0.445 3.346 0.002 

2 (Constant) -1020.474 492.546   -2.072 0.045 

Condition 668.250 321.350 0.754 2.080 0.044 

T1_FASC_IRT 0.696 0.177 1.471 3.923 0.000 

Condition X 

T1_FASC_IRT 

  

0.680 

  

0.177 

  

-1.450 

  

-2.896 

  

0.006 

FASC = Flexibility and Automaticity of Social Cognition; IRT = Initial Response time 
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Figure 1 

Interaction of Time 1 Faux Pas by Condition predicting Time 2 Faux Pas 

 

CBT = Cognitive Behavior Therapy; CBT+SCT = Cognitive Behavior Therapy plus Social 

Cognitive Training; T1 = Time 1 (baseline); T2 = Time 2 (post intervention) 
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Figure 2 

 

Interaction of Flexibility and Automaticity of Social Cognition (FASC) Initial Response Time 

(IRT) by Condition predicting Time 2 FASC IRT 

CBT = Cognitive Behavior Therapy; CBT+SCT = Cognitive Behavior Therapy plus Social 

Cognitive Training; T1 = Time 1 (baseline); T2 = Time 2 (post intervention); FASC = Flexibility 

and Automaticity of Social Cognition;  IRT = Initial Response Time 
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APPENDIX 

 

Table 6 

Regression Analysis Testing the Effect of the Intervention on Strange Stories at Post 

*p < .05; **p < .01 

SS = Strange Stories 

  

 Unstandardized Coefficients  

 

t 

 

 

Sig. Model B Std. Error 

1 (Constant) 6.718 3.382 1.986 0.053 

Condition 0.493 0.719 0.686 0.497 

T1 Strange Stories 0.476 0.160 2.980 0.005 

2 (Constant) 23.263 10.369 2.243 0.030 

Condition −10.239 6.413 -1.597 0.118 

T1 Strange Stories −0.341 0.510 −0.668 0.508 

Condition X T1_SS_Total 0.529 0.314 1.684 0.100 
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Table 7 

Regression Analysis Testing the Effect of the Intervention on FASC MSRTR at Post 

T1 = Time 1; FASC = Flexibility and Automaticity of Social Cognition; MSRT = Mental State 

Response Time 

 

 

  

Unstandardized Coefficients 

 

 

 

t 

 

 

 

Sig. Model B Std. Error 

1 (Constant) 3,323.000 1,574.000 2.110 0.041 

Condition 654.479 805.00 0.813 0.421 

T1_FASC_MSRTR 0.421 0.089 4.725 0.000 

2 (Constant) 663.453 2,993.000 0.222 0.826 

Condition 2,594.356 2,024.117 1.282 0.207 

T1_FASC_MSRTR 0.685 0.268 2.558 0.014 

Condition X T1_FASC_MSRTR −0.193 0.185 −1.044 0.302 
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