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Article

Mature emotion regulation ability has been characterized 
by the flexibility to deploy specific strategies in a manner 
that effectively matches changing situational demands 
(Skinner & Zimmer-Gembeck, 2007). These skills play a 
crucial role in positive adjustment across the life span 
(reviewed in Berking & Wupperman, 2012; Zeman et al., 
2006). Yet, although flexible emotion regulation has 
received increasing attention in the adult literature (Aldao 
et al., 2015; Benson et al., 2019; Bonanno & Burton, 2013), 
in particular due to its role in adjustment after adverse 
events (Bonanno et al., 2004; Westphal et al., 2010), it is 
still relatively under-researched in youth. This gap is espe-
cially problematic as it pertains to the flexible regulation of 
emotional expression, which represents an important mile-
stone in adolescent development (Zeman et  al., 2006). 
Accordingly, to address this deficit in the current study, we 
adapted the Flexible Regulation of Emotional Expression 
(FREE) Scale developed for adults for use with preadoles-
cent and adolescent samples.

Expressive Flexibility

The ability to flexibly enhance or suppress emotional 
expression is known as expressive flexibility (EF) (Westphal 
et al., 2010). Work in this domain developed in response to 
traditional perspectives on emotion regulation that tended 
to view regulatory strategies, including the expression and 
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suppression of emotion, in relatively static terms, as either 
uniformly adaptive or maladaptive (reviewed in Aldao 
et al., 2010). As researchers began to explore these propen-
sities across situational variations, it became increasingly 
evident that consequences of emotional expression and sup-
pression tend to vary by situation (Bonanno et  al., 2007; 
Coifman & Bonanno, 2010; Kalokerinos et al., 2017).

Bonanno and colleagues (2004) proposed that “whether 
one expresses or suppresses emotional expression is not as 
important for adjustment as is the ability to flexibly express 
or suppress emotional expression as demanded by the situ-
ational context” (p. 482). These researchers developed an 
experimental paradigm to measure that ability, the EF task, 
in which participants enhanced emotional expression, sup-
pressed emotional expression, and behaved naturally on dif-
ferent trials (Bonanno et  al., 2004). More recently, a 
compatible self-report measure, the FREE Scale (Burton & 
Bonanno, 2016), was developed and validated against the 
experimental paradigm. The scale was based on a scenario 
approach and, mirroring the EF task, showed a higher order 
factor structure consisting of two second-order factors—
expressive enhancement ability and suppression ability—
representing four first-order factors grouped by regulation 
and emotional valence: enhance positive, enhance negative, 
suppress positive, and suppress negative. In addition to the 
enhancement and suppression scores, an overall EF score 
can be created.

Research using these measures in adult populations has 
linked EF with multiple facets of emotional and psycho-
logical well-being, such as lower scores of depression, anx-
iety, and higher life satisfaction (Burton & Bonanno, 2016; 
S. Chen et al., 2018). Furthermore, deficits in EF have been 
found in individuals with psychopathology (Gupta & 
Bonanno, 2011; Rodin et al., 2017). Although the concept 
of EF has been well established in adults, only very little 
research has been done so far in youth.

Expressive Flexibility in Youth

Learning to regulate emotions has been identified as one of 
the most important tasks starting in early childhood. 
Preschool age (3–5 years) is an important period for devel-
oping skills in theory of mind and perspective taking 
(Carlson et al., 2013; Zelazo, 2015). At the very young age 
of 3 years, children start to be able to regulate their expres-
sive behaviors, which has been shown in the very com-
monly used paradigm of the “disappointing present” 
(Saarni, 1984). The ability to regulate expressivity improves 
through childhood and is related to learning to differentiate 
between emotion and expression (Kromm et al., 2015). As 
emotional expression emerges in the context of social inter-
action (Holodynski & Friedlmeier, 2006), children have to 
learn about display rules. The understanding and use of dis-
play rules increase over elementary school age (Zeman 

et  al., 2006). At the ages 7–12 years, children have been 
shown to adapt their expression of emotions in response to 
the expectations of others in different interpersonal contexts 
(Zeman & Garber, 1996). Furthermore, by school age, chil-
dren show evidence of metacognition and flexible use of 
metacognitive strategies (Davis et al., 2010). Although the 
precision with which children tailor their choices of emo-
tion regulation strategies according to different situations is 
thought to increase, by the age of 7 to 11 years, children 
already show a sophisticated repertoire of emotion regula-
tion strategies that they can apply flexibly (Parsafar et al., 
2019).

As emotion regulation skills evolve through childhood, 
adolescence, and into adulthood, they become increasingly 
differentiated and autonomous, eventually peaking in the 
mature ability to flexibly match regulation strategies to 
meet situational demands (Skinner & Zimmer-Gembeck, 
2007). To date, a limited number of studies has conceptual-
ized emotion flexibility in youth in various ways, such as, 
for example, switching between strategies to regulate emo-
tions or switching between emotional states, or the display 
of different affective behaviors (Hollenstein et  al., 2004; 
Parsafar et al., 2019; Van der Giessen et al., 2015). In each 
of these conceptualizations, greater levels of emotion flex-
ibility have been linked to more positive mental health out-
comes. However, relatively little research has been 
conducted with EF.

The lack of research on EF in youth is even more con-
cerning as the appropriate regulation of emotion expression 
is widely viewed as an important milestone in middle child-
hood and adolescence (Zeman et  al., 2006). Heightened 
emotional reactivity coupled with the awareness of the 
interpersonal consequences for a particular display of emo-
tion and with elevated sensitivity to the evaluations of oth-
ers (Stifter & Augustine, 2019; Zeman et al., 2006) renders 
emotion expression a crucial developmental skill, for exam-
ple, for establishing positive social relationships (Wang 
et al., 2020).

Recently, the experimental EF task was adopted to mea-
sure youth’s expressive enhancement, suppression, and 
flexibility (Wang & Hawk, 2019). However, a direct adap-
tation of the FREE Scale from adults to youth is still lack-
ing. Wang and Hawk (2020) did develop a related 
self-report instrument assessing EF in youth revealing a 
two-factor structure of enhancement and suppression 
(Wang & Hawk, 2020). However, this measure raised sev-
eral methodological concerns. First, the items were not 
directly derived, that is, adapted, from the adult FREE 
Scale. Second, this study was normed in Chinese youth 
only, suggesting the possibility that some items might not 
be very well suited for a Western sample (e.g., “When a 
classmate does something funny in class, I can refrain from 
laughing to help maintain order”). Finally, they did not 
evaluate their EF measure in a sample of youth exposed to 



Haag et al.	 1267

extreme adversity, which, as we discuss below, has been 
shown to form a crucial component of the construct’s 
validity in adult samples.

Flexibility and Adversity

A number of studies have linked EF in adults with improved 
psychological adjustment in the aftermath of adverse events 
(Bonanno et al., 2004; Westphal et al., 2010). Of particular 
relevance, one study examined EF in a sample of adult sur-
vivors of childhood maltreatment. Using the experimental 
EF task (Bonanno et al., 2004), the authors found that a his-
tory of childhood maltreatment was associated with reduced 
levels of EF (Pițur & Miu, 2020).

There are two rationales for why EF warrants special 
attention in youth who experienced maltreatment. First, 
children who experienced abuse or neglect exhibit lower 
levels of emotion regulation than non-maltreated children 
(Kim-Spoon et  al., 2013). Research has also shown that 
children exposed to maltreatment have greater difficulties 
with the recognition, expression, and understanding of 
emotions (reviewed in Assed et al., 2020). Second, there is 
empirical evidence to suggest that mature emotion regula-
tion skills, thus potentially EF, can be beneficial in youths’ 
posttraumatic adjustment after maltreatment. For example, 
children who experienced childhood maltreatment but had 
achieved more mature levels of emotion regulation had 
lower levels of internalizing symptoms over time (Kim & 
Cicchetti, 2010). Complementarily, female adolescent sur-
vivors of sexual abuse who had greater emotion regulation 
difficulties were found to have more severe posttraumatic 
stress and depressive symptoms (Chang et  al., 2018). To 
date, however, no study has investigated the role of EF in 
the development of psychopathology in youth after mal-
treatment. Together, this evidence suggests that it is impera-
tive to adapt and validate the adult FREE self-report scale 
for use in youth and to include a sample of survivors of 
childhood maltreatment as part of that validation process.

The Current Study

Addressing these gaps, the present study adapted the items 
from the original FREE Scale for adults to capture corre-
sponding scenarios appropriate for youth. The newly 
adapted Flexible Regulation of Emotional Expression Scale 
for Youth (FREE-Y) was evaluated in several U.S. samples, 
including subsamples of participants with recent records of 
investigations for childhood maltreatment, and participants 
with a history of suicidal ideation, and a comparison group 
of youth from community samples. Using these data, we 
aimed to (a) interrogate the FREE-Y and examine its factor 
structure and reliability in the full sample; (b) test measure-
ment invariance across maltreatment status, age, and gender 
(in a reduced sample excluding youth with a history of 

suicidal ideation); (c) compare mean FREE-Y scores 
(Enhancement, Suppression, and Flexibility) across these 
three groups; and (d) evaluate the scale’s validity by inves-
tigating its associations to other theoretically and clinically 
relevant variables.

As the adult version, the FREE-Y Scale was designed to 
produce a multifactor structure consisting of the regulatory 
abilities of expressive enhancement and suppression in both 
positively and negatively valenced emotions. Because the 
FREE-Y Scale was designed using these predefined theo-
retical factors, we conducted confirmatory factor analyses 
(CFAs), rather than exploratory analyses, to compare model 
fit indices across competing nested models that differ in 
their regulation ability type and valence-type factor struc-
tures. We expect adequate fit of the higher order model pre-
sented in Burton and Bonanno (2016) to our data, as well as 
adequate internal consistencies. We further expect the mul-
tigroup test to reveal measurement invariance across mal-
treatment status, age, and gender. Based on the existing 
literature presented in the introduction (Assed et al., 2020; 
Kim & Cicchetti, 2010; Kim-Spoon et al., 2013), we antici-
pate group differences between participants investigated for 
child maltreatment versus comparison participants, in terms 
of the maltreatment group reporting lower means in EF 
scores. Previous studies have shown some gender differ-
ences in EF abilities using experimental measures: one 
study of EF in youth (Wang & Hawk, 2019) and a mixed 
pattern has been observed in adults. However, many studies 
have not examined gender differences in flexibility and no 
study has examined gender differences using the adult 
FREE Scale. Thus, because the FREE-Y is a novel measure, 
we propose no formal hypotheses regarding gender differ-
ences but will conduct exploratory analyses. Similarly, we 
also chose to examine age differences in an exploratory 
manner. Research on EF across disparate age groups in 
adults has not observed significant age differences (e.g., 
Emery & Hess, 2011; Wang & Hawk, 2019). Again, how-
ever, because the FREE-Y is a novel measure, we decided 
to include no specific hypotheses on age differences on this 
measure in a youth sample. With regard to construct valid-
ity, we chose an array of constructs based on their theoreti-
cal relevance and based on what the two existing studies 
examining self-report scales to assess EF have reported 
(Burton & Bonanno, 2016; Wang & Hawk, 2020) for the 
sake of comparability of their results with the FREE-Y. 
Thereby, we chose widely used measures of emotion regu-
lation as they also assess facets of self-regulation, just like 
EF. We expect positive associations with measures of emo-
tion regulation and negative associations with instruments 
assessing difficulties in emotion regulation. Furthermore, 
based on previous literature in adults showing that EF is an 
adaptive ability (Bonanno & Burton, 2013; S. Chen et al., 
2018; Gupta & Bonanno, 2011; Rodin et  al., 2017) and 
based on the results of the existing studies examining 
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self-report scales of EF (Burton & Bonanno, 2016; Wang & 
Hawk, 2020), we included a set of measures of common 
psychopathologies (depression, anxiety, posttraumatic 
stress disorder [PTSD]) to investigate construct validity and 
expect negative correlations with EF. Finally, as previous 
research in adults suggests that EF processes require cogni-
tive resources, thus limiting memory capacities (Bonanno 
et al., 2004), we wanted to elucidate this relationship further 
in youth and expect EF to be positively associated with a 
standardized measure of IQ and negatively with difficulties 
in executive functioning.

Method

Participants and Procedure

We report how we determined our sample size, all data 
exclusions, all manipulations, and all measures in the study. 
The present study combines data from across three sites that 
administered the FREE-Y and numerous measures of emo-
tion regulation, psychopathology (e.g., anxiety, depression), 
IQ, and executive functioning among youth up until 
September 2020. All study procedures were approved by 
the Institutional Review Boards at Columbia University’s 
Teachers College, Yale University, and Pennsylvania State 

University, and all participants provided informed age-
appropriate assent (youth < 18 years) and consent (care-
giver) prior to enrollment in the study. The consenting/
assenting process was carried out in a private area, by 
trained staff. It was stated that subjects are free to discon-
tinue participation at any time, without penalty. In addition 
to Human Subjects training, all staff involved with the 
recruitment or collection of data from subjects received 
specific training in the administration and importance of 
informed consent.

Overall, 654 participants aged 8 to 19 years were 
included, referred to as “youth” in the present study. Table 1 
displays sociodemographic data of the full combined study 
sample.

Although the primary purpose and recruitment strategies 
varied across sites (detailed below), it was necessary to 
combine samples from the three studies (a) to examine both 
clinical and comparison samples, considering differences in 
EF after adverse events and its potential buffering role in 
adjustment; (b) to include a wide age range spanning child-
hood to adolescence; and (c) to attain sufficient power for 
the analyses. Although Studies 1 and 2 include both partici-
pants considered as either clinical (i.e., having a history of 
child maltreatment or suicidal ideation) or serving as com-
parison groups, Study 3 was an unselected community 

Table 1.  Sample Characteristics of the Full Combined Sample (N = 654) and the Reduced Sample (n = 571).

Characteristics

Full combined sample Reduced samplea

N/M %/SD N/M %/SD

Age 13.01 2.98 12.30 2.47
Sex Female 341 53.0 288 51.4

Male 289 45.0 267 47.7
Other 13 2.0 5 0.9

Race White 381 59.2 357 63.7
Black/African 
American

102 15.8 86 15.4

Asian 54 8.4 27 4.8
Multiracial 62 9.6 57 10.2
Other 39 6.1 29 5.2
Unknown 6 0.9 4 0.7

Ethnicity Hispanic 106 16.5 83 14.8
Non-Hispanic 535 83.5 477 85.2

Household family income <$25,000 221 40.8 218 42.2
$25,000–$49,999 131 24.2 125 24.2
$50,000–$74,999 74 13.7 72 13.9
$75,000–$100,000 35 6.5 34 6.6
>$100,000 81 14.9 68 13.2

Type of investigated maltreatment 
(Study 1, n = 373)

Sexual abuse 57 15.3 57 15.3
Physical abuse 168 45.0 168 45.0
Neglect 148 39.7 148 39.7

aThe reduced sample, that is, excluding those participants who reported a history of suicidal ideation (n = 83), was used for the measurement 
invariance testing across maltreatment status and for the group comparisons of participants who have experienced maltreatment versus comparison 
participants.
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sample. The subsample of youth who reported a history of 
suicidal ideation was not analyzed separately as its sample 
size was limited (n = 83).

Study 1.  The first sample featured the first 439 children 
enrolled into a large longitudinal cohort study aimed at 
examining the impact of child maltreatment (i.e., sexual 
abuse, physical abuse, and child neglect) on subsequent 
adverse health consequences (see Schreier et al., 2021, for 
full details). As part of this cohort study, children aged 8 to 
13 (M = 11.42, SD = 1.44, 47.9% female) who experi-
enced an investigation for child maltreatment within the 
previous year were recruited via Statewide Child Welfare 
Information System (CWIS) records. A demographically 
matched comparison group of children were also enrolled. 
Children with developmental disabilities (reported by care-
givers and/or confirmed through CWIS), who are not able 
to read and understand English (as per caregiver report), 
whose CWIS involvement was more than 12 months ago, 
and whose caregivers are not able to read and understand 
English or refuse to participate are not eligible. Children in 
the comparison group additionally are not eligible if CWIS 
screening results in any records of prior involvement with 
Child Welfare agencies. Although recruitment for this 
cohort study is ongoing with a target enrollment of 900 chil-
dren, this initial subset of 439 was utilized for the purposes 
of the psychometric evaluation of the FREE-Y.

Study 2.  The second sample featured 172 adolescents (12–
19 years, M = 17.05, SD = 1.97, 67.3% female) recruited 
from the community, drawn from a study examining cogni-
tive risk factors for suicidal ideation. Participants were 
screened for suicidal ideation before enrolling them in the 
study and 48.3% (n = 83) of the sample included in the 
present study has a history of suicidal ideation. Study exclu-
sion criteria were as follows: the presence of any factor 
impairing the adolescent’s ability to effectively participate 
in the study, including non-fluency in English, the presence 
of gross cognitive impairment, agitated/violent behavior, or 
high/imminent risk of suicide. Participants are recruited via 
online advertisements and using flyers in the New York 
City community.

Study 3.  The third sample featured 43 older children and 
adolescents (8–17 years, M = 13.11, SD = 2.62, 48.6% 
female) recruited from the community, drawn from a study 
examining transdiagnostic processes related to stress and 
anxiety (e.g., emotional learning and regulation). Partici-
pants were recruited using flyers and online advertisements 
in the New Haven area. Exclusion criteria included (a) cog-
nitive impairment (Full-Scale Intelligence Quotient <80); 
(b) history of head injury or concussion; (c) history of 
chronic medical illness or neurological disorder; (d) life-
time history of psychotic disorders, autism spectrum 

disorder, bipolar disorder, conduct disorder, non-alcohol or 
non-tobacco substance use disorder, current alcohol or 
tobacco use disorder, current primary diagnosis of atten-
tion-deficit/hyperactivity disorder, or major depressive dis-
order; (e) acute suicidal ideation; (f) current use of 
psychotropic medication; (g) color blindness; (h) visual 
impairment that cannot be corrected; and (i) hearing impair-
ment. Contraindications for n magnetic resonance imaging 
(MRI) scan (e.g., braces, metal implants) and left-handed-
ness were also exclusionary given that a separate compo-
nent of the study involved an MRI scan.

Measures

Expressive Flexibility.  The Flexible Regulation of Emotion 
Expression Scale for Youth (FREE-Y) was developed for the 
present investigation and administered across all three sites. 
The FREE-Y Scale was designed to assess children and ado-
lescents’ perceived ability to modulate (i.e., enhance and 
suppress) their displayed emotion across different hypotheti-
cal scenarios. Scenarios from the adult version of the FREE 
Scale (Burton & Bonanno, 2016) were translated to real-life 
scenarios that youth can identify with and have most proba-
bly experienced. Items from the adult version of the FREE 
Scale (Burton & Bonanno, 2016) were adapted according to 
their face validity by researchers (AJ and CBC), one of 
whom (CBC) has worked extensively with children and ado-
lescents in educational, clinical, and research contexts. 
FREE items were adapted in two ways: by removing sce-
narios that some adolescents may not yet have experienced 
(e.g., replace “date” with “fun weekend”; replace work-
related experiences with school), and by adjusting language 
to be more age appropriate (e.g., replace “conceal” with 
“hide”). Overall, nine of the 16 FREE items were adapted to 
children and adolescents, while seven remained unchanged. 
For participants of Study 1, who range between 8 and 13 
years of age, instructions and items of the FREE-Y were 
read to them from a script by trained and probed research 
assistants to ensure they understood everything correctly. 
The items are rated on a 6-point scale (1 = unable, 6 = very 
able). Four expressive abilities are assessed by clusters of 
four items each: enhancing positive emotion, enhancing 
negative emotion, suppressing positive emotion, and sup-
pressing negative emotion. An EF score was obtained by 
subtracting the absolute value of the difference between the 
enhancement and suppression scores from a sum flexibility 
score, which was calculated by adding up enhancement and 
suppression scores (Westphal et al., 2010).

Alternative Measures of Emotion Regulation.  Three well-
established measures of emotion regulation, not focusing 
on emotion expression abilities, were administered in the 
present investigation. The Emotion Regulation Checklist 
(ERC; Shields & Cicchetti, 1998) and the Emotion 
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Regulation Index for Children and Adolescents (ERICA; 
MacDermott et al., 2010) were administered to Study 1, and 
the Modified Difficulties in Emotion Regulation Scale 
(M-DERS; Bardeen et al., 2016) was administered to Stud-
ies 2 and 3. Specifically, the ERC is a 24-item caregiver-
report questionnaire of youth emotion regulation and 
emotion reactivity. Items were rated on a 4-point Likert-
type scale (1 = never, 4 = almost always) assessing the 
frequency of emotional lability, expression, and regulation 
for the index child. Internal consistency for the ERC was 
excellent in the present study (α = .91). In addition to the 
ERC, the ERICA is a 16-item, self-report measure assessing 
emotion regulation during childhood and adolescence along 
three facets (i.e., emotional control, emotional self-aware-
ness, and situational responsiveness). Participants rated 
how much each statement is true about them on a 5-point 
scale (1 = strongly disagree, 5 = strongly agree). Internal 
consistency for the total score used in the present study was 
adequate (α = .78). Finally, the M-DERS, which is based 
on the Difficulties in Emotion Regulation Scale (Gratz & 
Roemer, 2004), is a 29-item self-report measure assessing 
five dimensions of emotion regulation (i.e., Identification, 
Non-acceptance, Impulse, Goals, Strategies). Participants 
rated to what extent each phrase applies to them on a 5-point 
scale (1 = almost never, 5 = almost always). Internal con-
sistency was excellent for the total score in the present study 
(α = 96).

Anxiety.  The Screen for Child Anxiety Related Disorders 
(SCARED; Birmaher et al., 1997), a 41-item validated and 
reliable questionnaire that assesses anxiety disorder symp-
toms in children and adolescents, was administered across 
all three study sites using the child self-report version. Par-
ticipants rated how true a statement is for them on a 3-point 
Likert-type scale (0 = not true or hardly ever true, 2 = very 
true or often true). A cutoff of ≥25 may indicate the pres-
ence of an anxiety disorder. This well-established measure 
was used in all three samples included in the present study 
and results in a total anxiety symptom severity score (α = 
.94), as well as five factors common to pediatric anxiety 
disorders: panic (α = .88), generalized anxiety (α = .87), 
separation anxiety (α = .79), social anxiety (α = .84), and 
school avoidance (α = .71).

Depressive Symptoms.  Depressive symptoms were captured 
using z-transformed scores from two self-report measures: 
the Children’s Depression Inventory–2 (CDI-2; Kovacs, 
2015), administered to Studies 1 and 3, and the Quick Inven-
tory of Depressive Symptomatology–Self-Report (QIDS-
SR; Rush et al., 2003), administered to Study 2. The CDI-2 
contains 28 items assessing symptoms of pediatric depres-
sion in children and adolescents. Items assess the cognitive, 
affective, and behavioral dimensions of pediatric depres-
sion and are ranked on a 3-point Likert-type scale (0 = low, 
2 = high). A cutoff of ≥20 may indicate clinically relevant 

levels of depression (Matthey & Petrovski, 2002). The 
overall internal consistency of the CDI-2 was good (α = 
.88). In addition, the QIDS-SR contains 16 items assessing 
recent symptoms of a major depressive episode by the 
Diagnostic and Statistical Manual of Mental Disorders (4th 
ed.; DSM-IV; American Psychiatric Association [APA], 
2000) on a 4-point Likert-type scale (0–3). Total scores 
≥11 indicate moderate to severe depression (Bernstein 
et al., 2010). The internal consistency of the QIDS-SR was 
good (α = .82). CDI-2 and QIDS-SR scores were z-trans-
formed and merged to obtain a depression score for the full 
combined sample of the present study.

Posttraumatic Stress.  Symptoms of PTSD were captured 
using the UCLA PTSD Reaction Index (UCLA PTSD-RI; 
Pynoos, 2015). In this fully structured clinical interview 
with youth, participants rate the frequency of 31 PTSD 
symptoms over the past month on a 5-point Likert-type-
scale (0 = none of the time to 4 = most of the time). A 
PTSD diagnosis was made based on Diagnostic and Statis-
tical Manual of Mental Disorders (5th ed.; DSM-5; APA, 
2013) criteria. The UCLA PTSD-RI was used in Study 1 
and yielded an excellent internal consistency in the present 
study (α = .94).

IQ and Executive Functioning.  Study 1 specifically featured 
the Woodcock–Johnson IV Test of Cognitive Abilities (WJ-
IV). The WJ-IV is a standardized measure of overall and 
domain-specific aspects of intelligence (Schrank et  al., 
2014), and was administered by trained study staff to youth 
of Study 1. The overall assessment of intellectual ability, 
that is, IQ, was used in the present study. Participants of 
Study 1 also completed the Behavior Rating Inventory of 
Executive Functioning–2 (BRIEF-2; Gioia et al., 2015) to 
assess pediatric executive functioning rated by the care-
giver. Subscales measure domain-specific aspects of execu-
tive function, such as inhibition, shifting, emotion control, 
planning, and organizing, that can be used to generate indi-
ces of emotion regulation (α =.93), behavioral regulation (α 
= .92), and cognitive regulation (α = .96), as well as a 
global regulation index (α = .98). Caregivers rate the fre-
quency of 63 executive functioning difficulties of their 
child on a 3-point Likert-type-scale (0 = never to 2 = 
often).

Statistical Analysis

Data were analyzed using the statistical software R version 
3.6.2 (R Core Team, 2021) for Mac. CFA was applied using 
the R lavaan (0.5-20) package (Rosseel, 2012) and multiple-
group CFA was applied using the R semTools (0.5-4.0) pack-
age (Jorgensen et al., 2021). CFA was used to examine the 
factor structure of the FREE-Y Scale within the full com-
bined sample of the present study. Thereby, goodness of fit 
for four models was examined. First, a single-factor model 
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was tested, where all items loaded onto a single-regulation-
type factor. Second, we tested an emotion-based two-factor 
model, with eight items loading on either a factor Enhance 
or Suppress. The third model tested included four factors, 
each comprising four items: enhance positive emotion, 
enhance negative emotion, suppress positive emotion, and 
suppress negative emotion. Finally, a fourth higher order 
model was tested, with four first-order factors (the same as 
described in the four-factor model) and two second-order 
factors, Enhance and Suppress. All CFAs were estimated 
using the robust maximum likelihood estimation procedure 
with robust standard errors and a scaled test statistic, due to 
non-normality of scores of several items (Rhemtulla et al., 
2012). Using Little’s test of missing completey at random 
(MCAR), missing data in the FREE-Y items can be assumed 
to be  MCAR, χ2(64) = 64.03, p = .475. Therefore, missing 
data (1.6%) were replaced using full information maximum 
likelihood estimation. Model fit for the different CFAs was 
evaluated with the model χ2, the comparative fit index (CFI), 
the robust root mean square error of approximation 
(RMSEA), and the standardized root mean square residual 
(SRMR). Although a non-significant χ2 value (p  >  .05) 
theoretically implies that the tested model is consistent with 
the data, it has been discussed that this is rarely achieved as 
it is dependent on sample size (Cheung & Rensvold, 2002). 
Simulation studies state that CFI values close to or above 
0.95, RMSEA less than 0.06, and SRMR values less than 
0.08 indicate acceptable model fit (Hu & Bentler, 1999; 
Iacobucci, 2010; Maydeu-Olivares et al., 2018; Schermelleh-
Engel et al., 2003).

The properties of the FREE-Y Scale were investigated 
across three different groups of participants: (a) Sample 1 
participants investigated for maltreatment as identified via 
child welfare records versus a comparison group from all 
three samples (maltreatment status), (b) participants 
younger than 13 years versus 13 years and older (age), and 
(c) girls and boys (gender binary). To maintain a more 
homogeneous non-clinical comparison group, participants 
who reported having a history of suicidal ideation in Study 
2 (n = 83) were excluded from the comparison group for 
the measurement invariance tests (and subsequent group 
comparisons). Regarding the age cutoff, 12 or 13 years are 
often referred to as the transition to adolescence (e.g., 
Casey, 2015; A. O. Cohen et al., 2016), and we ultimately 
chose 13 years as it aligns with the mean age of youth in our 
full combined sample.

Tests of measurement invariance were conducted with 
this reduced sample to investigate whether the same con-
struct has been measured across groups of maltreatment, 
age, and gender. First, two baseline CFA models were fit for 
each group comparison. Following current recommenda-
tions (F. F. Chen et al., 2005; Rudnev et al., 2018), six mod-
els were examined to assess measurement invariance in a 
second-order factor model. Multiple-group CFA using the 
robust maximum likelihood estimator was computed for the 

following sequential models: Configural Invariance—The 
number of factors and the pattern of fixed and free factor 
loadings were constrained to be the same across groups. 
This configural model was then used to compare against the 
next more restrictive model in the sequence (Model 1). 
Metric Invariance—Factor loadings of first-order (Model 
2a), and first- and second-order factors (Model 2b) were 
constrained to be equal across groups. Scalar Invariance—
Item intercepts (Model 3a), and item and first-order inter-
cepts (Model 3b) and first- and second-order factor loadings 
were constrained to be equal across groups. Uniqueness—
Unique variances of first-order factors (Model 4) and inter-
cepts, and first- and second-order factor loadings were 
constrained equally. Testing equal error variances of the 
items has been regarded as exceedingly stringent (Byrne, 
2010) and therefore was not included in the present study. 
Changes in model fit resulting of the more and more strin-
gent equality constraints were investigated by comparing 
the models sequentially. Comparisons of nested models 
were computed via Satorra–Bentler scaled χ2-difference 
tests (Satorra & Bentler, 2001) and changes in CFI and 
RMSEA. As the χ2-criterion has been considered too strin-
gent as it is dependent on sample size (e.g., F. F. Chen, 
2007; Cheung & Rensvold, 2002), generally accepted 
guidelines regarding changes in CFI and RMSEA were also 
applied in the present article. Accordingly, measurement 
invariance was considered established if the S-Bχ2-
difference test resulted in a p value >.05 or if a difference 
of |ΔCFI| ≥ .010 in the CFI was supplemented by a change 
of |ΔRMSEA| ≥.015 in RMSEA (F. F. Chen, 2007; Cheung 
& Rensvold, 2002; Putnick & Bornstein, 2016). Both the 
total sample size used in the CFA with the full sample and 
the sample sizes per group in measurement invariance tests 
are considered adequate as per recommendations (Barrett, 
2007; F. F. Chen, 2007; Cheung & Rensvold, 2002).

To examine differences in FREE-Y Scale scores across 
maltreatment status, age, and gender, two omnibus multi-
variate analyses of variance (MANOVAs) and subsequent 
univariate analyses of variance (ANOVAs) were conducted, 
that is, one model for maltreatment versus comparison 
using the reduced sample to have a more homogeneous 
comparison group (as described above) and one model for 
the binary variables of age and gender using the full sample. 
Results of the univariate ANOVAs were adjusted for mul-
tiple comparisons by means of rotation testing (Langsrud, 
2005) using the R ffmanova (1.1.0) package (Langsrud & 
Mevik, 2019). Relations between the FREE-Y Scale and 
other validity measures were investigated using bivariate 
Pearson correlations. The study samples used for comput-
ing the correlations vary, as different sets of measures were 
administered to the participants of the three studies included 
in the present work. Guidelines to interpret effect sizes are 
as follows: partial η2 = .01 or r = .10 indicates small, par-
tial η2 = .06 or r = .30 indicates medium, and partial η2 = 
.14 or r = .50 indicates large effects (J. Cohen, 1988).
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Results

Sample Descriptives

The full combined sample included 654 participants 
between the ages of 8.19 and 19.00 years (M = 13.01 years, 
SD = 2.98). As described above, a reduced sample was 
used in analyses where the participants who experienced 
maltreatment were analyzed against a comparison group. 
Characteristics of both the full combined and the reduced 
sample are displayed in Table 1. In addition, descriptive sta-
tistics and group comparisons across Studies 1 to 3 are pre-
sented in Table 2. While participants across Studies 1 to 3 
differed in age, no significant differences were found for 
depression or anxiety (Table 2).

CFA

The fit of four alternative structural models of increased 
complexity was investigated in the full sample via CFA, 
presented in Table 3. Although both the single- and the two-
factor models did not adequately fit the data, results of the 
four-factor model indicated that all indices of the measure-
ment model were in an acceptable range. Furthermore, 
comparisons indicated significantly better fit for the four-
factor model than for the two-factor model (Model C vs. B; 
Table 3). The higher order factor model evidenced similarly 
good fit to the data as the four-factor model. In practice, 
however, previous research has emphasized the importance 
of ability categories, rather than valence of the regulated 
emotion. For example, expressive enhancement and sup-
pression abilities predicted later psychological adjustment, 
independent of valence of the emotion (Bonanno et  al., 
2004; Westphal et  al., 2010). The primacy of ability over 
valence type is consistent with the higher order factor 
model. Thus, in all subsequent analyses, we focus on the 
higher order factor model and the second-order factors.

The higher order CFA model with the unconstrained fac-
tor loadings and intercepts is shown in Figure 1. All FREE-Y 
Scale’s item loadings on their respective factors were good, 
except for Item 14 with a loading <.40.

Item Statistics and Reliability

Table 4 contains the FREE-Y Scale items and their item 
statistics in the full combined sample. The item means were 
of medium to large size. Almost all item-total correlations 
were good (rit > .40), except those for Items 7 and 14. 
Internal consistencies were good for the eight-item compos-
ite Enhance (α = .77, M = 32.08, SD = 8.05, skewness = 
−0.22, kurtosis = −0.30) and Suppress scales (α = .74, M 
= 28.86, SD = 8.45, skewness = 0.18, kurtosis = −0.42), 
acceptable for the Enhance—positive (α = .73, M = 17.50, 
SD = 4.52, skewness = −0.59, kurtosis = −0.17) and the 
Suppress—positive (α = .70, M = 15.30, SD = 5.02, 

skewness = −0.03, kurtosis = −0.79) subscales, but were 
comparatively lower for the Enhance—negative (α = .65, 
M = 14.59, SD = 4.78, skewness = −0.04, kurtosis = 
−0.66) and the Suppress—negative (α = .60, M = 13.56, 
SD = 4.85, skewness = 0.13, kurtosis = −0.54) subscales.

Measurement Invariance

Multigroup CFA was performed to investigate whether the 
higher order model was invariant across maltreatment sta-
tus, age, and gender. Results are displayed in Table 5.

Maltreatment Status Invariance.  For the comparison of mal-
treated versus comparison participants (using the reduced 
sample, excluding the participants who were screened for 
suicidal ideation), the higher order factor model had accept-
able fit when fitted separately in both groups. Configural 
invariance was supported by an acceptably fitting baseline 
model. This configural model was then used to compare 
against the more restrictive measurement invariance models, 
that is, metric invariance. Metric invariance was tested con-
straining factor loadings of first-order (Model 2a) and first- 
and second-order factors (Model 2b) following 
recommendations described above (F. F. Chen, 2007; F. F. 
Chen et al., 2005). Both models of metric invariances fit the 
data well. Changes in CFI and RMSEA, when the metric 
invariance models were compared with previous models in 
the sequence, were within acceptable values (ΔCFI = .000 
and –.001, ΔRMSEA = −.001 and .000). Metric invariance 
across maltreatment status indicates that the items used to 
estimate the factor loadings have the same meaning for youth 
who experienced maltreatment and comparison participants. 
The next restrictive models, that is, the models of first-order 
scalar (Model 3a) and first- and second-order scalar (Model 
3b) invariance, also fit the data well. Scalar invariance was 
demonstrated as changes in CFI and RMSEA were again 
within acceptable values (ΔCFI = −.006 and .001, ΔRMSEA 
= −.001 and .000), even though the S-Bχ2-difference test 
was significant for Model 3a. This indicates that first- and 
second-order factor loadings, item intercepts, and first-order 
intercepts are invariant across maltreatment status. Finally, 
the most restrictive model, that is, invariance of unique vari-
ances (Model 4), was rejected according to the S-Bχ2-
difference rule, but not according to ΔCFI and ΔRMSEA 
rules (ΔCFI = −.004, ΔRMSEA = .001). In summary, mea-
surement invariance was established, suggesting that the 
FREE-Y measures the same construct across maltreatment 
status and that average item score comparisons are valid 
between youth who experienced maltreatment and compari-
son participants.

Age Invariance.  For the analyses of age invariance  
(<13 years vs. 13 years and older) using the full combined 
sample, the configural models showed good fit to the data. 
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Applying the S-Bχ2-differences rule, first-order scalar 
invariance of the item intercepts (Model 3a) was rejected 
across the age groups. However, all model comparisons 
showed invariance across age, considering changes in CFI 
and RMSEA.

Gender Invariance.  Invariance across gender (girls vs. boys) 
was established in the full combined sample. The baseline 
model fitted the data well, indicating configural invariance. 

The subsequent nested models demonstrated metric and 
scalar invariance as well as invariance of unique variances 
applying both the S-Bχ2-differences and ΔCFI and 
ΔRMSEA rules.

In summary, despite contrasting results using the S-Bχ2-
difference tests for three model evaluations, the FREE-Y 
can be considered invariant across youth who experienced 
maltreatment and comparison participants, across younger 
and older youth, as well as across girls and boys at the most 

Table 3.  Results of the Confirmatory Factor Analyses of the Different Models.

Models χ2a df CFI RMSEA 90% CI SRMR vs. Δdf Δχ2

A. Single-factor 535.96 104 .740 .090 [.083, .098] .071  
B. Two-factor 300.74 103 .881 .061 [.053, .069] .051 A 1 171.39***
C. Four-factor 188.34   98 .946 .042 [.033, .051] .043 B 5   95.87***
D. Higher order 189.17   99 .946 .042 [.033, .051] .043 C 1     0.88

Note. N = 645 (full combined sample). Robust fit indices presented. CFI = comparative fit index; RMSEA = root mean square error of approximation; 90% CI = 90% 
confidence interval for RMSEA; SRMR = standardized root mean square residual; Δdf = difference in degrees of freedom.
aAll ps < .001.
***p < .001.

Figure 1.  Higher-Order Factor Model of the FREE-Y.
Note. Standardized factor loadings presented from confirmatory factor analysis. All factor loadings are substantial and significant at p < .01. N = 654. 
FREE-Y = Flexible Regulation of Emotional Expression Scale for Youth.
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Table 4.  Item Descriptives of the 16 Items of the FREE-Y Scale.

Instructions and items (1 = unable, 6 = very able) M SD rit

Enhance positive
“The following scenarios involve POSITIVE emotion. For each scenario, indicate how well you would be able to be even MORE EXPRESSIVE than 

usual of how”:
  1  A friend wins an award for a sport that doesn’t interest you. 4.57 1.49 .62
  2  A friend gets a good grade and wants to talk about it. 4.36 1.52 .61
  3  A friend is talking about the fun weekend they had. 4.43 1.54 .61
  4  You receive a gift from a family member, but it’s a shirt you dislike. 4.13 1.57 .49
Enhance negative
“The following scenarios involve NEGATIVE emotion. For each scenario, indicate how well you would be able to be even MORE EXPRESSIVE than 

usual of how”:
  5  Your friend is telling you about what a terrible day they had. 4.27 1.61 .59
  6 � Your teacher is complaining about another class they teach that you do not take and know little 

about.
3.16 1.70 .52

  7 � A friend is talking about a bad fight they had with another friend that you secretly think is a good 
thing.

3.60 1.74 .39

  8  You’re attending the funeral of someone you don’t know. 3.56 1.79 .53
Suppress positive
“The following scenarios involve POSITIVE emotion. For each scenario, indicate how well you would be able to HIDE how you were feeling”:
  9 � While having lunch with a friend who has just recently failed a class, you find out that you earned 

honor roll.
4.42 1.57 .42

10  You are in class and you see an accidentally funny misspelling the teacher writes on the board. 3.69 1.82 .61
11 � You’re a guest at a serious religious ceremony and the person sitting next to you just whispered 

a funny joke.
3.79 1.71 .52

12 � During a meeting with a teacher, the teacher’s phone unexpectedly begins to play a funny and 
embarrassing ringtone.

3.40 1.84 .65

Suppress negative
“The following scenarios involve NEGATIVE emotion. For each scenario, indicate how well you would be able to HIDE how you were feeling”:
13  You are at a social event and the person you’re talking to frequently spits while they speak. 3.34 1.79 .53
14 � You hear that a close family member passed away just before you have to give an important class 

presentation.
3.10 1.84 .29

15 � You are having lunch with a new classmate on the first day of school, and a stranger spills their 
drink on you.

3.31 1.84 .52

16  � After you have a very irritating and stressful day, a sometimes annoying neighbor stops by to say 
hello.

3.81 1.72 .56

Note. N = 642–645 (full combined sample). rit = corrected item-total correlation per each of the two FREE-Y second-order factors; FREE-Y = Flexible 
Regulation of Emotional Expression Scale for Youth.

restrictive levels of measurement invariance applying ΔCFI 
and ΔRMSEA rules.

Group Differences

Mean differences for the FREE-Y Scale scores, Enhance, 
Suppress, and Flexibility, were examined across groups. The 
reduced sample was used when examining differences across 
maltreatment status, whereas the full combined sample was 
used for comparisons across gender and age. For the com-
parison of maltreatment versus comparison groups—
Omnibus MANOVA, F(3, 557) = 3.01, p = .030—although 
no significant differences were found for the Enhance score, 
F(1, 561) = 2.32, adjusted p = .131, partial η2 = .004, there 
were significant differences between participants of the 

maltreatment versus the comparison group in the Suppress, 
F(1, 560) = 9.28, adjusted p = .014, partial η2 = .02, and 
Flexibility scores, F(1, 560) = 6.32, adjusted p = .036,  
partial η2 = .01. For both scores, participants investigated  
for maltreatment had significantly lower scores (Suppress:  
M = 27.73, SD = 8.59; Flexibility: M = 51.80, SD = 16.09) 
than the comparison participants (Suppress: M = 30.01,  
SD = 8.11; Flexibility: M = 55.28, SD = 14.67). For gender, 
Omnibus multivariate analysis of covariance (MANCOVA), 
F(3, 615) = 6.49, p < .001, significant differences were 
found in the Enhance scores, F(1, 618) = 13.18, adjusted  
p = .002, partial η2 = .02, with girls reporting greater 
Enhancement abilities (M = 33.14, SD = 7.44) than boys  
(M = 30.72, SD = 8.51). No significant differences were 
found between female and male participants in the Suppress, 
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F(1, 617) = 0.10, adjusted p = .750, and Flexibility scores, 
F(1, 617) = 3.47, adjusted p = .098. No significant differ-
ences were found for the age group comparisons, Omnibus 
MANCOVA, F(3, 615) = 2.11, p = .098.

Association of the FREE-Y Scale With 
Other Measures of Emotion Regulation, 
Psychopathology, IQ, and Executive Functioning

Bivariate correlations of the FREE-Y Scale’s first- and sec-
ond-order factors with various validity measures of emotion 
regulation, psychopathology, and executive functioning 
(according to their availability in the three included studies) 
are presented in Table 6.

Expressive Enhancement.  Self-reported ability to enhance 
their emotional expression showed significant small to 
medium correlations with emotion regulation assessed via 
the ERICA (sample from Study 1). Although the direction 
of association between enhancement and self-reported dif-
ficulties in emotion regulation (M-DERS; Studies 2 and 3) 
and frequency of emotion regulation rated by the caregiver 
(ERC; Study 1) were as hypothesized, these associations 
were not statistically significant. Expressive enhancement 
was significantly negatively correlated with depression. 
No significant associations were found with PTSD, anxi-
ety, problematic executive functioning, and IQ (all from 
Study 1).

Expressive Suppression.  Significant positive correlations in 
a modest range were found for the suppression of emo-
tional expression with self-rated emotion regulation 
assessed by the ERICA, whereas no such correlations were 
found for caregiver-rated emotion regulation assessed via 
the ERC (both from Study 1). The M-DERS subscale 
Impulse was significantly negatively associated with Sup-
pression (Studies 2 and 3). In addition, Suppression was 
significantly negatively correlated with depression and 
school avoidance in the full combined sample, but not with 
PTSD (Study 1). A significant modest positive association 
was found with IQ (Study 1). Regarding difficulties in 
executive functioning, a significant negative association 
was revealed with the Emotion Regulation Index, whereas 
no significant association was revealed with the Global 
Regulation Index, and the Cognitive and the Behavior Reg-
ulation Index (Study 1).

Expressive Flexibility.  A significant medium-size positive 
correlation was found between Flexibility and self-rated 
emotion regulation along the ERICA (Study 1). In addition, 
Flexibility correlated significantly and negatively with both 
total emotion regulation difficulties and the Impulse sub-
scale (M-DERS; Studies 2 and 3). Flexibility showed small 

but significant negative correlations with depression, social 
anxiety, and school avoidance (full sample), and was sig-
nificantly positively associated with IQ (Study 1). No sig-
nificant associations were found between Flexibility and 
PTSD, executive functioning, and caregiver-rated emotion 
regulation along the ERC (all from Study 1).

Post hoc exploratory analyses on variances were con-
ducted to investigate a potential moderating role of mal-
treatment status in the association of EF (Enhance, Suppress, 
Flexibility) and the depression and those anxiety scales 
(Social Anxiety, School Avoidance) that have been shown 
to be significantly associated with EF. While no significant 
interaction terms were found for all FREE-Y scores in the 
prediction of Depression and School Avoidance (all ps > 
.05), maltreatment was a (marginally) significant moderator 
of the association between each of the FREE-Y scores 
Suppression and Flexibility and Social Anxiety: 
Suppression, F(1, 545) = 4.40, p = .036; Flexibility,  
F(1, 545) = 3.04, p = .081.

Discussion

The FREE-Y showed good psychometric properties, spe-
cifically an appropriate higher order factor structure; mea-
surement invariance across maltreatment status, age, and 
gender; adequate reliabilities; and construct validity evi-
denced in correlations with theoretically relevant markers 
of emotion regulation, psychopathology, IQ, and executive 
functioning. Together, these findings suggest that the newly 
adapted FREE-Y is a reliable and valid measure of EF in 
youth.

Consistent with the findings for the adult FREE (Burton 
& Bonanno, 2016), CFAs revealed similarly good fit for the 
four-factor and the higher order factor structure of the 
FREE-Y. Item loadings on the respective factors in the hier-
archal factor model were generally good for the FREE-Y, 
with the exception of one item. This item also had the low-
est item-total correlation, suggesting that this item may be 
less clearly related to the other items, as well as to the 
Suppress negative factor, and potentially less adequate for 
youth than for adults. However, because the factor loading 
and item-total correlation were close to the acceptable 
threshold, we retained this item in the FREE-Y to replicate 
the adult FREE Scale as much as possible.

Configural, metric, and scalar measurement invariance, 
as well as invariance of the unique variances of first-order 
factors have been established according to ΔCFI and 
ΔRMSEA rules, but not entirely based on the S-Bχ2-
difference rule. Leaning on the commonly used CFI and 
RMSEA criteria, these findings suggest that the FREE-Y 
captures the same construct across maltreatment status, 
age, and gender. These findings further suggest that the 
units and origins of the scale are stable, which permits 
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analyses of relations between constructs and comparisons 
of group means.

Comparing across groups, we found that participants 
exposed to maltreatment had lower Suppression and overall 
Flexibility abilities than comparison participants. Although 
high levels of adversity and/or psychopathology are gener-
ally associated with reduced flexibility in adults (reviewed 
in Coifman & Summers, 2019), particularly in the context 
of child maltreatment (Pițur & Miu, 2020), the associations 
between the specific ability scales and adjustment have var-
ied across contexts, populations, and types of outcomes. For 
example, veterans with PTSD were found to have equal 
suppression ability as veterans without PTSD, but less 
enhancement ability (Rodin et al., 2017), whereas bereaved 
adults suffering from complicated grief were less able to 
both enhance and suppress emotional expression compared 
with asymptomatic or married adults (Gupta & Bonanno, 
2011).

The disrupting effects of childhood maltreatment on 
emotion regulation development are well documented (Kim 
& Cicchetti, 2010; Noll, 2021). There are several possible 
explanations for the lowered suppression abilities among 
maltreated youth in the present study. First, maltreated 
youth show increased impulsivity. It has been hypothesized 
that neurocognitive adaptations, such as reduced stress 
reactivity, diminished cognitive and/or executive function-
ing capacities, in response to adverse rearing environments 
would exacerbate impulsivity (Lovallo, 2013; Oshri et al., 
2018; Thibodeau et  al., 2015). Second, maltreatment has 
been associated with diminished cognitive resources, which 
are necessary for expressive suppression (Bonanno et  al., 
2004; Richards & Gross, 2006). One reason for the dimin-
ished cognitive resources is that early life stress induced by 
maltreatment, as well as adverse rearing environments, has 
been linked to alterations in brain development (Morris 
et  al., 2007; Noll, 2021). Another potential reason is that 
repeatedly threatening environments can induce high levels 
of distress, arousal, and vigilance that would compete for 
cognitive resources with suppression (Kim & Cicchetti, 
2010). Both potential explanations are supported by the 
associations observed in the present study linking suppres-
sion inversely to IQ and the Impulse subscale of the 
M-DERS.

Unexpectedly, despite differences in FREE-Y scores 
across maltreatment status, we found no significant associa-
tions with PTSD symptomatology. The adult FREE showed 
negative associations with PTSD (Rodin et al., 2017) and, 
more generally, emotion regulation problems have been 
associated with greater levels of PTSD symptoms in adoles-
cents (reviewed in Villalta et al., 2018). One possible expla-
nation for the null association in the current study, however, 
may be that the levels of PTSD symptoms in our sample 
were relatively low, with M = 21.25 (SD = 16.62, median 
= 18.00, minimum = 0.00, maximum = 71.00) and a 

possible range of scores between 0 and 80. In addition, the 
associations with measures of emotion regulation indicate 
that the FREE-Y is theoretically consistent with our expec-
tations in terms of significant negative correlations with 
emotion regulation difficulties (M-DERS) and significant 
positive associations with youth-rated emotion regulation 
(ERICA). However, we found no significant associations 
between caregiver-rated emotion regulation (ERC) and the 
FREE-Y. This fits well into patterns of large effect discrep-
ancies between parent and youth reports on subscales of 
emotion regulation that have been shown to get more pro-
nounced as youth’s age increases (Hourigan et al., 2011). 
The discrepancies were also investigated across age in the 
present study, but the same patterns of correlations between 
the FREE-Y scores and the ERICA or the ERC were found 
for younger and older youth of Study 1 (8–13 years).

The FREE-Y Suppress and Flexibility scores showed 
inverse associations with the anxiety subscales for Social 
Anxiety and School Avoidance. This finding might be 
explained by previously observed links between reduced 
suppression abilities in youth and increased peer rejection 
(Wang & Hawk, 2020). Emotional expression is a mean of 
engaging in social relationships, a skill crucial in adoles-
cence. If the youth who are less able to suppress their emo-
tions have more difficulties with peers and in consequence 
are not as well accepted among peers as others, this might 
be exacerbating social and school anxieties. These mecha-
nisms might, in turn, be reinforced by the fact that, espe-
cially early in adolescence, emotion regulation has been 
shown to be less successful in  social compared to nonsocial 
situationsand if adolescents reported greater rejection sensi-
tivity (Silvers et al., 2012).

Regarding the associations of the FREE-Y with other 
relevant measures used in the present study, it can be sum-
marized that associations are mostly of low to moderate 
size. This is well in line with findings of both the adult 
FREE version (Burton & Bonanno, 2016) and the other 
existing scale measuring EF in youth (Wang & Hawk, 
2020). In more detail, investigating associations with com-
monly used measures of emotion regulation, correlation 
coefficients do not exceed .30 in both the adult FREE 
(Burton & Bonanno, 2016) and the FREE-Y. Commonly 
used emotion regulation questionnaires, such as the ERC 
(Shields & Cicchetti, 1998) and the M-DERS (Bardeen 
et al., 2016) used in the present study, assess frequency of 
behavior rather than ability. It has been reasoned that regu-
lation abilities, as measured by the FREE-Y, and regulation 
frequency are distinct constructs (Burton & Bonanno, 
2016), thus explaining the low correlations in the present 
study. In addition, the magnitudes of the FREE-Y’s associa-
tions with depression also match very well onto the results 
reported about the adult FREE (Burton & Bonanno, 2016).

To situate our findings in the broader literature on EF 
and psychopathology, we conducted post hoc exploratory 
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analyses to investigate a potential moderating role of mal-
treatment status in the association of EF and depression and 
anxiety. The existing literature has shown that EF is most 
clearly linked to psychopathology in the context of signifi-
cant adverse events (Bonanno, 2005). Although no signifi-
cant interaction terms were found in the prediction of 
Depression and School Avoidance in our study, maltreat-
ment was a (marginally) significant moderator of the asso-
ciation between two facets of the FREE-Y, Suppression and 
Flexibility, and Social Anxiety. These findings provide fur-
ther support for the validity of the FREE-Y.

Consistent with previous findings about EF in youth 
(Wang & Hawk, 2019) and adults (Westphal et al., 2010), 
we found no significant differences for the FREE-Y across 
age groups. However, we did find significant effects for 
gender, with girls reporting greater Enhancement abilities 
than boys. This is in contrast to findings of the only two 
existing studies investigating EF in youth that reported no 
gender differences in Enhancement (Wang & Hawk, 2019, 
2020). From a broader perspective, though, it aligns well 
with existing findings regarding gender differences in emo-
tion expression and regulation. In general, women have 
been found to use more emotion regulation strategies than 
men (reviewed in Nolen-Hoeksema, 2012). Furthermore, 
studies have shown that women express greater levels of 
emotions than men. Theories of gender socialization postu-
late that this is due to the adoption of gender-related display 
rules for emotion expression (reviewed in Chaplin & Aldao, 
2013). Finally, research suggests that girls exhibit more 
agreeable personality traits (Klimstra et  al., 2009), which 
supports our finding of girls being more able to enhance 
their emotional expression in the social scenarios presented 
by the FREE-Y.

Although this is the first study to assess the psychomet-
ric properties of a self-report measure of EF in youth with 
different experiences, several limitations of our study are 
worth noting. First, no information was available about 
potential involvement with child welfare services for 
Studies 2 and 3. However, to represent a homogeneous 
comparison group to participants who experienced mal-
treatment, we merged the comparison participants of Study 
1 (who were screened for the absence of a child welfare 
record), the community-recruited participants of Study 2, 
explicitly excluding those screened for a history of suicidal 
ideation, and the community participants of Study 3. 
Furthermore, the results of both measurement invariance 
and group difference tests across youth investigated for 
maltreatment and comparison participants suggest adequate 
group allocation. A second limitation is that we did not have 
a large enough sample of youth screened for a history of 
suicidal ideation to analyze measurement invariance across 
those participants as a separate group. Findings may thus 
have limited generalizability to suicidal youth. Third, unlike 
the study of the adult version of the FREE, we were unable 

to validate the FREE-Y against experimental data from the 
EF task in this study. Fourth, we caution against the use of 
the FREE-Y in its current form with younger children, as 
this would likely require further adaptation of items and 
response scales.

Our findings of divergent associations of regulatory abil-
ities with IQ and executive functioning indicate potential 
differences in the cognitive underpinnings of suppression 
and enhancement. Hence, the future study of cognitive 
mechanisms of flexibility is emphasized. Further research 
is also warranted investigating the predictive validity of the 
FREE-Y with clinical outcomes and its moderating effects 
among youth experiencing different types of adverse events. 
The use of the FREE-Y will enable clinicians to identify 
and monitor both resources and deficits in EF in youth, 
either representing possible protective or risk factors. The 
latter could be used as targets for interventions aiming at 
improving EF to support psychological well-being in gen-
eral and importantly to foster psychological adjustment in 
the aftermath of adverse events. Presumably being a mecha-
nism of resilience, fostering flexible self-regulation would 
entail fostering resilience (Bonanno, 2021).

In conclusion, the newly adapted FREE-Y, translated 
from the adult version, appears to be a psychometrically 
sound measure of EF in youth that can be recommended 
for wide use in both community and maltreated 
populations.
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