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Abstract

In this article we adopt the view that emotion dysregulation is characterized by emotion regulation dynamics that are defined as dysfunc-
tional based on contextual criteria. We regard the construct of emotion regulation as valuable because it permits the integration of the classic
view of emotions as interfering with human functioning and contemporary views of emotion as adaptive and beneficial. To define patterns
that reflect emotion dysregulation, we explain our views of emotion as a dynamic process, and emotion regulation as the bidirectional inter-
play between emotions and actions/thoughts (extrinsic factors) and the contextual factors that constitute the criteria for that interplay
reflecting dysregulation. This conceptualization of emotion regulation and dysregulation leads to methods for studying the intrinsic dynam-
ics of emotion, extrinsic factors that change the intrinsic dynamics of emotion, and how emotion regulation changes over time at multiple
time scales. We then apply this thinking to several emotion dysregulation patterns. Emotion regulation is a complex construct, embracing
emotion as regulator and as regulated, as self- and other-regulated, and as incorporating both top-down and bottom-up regulatory pro-
cesses. We highlight an emerging line of research on the development of emotion regulation in early childhood and indicate how this

work can inform understanding of emotion dysregulation and the emergence of psychopathology.
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The idea that emotions interfere with human rationality and
social propriety harkens back to humankind’s earliest known
writings. The Instructions of Shuruppak, Sumerian tablets dated
around 4800 BCE that are regarded as a father’s advice to his
son about virtuous behavior, warn the son about negative emo-
tion, especially the destructive influences of quarreling and hate
(Robson et al., 1998). Understanding that emotions can interfere
with rational thought and appropriate behavior also appears in
5th-century BCE Eastern and Western philosophies (Scarantino
& de Sousa, 2018; Tuske, 2016). Modern science has given us
great appreciation for the necessity of emotions and their critical
role in survival. Emotions are the means by which one can eval-
uate the significance of the environment for well-being, can rap-
idly organize behavior and ready oneself to do what is necessary
to achieve and maintain well-being, and can communicate
about those goals in ways that add to the information that lan-
guage provides (Barrett & Campos, 1987; Izard, 1977; Lazarus,
2006).

Emotion regulation is a concept that integrates both the adap-
tive nature of emotion and its potential to contribute to maladap-
tive functioning. Maladaptive functioning is not necessarily
characterized by having a negative emotion, or that negative
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emotion spurs quick action, or that negative emotions are sus-
tained or intense. Rather, the extent to which emotion contributes
to maladaptive functioning depends on the context in which the
emotion is occurring and how one balances one’s goals for well-
being with the realities and constraints of the environment (Cole,
Michel, & Teti, 1994). Emotion dysregulation is inferred when an
individual’s emotion regulation dynamics (i.e., patterns of regula-
tion) impair developmental goals in short- and/or long-term time
frames (e.g., Beauchaine & Zisner, 2017; Cicchetti, Ganiban, &
Barnett, 1991). There are several ways in which such impairment
can be articulated (Ramsook, Cole, & Fields-Olivieri, 2018):

1. A pattern of emotion regulation dynamics interferes with
achieving short and/or longer term goals for well-being, for
example, pattern of angry action when having to share toys
with a friend (short-term goal) results in the loss of a friend-
ship (long-term goal);

2. it violates developmental expectations for appropriate behav-
ior, for example, being afraid to separate from a parent and
refusing to go to school; or

3. it violates sociocultural standards for emotion-related commu-
nication and behavior, for example, laughing after hurting
another child.

Moreover, a pattern of emotion dysregulation can be adaptive
in the immediate context and yet represent risk for later develop-
mental outcomes; it can also be maladaptive in the immediate
context and yet, in the longer term, buffer a person against adver-
sity and support a person achieving later goals (Cole et al., 1994).
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In our view, emotion dysregulation is not the opposite of emotion
regulation; emotion dysregulation is a pattern of emotion regula-
tion that is interpreted as dysregulated based on the implications
for interfering with healthy, competent development. Capturing
these complexities in the study of emotion dysregulation research
can provide clinically meaningful evidence that will inform the
promotion of competent emotion regulation and preventive and
therapeutic programs to address emotion dysregulation.

In contrast to historical views of emotion as irrational and
problematic, the concept of emotion regulation, and its offshoot
emotion dysregulation, is relatively recent, having appeared in
developmental science about 30 years ago. Prior to the 1990s,
emotional development was largely understood in terms of infant
attachment and childhood temperament; when research focused
squarely on emotion, the emphasis was on children’s acquisition
of emotion understanding. As a result, there was a relative dearth
of evidence addressing the role of emotions in the development of
psychological dysfunction. At the same time, child clinical
research was making a concerted effort to move away from the
strict dominance of adult psychiatric models of psychopathology.
This effort led to new conceptualizations and descriptions of
children’s symptoms. Empirical data indicated the presence of
two major symptom clusters, each of which included emotion-
related symptoms related to children’s behavioral control. The
undercontrolled or externalizing cluster included angry behavior
that led to defiance and disruptive behavior and caused others
(e.g., parents and teachers) distress, and the overcontrolled or
internalizing cluster included depressed mood, undue fearfulness,
and anxiety that limited the flexibility of children’s behavior and
caused them distress (Achenbach & Edelbrock, 1978; Quay, 1979;
Weisz et al., 1989).

In the 1990s, the emergence of the developmental psychopathol-
ogy framework, coupled with a resurgence of scientific interest in
emotion and its adaptive nature, led to a conceptual integration
of typical and atypical aspects of emotional development with the
concepts of emotion regulation and dysregulation (e.g., Cicchetti
et al, 1991; Cole et al, 1994; Dodge, 1989; Garber & Dodge,
1991). Drawing from functional theories of emotion (see Keltner
& Gross, 1999, for a concise summary), it was understood that
emotions regulate behavior; that is, emotions organize and prepare
goal-directed behavior that, when enacted, permits individuals to
adapt and interact with the changing environment in pursuit of
attaining and maintaining goals for well-being. At the same time,
there was appreciation that emotions could be regulated (i.e., ampli-
fied or diminished) in ways that enable goal-directed action while
accommodating situational constraints and social propriety. In
sum, emotion regulation (with emotion as both regulator and reg-
ulated) is essential for the development of socioemotional compe-
tence in both childhood and adulthood (Halberstadt, Denham, &
Dunsmore, 2001; Mayer & Salovey, 1993; Saarni, 1999).

Appreciation of the dual role of emotion as both regulator and
regulated continued to move forward in the 2000s. Both function-
alist and constructivist views of emotion, which differ in their con-
ceptualizations of how emotions are specified, continued to
stimulate debate about how emotions are organized, socialized,
and labeled. Furthermore, they spurred appreciation of the complex
interplay between emotion, cognition, motivation, and action and
how their interplay evolves over situations and with age (see
Beauchaine & Haines, 2019). At the same time, advances in neuro-
science brought a wealth of empirical evidence from laboratory
studies of animals and humans that began to illuminate how the
brain functions, including its role in emotion processing and
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emotion regulation. Although much remains to be determined,
advances in neuroscience began to shed light on neural networks
that are modulated by emotion-related experimental tasks, high-
lighting a dynamic interplay among subcortical and cortical regions
(Beauchaine & Zisner, 2017). Debate about the nature of emotion
and how different emotions are specified (e.g., Barrett, 2006;
Panksepp, 2007) and advances in neuroscience largely focused on
emotional functioning in adults. In terms of children, during the
2000s developmentally oriented research began highlighting
age-related changes in neurobiology, executive functioning, and
environmental contexts (including family and peers) contribute
to the development of emotional competence, including emotion
regulation (Casey et al, 2010; Cole, Martin, & Dennis, 2004;
Thompson, 2011). The prevailing view became one assuming that
emotion regulation (with emotion as both regulator and regulated)
is a complex, continual process (Gross, 2014).

As with any psychological process, things can go awry. That
emotion regulates behavior is generally adaptive but can also be
maladaptive. Emotion readies an individual for action: for
increasing effort toward the environment to regain a goal; for
withdrawing, freezing, or fleeing from the environment to protect
a goal; or for relinquishing goals (Barrett & Campos, 1987; Frijda,
1986). The action or inaction resulting from emotion as regulator
can compromise other goals for well-being or violate develop-
mental expectations or sociocultural standards. In complementary
fashion, emotion as regulated can go awry and be problematic.
Attempts to regulate emotion may be ineffective or highly effec-
tive in a maladaptive way (i.e., overcontrolled), again leading to
behavior that violates developmental expectations (e.g., refusal
to go to preschool) or resulting in compromised longer term
development. Both types of emotion dysregulation (i.e., emotion
as regulator or regulated) undergird many forms of psychological
distress and psychopathology in children and adults (Beauchaine
& Zizner, 2017; Cicchetti et al., 1991; Cole et al., 1994; Garber &
Dodge, 1991; Keenan, 2000; Kring & Sloan, 2010).

Emotion Dysregulation as Patterns of Intraindividual
Change

Our interest in emotion dysregulation is motivated by observa-
tions in clinical practice with children, youth, parents, and adults.
We highlight several emotion patterns that we observe in practice,
acknowledging that there is insufficient research on their occur-
rence and etiology in children’s typical and atypical development.
Each of these emotion patterns can be conceptualized and studied
through examination of short-term changes in emotion and
behavior that manifest over seconds, minutes, hours, or days.
Our focus in this article is on self-regulation, that is, regulation
as an intrapersonal process, emergent and situated in context
(perceived or actual; Barrett & Campos, 1987; Koole &
Veenstra, 2015). Although it is beyond the scope of this article,
we share the view that the changing context, the environment
in which emotion regulation occurs, should be included in our
conceptualizations and study designs, including the important
role of the social environment.

In conceptualizing emotion regulation from an intrapersonal
perspective, we explicitly consider emotion and emotion regula-
tion as emanating from a dynamic system, wherein the ongoing
bidirectional interplay between extrinsic (e.g., regulation strate-
gies) and intrinsic (e.g., prepotent response tendency) factors
over time drive short-term changes in emotion and produce dif-
ferent emotion regulation patterns. In our view, the study of
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emotion dysregulation requires analysis of how these patterns
change over longer term time frames (e.g., with age) in order to
determine whether patterns (a) compromise an individual’s
short- or long-term goals for well-being, (b) violate developmen-
tal expectations, and/or (c) violate social/cultural constraints (i.e.,
local expectations for emotion-related behavior such as expression
or communication). The study of emotion patterns (those
described in this article and others) will enrich and increase our
understanding of emotion dysregulation and its role in psychopa-
thology. We must determine whether and when different emotion
patterns are normative, under what conditions they serve goals for
well-being with or without associated impairments, and how they
develop from emotion patterns to symptoms and/or contribute to
the development of psychopathology. Adding this approach to
our developmental psychopathology knowledge base will augment
the early identification of risk for psychopathology and the tailor-
ing of individualized preventive and therapeutic interventions that
address the specific ways emotion dysregulation emerges.

Interindividual Differences in the Intraindividual Dynamics
of Emotion Regulation

The literature on emotion dysregulation is dominated by the study
of interindividual (between-person) differences, comparing indi-
viduals without and with identified psychiatric disorders, with
low and high symptom counts, or who have or have not been
exposed to specific risk factors, circumstances, or conditions
(Beauchaine, 2015). One of the main conclusions from this
work is that the target groups (who exhibit or are at risk for psy-
chopathology) are more emotionally negative than the compari-
son groups. The differences in overall level of negative emotion
are interpreted as evidence that the target groups have poor emo-
tion regulation or are emotionally dysregulated. The interpreta-
tion is reasonable but makes inferences about individuals’
regulation processes without observing those processes (Cole
et al., 2004).

A more dynamic, granular analysis of how emotions change
and when extrinsic influences alter those changes at the intraindi-
vidual (within-person) level can yield new information about dif-
ferent forms and patterns of emotion dysregulation. Observed and
felt emotions are indices of changes in a continual psychological
process of evaluating one’s relationship to the environment in
matters of significance for well-being (Barrett & Campos, 1987).
This continual psychological process produces a regulation
dynamic wherein ongoing interplay between the appraisal of sig-
nificance and preparation to act and environmental or cognitive
influences determine subsequent behavior. In this process, emo-
tion functions as regulator and is subject to regulation.

Observation and evaluation of individuals’ emotion regulation
(and dysregulation) dynamics require collection of intensive
repeated measures, tracking changes in emotions, factors influ-
enced by them, and factors that influence them over time.
Many studies of emotion already collect continuous, time series
data. In laboratory-based studies, for example, recordings of
behavior or physiology (or both) are obtained while participants
are presented with stimuli or tasks designed to elicit emotional
reactions. Similarly, in experience sampling studies, participants
are asked to provide self-reports of their emotions and actions
every few hours for a series of days as they go about their regular
daily lives. Often, these rich time series data are aggregated to
obtain sums (e.g., total number of intervals in which child
expressed anger) or averages (e.g., heart rate variability averaged
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over the task or task segments) that are meant to index interindi-
vidual differences. Although useful, this general approach priori-
tizes the study of interindividual differences, rather than studying
short-term intraindividual change afforded by the temporal gran-
ularity of the data. Collection and analysis of intensive
repeated-measures data enables more precise description of the
intraindividual change patterns that may eventually give rise to
interindividual differences of clinical importance, including emo-
tion regulation dynamics (Cole & Hollenstein, 2018; Diaz &
Eisenberg, 2015).

The patterns we describe can occur in any person’s day-to-day
experience without necessarily causing impairment, but also have
potential to interfere with functioning in ways that warrant clini-
cal intervention. Some patterns are characteristic of specific psy-
chiatric disorders (American Psychiatric Association, 2015),
such as prolonged sadness in depressive disorders. However, we
conceptualize these patterns as transdiagnostic, as mechanisms
that underlie and contribute to the etiology of many forms of psy-
chopathology. A focus on intraindividual patterns of emotion reg-
ulation dynamics can contribute knowledge about the different
ways that a normative regulation process can go awry and the con-
texts or conditions in which patterns become indicative of emo-
tion dysregulation.

Development of intraindividual dynamics of emotion
regulation

Emotion regulation is most often studied as a predictor, mediator,
or moderator of between-person differences, or as a marker or
outcome of between-person differences. As a result, we know little
about how emotion (dys)regulation emerges, changes, and/or
becomes canalized over a longer developmental time scale.
There are surprisingly few long-term longitudinal investigations
of emotion regulation itself. Blandon, Calkins, Keane, and
O’Brien (2008) found linear growth in mothers’ ratings of their
children’s emotion regulation from ages 4 to 7, though there
was also significant interindividual variation in trajectories.
Similarly, positive correlations in observed measures of emotion
regulation are documented in children from age 1 to 5
(Feldman, 2015; Halligan et al., 2013). These correlations are gen-
erally small to modest (rs ranging from .25 to .41), suggesting
again that there is within-person variation in these early years.
This work can be expanded by examining emotion regulation
dynamics longitudinally, which has the potential to capture mul-
tiple aspects in the emotion regulation process that may change
across the life span.

There is need for longitudinal studies of change over multiple
time scales, including across seconds, hours, or days and across
months or years (Cole & Hollenstein, 2018). Nesselroade (1991)
suggested that long-term change of short-term dynamic processes
be examined using what we now call multiple time scale designs,
wherein individuals are measured repeatedly at multiple cadences
(Ram & Diehl, 2015). Specifically, at the micro-time scale, obser-
vations are obtained from one or more individuals at closely
spaced intervals (e.g., seconds, minutes, hours, or weeks) consti-
tuting a “burst” of measurement. At the macro-time scale, these
same individuals are measured again at a wider interval (e.g.,
months or years), each time providing another burst of informa-
tion. The embedded nature of the multiple time scale design
(micro-time scale nested within macro-time scale) provides
opportunities for examining long-term change in intraindividual
(regulation) dynamics (see Ram & Gerstorf, 2009). This general
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design is often invoked implicitly in longitudinal studies of child-
ren’s development where families visit the laboratory or are visited
at home on multiple occasions. For example, in the Development
of Toddlers Study, children and their mothers were videotaped
completing the same (or very similar) tasks during visits to the
laboratory at ages 18 months, 24 months, 36 months, 48 months,
and 5 years (Cole et al,, 2011). As will be discussed later, video
recordings made at each visit while children struggled through
challenging tasks provide intensive (second-by-second) repeated
measures time series data from which the research team can
infer the child’s intraindividual (regulation) dynamic at that age.
The yearly visits provide additional opportunity to study how spe-
cific aspects of emotion regulation change with age.

Patterns of emotion dysregulation

The ongoing interplay between an individual’s emotions,
thoughts, and actions can produce a wide variety of intraindivid-
ual (regulation) dynamics, including moment-to-moment or
hour-to-hour changes in individuals’ emotions. A variety of con-
cepts and metrics are used to describe the resulting patterns of
change. We first highlight two patterns of moment-to-moment
change that are often viewed as indicative of dysregulation in
the intrinsic dynamics of an individual’s emotion: emotional iner-
tia and emotional instability. We then expand our discussion to
include purported emotion regulation strategies that may influ-
ence an individual’s emotion dynamics (emotion as regulated)
or may be influenced by the individual’s emotion dynamics (emo-
tion as regulator).

Interindividual differences in intraindividual emotion dynamics

As noted, individuals’ overall level of negative emotion is often
interpreted as indicating emotional dysregulation without consid-
eration of the ways that emotion changes over time (Cole et al.,
2004). Taking a more dynamic perspective, clinicians and
researchers have identified two types of short-term change pat-
terns that appear indicative of emotion dysregulation.

Emotions that are prolonged and resist change
Clinicians often observe that some individuals have prolonged
periods of negative emotions. For example, anhedonia is a sus-
tained loss of interest or pleasure during an activity or event
that was formerly enjoyable; this has been interpreted as a deficit
in the upregulation of positive emotion (Tomarken & Keenan,
1998). Depression involves unrelenting sadness and irritability
that resists the soothing by loved ones (e.g., Teasdale, 1988),
and disorders involving anxiety involve episodes of prolonged
anxiety that are maintained, often by unremitting worry (e.g.,
Mennin, Heimberg, Turk, & Fresco, 2002). Clinically, the persis-
tence of the negative emotions becomes a target for intervention.
Contemporary research on adult and adolescent psychopathol-
ogy has incorporated the view of emotions as dynamic (Davidson,
1998; Kuppens, Oravecz, & Tuerlinckx, 2010). Empirical evidence
of persistent negative emotions is often derived from experience
sampling studies wherein participants periodically (e.g., every
few hours) describe their emotional experiences as they go
about their usual daily lives (e.g., using ecological momentary
assessment methods). The repeated-measures, time series data
provide opportunity for intensive study of short-term changes
in individuals’ emotions (i.e., emotion dynamics). Formally, the
persistence of an individual’s emotion can be quantified as the
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extent to which that emotion carries over or recurs from one
moment (e.g., hour) to the next (autoregression) and is often
referred to as emotional inertia (Kuppens, Oravecz, et al., 2010).
Across studies, greater inertia of negative emotions is associated
with stress (Suls, Green, & Hills, 1998), and with depressive symp-
toms in both adults and adolescents (Kuppens, Allen, & Sheeber,
2010; Thompson et al., 2012).

These studies interpret the persistence of negative emotions as
emotion dysregulation yet have not systematically indicated how
environmental context or other extrinsic factors, such as strate-
gies, contribute to these emotion dynamics. Context, for example,
may matter; individuals with depressive symptoms experience
emotional inertia on an everyday basis, but when they anticipate
social stress, they are more prone to emotional variability (Koval
& Kuppens, 2012). In addition, individuals with either high iner-
tia or low inertia (i.e., greater variability) are less responsive and
more blunted in response to conflict with their intimate partners
(Luginbuehl & Schoebi, 2019). In addition, it is not known
whether the persistence of negative emotion is due to cognitive
influences (e.g., negative self-statements); one study found that
cognitive reappraisal had potential to interrupt emotional inertia
(Koval, Butler, Hollenstein, Lanteigne, & Kuppens, 2015).
Understanding the nuances of context and the role of strategies
is important because emotional inertia appears to occur prior to
the emergence of depressive disorder and may be an important
marker of risk (Kuppens et al, 2012; see also McLaughlin,
Hatzenbuehler, Mennin, & Nolen-Hoeksema, 2011, for an inter-
individual longitudinal approach).

Emotions that change abruptly, intensely, and unexpectedly

Clinicians also observe that some individuals’ emotions change
quickly and erratically, a pattern that is often characterized as
emotional instability or lability. These individuals’ daily experi-
ences include sudden, often intense as well as abrupt or unex-
pected, changes of emotion. Emotional instability has been
documented in individuals with borderline personality disorder,
bipolar depression, posttraumatic stress disorder, and attention-
deficit/hyperactivity disorder (Clarkin, Hull, & Hurt, 1993;
Sobanski et al., 2010; Tull, Barrett, McMillan, & Roemer, 2007).

Empirical evidence of variable or inconsistent emotions is also
often derived from the time series data obtained in experience
sampling studies. Formally, individuals’ level of emotional insta-
bility (also referred to as lability or inconsistency), defined as sud-
den, intense can be quantified from time series data using a
variety of related metrics that capture the range or extent of
moment-to-moment changes, including the intraindividual stan-
dard deviation, mean square of successive differences (Woyshville,
Lackamp, Eisengart, & Gilliland, 1999), or probability of acute
change (Jahng, Wood, & Trull, 2008). Patterns of emotional insta-
bility have been found to differentiate adults diagnosed with per-
sonality disorder from those diagnosed with depressive disorders
(Trull et al., 2008) and levels of behavior problems in school-age
children with and without attention-deficit/hyperactivity disorder
(Rosen, Walerius, Fogleman, & Factor, 2015). Beyond diagnostic
utility, emotional instability predicts suicide attempts among
adults with suicidal ideation (Witte, Fitzpatrick, Joiner, &
Schmidt, 2005), highlighting its importance for meaningful clin-
ical assessment and intervention.

The evidence from these experience sampling studies of emo-
tional instability highlight another pattern of emotion change—
one of rapid and often intense changes—that is related to
psychopathology and is interpreted as emotion dysregulation.
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These studies have not systematically indicated how factors that are
extrinsic to the emotions, such as the actual and perceived
environment or the use of strategies, contribute to emotional insta-
bility. Extreme variation in emotion might be due to natural fluctu-
ations in the individual’s environment or to an individual’s inability
to effectively regulate emotions. It is not yet known how a long-term
pattern of abrupt, intense, and unexpected changes in emotion is
related to emergence and/or canalization of psychopathology.
Alternatively, emotional lability may constrain factors extrinsic to
the emotions, such as strategy use. One interindividual differences
study tested directionality in longitudinal pathways to the develop-
ment of psychopathology and found that 7-year-olds with greater
negative and labile mood had poorer adaptive regulation skills
(e.g., empathy) by age 8, which later predicted greater internalizing
symptoms by age 9 (Kim-Spoon, Cicchetti, & Rogosch, 2013). This
study relied on questionnaires and did not directly examine emo-
tion regulation dynamics, which could be a fruitful for understand-
ing what specific aspects of regulatory skills are related to lability.

Intraindividual emotion regulation dynamics

Thus far, we have discussed two emotion patterns (emotional
inertia and emotional instability) that have been shown, using
time sampling over hours and days, to distinguish the emotional
functioning of individuals with and without symptoms or diag-
noses of psychological disorders. Time series data revealed pat-
terns in emotion dynamics, which are then interpreted as
indications of emotion dysregulation. To the best of our knowl-
edge, this interesting approach has not yet been used to investigate
the role of regulation in these patterns. Next steps in using time
series to understand emotion dysregulation can benefit from
investigation of atypical patterns of emotion as regulator and as
regulated.

Emotion as regulator

Emotion as regulator is clearly described in functional theories of
emotion (Keltner & Gross, 1999). In this perspective, different
emotions, defined by appraisals and action readiness, prepare
an individual to act on the environment in particular ways.
This preparation heightens the probability that the individual
will interact with and operate on the environment in specific
ways to achieve a goal for well-being. Emotion as regulator can
be dysfunctional when the emotion leads to action that compro-
mises short- or long-term goals for well-being, violate develop-
mental expectations, or violate sociocultural standards.

Consider situations in which children are referred for anger
management. In our workshops, parents and teachers often
seek advice on how to control (or teach control of) children’s
anger. However, not all anger is inherently problematic; the
anger itself may be communicative, indicate that a child’s goal
is unmet or blocked and still seems achievable or justifiable to
the child, and that the child is prepared to increase effort to
gain/regain the goal. The view of the parents and teachers is
that the anger is poorly regulated. However, often, the issue is
that the anger led to unacceptable behavior. It may be aggressive,
rude, or disruptive, problematic in the immediate sense, and may
lead to later impairments in relationships or learning. When
anger leads to increased effort to attain a goal, but the resulting
effort is problematic for parents and teachers, this is an example
of emotion as dysregulator. Clinically, the goal may not be to
reduce or eliminate anger but to teach alternative ways to achieve
the goal. Often, clients’ anger reflects protests of circumstances
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they cannot control although they may try and try disruptively.
This pattern is distinct from deficits in being able to regulate
anger. To the layperson the distinction may seem too fine, but
to the clinician and to the developmental psychopathologist
there is value in distinguishing when emotion dysregulates behav-
ior and when strategies fail to regulate emotion. A time series
analysis of the unfolding of such events can clarify the distinction.

Emotion as regulator can be dysfunctional in a second way. In
some instances, strategies known to be effective generally are
attempted but are overwhelmed by emotion. That is, reasonable
strategies are attempted, but emotion nonetheless renders them
ineffective. For example, law students coping with the stress of
preparing for their bar exams reported that planning, an “effec-
tive” coping strategy, was only effective some weeks prior to the
exam but not as the exam neared and stress increased (Ilda,
Gleason, Green-Rapaport, Bolger, & Shrout, 2017). Clinicians
are familiar with therapeutic cognitive strategies being over-
whelmed by acute sadness, anxiety, or anger. A time series anal-
ysis of the emotion-strategy patterns is needed to understand the
reasons why specific emotion appraisals persist in the face of strat-
egy use.

Emotion as regulated

Self-regulation of emotions generally involves the use of strategies
(i.e., thoughts or actions) that are considered to, and have been
shown to, diminish emotion intensity, shorten emotion duration,
or resolve emotion completely. This aspect of emotion as regu-
lated can be dysfunctional when strategy use fails to modulate
emotion in ways that compromise goals or violate developmental
expectations or sociocultural standards. Moreover, strategy inef-
fectiveness can take different forms, which can be detected and
differentiated by time series analysis of strategy-emotion
sequences.

First, the strategy may be generally regarded as ineffective;
examples of ineffective strategies include rumination, avoidance,
and suppression (Aldao & Nolen-Hoeksema, 2010; Schifer,
Naumann, Holmes, Tuschen-Caffier, & Samson, 2017). Second,
strategies that are generally regarded as effective may sometimes
sustain and prolong the emotion that one seeks to resolve, or
even exacerbate the emotion. For example, therapies that focus
on thoughts, such as cognitive or mindfulness interventions,
sometimes foster rumination and worry in clients leading to sus-
tained or worsened depression or anxiety. In those instances, ther-
apists may recommend switching to a different therapeutic plan,
such as behavioral activation (Boswell, Iles, Gallagher, &
Farchione, 2017). A time series analysis of the emotion regulation
dynamics is needed to understand the reasons why effective strat-
egies fail on some occasions. One reason may be that they sustain
or even worsen the negative emotion that is the target of treatment.
In addition, individuals, particularly young children, may perceive
ineffective strategies as effective (Dennis & Kelemen, 2009).

It is likely that patterns of dysfunctional emotion such as emo-
tional inertia or instability also involve intervening variables (e.g.,
strategies) that are dysregulating. Although the research on these
emotion patterns implies or refers to emotion regulation, the reg-
ulator process itself is not studied directly. Self-talk, rumination,
worry, and appraisals that involve attributions and assumptions
explain why some negative emotions endure and resist change
or even have a negative emotional reaction to a prior emotion
(anger-guilt or shame-anger; MacLeod & Bucks, 2011). A time
series analysis of both emotions and strategies is needed to iden-
tify emotion-strategy-emotion sequences, understand how the


https://doi.org/10.1017/S0954579419000695

1196

dynamics manifest, and identify which elements of the dynamic
system may be usefully targeted for intervention.

Conceptualizing and Studying Emotion Regulation
Dynamics

In conceptualizing the dynamics of how emotion regulation can go
awry, at least in terms of the individual, we borrow from the
broader theoretical literature on self-regulation, which extends to
an individual’s attempts to modify emotion. Most models of self-
regulation imply engagement of top-down executive processes
(cognitive processes) to alter prepotent responses (highly probably,
relatively automatic responses; Cole, Ram, & English, 2018). The
engagement of executive processes is implicit in many effective
strategies (i.e., problem solving, planning, reasoning, verbal self-
instruction, distraction) that are thought to be valuable in modulat-
ing the emotions that are pulled for by situations. The concept that
there are top-down processes that have the potential to regulate
emotional processing is also prevalent in neuroscience perspectives.
In the neuroscience framework, a complex interplay of bidirectional
activity occurs between subcortical regions, largely limbic regions,
and cortical regions, largely prefrontal regions (Etkin, Biichel, &
Gross, 2015; Lewis & Stieben, 2004). Reappraisal, for example, a
strategy shown to be effective in modifying the intensity of negative
emotion, involves recruiting higher order cognitive processes in
order to think differently about circumstances that have elicited
an emotional reaction that one wishes to modify or change.
Using reappraisal during an experimental emotion elicitation task
is associated with increased prefrontal cortex activation and low-
ered activation in the amygdala and the insula (Goldin, McRae,
Ramel, & Gross, 2008; for a conceptual review, see Ochsner &
Gross, 2008). Broadly, evidence indicates less cortical modulation
of subcortical regions in individuals with psychopathology (e.g.,
Shannon, Sauder, Beauchaine, & Gatzke-Kopp, 2009; Tone, Garn,
& Pine, 2016), although the exact neurophysiological patterns
vary across studies and across specific disorders (Etkin et al., 2015).

In sum, the general conceptualization that executive processes
modify prepotent responses also guides research on children’s
development of emotion regulation. Developing the ability to
regulate emotion is thought to involve both the maturation of
internal cognitive processes and socialization experiences
(Eisenberg, Cumberland, & Spinrad, 1998; Kopp, 1989; Morris,
Silk, Steinberg, Myers, & Robinson, 2007). Having begun to
learn what is expected of their conduct, young children begin to
recruit their maturing cognitive capacities in attempts to regulate
their emotions even when adults are not present to monitor and
direct them (Kopp, 1982). Thus, in terms of emotion as regulated,
it is useful to focus on how extrinsic processes modulate emotion
dynamics, including conceptualizing patterns that lead to emotion
dysregulation. This model can then be applied to investigating
emotion dysregulation. Developmentalists have typically focused
on higher order cognitive skills such as inhibitory control or,
more broadly, executive functioning as influences on children’s
ability to engage in emotion regulation (Carlson & Wang, 2007;
Zelazo & Cunningham, 2007). This body of research has shown
that children’s skills in these various executive cognitive processes
are associated with more skill at emotion regulation. These cogni-
tive skills are purported to help children reflect on their experi-
ence, remember and use rules to guide their behavioral
decisions, and stop them from acting in the manner elicited by
a situation, inhibiting behavior that is nonetheless undesirable
in the situation.
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The links between these executive cognitive processes and
strategy use is not fully understood. Nonetheless, discussions in
the emotion regulation literature often refer to (in)effective strat-
egy use to explain more intense, more unstable, or more enduring
negative emotions, and strategies are not often studied. Thus,
there is a need to better understand the role of strategies, and
the contexts in which they are judged as ineffective. There is evi-
dence that strategy deficits play a role in psychopathology. For
example, in the case of persistent depressed mood, ineffective
strategies are thought to explain why depressed individuals expe-
rience longer duration of negative emotion (Tomarken & Keenan,
1998) and are less able to recover from emotional upset (Kovacs &
Devlin, 1998). Children and adolescents with depressive disorders
reported using fewer problem-focused and active distraction strat-
egies, and more avoidant, passive, and aggressive strategies, than
nondepressed peers (Garber, Braafladt, & Weiss, 1995). These
findings underscore the need to understand, more directly, the
interplay between extrinsic influence (strategies) and how they
change intrinsic emotion dynamics on short time scales.

A few studies of children or youth capitalize on their time series
data to demonstrate that young children’s strategy use may alter
their negative emotion. Tracking changes in emotion across con-
secutive 10-s intervals, Stifter and Braungart (1995) found that
infants’ self-soothing was associated with decreasing negative emo-
tion, and infant avoidance was associated with increasing negative
emotion. In a study of infants and toddlers, contingency analyses
of 10-s intervals revealed that strategy use had no immediate effect
on fear, but distraction (shifting attention away from a restricted
but desirable object) in one 10-s interval was followed by reduced
anger intensity in the next 10-s interval (Buss & Goldsmith, 1998).
Similarly, in 3-year-old boys at risk for conduct problems, distrac-
tion and information seeking in one 10-s interval was followed by
a decrease anger in the next 10-s interval (Gilliom, Shaw, Beck,
Schonberg, & Lukon, 2002). Finally, in a study of mothers and
their typically developing preschool-age children, maternal atten-
tion refocusing (with younger children in this age range), and
joint mother—child reframing in one 10-s interval was followed
by a reduction in children’s disappointment in the subsequent
10-s interval (Morris et al., 2011). In each study, the time series
analysis of strategy-emotion sequences facilitated examination of
emotion regulation dynamics.

These studies have two important features that are advanta-
geous for obtaining a detailed understanding of emotion regula-
tion. First, they use temporal data to isolate and measure the
effectiveness of specific strategies. Second, they use intensive
time series derived from continuous video-recorded observations
of behavior. This type of data collection affords information that
experience sampling methods focused on self-reported experience
may not capture. Experience sampling methods can assess ele-
ments of emotion regulation that cannot be observed, such as
individuals’ use of cognitive strategies. However, when trying to
relate strategy use to emotion dysregulation, self-report may pre-
sent some unique problems. For example, adults with bipolar
depression reported using appropriate strategies during a video
mood induction but observations indicated that their self-
reported strategies were not effective at modifying their emotional
reactions during the video (Gruber, Harvey, & Gross, 2012).
Therefore, some care should be taken when clinicians are drawing
conclusions about clients’ emotion dysregulation based solely on
self-report information, and in some cases, it may be useful to
supplement those reports with behavioral observations in selective
contexts.
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The contingency analyses afforded by behavioral observation
data advance knowledge of strategy effectiveness, indicating that
the use of particular strategies had immediate effects on children’s
negative emotions. There is still more to be known, however, for a
full understanding of emotion regulation and when it is indicative
of emotion dysregulation. For example, models for analysis of
temporal dependencies often assume that all pairs of successive
intervals are replicates, no matter whether they occurred at the
beginning of a task period or at the end of a task (stationarity
assumption). However, it is possible that a strategy that effectively
modulates emotion during the early part of the task may become
ineffective as the stress of the situation maintains or increases over
time. Analysis of successive pairs of intervals also leaves open the
clinical question of whether strategy use resolves a negative emo-
tion (e.g., dampens and ends a child’s frustration or anxiety).
Potentially, for young children especially, the effectiveness of
their strategy use is transitory. Might frustration recur and accu-
mulate after repeated strategic attempts, leading to subsequent
reductions in strategy use or rendering strategy efforts ineffective?
Do repeated bouts of negative emotion influence the use of or the
effectiveness of strategy attempts? Do repeated efforts at using a
strategy take a toll on a person and lead to increased negative
emotion? These and other questions can be addressed by investi-
gation of the full time series. Methods that allow for time-varying
effects, such as multilevel event history analysis (Dagne, Brown, &
Howe, 2003) and state-space models with time-varying parame-
ters (Molenaar, Sinclair, Rovine, Ram, & Corneal, 2009), provide
new opportunity to describe how recurrences of emotion, or
emotion-strategy or strategy-emotion sequences change during a
task and influence task outcomes. In sum, collection of behavioral
time series and detailed analysis of emotion-strategy-emotion-
strategy sequences can add to our understanding of emotion reg-
ulation dynamics.

The Development of Emotion Regulation Dynamics

Knowledge about how strategies develop, when different strategy
attempts become effective, and how ineffective strategies develop,
persist, and change with age is important for charting and under-
standing the development of emotion dysregulation. As noted
previously, developmental science is beginning to develop this
type of knowledge base. We do not yet know, for example, any-
thing about the development of emotion regulation strategies,
or how the effectiveness of specific strategies changes with age
and as children and youth encounter new experiences in their
environments. We do not know about the course of emotion reg-
ulation and dysregulation dynamics, including the influences of
strategy use, in the contexts characterized by risk and adversity.
For example, a strategy that effectively helps a young child cope
with family adversity may become a strategy upon which the
child continues to rely as he or she gets older, but that becomes
ineffective (e.g., avoidance as a way of modulating anxiety caused
by family conflict or dissociation as a way of disengaging from
awareness and memories of traumatic events).

We are beginning to explore these questions in our research.
Articulating a general model of self-regulation as the influence
of the engagement of executive processes on prepotent emotions
(Cole et al., 2018), we applied dynamic systems models to behav-
ioral time series data to investigate the extent to which
36-month-old children showed desire for and frustration about
a restricted gift, and the extent to which their strategic attempts
involved engagement of executive processes (Cole, Bendezu,
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Ram, & Chow, 2017). First, we created an index that ranked the
extent to which children’s strategies engaged executive processes.
Typically developing children are posited to begin to initiate strat-
egies, including those aimed at modulating negative emotion,
without direct adult instruction or monitoring (Kopp, 1989).
There is a small literature on the development of young children’s
strategy use (Grolnick, Bridges, & Connell, 1996; Rothbart, Ziaie,
& O’Boyle, 1992; Stansbury & Sigman, 2000). Using these studies,
we ranked children’s strategies by the extent of engagement of
executive processes; for example, self-soothing, regarded as a
bottom-up, spontaneous strategy, involved little or no executive
process engagement; calm bids for parental attention often
engaged language verbalized their needs; and distraction involved
the engagement of effortful control of attention. Second, we devel-
oped a mathematical model (ordinary differential equation) that
specifically captured and quantified (a) the intrinsic dynamics
of very young children’s emotions (fluctuations in desire and frus-
tration), (b) the intrinsic dynamics of their engagement of execu-
tive processes (fluctuations in the extent to which strategies
engaged executive processes), and (c) how each amplified or
diminished the other; and used that model to analyze the strategy
and emotion time series (3-s epochs) of 100 children.

These 36-month-olds’ engagement of executive processes
occurred during intervals when they did not display desire or
frustration. However, of importance, there was no evidence that
their executive process engagement dampened their desire and
frustration over the course of the task. That is, their strategic
efforts did not quiet or resolve their emotion, so they could sit
patiently and wait to open the restricted gift. This is, to the best
of our knowledge, the first evidence of the limitations of
36-month-olds’ strategic efforts.

Two additional findings suggested possible ways that
36-month-old children’s pattern of emotion regulation in this
type of task may be interpreted as emotion dysregulation, one
suggesting dysfunction in emotion as regulated and one suggest-
ing dysfunction in emotion as regulator. First, maternal reports of
higher temperamental negative affectivity in the children was
associated with a pattern in which the 36-month-olds’ strategy
use was relatively ineffective. That is, for children described as
generally reactive to situational changes, strategy use seemed to
exacerbate their desire and frustration. Their emotion was not reg-
ulated effectively, and led to a violation of a cultural expectation
that young children should learn to wait patiently. This pattern
of (ineffective) emotion regulation is reminiscent of clinical obser-
vations of known useful strategies intensifying clients’ emotional
distress, a form of emotion dysregulation.

Second, maternal reports of a higher number of externalizing
behavior problems in the children associated with a pattern in
which 36-month-olds’ desire and frustration diminished their
engagement of executive processes. That is, for children described
as generally prone to being noncompliant and disruptive, increases
in desire and frustration actively diminished engagement of exec-
utive processes. Emotion as regulator did not motivate the socially
desirable action in this situation, but instead overwhelmed and
dampened children’s use of the optimal strategy. This pattern of
(ineffective) emotion regulation is reminiscent of client reports
of their emotions making it harder to use the strategies they are
learning, a second form of emotion dysregulation.

These findings compel us to proceed with examining how
emotion regulation dynamics change with age, work that is in
progress. We are testing whether there are changes in these
dynamics as children transition from age 24 months to age 5
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years, the age at which they are expected to be school ready emo-
tionally. Using multiple time scale study designs, it is possible to
determine if strategy attempts become more effective as children
get older (emotion as self-regulated) of how young children pro-
cess, at the neural level, the sound of anger in their mother’s voice,
if emotion motivates better strategy engagement as children get
older (emotion as regulator), whether in typically developing
samples the patterns indicative of emotion dysregulation diminish
with age, and whether children who are vulnerable due to biolog-
ical conditions or who are exposed to adversity have different
emotion regulation dynamics and/or their emotion regulation
dynamics develop in a different way.

In one recent study we tested age differences in emotion reg-
ulation dynamics of young children exposed to a fear-inducing
situation in the laboratory (Morales et al., 2018). We again used
ordinary differential equation modeling, this time investigating
how the interplay between emotion and strategy use differed
when the children encountered a novel character (e.g., clown) at
age 2 and at age 5 years. The resulting patterns indicated a
decrease in prepotent emotions from age 2 to age 5, and evidence
that fearfulness was regulated more quickly and efficiently at age 5
years that at age 2 years (i.e., developmental improvement in emo-
tion regulation).

Future Directions for Studying the Development of Patterns
of Emotion Dysregulation

We have offered a view of emotion dysregulation as patterns of
emotion regulation dynamics that are deemed dysregulated
based on the context in which they occur and the implications
that the pattern compromises other goals for well-being or vio-
lates developmental expectations or sociocultural standards. We
identified several patterns of emotion and emotion regulation
that are often depicted as evidence of emotion dysregulation.
Each of these observed patterns can be conceptualized in terms
of emotion regulation dynamics that are best captured and under-
stood when studied using time series methods. They are patterns
of emotion dysregulation that are both atypical in frequency,
duration, or intensity of emotion as regulator or as regulated,
and are associated with impaired functioning or risk for impair-
ment in the short and/or long term. From the vantage point of
developmental psychopathology, we not only want to be able to
conceptualize and measure these sequences but also understand
how they develop and how they can change once established as
emotion dysregulation. We have observed these various emotion
regulation patterns in young children and recognize that if
those patterns of regulation become dominant, they can impair
children’s functioning and lead to emergence of psychopathology.
We suggest that a dynamic approach to conceptualizing emotion
and emotion regulation can advance this knowledge. We can bet-
ter understand how risk influences emotion regulation and how
the patterns of emotion regulation in one situation may help a
child cope with adversity even as they pose risk for longer term
developmental goals. A more nuanced, granular analysis of emo-
tion regulation patterns can inform how emotion regulation
becomes effective, how emotion dysregulation observed at one
age may arise and even disappear, and when and how such pat-
terns recur and become dominant characteristics of impaired
intra- and interpersonal functioning.

We should note that there is a compelling argument that emo-
tion and emotion regulation are, at least at certain levels of anal-
ysis, and especially in regard to the systemic nature of autonomic
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and central nervous system activity, impossible to disentangle
(Campos, Frankel, & Camras, 2004; Hollenstein, 2015; Lewis &
Stieben, 2004). Our perspective is not intended to contradict
that view. As clinicians we observe emotion dysregulation and
we believe that studying emotion regulation using dynamic sys-
tems models and time series data offers additional information
about how the ongoing interplay between emotions and strategies
may produce patterns indicative of emotion dysregulation.

In sum, emotion dysregulation is a form of emotion regulation
(temporal dynamics that compromise other goals for well-being
or violates developmental expectations or sociocultural stan-
dards). Conceptualizing emotion as a dynamic process and its
regulation as the relation between extrinsic influences and emo-
tion requires analysis of how emotion regulates and is regulated
by those influences over time. Multiple time scale designs provide
opportunity for examining long-term change in intraindividual
(regulation) dynamics and can shed light on when and how clin-
ically significant forms of emotion dysregulation emerge and
potentially canalize into psychopathology and the interindividual
differences therein.
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