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Abstract

The ability to identify and label one’s emotions is associated with effective emotion regulation,

rendering emotional awareness important for mental health. We evaluated how emotional

awareness was related to psychopathology and whether low emotional awareness was a
transdiagnostic mechanism explaining the increase in psychopathology during the transition to
adolescence and as a function of childhood trauma—specifically violence exposure. In Study 1,

children and adolescents (N=120, aged 7-19 years) reported on emotional awareness and
psychopathology. Emotional awareness was negatively associated with psychopathology (p-factor)

and worsened across age in females but not males. In Study 2 (N=262, aged 8-16 years), we

replicated these findings and demonstrated longitudinally that low emotional awareness mediated
increases in p-factor as a function of age in females and violence exposure. These findings indicate

that low emotional awareness may be a transdiagnostic mechanism linking adolescent

development, sex, and trauma with the emergence of psychopathology.

Emotional awareness reflects one’s subjective understanding of their emotional state (Lane
& Schwartz, 1987; Lumley et al., 2007). Emotional awareness is central to the experience of
discrete emotions (Barrett, 2006) and is thought to be a prerequisite to many forms of
effective emotion regulation (Barrett et al., 2001; Kalokerinos et al., 2019). Low emotional
awareness is associated with many forms of psychopathology (Deborde et al., 2015; Frewen
et al., 2008; Hendryx et al., 1991), suggesting that it may represent a transdiagnostic factor
associated with increased vulnerability for psychopathology. We investigate this possibility
in the current study. We additionally evaluate whether low emotional awareness is a
mechanism that contributes to other well-established patterns of risk for transdiagnostic
psychopathology. Specifically, we test whether low emotional awareness explains increases
in transdiagnostic psychopathology symptoms during the transition to adolescence and as a
function of exposure to trauma in childhood—specifically, interpersonal violence exposure.
Greater insight into these transdiagnostic mechanisms may inform the development of more
effective early interventions for broad mental health problems.

The construct of emotional awareness can be understood through the lens of the
constructionist model of emotion, which posits that individuals use emotion concepts to
“construct” specific emotional experiences from an instance of core affect, one’s momentary



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weissman et al.

Page 2

neurophysiological state that emerges within an environmental context (Barrett, 2006, 2017).
Thus, emotional awareness requires perceiving one’s internal bodily state—a process called
interoception—and conceptualizing it in terms of an emotion label that best unites the
current context with past experience (Satpute & Lindquist, 2019). This construction of an
emotional experience then guides regulatory responses to the individual’s current context
(Kashdan et al., 2015). As such, factors that give rise to individual differences in
interoception or emotion conceptualization across development may influence emotional
awareness, emotion regulation, and ultimately psychopathology (Brewer et al., 2015;
Murphy et al., 2017).

Although one might posit that emotional awareness should improve across adolescence as
individuals master increasingly sophisticated emotional and non-emotional language (Nook,
Sasse, Lambert, McLaughlin, & Somerville, 2017), adolescents actually exhibit greater
difficulty differentiating their emotions compared to both younger and older ages (Nook,
Sasse, Lambert, McLaughlin, & Somerville, 2018). These opposing forces impacting
emotion conceptualization across age (i.e., increasing verbal abilities vs. decreasing ease at
identifying emotional states) could generate either increased or decreased emotional
awareness. In fact, studies on the development of emotional awareness have produced
inconsistent results: Some studies show increased emotional awareness across ages 11-18
(Gatta et al., 2014; Sékkinen et al., 2007), but others find decreased emotional awareness
with pubertal development (van der Cruijsen et al., 2019). If emotional awareness decreases
during the transition to adolescence, it might be one factor explaining the well-established
increase in risk for psychopathology that emerges transdiagnostically during this period
(Kessler et al., 2005).

In addition to these developmental patterns, exposure to childhood adversity—particularly
trauma exposure—is a potent risk factor for multiple forms of psychopathology (Green et
al., 2010; McLaughlin et al., 2012), as well as for the transdiagnostic general
psychopathology factor (i.e., p-factor) (Caspi et al., 2014; Weissman, Bitran, et al., 2019).
Trauma exposure may contribute to lower emotional awareness through impacts on both
interoception and emotion conceptualization. Exposure to extreme or uncontrollable
stressors during childhood—Iike exposure to violence and other forms of trauma—has been
associated with blunted autonomic nervous system and cortisol reactivity to stressors as well
as disruptions in diurnal cortisol patterns, typically with low morning levels and a shallow
decline across the day (Carpenter et al., 2011; Gordis et al., 2010; Gunnar & Vazquez, 2001,
Harkness et al., 2011; Heleniak et al., 2016; MacMillan et al., 2009; McLaughlin, Sheridan,
et al., 2014; Trickett et al., 2010). These changes to physiological stress response systems
may weaken the coupling between subjective experiences of negative emotion and
corresponding physiological reactivity, ultimately manifesting as low emotional awareness.

Indeed, childhood adversity, including violence exposure, is associated with problems
identifying and differentiating between emotions (Pears & Fisher, 2005; Shenk et al., 2013),
which may be attributable to less frequent use of emotional words and poorer scaffolding of
emotional concepts and experiences by parents (Denham, Mitchell-Copeland, Strandberg,
Auerbach, & Blair, 1997; Pollak, Cicchetti, Hornung, & Reed, 2000; Salmon, O’Kearney,
Reese, & Fortune, 2016). Children exposed to violence become particularly attuned to the
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detection of anger at the expense of differentiating between other negative emotions (Pollak
et al., 2000; Pollak & Sinha, 2002; Shenk et al., 2013). Thus, violence exposure may
contribute to reduced sensitivity to changes in one’s own bodily state as well as a more
limited emotional vocabulary and less differentiated emotion concepts. Consistent with this
possibility, exposure to stressful life events in adolescence prospectively predicts declines in
emotional awareness over time (McLaughlin et al., 2009; McLaughlin & Hatzenbuehler,
2009).

Existing evidence suggests that low emotional awareness (i.e. alexithymia) may be a factor
that contributes to the association of multiple risk factors with transdiagnostic
psychopathology. Indeed, low emotional awareness is associated with many forms of
psychopathology, including substance abuse (Rybakowski et al., 1988; Taylor et al., 1990),
conduct disorder (Deborde et al., 2015), depression (Honkalampi et al., 2002), anxiety
(Hendryx et al., 1991), PTSD (Frewen et al., 2008), obsessive compulsive disorder (Grabe et
al., 2006), and schizophrenia (van ‘t Wout et al., 2007). Two potential pathways could
explain these associations. First, low emotional awareness may disrupt the ability to regulate
emotions (Barrett et al., 2001; Kalokerinos et al., 2019). Second, because low emotional
awareness is associated with more difficulty recognizing emotions in others (Grynberg et al.,
2012), low emotional awareness could impair social functioning and in turn contribute to
multiple forms of psychopathology (Collin et al., 2013). Both of these pathways could
explain why low emotional awareness may be a transdiagnostic mechanism conveying risk
for multiple forms of psychopathology emerging in middle childhood and adolescence.

In line with this perspective, recent conceptualizations of psychopathology have shifted
away from categorical diagnoses and instead advocated for focusing on underlying
dimensions that reflect broader psychopathology. Empirical evidence supports the existence
of a transdiagnostic psychopathology factor, termed the general factor or p-factor, that
reflects the co-occurrence of psychopathology symptoms in children, adolescents, and adults
(Caspi et al., 2014; Castellanos-Ryan et al., 2016; Gomez et al., 2018; Laceulle et al., 2015;
Lahey et al., 2012; Martel et al., 2017; Murray et al., 2016; Neumann et al., 2016; Patalay et
al., 2015; Schaefer et al., 2018; Snyder et al., 2017). Adolescence is a period of risk for the
onset of most forms of psychopathology (Kessler et al., 2005), and considerable evidence
supports the notion that childhood violence exposure is associated with transdiagnostic risk
for psychopathology (Caspi et al., 2014; Keyes et al., 2012; Weissman, Bitran, et al., 2019).
However, the mechanisms that underlie this transdiagnostic risk have only recently been
examined. In prior work, we demonstrated that elevations in emotional reactivity,
engagement in maladaptive emotion regulation strategies (e.g., rumination), and altered
patterns of neural response in the brain’s salience network to threat cues are mechanisms
linking childhood violence exposure with the emergence of psychopathology over time
(Weissman, Bitran, et al., 2019; Weissman, Jenness, et al., 2019). Here, we investigate
whether low emotional awareness may be an additional mechanism linking both adolescent
development and violence exposure with the p-factor.

We investigated factors that influence emotional awareness in childhood and adolescence
and the association between self-reported emotional awareness and the p-factor in two
studies. In Study 1 we modeled the structure of psychopathology in a community sample of
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children and adolescents and evaluated the age-related differences in p-factor and self-
reported emotional awareness, and the association between emotional awareness the p-factor
concurrently. In Study 2, we extended this work by examining the influence of both age and
childhood violence exposure on emotional awareness and the p-factor both concurrently and
prospectively over time. Finally, we investigated whether low emotional awareness was a
mechanism underlying the association of age and violence exposure with increases in the p-
factor over time. Given prior work suggesting that the developmental trajectory of emotional
awareness varies in males and females (van der Cruijsen et al., 2019), we also investigated
whether sex was related to emotional awareness or moderated associations of age and
violence exposure with emotional awareness in both studies.

The following are all the measures, conditions, and data exclusions evaluated in this
investigation.

Participants.—Data were drawn from a cross-sectional study of emotional development
(Nook et al., 2017a, 2018a, 2019) conducted in a community sample spanning ages 4 to 25
years. Psychopathology measures were only validated for participants aged 7-19 years.
Thus, our analytic sample was restricted to the 120 participants (62 female) in this age
range. Participants’ races were Asian American (n=5, 4%), Black (n=12, 10%), Latinx (n=9,
8%), White (n=77, 64%), Multi-racial (n=15, 13%), and “Other” (n=2, 2%). All participants
were native English speakers who were compensated for their time and recruited from
communities surrounding Harvard University and the University of Washington. Participants
provided informed written consent/assent, and minor participants received written
permission for their participation from a parent or legal guardian. The Committee on the Use
of Human Subjects at Harvard University and the University of Washington Institutional
Review Board approved all research procedures.

Emotional awareness.—Low emational awareness was measured using 12 items (e.g. “I
have feelings | can’t quite identify”) from the Alexithymia Questionnaire for Children,
excluding the 8 items of the externally oriented thinking subscale, which has low reliability
in children and adolescents (Rieffe et al., 2006). Items are rated on a 5-point Likert scale
from “Strongly Disagree” to “Strongly Agree.” This scale reliably measures low emotional
awareness in children and adolescents (Heaven et al., 2010; Loas et al., 2017) and had good
internal consistency in this sample (a =.89). Higher scores indicate lower emotional
awareness. Emotional awareness measures were available for 104 of the 120 participants.

Symptoms of psychopathology.—Depression symptoms were assessed via child self-
report with the Children’s Depression Inventory-2 (CDI), a recently revised version of the
widely used self-report measure of depressive symptoms in children and adolescents
(Kovacs, 1992, 2011). The CDI has demonstrated good reliability and validity among
children and adolescents (Craighead et al., 1998), and it demonstrated excellent internal
consistency in our sample (a =.90). Nine participants exceeded a recommended cutoff score
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of 15 for depression on the CDI. Anxiety symptoms were assessed via child self-report with
the Screen for Child Anxiety Related Emotional Disorders (SCARED), which measures
anxiety disorder symptoms across five domains: panic/somatic, generalized anxiety,
separation anxiety, social phobia, and school phobia (Birmaher et al., 1997). The SCARED
has sound psychometric properties (Birmaher et al., 1997, 1999) and excellent internal
consistency in our sample (a = .93). Sixteen participants exceeded a recommended cutoff
score of 25 for anxiety on the SCARED. Externalizing symptoms were assessed using both
child and caregiver reports on the Youth Self-Report (YSR) and Child Behavior Checklist
(CBCL) (Achenbach, 1991). The YSR/CBCL scales are among the most widely used
measures of youth emotional and behavioral problems. Eleven participants exceeded a
recommended a cutoff T-score of 65 for Externalizing Problems on the YSR/CBCL. The
higher raw score between the CBCL and Y SR was used from the Attention Problems, Rule
Breaking Behaviors, and Aggressive Behavior subscales. Symptoms of PTSD were assessed
using child- and parent-report versions of the UCLA PTSD Reaction Index (PTSD-RI) (The
University of California at Los Angeles Post-traumatic Stress Disorder Reaction Index,
2004). The PTSD-RI assesses PTSD re-experiencing, avoidance/numbing, and hyper-arousal
symptoms according to DSM-1V criteria. A total symptom severity score is generated by
summing all items. The PTSD-RI has sound psychometric properties (Steinberg et al.,
2013), and had excellent internal consistency in our sample (a =.92). The higher of the
parent and child reported PTSD symptom severity score was used. Five participants
exceeded a recommended cutoff score of 35 for PTSD. The use of the higher of parent or
child report on the CBCL, YSR, and PTSD-RI is an implementation of the standard “or”
rule used in combining parent and child reports of psychopathology. In this approach, if
either a parent or child endorses a particular symptom, it is counted, and the reporter
endorsing the higher level of symptoms or impairment is used. This is a standard approach
in the literature on child psychopathology - for example it is how mental disorders are
diagnosed in population-based studies of psychopathology in children and adolescents (e.g.
Kessler et al., 2012; Merikangas et al., 2010).

Defining p-factor.—Following Caspi et al. (2014) and recent replications (Laceulle et al.,
2015; Schaefer et al., 2018; Weissman, Bitran, et al., 2019), we performed confirmatory
factor analysis (CFA) to test two standard models: a correlated-factors model specifying
Internalizing and Externalizing latent factors and a bi-factor model specifying both a
General Psychopathology latent factor (p-factor) and residual Internalizing and
Externalizing factors. In order to ensure that our latent factors were not being driven by one
or more indicators simply because of measurement differences across psychopathology
instruments (i.e., different number of items, scoring, etc.), we binned scores on each
indicator into deciles prior to CFA analyses. We used this method to transform skewed and
zero-inflated data and place it on the same scale for CFA. We used deciles because this is the
maximum number of bins allowed in MPIlus. Supplemental analyses binning scores by
quartiles instead of deciles did not meaningfully change the results (see Supplemental
Materials). All CFA analyses were performed in MPlus version 8.1 (Muthén & Muthén,
2012). Given that our observed indicator variables were slightly skewed and kurtotic, we
used the robust maximum likelihood estimator (MLR), which employs a sandwich estimator
to arrive at standard errors robust to non-normality of observations. MLR performs well in
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modest sample sizes with skewed data, as in the present study (Li, 2016). We assessed the
relative fit of each model using the Akaike Information Criterion (AIC), Bayesian
Information Criterion (BIC) and the Sample Adjusted BIC.

Analysis.—Linear regression was used to evaluate associations of age, sex, and their
interaction with low emotional awareness and of low emotional awareness with latent factor
scores for psychopathology, controlling for age, sex, and their interaction. All data and code
are available at https://github.com/dgweissman/EMAware_P.

Model of general psychopathology.—In initial models, PTSD symptoms did not load
significantly onto the general factor in the bifactor model or to the internalizing factor in the
correlated-factors model. Therefore, PTSD symptoms were excluded from final models.
Consistent with prior work, the bifactor and correlated-factors model provided similar fit to
the data. Fit indices for the bi-factor model were: AIC = 2681.05, BIC = 2869.94, Sample
adjusted BIC = 2708.20. Standardized factor loadings for the latent p-factor ranged from
0.47 t0 0.93 (all p’s <.001). Fit indices for the correlated-factors model were: AIC =
2684.00, BIC = 2825.50, Sample adjusted BIC = 2676.76. Standardized factor loadings for
the Internalizing (CDI, SCARED) latent factor were 0.99 and 0.67 respectively, both p's
<.001. Standardized factor loadings for the Externalizing (Aggressive Behaviors, Rule
Breaking Behaviors, Attention Problem) latent factor ranged from 0.55 to 0.80, all p’s
<.001. The internalizing and externalizing factors were correlated at .715, p < .001.

We extracted general factor scores from the bifactor model for further analyses because i)
our primary interest was in psychopathology across the externalizing and internalizing
spectrum, ii) both models fit the data similarly, and iii) we had some concerns about the
reliability of the internalizing factor in the correlated factors model when estimated by only
two indicators (Kline, 2015).

Age and Sex Differences in Emotional Awareness.—Emotional awareness was
marginally correlated with age (r=.19, p=.056), and males and females did not differ
significantly in emotional awareness (Cohen’s d= .10, t=0.49, p=.625; Table 1). However,
there was a significant age x sex interaction in relation to emotional awareness (B = 1.53, SE
=0.67, p=.024). Low emotional awareness was positively associated with age in females (-
=.39, p=.004) but not males (r=-.05, p=.752, Figure 1). Thus, emotional awareness
decreased from childhood to adolescence for females but not males.

Age, Sex, and Psychopathology.—The p-factor was marginally correlated with age (-
=.17, p=.059). Males and females did not differ in the magnitude of the p-factor (Cohen’s
ad=-.23, t=-1.29, p=.200). The age x sex interaction in relation to the p-factor was
marginal (B =.09, SE = .05, p=.068).

Emotional awareness and psychopathology.—Low emotional awareness was
moderately and significantly correlated with the p-factor (r= .49, p< .001; Figure 1) in an
unadjusted model. The association remained significant controlling for age, sex, and their
interaction (B = .04, SE=.008, p<.001).
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Study 1 demonstrated that emotional awareness declines and psychopathology increases
with age across middle childhood and adolescence among females, but not males, and that
low emotional awareness was strongly associated with the p-factor. Although it may be
intuitive to think that emotional awareness would improve across childhood and
adolescence, we found the opposite. This finding replicates and extends prior work (e.g., van
der Cruijsen et al., 2019) by showing that worsening emotional awareness across this age
window explains symptoms of broad transdiagnostic psychopathology in females but not
males. Additionally, the strong concurrent association between low emotional awareness and
the p-factor suggests that it may be a transdiagnostic risk factor contributing to
psychopathology. However, the cross-sectional nature of this study’s design leaves the
direction of this relationship unclear: low emotional awareness could also be a shared
consequence of many forms of psychopathology symptoms. Similarly, even though these
results suggest that increasing difficulties in emotional awareness in females might explain
their increased symptoms of psychopathology during adolescence, the lack of a longitudinal
design limits the application of mediation approaches (Maxwell & Cole, 2007).

Consequently, Study 2 aimed to replicate the findings of Study 1 in a larger dataset and
extend them in two important ways. First, Study 2 utilized two waves of longitudinal data to
examine whether low emotional awareness was not only concurrently associated with
psychopathology, but if it predicted change in psychopathology prospectively over time and
whether it explained age-related differences in psychopathology among females. Second,
Study 2 evaluated if childhood violence exposure was associated with low emotional
awareness, and further if low emotional awareness was a mechanism linking violence
exposure with psychopathology over time.

The following are all the measures, conditions, and data exclusions evaluated in this
investigation.

Participants.—As reported on previously (Weissman, Bitran, et al., 2019), youth aged 8-
16 years and a parent or guardian were recruited to participate in a study examining child
violence exposure, emotion regulation, and psychopathology. A total of 262 youth aged 8-
16 years were enrolled into the study. Exposure to violence and other inclusion and
exclusion criteria were assessed during the first study visit, along with several behavioral
and self-report measures. Youth and caregivers were recruited for participation at schools,
after-school and prevention programs, adoption programs, food banks, shelters, parenting
programs, medical clinics, and the general community in Seattle, WA between January 2015
and June 2017. Recruitment efforts were targeted at recruiting a sample with variation in
exposure to violence. To do so, we recruited from neighborhoods with high levels of violent
crime, from clinics that served a predominantly low-SES catchment area, and agencies that
work with families who have been victims of violence (e.g., domestic violence shelters,
programs for parents mandated to receive intervention by Child Protective Services).
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Inclusion criteria for the violence-exposed group included exposure to physical or sexual
abuse or direct witnessing of domestic violence. Children in the control group were matched
to children in the maltreated group on age, sex, and handedness; inclusion criteria required
an absence of exposure to maltreatment or other forms of significant interpersonal violence.

Exclusion criteria included 1Q < 80, presence of pervasive developmental disorder, active
psychotic symptoms or mania, active substance abuse, and presence of safety concerns. 1Q
was measured with the Wechsler Abbreviated Intelligence Scale (WASI) (Wechsler, 2011) in
the first study visit. Pervasive developmental disorders were assessed via parent report. Of
the 262 children enrolled in the first study visit, three were excluded from all analysis due to
low 1Q (n=1), presence of pervasive developmental disorder (n=1), and presence of
psychotic symptoms and drug abuse (n=1). The total sample size for the present analysis
was 259 children and adolescents (118 female). Participants’ races were Asian American
(n=28, 11%), Black (n=76, 29%), Latinx (n=29, 11%), White (n=101, 39%), and “Other”
(n=25, 10%). A longitudinal follow-up assessment was conducted approximately two years
after baseline assessments (M= 21.96 months, SD = 7.88 months) to assess symptoms of
psychopathology. A total of 198 children and adolescents (76.4%) completed the follow-up
visit. Of the 65 children that dropped out, 44 were maltreated (28% attrition), and 21 were
not (20% attrition). Attrition did not differ significantly between maltreated or control
groups (y? = 2.38, p=.123).

All procedures were approved by the Institutional Review Board at the University of
Washington. Written informed consent was obtained from legal guardians; children provided
written assent. Maltreatment not previously reported to the relevant authorities was reported
to Child Protective Services using standard clinical procedures. Children with active safety
concerns were not enrolled in the study.

Measures.

Violence exposure.: For the purposes of this study, violence exposure included physical and
sexual abuse, and chronic exposure to domestic violence. We used a multi-informant, multi-
method approach for assessing exposure to violence. Children completed two interviews
with a trained member of our research team assessing child maltreatment experiences and
exposure to interpersonal violence: the Childhood Experiences of Care and Abuse (CECA)
Interview (Bifulco et al., 1994) and the Violence Exposure Scale for Children-Revised
(VEX-R) (Raviv et al., 1999, 2001). The CECA assesses caregiving experiences, including
physical and sexual abuse. We modified the interview to ask parallel questions about
witnessing domestic violence (i.e., directly observing violence directed at a caregiver). Inter-
rater reliability for maltreatment reports is excellent, and validation studies suggest high
agreement between siblings on maltreatment reports (Bifulco et al., 1997). The VEX-R
assesses the frequency of exposure to different forms of violence. Children are presented
with a cartoon and caption depicting a child of the same sex witnessing a type of violence
(e.g., “Chris sees a person slap another person really hard”) and experiencing that same type
of violence (e.g., “A person slaps Chris really hard”). Children are then asked to report how
frequently they have witnessed or experienced that type of violence (e.g., “How many times
have you seen a person slap another person really hard?”; “How many times has a person
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slapped you really hard?”) on a Likert scale ranging from O (Never) to 3 (Lots of times). We
added follow-up questions for each item that was endorsed to gather additional information

(e.g., the perpetrator, age of onset). The VEX-R demonstrates good reliability and has been

validated with children as young as second grade (Raviv et al., 1999, 2001).

Children also completed two self-report measures: the Childhood Trauma Questionnaire
(CTQ) (Bernstein et al., 1997) and the UCLA PTSD Reaction Index (PTSD-RI) (The
University of California at Los Angeles Post-traumatic Stress Disorder Reaction Index,
2004). The CTQ is a 28-item scale that assesses the frequency of maltreatment during
childhood, including physical and sexual abuse. Validated thresholds for exposure to
physical and sexual abuse (Walker et al., 1999) were applied here in evaluating abuse
exposure based on the CTQ. The CTQ has excellent psychometric properties including
internal consistency, test-retest reliability, and convergent and discriminant validity with
interviews and clinician reports of maltreatment (Bernstein et al., 1994, 1997). The PTSD-RI
includes a trauma screen that assesses exposure to numerous traumatic events, including
physical abuse, sexual abuse, and domestic violence and additionally assesses PTSD
symptoms. The PTSD-RI has good internal consistency and convergent validity (Steinberg et
al., 2013).

Caregivers completed three self-report measures: the Conflict Tactics Scale-Parent Child
Version (CTS) (Straus et al., 1998), the Juvenile Victimization Questionnaire (JVQ) lifetime
caregiver report (Finkelhor et al., 2005), and the caregiver version of the PTSD-RI. The CTS
includes 22 items assessing caregiver responses to child disobedience or misbehavior in the
past year. Caregivers indicate how frequently they have used each strategy (e.g., shook him/
her) on a Likert scale ranging from 0 (This has never happened) to 6 (more than 20 times in
the past year) and can also indicate if they have used the strategy in the past but not in the
last year. The CTS has adequate reliability and good discriminant and construct validity
(Straus et al., 1998). The JVQ includes 34 items assessing exposure to crime, child
maltreatment, peer and sibling victimization, sexual victimization, and witnessing and
indirect victimization and has excellent psychometric properties, including test-retest
reliability and construct validity (Finkelhor et al., 2005). Caregivers endorsed whether their
child had experienced each event in his/her lifetime. Caregivers also completed the trauma
screen included in the PTSD-RI, described above. A trained interviewer followed up with
the caregiver if the endorsed any form of abuse or domestic violence to gather additional
information about the experience.

Children were classified as experiencing physical or sexual abuse if abuse was endorsed by
the child (on the CECA interview, PTSD-RI trauma screen, or above the validated CTQ
threshold) or parent (on the CTS, JVQ, or PTSD-RI trauma screen). A total of 100 children
(38.6%) experienced physical or sexual abuse. Inter-rater reliability was fair to good for
child and caregiver reports (82.0% agreement; kappa=0.62). Exposure to domestic violence
(on the VEX-R interview or PTSD-RI trauma screen) was determined based on child report
only. A total of 99 children (38.2%) reported witnessing domestic violence. Exposure to
violence was coded dichotomously, with a 1 indicating that participants had been exposed to
physical abuse, sexual abuse, or domestic violence, and a 0 indicating no exposure to those
types of violence.
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Emotional awareness.: Emotional awareness was measured using the 8-item (e.g. “I have
feelings that I can’t figure out™) Poor Emotional Awareness subscale of the Emotional
Expressiveness Scale for Children (EESC), a well validated measure in children and
adolescents (Penza-Clyve & Zeman, 2002). The scale had excellent reliability in this sample
(o =.91). Items are rated on a 5-point Likert scale from “not at all true” to “extremely true.”
Higher scores indicate lower emotional awareness.

Psychopathology.: Symptoms of psychopathology were measured using the same
instruments as in Study 1, and the p-factor was defined using the same methods and criteria
as in Study 1 (and as in Weissman et al., 2019). The CDI was used to measure depressive
symptoms. 39 participants exceeded a recommended cutoff score of 15 for depression on the
CDI. Anxiety symptoms were assessed with the SCARED. 73 participants exceeded a
recommended cutoff score of 25 for anxiety on the SCARED. Attention problems, rule
breaking behaviors, and aggressive behavior were assessed on the YSR and CBCL. 69
participants exceeded a recommended cutoff T-score of 65 for Externalizing Problems on the
YSR/CBCL. Post-traumatic stress disorder symptoms were assessed with the PTSD-RI. 52
participants exceeded a recommended cutoff score of 35 for PTSD. We performed CFA to
test a correlated-factors model and a bi-factor model. We binned scores on each indicator
into deciles prior to CFA analyses. All CFA analyses were performed in MPlus version 8.1
using MLR. As assessed by relative fit indices and factor loadings, both models fit the data
well at the baseline assessment, with a relatively better fit for the bi-factor model. Latent
factor scores for the p-factor from this model at baseline and follow-up were extracted for
further analysis.

Analysis.—First, linear regression was used to evaluate associations between age, sex, and
their interaction with emotional awareness and between violence exposure and emotional
awareness. We controlled for racial/ethnic minority status and income-to-needs ratio in these
analyses, as these characteristics varied between violence-exposed and unexposed youth (see
Supplemental Materials Table S1). Racial/ethnic minority status was a dichotomous variable
indicating whether participants identified with a race or ethnicity other than white. Income-
to-needs ratio was calculated by dividing the parent-reported family income by the poverty
threshold for a family of that size as indicated by the U. S. Census Bureau (U.S. Census
Bureau, 2019). Second, we investigated the association between age, sex, and their
interaction with p-factor scores at baseline, and between violence exposure and p-factor
scores at baseline, controlling for racial/ethnic minority status, and income-to-needs ratio.

Third, we evaluated the associations between emotional awareness and p-factor scores at
baseline and at the follow-up, controlling for p-factor scores at baseline and the time elapsed
from baseline to follow-up. Age, sex, their interaction, violence exposure, income-to-needs
ratio, and racial/ethnic minority status were included as covariates in both analyses, due to
their hypothesized association with emotional awareness and/or the p-factor. Controlling for
the time elapsed between visits ensures that any differences in longitudinal change in the p-
factor is not attributable to differences in the length of time since the previous measurement
of the p-factor.
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Fourth, a parallel mediation model with bootstrapped confidence intervals (10,000
iterations) was estimated using the lavaan package in R (Rosseel, 2012) to evaluate whether
emotional awareness mediated the association between violence exposure and the p-factor at
follow-up and between the age and the p-factor at follow-up. A moderated mediation model
was additionally evaluated to determine whether low emotional awareness mediated age-
related increases in p-factor among females only. Because results of regression analyses
revealed that the p-factor at baseline was the only covariate associated with the p-factor at
follow-up, no other covariates were included in the mediation model. All data and code are
available for download at https://github.com/dgweissman/EMAware_P.

Descriptive statistics and intercorrelations are summarized in Table S1 in Supplementary
Materials.

Model of general psychopathology.—As described previously (Weissman, Bitran, et
al., 2019), the correlated factor model and the bifactor model fit the data similarly, with a
slightly better model fit for the bifactor model. In contrast to the models in Study 1, PTSD
symptoms loaded significantly onto the p-factor in the bifactor model and onto the
internalizing factor in the correlated factors model and were therefore included in the
models. Factor scores for the p-factor were extracted for further analyses.

Age, sex, and emotional awareness.—Age and low emotional awareness were
positively correlated at baseline (r= .18, p=.005). Low emotional awareness did not differ
significantly between males and females (Cohen’s d= .11, t= 0.85, p=.398). There was a
significant age x sex interaction in relation to emotional awareness (8= .963, SE=0.364, p
=.009), such that low emotional awareness was positively associated with age in females (-
=.35, £<.001) but not males (r= .01, p=.878, Figure 1).

Childhood violence exposure and emotional awareness.—Violence-exposed
youth had higher scores on low emotional awareness than children and adolescents with no
history of violence exposure (Cohen’s d= 59, t=4.92, p< .001). This association remained
robust and significant even after controlling for income-to-needs ratio, and racial minority
status (B=4.51, SE=1.17, p<.001).

Age, sex, childhood violence exposure and psychopathology.—There was a
small but significant positive correlation between age and the p-factor at baseline (r=.14, p
=.021). P-factor scores at baseline did not differ significantly between male and female
adolescents (Cohen’s d= .02, t=0.19, p=.851), and the age x sex interaction in relation to
p-factor at baseline was not significant (B =.0491, SE=.0429, p=.254).

Emotional awareness and psychopathology.—Low emotional awareness was
significantly correlated with the p-factor with a moderate effect size (r= .52, p<.001;
Figure 1). This association remained robust and significant even after controlling for age,
sex, their interaction, violence exposure, income-to-needs ratio, and racial minority status (B
=.044, SE=.006, p<.001).
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Low emotional awareness as a transdiagnostic mechanism.—Low emotional
awareness was significantly associated with the p-factor at follow-up, controlling for the p-
factor at baseline, violence exposure, time between visits, age, sex, their interaction, racial
minority status, and income-to-needs ratio (B=.019, SE=.007, p=.011; Table 2). When
comparing the mediation and moderated mediation models, including the interaction
between sex and age significantly improved model fit (x 2 = 123.37, p < .001), so the
moderated mediation model was used. In both models, the indirect effect of violence
exposure on the p-factor at follow-up via low emotional awareness did not include 0
(Unstandardized Estimate = .07, SE = .04, 95% C/= .01-.15), providing evidence of
mediation of the effect of violence exposure on the p-factor by emotional awareness in all
participants (Figure 2). The conditional indirect effect of age on the p-factor at follow-up,
with the path from age to emotional awareness conditional on sex, did not include 0,
providing evidence of moderated mediation (Unstandardized Estimate = .02, SE = .01, 95%
C/=.002-.04), such that lower emotional awareness only explained age-related increases in
the p-factor in females (Figure 2).

In a large longitudinal sample of children and adolescents, many of whom had been exposed
to violence in the form of physical or sexual abuse or domestic violence, age was associated
with low emotional awareness in females but not males, and low emotional awareness was
positively associated with the p-factor at both baseline and follow-up. These results
replicated the associations found in Study 1. When turning to other risk factors, we also
found that exposure to violence was associated with lower emotional awareness. Finally, low
emotional awareness predicted increases in the p-factor over time and mediated associations
of both violence exposure and age with the p-factor, although the latter was true only for
females. These results suggest that low emotional awareness may be a transdiagnostic
mechanism linking childhood violence exposure with psychopathology and a mechanism of
age-related increases in psychopathology among females.

General Discussion

We demonstrated in two studies of children and adolescents that emotional awareness
declines from middle childhood through adolescence, is associated with transdiagnostic
psychopathology concurrently, and predicts increased psychopathology over time. This
suggests that low emotional awareness may be a factor that increases risk for the emergence
of multiple forms of psychopathology across the internalizing and externalizing spectrum in
adolescence. These longitudinal findings extend prior work associating low emotional
awareness and specific forms of psychopathology (Hendryx et al., 1991; Honkalampi et al.,
2002; Taylor et al., 1990; van der Cruijsen et al., 2019). Low emotional awareness also
emerged as a factor explaining increases in transdiagnostic psychopathology as a function of
adolescent development among females and exposure to violence. These findings suggesting
that low emotional awareness may be a mechanism contributing to increased risk for
emerging psychopathology during adolescence.
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Low emotional awareness may contribute to psychopathology across the internalizing and
externalizing spectrum in a number of ways. Difficulty assigning emotional labels to
negative affect has been found to disrupt effective emotion regulation in prior studies
(Barrett et al., 2001; Kalokerinos et al., 2019), and difficulties with emotion regulation are a
well-established transdiagnostic risk factor for psychopathology (Aldao et al., 2010; Burns
et al., 2010; McLaughlin, Aldao, et al., 2014a, 2014b; McLaughlin & Nolen-Hoeksema,
2011; Messman-Moore & Bhuptani, 2017). Thus, low emotional awareness may connect
these two lines of work: Difficulties understanding what one is feeling may disrupt effective
emotion regulation, leading to the emergence of multiple forms of psychopathology.
However, low emotional awareness could also lead to psychopathology via a more social or
interpersonal route. Low emotional awareness is associated with difficulties recognizing
emotions in others (Collin et al., 2013; Grynberg et al., 2012; Nook et al., 2015). Difficulties
identifying what other people are feeling may produce downstream issues in social support
and interpersonal emotion regulation, which are associated with psychopathology
(Hofmann, 2014; Marroquin, 2011; Williams et al., 2018). Finally, assigning a label to
emotional pictures results in reduced self-reported distress, psychophysiological responses,
and amygdala reactivity in children, adolescents, and adults (Burklund, David Creswell,
Irwin, & Lieberman, 2014; Gee et al., 2015; Lieberman, Inagaki, Tabibnia, & Crockett,
2011; Lieberman et al., 2007; Tabibnia, Lieberman, & Craske, 2008). Given that heightened
amygdala responses to affectively salient cues, particularly threatening stimuli, is associated
with many forms of psychopathology in children and adolescents (Beesdo et al., 2009;
Dotterer et al., 2017; Monk et al., 2008; Swartz et al., 2015), this could be another pathway
through which lower emotional awareness contributes to psychopathology risk. Thus,
children and adolescents with low emotional awareness may lack a foundation for effective
intrapersonal and interpersonal emotion regulation, putting them increased risk for
psychopathology. However, specifically identifying the mechanistic processes through which
these symptoms emerge remains an important area of future study.

In both studies, age was significantly related to low emotional awareness, but only in
females. This finding suggests that the transition into adolescence may generate difficulties
for females in identifying their emotions. These difficulties with emotional awareness, in
turn, may contribute to increased risk for psychopathology. This is consistent with prior
work suggesting that emotional awareness worsened across childhood and adolescence, and
that low emotional awareness explained variance in the emergence of depression across age
only in females (van der Cruijsen et al., 2019). Building upon the ideas presented above, one
potential explanation of these sex differences is that low emotional awareness may interfere
with social support specifically in adolescent females. Indeed, longitudinal research in
adolescents has found that emotional awareness is associated with number of friends in
females but not males (Rowsell et al., 2014). Thus, entering adolescence without strong
emotion identification and skills may lead females (but not males) to struggle to build
friendships, leading to difficulties finding social support, lower self-esteem and mood, and
potentially the emergence of psychopathology.

We also found that childhood violence exposure was associated with low emotional
awareness, and low emotional awareness mediated the association between childhood
violence exposure and increases in the p-factor over time. Children exposed to violence and
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other forms of adversity have difficulties with labeling and differentiating between emotions
(Pears & Fisher, 2005; Shenk et al., 2013), potentially due to stress-related disruptions in
detecting internal bodily states (Barrett & Simmons, 2015; McEwen, 1998), chronic
dysregulation in physiological stress response systems that may create a de-coupling
between subjective affect and physiological activation (Carpenter et al., 2011; Gordis et al.,
2010; Gunnar & Vazquez, 2001; Harkness et al., 2011; Heleniak et al., 2016; MacMillan et
al., 2009; McLaughlin, Sheridan, et al., 2014; Trickett et al., 2010), a lack of consistent
scaffolding and use of emotion language by parents (Denham et al., 1997; Pollak et al.,
2000), or specialization in the detection of anger at the expense of differentiating between
other types of negative emotions (Shenk et al., 2013). These findings extend prior work
demonstrating that more normative forms of stressful life events, such as peer victimization,
are associated with reductions in emotional awareness over time during adolescence
(McLaughlin & Hatzenbuehler, 2009; McLaughlin et al., 2009). Thus, it may be that not
only exposure to violence but a wider range of stressful experiences contribute to lower
facility at categorizing emotions, leading to low emotional awareness, and worsening
psychopathology over time. Further research is needed to examine this empirically.

Both studies identified similar hierarchical structures of psychopathology. However, in Study
1, PTSD symptoms did not load significantly on to the p-factor or the internalizing factor in
the correlated factors model. This may reflect the unique characteristics of PTSD relative to
the other diagnoses included in the analyses, in that the existence of PTSD symptoms is
contingent on the experiencing of a traumatic event. Because the Study 2 sample had far
more participants who experienced trauma, PTSD symptoms may have been more likely to
share an etiology with symptoms of other disorders in Study 2 than Study 1. This
speculation is supported by the finding in Study 1 that PTSD symptom severity was
significantly correlated with low emotional awareness among youth who experienced
trauma. The bifactor model and the correlated factor model fit the data similarly in both
Study 1 and Study 2. The precise structure of psychopathology in childhood and
adolescence is a topic of rich, ongoing investigation in much larger datasets, which are better
suited to answering that question (Castellanos-Ryan et al., 2016; Gomez et al., 2018;
Laceulle et al., 2015; Martel et al., 2017; Murray et al., 2016; Neumann et al., 2016; Patalay
et al., 2015; Schaefer et al., 2018; Snyder et al., 2017). However, both models converged in
demonstrating that symptoms of psychopathology are highly comorbid in samples of
children and adolescents and that low emotional awareness is transdiagnostically associated
with higher psychopathology.

These findings point to the possibility that interventions aimed at improving emotional
awareness could be effective at preventing the emergence of psychopathology, particularly in
adolescent females and children who have experienced violence. Improving emotional
awareness may also be useful as a treatment target for multiple forms of psychopathology.
Better emotional awareness is thought to be an important mechanism through which existing
effective interventions, such as the Unified Protocol, dialectical behavioral therapy, and
mindfulness based therapies, operate (Ellard et al., 2010; Holzel et al., 2011; Lynch et al.,
2006). A better understanding of emational awareness and its relation with violence
exposure and psychopathology may contribute to improvements in existing evidence-based
interventions.
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This investigation had several strengths, including replication of findings across samples
(one normative sample and one that included children with high levels of exposure to
violence and psychopathology), integration of multiple measures of violence exposure from
both youth and parents, and longitudinal measures of psychopathology. However, some
limitations constrain interpretation and suggest directions for future research. First, while the
use of multiple reporters for quantifying violence exposure in Study 2 and psychopathology
symptoms in both studies allays some concerns about associations being attributable to
shared method variance, work utilizing behavioral and ecological (e.g., experience sampling)
measures of emotional awareness (e.g. Aaron, Snodgress, Blain, & Park, 2018) would
provide necessary additional support to our findings. Second, in Study 2, although violence-
exposed and unexposed youth were matched on both age and sex, youth exposed to violence
had significantly lower income and a higher proportion of youth who are racial or ethnic
minorites. These factors frequently co-occur, and all analyses controlled for income-to-needs
ratio and racial minority status. However, potential confounds from this collinearity cannot
be entirely ruled out. In addition, it is possible that structural inequalities based on race and
socioeconomic status may not only increase risk for violence exposure but also alter one’s
response to and resources to cope with it. Future work in samples recruited specifically to
examine interactions among violence exposure, race/ethnicity and socioeconomic status
could help identify and disentangle more complex potential associations of race, ethnicity,
socioeconomic status and violence exposure with emotional awareness and
psychopathology.

Finally, the bifactor model has been criticized because fit indices tend to be biased in its
favor relative to other model types (e.g. Greene et al., 2019). Moreover, with sample sizes of
120 and 249, binning of the raw psychopathology data into deciles was necessary to achieve
model convergence. However, while this may call into question investigations that attempt to
characterize the “true” structure of psychopathology, our goal here is instead to
operationalize transdiagnostic psychopathology for the purposes of relating it to emotional
awareness. There is substantial evidence supporting the utility of the p-factor in quantifying
the impact of important risk factors on psychopathology broadly, suggesting that elucidating
the role of emotional awareness in contributing to the p-factor may significantly advance
clinical science (Caspi & Moffitt, 2018; Snyder & Hankin, 2017). Further, to illustrate the
robustness of the associations reported here, we have included analyses in which
psychopathology symptom counts were binned into quartiles instead of deciles, and using
CBCL/YSR internalizing and externalizing problems as psychiatric outcome variables
instead of the p-factor in Supplementary Materials, and the results are overall consistent with
those reported here.

Low emotional awareness is a transdiagnostic mechanism underlying psychopathology in
middle childhood and adolescence, as demonstrated by replication in two independent
samples. Moreover, low emotional awareness appears to be a mechanism linking childhood
violence exposure with psychopathology over time as well as age-related increases in
psychopathology in females. Improving emotional awareness may therefore be an important
target for early interventions designed to prevent psychopathology, particularly among
adolescent females and youth exposed to violence.

Clin Psychol Sci. Author manuscript; available in PMC 2021 March 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Weissman et al.

Page 16

Supplementary Material
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Figure 1: Scatterplots of relations between sex, age, low emotional awareness, and the p-factor
Low emotional awareness was measured with different instruments in studies 1 and 2. For

ease of interpretation and visualization purposes, both scales were centered on their
minimum value. Higher scores indicate lower emotional awareness. M = male, F = female,
Age is in years.
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Figure 2: Parallel mediation/moderated mediation of violence exposure and age (among females)
on the p-factor through low emotional awareness in Study 2

All coefficients are standardized. Solid lines indicate significant paths. Dotted lines indicate
nonsignificant paths. Main effects sex (female = 1) on emotional awareness and p-factor at
follow-up were not significant and are not displayed but were also included in the model.
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Table 1:

Descriptive Statistics and Intercorrelations for Study 1

Cohen’sd
% n 1 2 3 4 5 6 7 8
Female 52 62 07 10 21 02 12 -25 -30 -31
Racial/ethnic minority 36 43 .06 -08 45* 34 12 -08 .03 -.09
Correlations
N M SD 1 2 3 4 5 6 7 8
1. Age 120 1305 1078 -
2. Emotional awareness 104 25.00 3.44 .19 -
3. Anxiety 102 1379 1200 .16  g* -
4. Depression 100 629 656 19  g51* g F -
5.PTSD 110 1143 1376 -.07 .08 15 14 .
6. Aggression 120 678 458 -15 30* 93* pg* 13 -
7. Attention Problems 120 627 331 -06 35* 26F 57F 20% 60%F -
8. Rule Breaking 120 360 299 3% a3t oa* 4g* 07 4% 35* -

Note:

Page 26

*
p< .05, N=number of participants with valid data on that measure, High scores on Emotional awareness indicate lower emotional awareness.
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