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Self-regulation in youth with bipolar disorder
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Objectives: To examine the composition of self-regulation in pediatric bipolar disorder (PBD) through
the relationship between executive functions, emotion processing, and family environmental factors.
Methods: 58 participants (36 with PBD and 22 controls), ages 12-17, were assessed using the
Barratt Impulsiveness Scale (BIS), Conners’ Continuous Performance Test (CPT-II), Wisconsin
Cards Sorting Test (WCST), Computerized Neurocognitive Battery Emotion Recognition Test-Facial
Emotion Recognition Test (PENNCNB ER-40), and Expressed Emotion Adjective Checklist
Questionnaire (EEAC).
Results: Adolescents with PBD displayed significant deficits in all three spheres when compared to
the control group. Emotion processing correlated negatively with inhibition and attention, and
correlated positively with mental flexibility/working memory. Family environmental factors correlated
negatively with mental flexibility/working memory and emotion processing, and positively with attention
and inhibition. These correlations indicate that better inhibitory control, attention, and mental flexibility/
working memory are associated with greater emotion processing and a fitter family environment.
Conclusion: This study is the first to investigate all of the components of self-regulation deficits
simultaneously in patients with PBD. Results suggest that self-regulation is essential for a
comprehensive perspective of PBD and should be assessed in an integrative and multifaceted way.
Understanding that self-regulation is impacted by the abovementioned factors should influence
treatment and improve the functional impairments of daily life observed in this population.
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Introduction

Pediatric bipolar disorder (PBD) is now recognized by the
scientific and medical community. Over the past two
decades, there has been substantial growth in research
aiming to understand and characterize PBD.1 Like adult
bipolar disorder (BD), PBD is characterized by mood
fluctuations between euphoria and depression; however,
atypical presentations are more frequent than in adult BD.
Euphoric symptoms can include elation, irritability, feel-
ings of grandiosity, flight of ideas, racing thoughts,
decreased need for sleep, decreased self-criticism, as
well as heightened sexuality, speech pressure, distrac-
tion, and energy levels.2,3 On the other side of the
spectrum, depressive symptoms can include anhedonia,
difficulty concentrating, lack of energy, sadness, irritabil-
ity, and sleep alterations.4,5

Youth with PBD often present with important deficits
in executive functions (EF) and emotion regulation (ER),
and frequently live in households or family environments

with higher levels of tension and conflicts.6-9 These
factors can lead to shortfalls in self-regulation, which
pertains to the ability to willingly plan and, as necessary,
modulate one’s behavior to an adaptive end.10,11 Studies
measuring separate components of self-regulation have
found young individuals with PBD to have important
deficits in these abilities in comparison to their peers,
which may lead to many of the functional and clinical
difficulties experienced by this population.12-19

Despite substantial growth in research aiming to
elucidate self-regulation in PBD, no cross-sectional or
longitudinal study has managed to explore the topic in a
multifaceted and integrative manner. Although there is
no consensus regarding the best method to study self-
regulation, recent studies in healthy individuals have
already begun to explore the intricate relations between
EF, emotion processing, and family environmental
factors.11

Studies in the general population have shown that
successful self-regulation early in life can be predictive
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of higher academic achievement,20,21 intelligence quoti-
ent (IQ),22 and prosocial behaviors,23 as well as the
ability to sustain a job, earn and save money.24 Overall,
self-regulation includes behavioral and emotional regula-
tion, which requires the individual to coordinate multiple
aspects of top-down control, such as inhibitory control,
attention, and working memory, which are components of
EF,25 as well as make use of internal tools to regulate
emotional perceptions and expressions10 aiming at
specific goals or outcomes.

EF play a substantial role in the development of self-
regulation, with inhibitory control, working memory, and
mental flexibility being considered key traits in the latest
studies of self-regulation in the general population.26 In
the PBD population, the latest meta-analytical studies
on cognitive impairments found important deficits in the
aforementioned EF, as well as in other cognitive
functions.7,27 Children and adolescents with PBD exhibit
important neuropsychological deficits, which hinder aca-
demic achievement and psychosocial development.28

Cognitive difficulties in the domains of memory, attention,
and EF are often present during episodes of (hypo)mania
and depression, and frequently interfere with the daily
lives of this population.29

Emotional processing is also an important component
of self-regulation mechanisms and is often evaluated by
facial emotional expressions tests. Children and adoles-
cents with PBD display important deficits in recognizing,
identifying, and discriminating emotional facial expres-
sions.30 Studies suggest that identification of sad,31

angry,31-33 and happy faces,32,33 as well as the intensity
of emotional expression,34 are altered in this population.
When compared to children suffering from general anxiety
disorder (GAD), attention deficit hyperactivity disorder
(ADHD), major depressive disorder (MDD), and conduct
disorders, individuals with PBD exhibit worse overall
performance in the identification of facial emotional
expressions.35

Parental behavior has also been shown to be directly
associated with the development of ER capacity in
children. Adequate parental ability to emotionally self-
regulate has been associated with fewer emotional and
behavioral issues in offspring.36,37 Parents’ emotional
expressions are the primary context in which young
children learn the basic rules for expressing and under-
standing emotions. The variables that best discriminate
families with PBD from controls are higher levels of
negative expressed emotion, elevated conflict and
tension, and decreased cohesion and organization in
the family environment.6,38,39 Moreover, the adult BD
literature shows that individuals with BD experienced
traumatic events during childhood more often than
healthy controls (63% versus only 33%).40-42 Early
trauma has been associated with different clinical
characteristics in individuals with BD, such as early
onset, rapid cycling, number of episodes, suicidal
ideation, and psychotic symptoms.42-45

Thus, this innovative study exploring the components
of self-regulation in patients with PBD could contribute to
understanding the mechanisms that underlie the impor-
tant self-regulation deficits found in this population, as

well as cast light upon new pathways of care and
prevention. Hence, we investigated the association
between EF (inhibitory control, attention, and mental
flexibility/working memory), emotion processing (facial
emotional recognition), and family environmental factors
(familial EEAC). We hypothesized that adolescents with
PBD would perform worse than healthy controls in EF,
emotional processing, and family environmental factors.
We also hypothesized that better inhibitory control,
attention, and mental flexibility/working memory would
be associated with both greater emotional processing and
a fitter family environment, and that greater emotional
processing would be associated with a fitter family
environment and vice versa.

Methods

Participants

The study included 36 patients with PBD and 22 healthy
controls (total n=58). Patients with PBD were recruited
from the outpatient clinic of the Bipolar Disorder Research
Program (Programa de Transtorno Bipolar [PROMAN]) of
the Instituto de Psiquiatria, Faculdade de Medicina,
Universidade de São Paulo, while healthy controls were
recruited from the local community by advertisements on
radio, television, and the written press. Inclusion criteria
for the PBD group (n=36) were age 12 to 18 years, IQ X
70, and a diagnosis of PBD according to DSM-IV
requirements. For controls (n=22), the inclusion criteria
were age 12 to 18 years, IQ X 70, no axis I psychiatric
diagnosis, and no parents with BD or any other
psychiatric diagnosis. Exclusion criteria for both groups
included the presence of clinical disorders with repercus-
sions on the central nervous system, including neuro-
logical disorders.

Instruments

For patients with PBD, clinical variables were collected
through the Kiddie-Sads Present and Lifetime Version
(K-SADS-PL),46 Children’s Depression Rating Scale-
Revised (CDRS-R),47 and Young Mania Rating
Scale (YMRS).48 Both groups were assessed using
the K-SADS-PL,46 to investigate the presence or
absence of psychiatric conditions; the Wechsler Abbre-
viated Scale of Intelligence (WASI)49; and a structured
baseline interview for demographic and clinical
assessments.

Both groups underwent the same protocol to assess
EF, emotion processing, and family environmental fac-
tors. EF were assessed using the Barratt Impulsiveness
Scale (BIS-11),50 Conners’ Continuous Performance Test
(CPT-II),51 and Wisconsin Cards Sorting Test (WSCT).52

Emotion processing was assessed using the Emotion
Recognition Test-Facial Emotion Recognition Test
(PENNCNB ER-40) component of the University of
Pennsylvania Computerized Neurocognitive Battery.
Family environmental factors were assessed in both
groups using the Expressed Emotion Adjective Checklist
Questionnaire (EEAC).53
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Statistical analysis

Statistical analysis was performed using the R statistical
package, version 4.0.2. For numeric variables (such as
age and IQ), the comparison between groups employed
Student’s t tests or Mann-Whitney tests for binary
hypothesis testing, depending on verification of the
assumption of residual normality, and an analysis of
covariance (ANCOVA) in order to control for confounding
variables. For the categorial variables (such as gender,
socioeconomic status, and PBD type), contingency tables
were constructed, and the chi-square or Fisher’s exact
test was performed. Statistical significance was accepted
at p-values p 0.05.

Initially, we performed a principal component analysis
to condense the variables of the facial recognition
tests (PENNCNB ER-40), EEAC, WCST, and CPT.
Subsequently, we calculated Pearson’s product-
moment correlation coefficients between the new
components generated, including the entire sample,
in order to attain a correlation coefficient between
EF, emotion processing, and family environmental
factors.

To group the variables into unique scores for each
component (EF, emotions, and family environmental
factors), when necessary, we reversed the signs of the
factor loads of variables that presented opposite signs
within the same component. Thus, the components must
be read from the following perspective: for family
environment (measured as EEAC), impulsivity (BIS),
and attention (CPT-II), the higher the score, the worse
the subject’s performance; for emotions (PENNCNB
ER40) and mental flexibility/working memory (WCST),
the higher the score, the better the subject’s perfor-
mance (Table 1).

Ethics statement

All subjects gave written informed consent, and the
study protocol was approved by the institutional ethics
committee on human research under protocol number
64719.

Results

The study evaluated 58 participants in total, 36 with PBD
and 22 controls. The PBD group consisted of 24 female
(66.67%) patients and the control group consisted of six
female (27.27%) participants (p = 0.004). The control
group also presented significantly higher means for IQ
(mean = 104.86, SD = 9.46 vs. 96.00, SD = 14.75; p =
0.007) and years of education (mean = 8.82, SD = 3.22
vs. mean = 6.72, SD = 3.01; p = 0.015). There was no
statistically significant difference in age or socioeconomic
level between the two groups. The mean age of onset in
patients with PBD included in this study was 8.81 years
(SD = 3.54), 52.78% had PBD type I, 61.11% had
comorbid ADHD, and 27.78% had psychosis. Regarding
the patients’ mood at the time of assessments, 35.48%
were euthymic, 3.23% depressed, 25.81% hypomanic,
22.58% manic, and 12.9% were in a mixed state.
Regarding the YMRS and CDRS-R scales, results for
the PBD group were, respectively, mean = 10.10, SD =
6.74 and mean = 28.32, SD = 12.26.

Regarding our primary hypothesis, an ANCOVA,
controlling for gender and IQ, found that adolescents
with PBD showed lower performance in several variables
of EF, emotional processing, and family environmental
factors, when compared to the control group. Regarding
inhibitory control, there was a significant difference
between groups (p p 0.001). Individuals with PBD
showed deficits in the domains of attention (p p 0.001),
motor (p p 0.001), and planning (p = 0.015) on the
Barratt Impulsiveness Scale (Table 2).

A principal components analysis was done to reduce
the number of variables in each component, considering
the sample size (n=58), and aiming to retain the largest
amount of information possible for each component. The
variables of each instrument were selected based on
previous significant findings in the PBD literature. There-
fore, a self-regulation model was constructed using the
following variables. For EF, inhibitory control was
assessed using planning, motor, and attentional impulsiv-
ity; attention was assessed using the CPT-II’s hit reac-
tion time SD, variability, omission, and perseverance

Table 1 Correlations between executive functions, emotion processing, and family environmental factors

X Y Correlation p-value

Environmental factorsw Mental flexibility/working memory= -0.427* 0.001*
Environmental factorsw Attentionw 0.449* o 0.001*
Environmental factorsw Emotion processing= -0.362* 0.007*
Environmental factorsw Inhibitory controlw 0.343* 0.015*
Emotion processing= Mental flexibility/working memory= 0.234 0.078
Emotion processing= Attentionw -0.289 0.033
Emotion processing= Inhibitory controlw -0.207 0.136

Pearson’s product-moment correlation.
Attention (Conners’ Continuous Performance Test [CPT-II]) = reaction time, standard error, variability, omission and perseverance; emotions
(University of Pennsylvania Computerized Neurocognitive Battery Emotion Recognition Test-Facial Emotion Recognition Test [PENNCNB
ER40]) = recognition of faces with no emotion, sad faces, and faces with mild expressions; environment (Expressed Emotion Adjective
Checklist Questionnaire [EEAC]) = offspring’s negative emotion and mother’s negative emotion; impulsivity (Barratt Impulsiveness Scale
[BIS]) = planning, motor, and attention; mental flexibility/working memory (Wisconsin Cards Sorting Test [WCST]) = persevering errors, loss of
set, total errors, correct answers and number of categories.
* p p 0.05.
wThe higher the score, the worse the subject’s performance.
=The higher the score, the better the subject’s performance.
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variables; and mental flexibility/working memory was
assessed using the WCST’s perseverative errors, loss
of set, total errors, correct hits, and number of categories
variables. Emotion processing was assessed using the
PENNCNB ER-40 neutral and sad faces and faces with
mild expressions. Lastly, family environmental factors
were assessed using the negative EEAC for both child
and mother. The proportion of variance (amount of
information retained) for each component, after using
the principal component analysis, was 79.5% for EF,
57.3% for emotion processing, and 83.1% for the family
environmental factors.

Regarding attention, measured by the CPT-II, an
ANCOVA controlling for gender and IQ found that
individuals with PBD showed worst performance in the
variables omission errors (p = 0.002), commission errors
(p = 0.009), attention (p = 0.018), number of responses
(p = 0.013), and perseverance (p = 0.005) (Table 3).

Regarding mental flexibility and working memory, an
ANCOVA controlling for gender and IQ found that
individuals with PBD performed significantly worse than

controls in the variables categories (p = 0.018), errors
(p p 0.001), and correct responses (p = 0.001) (Table 4).

Within the emotion processing component, an
ANCOVA controlling for gender and IQ found that patients
with PBD differed from controls, showing a significantly
worse performance in four of the 12 variables of the
PENNCB ER-40. Such significant differences occurred in
the recognition of neutral (p = 0.029), sad (p = 0.003), and
mild (p = 0.030) faces; subjects with PBD also took longer
than controls to correctly recognize faces with happy
expressions (p = 0.050) (Table 5).

In the family environmental factors component, patients
with PBD differed significantly from the control group in all
variables of the EEAC. Patients with PBD showed higher
positive (p o 0.001) and negative (p o 0.001) EEAC, as
well as a positive (p o 0.001) and negative (p o 0.001)
parental EEAC (Table 6).

Regarding our secondary hypothesis, a Pearson corre-
lation analysis – including the entire sample (n=58) –
between EF (inhibitory control, attention, mental flex-
ibility/working memory), emotion processing, and family

Table 2 Inhibitory control: PBD vs. controls

BIS PBD (n=36) Controls (n=22) p-value*

Attention 22.45 (3.99) 17.75 (2.99) 0.001
Motor 24.21 (6.54) 18.75 (4.36) 0.001
Planning 28.73 (4.45) 25.55 (4.48) 0.015
Total 75.39 (11.87) 62.05 (9.62) o 0.001

Data presented as mean (SD). Analysis of covariance (ANCOVA).
BIS = Barratt Impulsiveness Scale; PBD = pediatric bipolar disorder.
*Significant at p p 0.05.

Table 3 Attention: PBD vs. controls

CPT-II PBD (n=36) Controls (n=22) p-value*

Omission 57.86 (25.45) 40.23 (14.63) 0.002
Commission 62.31 (27.97) 40.36 (31.36) 0.009
Reaction time 42.02 (31.90) 44.59 (25.28) 0.579
Reaction time SD 57.85 (31.85) 45.84 (25.15) 0.194
Variability 59.80 (32.75) 42.52 (28.13) 0.069
Attention 61.67 (23.60) 45.58 (24.08) 0.018
Response 52.28 (20.10) 40.91 (12.63) 0.013
Perseverance 57.50 (26.00) 40.46 (18.86) 0.005
Block change reaction time 49.58 (23.67) 45.47 (26.44) 0.552
Reaction time standard error block change 45.68 (26.57) 41.93 (22.85) 0.595
Reaction time interval between stimuli 59.06 (29.51) 44.97 (25.99) 0.078

Data presented as mean (SD). Analysis of covariance (ANCOVA).
CPT-II = Conners’ Continuous Performance Test; PBD = pediatric bipolar disorder.
*Significant at p p 0.05.

Table 4 Mental flexibility: PBD vs. controls

WCST PBD (n=36) Controls (n=22) p-value*

Categories 3.03 (1.28) 3.86 (1.21) 0.018
Errors 18.92 (7.12) 12.86 (7.19) o 0.001
Perseverative errors 6.36 (4.58) 5.73 (3.56) 0.527
Correct responses 45.03 (7.15) 51.05 (7.13) o 0.001
Loss of set 0.36 (0.80) 0.45 (0.96) 0.802

Data presented as mean (SD). Analysis of covariance (ANCOVA).
PBD = pediatric bipolar disorder; WCST = Wisconsin Cards Sorting Test.
*Significant at p p 0.05.
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environmental factors found positive correlations of
family environmental factors with attention (r = 0.449,
p p 0.001) and inhibitory control (r = 0.343, p = 0.015)
and of emotion processing with mental flexibility/working
memory (r = 0.234, p = 0.078), as well as negative
correlations of family environmental factors with mental
flexibility/working memory (r = -0.427, p = 0.001) and
emotion processing (r = -0.362, p = 0.007) and of
emotion processing with attention ( r = -0.289, p = 0.033)
and inhibitory control (r = -0.207, p = 0.136) (Table 1).

Discussion

Regarding our primary hypothesis, adolescents with
PBD showed poorer overall performance than controls
on several aspects of EF, emotion processing, and
family environmental factors. These results are consis-
tent with previous literature, which found that PBD
individuals exhibit important cognitive and EF defi-
cits7,27; facial emotion recognition deficits30,34; and
belong to households/family environments with worse
EEAC scores.6,54,55

Regarding our secondary hypothesis, our results
suggest a significant association between family environ-
mental factors, EF (inhibitory control, attention, mental
flexibility/working memory), and emotional processing.
Studying these three domains from an integrative
perspective allows for a more holistic approach toward
self-regulation in youth, which can be crucial considering
the implications of impaired self-regulation.19,20

The results indicate that higher negative EEAC in the
family environment in which these adolescents belong to
is associated with lower abilities in mental flexibility/
working memory, attention, inhibitory control, and emotion
processing. This suggests that the quality of the family
environment is directly related to the adolescents’ ability
to adapt to sudden changes in the family environment,
exert self-control, inhibit unwanted behaviors, retain and
mentally work with information, and respond to their own
and others’ emotions. Possible explanations for these
associations include the way in which the offspring learn
by imitating parental behaviors and how they perceive
facial and verbal expressions of emotion in social
interactions. Also, children in stressful home/family
environments often struggle to effectively allocate atten-
tion to less relevant outside stimuli (school, sports, and
friends), which may affect their academic performance
and cognitive development.56 Finally, anxiety related to
stressful family dynamics and consequent sleep pattern
instability may also affect the availability of cognitive
resources in other demanding environments.

A recent meta-analysis of ER in PBD showed that
children and adolescents with PBD display impairments in
ER when compared to controls.9 This is depicted in
deficits in ER-related tasks, such as reward processing,
reversal learning, facial emotion recognition, and attention
in emotional contexts.57-59 Nevertheless, most of the
tasks included in these studies combined only emotional
and cognitive stimuli, pointing to an interface between
these two domains. Our study showed the importance of

Table 5 Emotion processing: PBD vs. controls

PENNCNB ER-40 PBD (n=36) Controls (n=22) p-value*

Angry 4.08 (1.32) 4.09 (1.41) 0.961
Fearful 6.72 (1.45) 7.14 (1.55) 0.133
Happy 7.39 (0.93) 7.59 (0.67) 0.456
Neutral 6.33 (1.88) 6.95 (2.03) 0.029
Sad 5.86 (1.50) 6.86 (1.83) 0.003
Mild intensity 10.28 (2.29) 11.59 (1.99) 0.030
Extreme intensity 13.78 (1.51) 14.09 (1.87) 0.219
Angry (time) 2,396.47 (899.37) 2,473.66 (930.97) 0.791
Fearful (time) 2,389.36 (962.83) 2,296.14 (657.22) 0.974
Happy (time) 2,070.29 (634.85) 1,792.86 (416.81) 0.050
Neutral (time) 2,461.46 (1,276.96) 2,245.30 (977.67) 0.683
Sad (time) 2,642.36 (1,068.32) 2,037.89 (707.82) 0.066

Data presented as mean (SD). Analysis of covariance (ANCOVA).
PBD = pediatric bipolar disorder; PENNCNB ER-40 = Computerized Neurocognitive Battery Emotion Recognition Test-Facial Emotion
Recognition Test.
*Significant at p p 0.05.

Table 6 Family environmental factors: PBD vs. controls

PBD n=36 Control n=22 p-value*

Positive EEAC Offspringw 52.80 (11.71) 73.27 (9.31) o 0.001
Negative EEAC Offspringw 47.00 (10.79) 20.68 (9.75) o 0.001
Positive EEAC Parent= 63.16 (10.22) 72.59 (9.04) o 0.001
Negative EEAC Parent= 33.34 (12.60) 20.82 (7.95) o 0.001

Data presented as mean (SD).
EEAC = Expressed Emotion Adjective Checklist Questionnaire; PBD = pediatric bipolar disorder.
*Significant at p p 0.05.
wStudent’s t test.
=Wilcoxon-Mann-Whitney test.
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adding family environment to this analysis. Family
environment influences important developmental mile-
stones in the affective, cognitive, neurological, and social
spheres, contributing to the development of the ability to
self-regulate. Parenting style and experiences in the
home/family environment have been shown to play an
important role in offspring emotional development.56,60

Research with abused and neglected children can help
us better understand the role of extremely stressful family
environments. A comprehensive systematic review of
facial emotion recognition in maltreated children found
that many of the deficits in emotion processing and
recognition were related to stressful family environmental
factors present in their families and home/family environ-
ments.61 The review showed that decisive factors for the
process of ER in this population were not only the severity
of the violence but also the age of onset of the abuse
experienced by the child. Children that were victims of
physical, sexual, and psychological abuse had a bias in
the recognition of negative expressions such as anger
and fear.32,33,62 They also detected facial expressions of
anger with less visual information than the children that
did not suffer any abuse.61,63 Additionally, they were less
accurate in processing positive and neutral images in
adulthood in comparison to control groups, and more
prone to be diagnosed with major depressive disorder.61

The excessive interpretation of the environmental cues as
threatening or the incorrect readings of other facial
expressions could be an adaptation to protect them from
their hostile environment, but, unfortunately, could also
interfere with their adjustment in a healthier environment
and future social interactions.61 These findings suggests
that traumatic experiences in childhood can negatively
affect brain development, eventually leading to future
psychopathology.61

Studies with healthy individuals also corroborate
specific findings of our study. Young children learn the
elementary rules of emotional understanding and expres-
sion in their household/family environment; therefore,
parents’ expressed emotions are directly related to the
development of social and emotional skills in children.38,39

Affective flexibility was also found to be predictive of the
individual’s ability to use reappraisal as a strategy to
diminish the intensity of sad emotions.64 Johnson &
Carver65 found that emotional impulsivity is related to EF
deficits, being mostly affected by inhibitory control
difficulties. Hendricks & Buchanan found working memory
to be associated with reduction in negative affect, while
inhibitory control and mental flexibility helped predict
aspects of emotional behavior and regulation.

Difficulties with ER in patients with PBD are further
endorsed by anatomopathological substrates. PBD
individuals, when compared to patients with ADHD,
activated the neural circuitry of emotional processing
more intensely than the working memory circuitry.15,16

These studies also found that both patients with PBD
and those with ADHD had reduced cortical-subcortical
activity under negative emotional circumstances, and
elevated under positive emotional circumstances.15,16

Townsend & Altshuler67 questioned whether ER and
mood lability in both mania and depression could be

related to disturbances in the frontal-limbic functional
neuroanatomical networks.

Thus, our findings corroborate our hypothesis, suggest-
ing that difficulties in self-regulation may rather be
the tip of an iceberg of much deeper-rooted issues,
including stressful home/family environments, cognitive
impairments, and deficits in the ability to effectively read
facial and vocal emotional cues, often leading to impaired
social interactions and presenting as behavioral and
emotional dysregulation. Relevant clinical implications of
our findings include the importance of a multidisciplinary
and context-oriented approach to the treatment of self-
regulation issues in youth diagnosed with PBD. Focus,
therefore, should not only be directed to the self-
dysregulation symptoms reported by the parents, but
also – and perhaps more importantly – to a more global
perspective, which includes investigating and actively
intervening in the family environment, while also asses-
sing and rehabilitating cognitive and social abilities.
A comprehensive understanding of ER in psychiatry is
crucial, as pointed out by a meta-analytic review on ER
strategies that highlighted how difficulties in ER and the
use of maladaptive ER strategies are related to the
maintenance of different psychiatric disorders.68 Recent
studies have begun to show the results of cognitive
behavioral therapy (CBT) for ER.69,70 Yang et al.69

investigated the efficacy of 12 weeks of Mindfulness-
Based Cognitive Therapy for Children (MBCT-C) on
structural brain networks for mood-dysregulated youth
with familial risk for BD and found that, after MBCT-C,
disrupted topological properties in the mood-dysregulated
group were significantly reduced. A pilot study by Scott &
Meyer70 investigated the effects of Cognitive Behavioral
Regulation Therapy (CBT-REG) for young people at high
risk of PBD, with outcome data indicating that the
intervention appears to demonstrate a relatively high
benefit-to-risk ratio.

Although this is the first study to investigate SR as the
association between EF, emotion processing, and family
environmental factors in PBD, our results should be
viewed with caution, considering several limitations, such
as the small sample size (n=58); the cross-sectional
design of the study; and the significant differences in IQ
and sex between groups, for which we controlled by using
ANCOVA. A larger sample size would have allowed us
to conduct more complex statistical analyses, including
different regressions and structural equation modeling
(EQM), revealing associations rather than correlations,
and would also have allowed us to employ corrections for
multiple comparisons, such as a Bonferroni test.

Future studies, including larger samples and long-
itudinal designs, should aim at developing novel psy-
chotherapeutic and rehabilitation approaches focused on
a more global approach to improve self-regulation, by
working simultaneously with all the components shown to
be significant in the present study, including improving
dynamics in the family environment and rehabilitating
cognitive and social skills. Future studies should also aim
to assess the correspondence between the deficits in EF
found through neuropsychological testing with validated
scales of executive functioning in daily life, as this would
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be the most ecological way to detect nuances in these
deficits.

The results of the present study suggest that, in
patients with PBD, the development of SR ability is
impacted by factors related to EF, emotion processing,
and family environment. Thus, the construction of a solid
and efficient self-regulatory ability would be contingent on
the presence of satisfactory EF skills (inhibitory control,
attention/working memory, mental flexibility), adequate
emotion processing, and a favorable family environment.

Although incipient, results from this study are promising
enough to highlight the importance of studying the
development of self-regulation in PBD individuals,
through the association between the abovementioned
components. These findings bring much-needed attention
to individuals with PBD in a complex, multifaceted, and
integrated way. Treatment aiming to improve the adapt-
ability and self-regulation of patients with PBD should
study these young individuals from a developmental and
integrative standpoint, encompassing the different factors
presented in this study. Further research is needed in
order to better understand how EF, emotion processing,
and family environmental factors relate to each other and
to the development of self-regulation in PBD, as well as
how the treatment of these specific issues could help
improve the difficulties in self-regulation found in this
population.
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