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In this article, we introduce a theory on the dynamic development of affective processes,
affect regulation, and the relationship between emotions and sport performance. The
theory focusses on how affective processes emerge and develop during competitive
sport involvement. Based on Scherer's component process model, we postulate
six components of emotion that interact with each other in a circular fashion: ()
triggering processes, (Il) physiological reactions, (lll) action tendencies, (IV) expressive
behaviors, (V) subjective experience, and (VI) higher cognitive processes. The theory
stresses the dynamics of affective processes and describes the consequences for
performance in competitive sports. It assumes that the peculiarities of different sports
must be taken into account in order to understand the affective processes, and offers
starting points on which strategies can be used to effectively regulate affective states.
Consequences for research and practice are derived and discussed. To study the
development of affective processes, future research should test the assumptions in
ecologically valid contexts, such as real competitions or competition-like situations,
using multi-component measures of emotions.

Keywords: emotion, competition, core affect, affect regulation, component, cycle, sport

INTRODUCTION

Sports competitions can have a deep impact on the emotional life of athletes. Because athletes
often pursue personally relevant goals with uncertain outcomes, extreme states of positive and
negative emotions can occur (Hanin, 2007). In fact, the emotional roller coasters in sports
competitions are one of the main reasons that make sport so fascinating, both for the athletes and
the spectators. Knowledge of the role of emotions during sports competitions can contribute to a
better understanding of human behavior regulation in general, which in turn can serve practitioners
in supporting athletes more effectively in their efforts to regulate emotions (Wagstaff, 2014).

In emotion research, a major problem lies in the often unclear use of terms, such as mood,
emotions, or affect (Ekkekakis and Petruzzello, 2000). According to Russell (2003), it is important
to differentiate core affect from full-fledged emotions. Core affect represents simple and rapid
valuations that something is good or bad, that you like or dislike something, that you feel
pleasure or displeasure. It consists of the two components valence, as a hedonic quality (pleasure
vs. displeasure), and arousal, as an activation level (sleepy-activated). The core effect can be
experienced as free-floating and is often associated with prototypical emotional episodes (Russell,
2003; di Fronso et al., 2020). It represents a continuous assessment of one’s current state, which
is outside the person’s awareness most of the time. However, a person can become conscious of it
when attention is drawn to it. In this sense, core affect is constantly running in the background,
changing in response to internal processes or changes in the environment (Russell, 2015).
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Russell (2009) defines core affect as “a neurophysiological state,
accessible to consciousness as a simple non-reflective feeling” (p.
1264). Thus, core affect can be understood as a state that is at the
heart of emotions (di Fronso et al., 2020) and the starting point
for emotion development.

From core affect, as a rather quick valuation of a situation, a
wide range of full-fledged emotions saturated with cognitions can
develop (Weiner, 1986; Baumeister et al., 2007). A full-fledged
(sometimes also called full-blown) emotion is a progression
of core affect that typically involves physiological arousal and
emotion expression, is reflected in a consciously experienced
feeling, and is associated with consciously experienced higher
cognitive processing. According to Baumeister et al. (2007), a
full-fledged emotion arises and dissipates only slowly compared
to the core affect. Its main functions are to direct attention
and stimulate reflection in order to learn the necessary lessons
from the situation. In this way, people learn to adapt to
their environment. As a consequence of a deeper elaboration
of the situation, more elaborated and differentiated emotions
(e.g., anger, anxiety, joy) can be consciously perceived by the
individual. Consistent with Clore and Ortony (2008), we use the
term "affective processes” when referring to processes including
core affect and/or differentiated emotions.

Sport psychology has a long history of component theories'
of emotion that describe the relationship between emotions
and performance. For example, Yerkes and Dodson (1908)
emphasized the relevance of the physiological component,
postulating an inverted u-shaped relationship between arousal
and performance. Within the framework of the multidimensional
anxiety theory, the model was extended in order to include
the cognitive component, with worry being a cognitive form
of apprehension (Martens et al, 1990). According to the
multidimensional anxiety theory, cognitive anxiety has a negative
linear relationship with sport performance, while somatic anxiety
has an inverted-U relationship. By explicitly considering the
interaction between the two anxiety components, the catastrophe
model of anxiety suggests that the influence of somatic anxiety
depends on the level of cognitive anxiety (Hardy, 1990).
Accordingly, when cognitive anxiety is low, somatic anxiety
has a small effect on sport performance in the form of an
inverted-U. In contrast, when cognitive anxiety is high, somatic
anxiety enhances sport performance up to a critical point.
However, when this threshold is surpassed, a further increase
in somatic anxiety leads to a catastrophic drop in performance.
While one meta-analysis indicates that neither cognitive nor
somatic anxiety are related to sports performance (Craft et al,
2003), another meta-analysis shows a weak negative relationship
between cognitive anxiety and sport performance (Woodman
and Hardy, 2003). More recently, Cheng et al. (2009) proposed
a third separate component involving a regulatory aspect of
anxiety. Finally, Carson and Collins (2016) introduced a fourth
component, which focused on motor aspects and the self-
confidence associated with them. In addition to the inconclusive
evidence and theoretical disagreement, the exclusive focus of

!Component theories belong to the family of emotion theories that define
emotions as a process involving changes in multiple subsystems or components
(see Scherer, 2005). In general, component theories seek to break down a complex
process into its elements and their interactions.

these theoretical approaches on anxiety has often been criticized
(e.g., Seve et al., 2007; Martinent and Ferrand, 2009; Uphill et al.,
2014).

The Individual Zone of Optimal Functioning (IZOF) model
goes beyond anxiety and focuses on functional emotions with
a positive impact on athletic performance and dysfunctional
emotions with a negative impact on athletic performance
(Hanin, 2007). Based on an idiosyncratic approach, the IZOF
model suggests that athletes should determine their own zone,
considering a maximum amount of functional and a minimum
amount of dysfunctional emotions. While the IZOF model
seems to have great applied value, it cannot explain the
mechanisms of how the individual zones influence athletic
performance (Woodman and Hardy, 2001). Finally, another
theory that has gained increasing attention in sport psychology
is cognitive-motivational-relational theory, assuming that each
specific emotion has a core relational theme with a related action
tendency (Lazarus, 1991). With regards to sport performance, it
is assumed that the action tendency for each specific emotion
can increase sport performance when it suits the demands of
the situation and the needs of the athlete (Lazarus, 2000). For
instance, the action tendency “lashing out” of the emotion anger
appears to be beneficial in sports that require aggression and
gross motor movements, and detrimental in sports that require
precision and fine motor movements. Cognitive-motivational-
relational theory has been useful to explain why emotions occur
(Uphill and Jones, 2007; Lewis et al., 2017) and how they in turn
affect sport performance (e.g., Woodman et al., 2009; Rathschlag
and Memmert, 2015). From our point of view, however, the
theory has not been able to contribute decisively to explaining the
dynamics of affective processes in the sports context. As emotions
show enormous fluctuations (Vallacher and Nowak, 1997), the
aspect of dynamics plays a crucial role in understanding affective
processes, especially in the context of sports.

Overall, emotion theories used in sport psychology have
two shortcomings that we aim to overcome in this paper:
they refer to anxiety, and the conceptual delimitations between
emotion and core affect are not clearly defined. In sight of these
shortcomings, we assume that research on emotions in sport
would particularly be beneficial when considering explicitly (a)
the distinction between full-fledged emotions and core affect
(Ekkekakis and Petruzzello, 2000), (b) the multi-componential
nature of emotions (Scherer, 2005), and (c) the dynamics of
affective processes in sports. In this article, we present a new
theory of emotions by addressing three issues: First, we present
the component model of emotions in sports, elaborating on how
affective processes develop into emotions. Second, we discuss
the dynamics of affective processes and their potential effects
on sports performance. Third, based on our model, we outline
suggestions of how affective processes can be regulated.

THE COMPONENT MODEL OF
EMOTIONS IN SPORTS

The theoretical framework presented in this article is based
on the five emotion components suggested by Scherer (2005):
the cognitive component, neurophysiological component, motor
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expression component, motivational component, and subjective
feeling component. Extending Scherer’s position, we argue that
cognitive processes occur in two stages within the emotion
generation process and, thus, can be separated into two distinct
components. The first component refers to simple, rapid, and
automated cognitive appraisal processes relevant at the very
beginning of the emotion process. In line with this assumption,
Moors and De Houwer (2001) were able to show in an
experimental study that stimulus valence and motivational
relevance as two relevant appraisal proccesses can be determined
quickly and automatically. The second component refers to
higher cognitive processes, such as analyzing, planning, or
making decisions, and is relevant at a later stage in the emotion
generation process. This distinction of the cognitive processes
into two components also coincides with the position of dual
process theories (Clore and Ortony, 2008), and shows similarities
with the concepts of primary and secondary appraisal (Lazarus,
2001). Regarding neurophysiological aspects, LeDoux (1998)
also distinguished two pathways of emotion processing. Quick
and simple appraisals could be made on the low road, and
more complex and differentiated representations of the situation
on the high road.

Taking into account the differentiation of simple and rapid
cognitive appraisal processes and higher cognitive processes, the
main assumption of the model is that the affective processes can
be described as a cyclical mechanism (Cunningham et al., 2015)
comprising six components (Figure 1). Affective processes begin
with a stimulus that interacts with internal states, which can be
represented as triggering processes. The triggering processes can
lead to physiological reactions, expressive behaviors, and action
tendencies. These, in turn, can lead to a subjective experience and
a stimulation of higher cognitive processing potentially resulting
into a state of full-fledged emotion. Although it is assumed
that changes in one component lead to changes in subsequent
components, operations in one component do not have to
be fully completed before changes are initiated in subsequent
components. Rather, processes in the respective components
run at least partially parallel to each other (Scherer, 2001).
Moreover, the changes triggered in the subsequent components
may also feedback to the previous components in the next loop
of the cycle of emotions. We understand these recursive and
iterative processes as the cycle of emotions. In this view, affective
processes can be seen as an ongoing interaction of components
that produces emergent properties not fully derivable from the
component states (Coan, 2010).

Triggering Processes

Affective processes are initiated by internal or external triggers
(Izard, 1993). While internal triggers refer to internal processes
(e.g., thoughts, feelings, physiological processes) without a
direct input from the outside, external triggers are related to
environmental stimuli. Relevant environmental stimuli can be
applied to many different kinds of situations directly associated
with the sports competition (e.g., winning or losing, behavior of
opponent), but can also go beyond the sports competition (e.g.,
family situation, playing for a new contract; Hanton et al., 2005).
At the same time, certain environmental conditions may be

Higher

Triggers '
cognitive

processes

Bodily
response

Action
tendencies

Subjective
experience

Expressive

behavior

FIGURE 1 | Six components in the cycle of emotions.

relevant only to a particular sport, such as the waiting time before
executing a jump in pole vault or the scoring system in table
tennis (Seve et al., 2007). Although it is possible to show that such
situational factors can influence affective states in a probabilistic
way (e.g., Moesch et al., 2015; Fritsch et al., 2020a), it is not the
stimulus itself but the way the individual appraises the stimulus
that elicits affective states (Lazarus, 1991; Scherer, 2001). The way
an individual appraises a situation at a given moment depends on
various dispositional (e.g., trait optimism, emotional intelligence,
personal values) as well as more transient personal factors, such as
state self-confidence, expectations, the current affective state, etc.
For instance, studies within the sports context have shown that
a high emotional intelligence is associated with a lower cortisol
response (Laborde et al., 2014) and a better athletic performance
(Kopp and Jekauc, 2018), or that a high self-efficacy is related
to more functional and less dysfunctional biopsychosocial states
(Di Corrado et al., 2015). As a result of the interaction between
person and situation, we assume that the most relevant proximal
appraisal categories within the sports context are significance and
goal-related expectancies.

A situation has to be appraised as significant for one’s own
needs, values, or current goals to elicit affective processes (Frijda,
1988). In sports, the significance of a situation is typically
higher the more consequential the outcome of the situation is
(McGregor and Abrahamson, 2000). For instance, table tennis
players are more likely to show expressive behavior in elimination
matches than in group stage matches (Fritsch et al., 2020a).
With relevance for negative emotions, the perceived significance
of an upcoming event can predict the intensity of cognitive
and somatic anxiety (Lane et al., 1995). Furthermore, it is
important to consider the idiosyncratic nature of the appraisal
process (Lazarus, 1991). A player might appraise a match as

Frontiers in Psychology | www.frontiersin.org

December 2021 | Volume 12 | Article 790423


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Jekauc et al.

Cycle of Emotions in Sports

significant, although the outcome of the match has no impact
on the ranking (e.g., when playing against the old team in an
unimportant competition).

It is very natural for athletes to have goals and goal-related
expectancies about their likely performance or the outcome
of a competition (Uphill and Jones, 2007). Expectancies are
beliefs about a future state and can be regarded as standards
or reference values (Roese and Sherman, 2007), which are used
to compare the current situation with the expected situation,
concerning the progress toward one’s goals (Carver and Scheier,
2001). In accordance with Carver and Scheier (1990), we
argue that athletes’ affective states (core affect) change as a
result of the comparison between the expected rate of progress
and current rate of progress toward the goal. Due to the
dynamic nature of a sports competition, athletes in many sports
receive continuous feedback on the progress toward their goal
achievement (e.g., in form of a score). The progress toward
ones goal is evaluated on an ongoing basis. If progress is
moving in the right direction, positive affective states occur. In
contrast, when progress toward one’s goal is threatened, negative
affective states occur (Carver and Scheier, 1990). Within the
context of competitive sports, it was found that exceeding goal-
related expectations can generate positive affective states and not
reaching these can generate negative affective states (McGraw
et al,, 2005). In this model, we argue that in sports the appraisal
of significance (e.g., important match situation) and goal-related
expectancies (e.g., unexpectedly poor performance) are typically
the starting point for further affective processing and can induce
physiological reactions.

Physiological Reactions
The initiation of affective processes lead to physiological reactions
elicited in the autonomic (Kreibig, 2010) and central (Davidson,
2003) nervous system. These physiological reactions (e.g., change
in heartbeat, skin conductance, dilation of the pupil, etc.) prepare
the organism to cope with the demands of the situation (Mendes,
2016). In line with LeDoux’s (1998) distinction between the
low and high pathways of affective processes in the brain, we
argue that the low road is particularly related to appraisals of
relevance and goal-related expectancies. Thus, in case a stimulus
is appraised as significant, on the low road, information about
the stimulus will directly reach the amygdala through the sensory
thalamus. The amygdala then initiates an endocrine reaction
associated with an activation of the sympathetic nervous system.
The associated physiological reactions prepare the body for a
rapid response. This rapid response has been an evolutionary
advantage; however, the information about the stimulus is a
rather rough representation of the stimulus (LeDoux, 1998).
There are various parameters that can be used to assess the
physiological reactions such as heart rate, muscle tone, skin
conductance, dilation of the pupil, blood pressure, cortisol, etc.
On the high road, information about the stimulus is
forwarded from the sensory thalamus to the cortex, where a
more thorough analysis of the stimulus is performed using
higher cognitive processes. These higher cognitive processes
then influence subcortical regions such as the amygdala and
the associated physiological reactions (Ochsner et al.,, 2012).

Cunningham and Zelazo (2007) suggest that such processes are
rather iterative, a kind of “evaluative circle” in which stimuli are
interpreted and reinterpreted in the light of increasing situational
representation. In the early stages, when the evaluations are
based on few iterations, the process is rather unconscious and
automatic. With an increasing number of iterations, the process is
more and more consciously accessible (Cunningham et al., 2015).
The high road is related to the processes described in the section
“Higher Cognitive Processes.”

Action Tendencies

In the course of the emergence of the physiological reactions,
an action tendency develops, which is a state of readiness to
perform a certain type of action (Frijda, 1986). The organism
is getting prepared to act immediately according to its affective
state. This component represents a motivational aspect and
refers to an urge to carry out certain expressive behaviors
associated with the affective state. It is important to emphasize
that action tendencies are always embedded in a situation
and can only be expressed in the context of that situation
(Frijda, 1986). Action tendencies reflect some action modes,
such as attacking or defending, which can manifest at different
levels (e.g., interpersonal behavior, tactics of the match, etc.).
Action tendencies should be considered as a separate component
from expressive behaviors, since individuals always express their
emotions more or less subtly (Frijda, 1986). However, action
tendencies are not always translated into behavior and can only
be inferred from physiological measurements in the brain (e.g.,
readiness potentials, Cunnington et al., 2003; Nguyen et al., 2014).
Therefore, a direct measurement of action tendencies in the
context of physical activity and sport is hardly possible.

Expressive Behaviors

Physiological reactions and action tendencies are closely related
to expressive behaviors (Tomkins, 1962). We argue that internal
physiological states have a tendency to be externalized in
form of facial expressions, gestures, postures, movements or
verbalizations. The higher the level of physiological arousal,
the more likely expressive behaviors will be shown (cf. Banse
and Scherer, 1996). According to Darwin (1872), expressive
behaviors have additional adaptive functions, such as sending
social cues to teammates and opponents, which can be expressed
automatically as well as intentionally manipulated for strategic
reasons. Although there is a great debate about the universality of
body channels to display emotions (Barrett et al., 2019), observers
can generally draw accurate inferences about the valence of
an individual’s affective state (Furley and Schweizer, 2014,
2016). However, studies have emphasized that the integration of
different body channels provides better recognition rates than the
use of a single channel (Aviezer et al., 2012a,b). One method to
assess this component would be direct observation, which has
already been successfully implemented in some sports, such as
handball (cf., Moesch et al., 2015, 2018).

Subjective Experience
If the intensity of the previous processes is strong enough, the
individual becomes aware of the affective processes and can
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report them verbally (Scherer, 2009). The subjective experience
is often considered as the most essential component of emotions,
which distinguishes emotions from other psychological states
and, in turn, directs further cognitive processes (Scherer, 2009).
This stage of affective processes represents the transition of an
automated and unconscious affective state to an increasingly
conscious state of a developing emotion. Interestingly, a
considerable amount of research has shown that negative aspects
of a situation have a stronger effect on the subjective experience
than positive ones (Baumeister et al., 2001). According to
Frijda (1988), this hedonic asymmetry, which represents the
tendency to become more difficultly accustomed to aversive
circumstances compared to pleasant ones, is hardwired in the
human brain and a product of an evolutionary development.
For the context of competitive sports, hedonic asymmetry
means that negatively valuated events have a higher probability
to influence the subjective experience than positively valuated
events. Because athletes often report that they struggle with
negative emotions (Martinent et al., 2015), this points to the
importance of appropriate affect regulation skills. Numerous
questionnaires such as Sport Emotion Questionnaire (Jones et al.,
2005) or Competitive State Anxiety Inventory-2 (Cox et al,
2003) or qualitative interviews with athletes are available to
measure this component.

Higher Cognitive Processes
The last component in the cycle of emotions refers to higher
cognitive processes, such as causal reasoning, systematic decision
making, higher cognitive control processes or planning (Ochsner
and Gross, 2005). These processes should not be confused with
the simpler and more automated cognitive processes that occur in
the preceding emotion components. From this point on, a specific
emotion can be perceived and one can refer to an emotional state
instead of an affective state. After athletes become aware of their
affective state, they begin to search for an explanation for their
own feelings (Jones, 1995). Athletes might ask themselves: Why
do I feel like this? Rather, complex analyses of the situation and
one’s own feelings are initiated, which comprise the appraisal
of the own resources (e.g., control), the agent responsible (self
vs. other), implications of the rate of progress toward achieving
own goals (e.g., score in the match) as well as social standards
(e.g., violated vs. not violated). According to Weiner (1985) as
well as Ortony et al. (1990), such appraisals can lead to full-
fledged emotions (e.g., anger, anxiety, pride). For instance, when
becoming aware that the opponents behavior deviates from
established rules (e.g., cheating), or that unwritten norms (e.g.,
celebrating when the opponent makes a mistake) can lead to
differentiated emotional states (Lewis et al., 2017; Lee et al., 2018).
In general, it has been shown in sports that such more complex
appraisals can contribute to the development of concrete and
distinct emotions (Uphill and Jones, 2007; Uphill et al., 2014).
These appraisals can lead to the emergence of new thoughts,
which in turn can induce a new cycle of emotions. In this
sense, thoughts can act as an inner trigger that starts the circular
process from the beginning resulting in a continuous change
of emotions. For example, a thought about the reasons for the
course of the match may induce a cascade of new thoughts that

are associatively linked to each other. In the long chain of these
associatively linked thoughts, however, the sixth- or seventh-
order thought might induce a new emotional state that might
not be directly related to the original emotional state. In this
way, a new emotional state can also be induced without a direct
input from outside.

CYCLE OF EMOTIONS AND
PERFORMANCE IN SPORTS

All six components represent different aspects of affective
processes and provide information as to how they can be
measured. The interconnectedness of the components and the
cyclical nature of affective processes create a dynamic that
can, in various ways, influence psychological processes relevant
to sport performance. The relationship between emotions and
performance in competitive sport appears to be complex
(Lazarus, 2000) and it is likely to be reciprocal (Buenemann
and Schweizer, 2021). On the one hand, as shown above, the
current performance and outcome-related events within the
competition can influence the triggering processes of an emotion.
On the other hand, emotional states might influence performance
of the athlete. However, we believe that there is no universal
relationship between emotional states and performance that
applies to all sports. Rather, it depends on the physical and
mental demands of the specific sport. For example, some sports
require high levels of force (e.g., rugby, Robazza and Bortoli,
2007) or even aggression (e.g., boxing, Martinez, 2017), whereas
other sports (e.g., darts) require more precise movements and
sustained attention. The heterogeneity of results in relation to
the association between emotional states and performance in
different sports, as shown in numerous studies (cf., Woodman
and Hardy, 2003),suggests that emotional states do not affect
performance per se, but may influence other physiological and
psychological processes that in turn affect athlete performance.
Based on the different emotion components of the model
described above, we derive that there are least four possible
mechanisms as shown in Figure 2.

Effects on Sport Performance via
Cognitive Component and Attention

First, we hypothesize that emotional states can have an indirect
effect on performance via attention. Emotional processes are
supposed to attract attention (Baumeister et al., 2007), which
is considered a core competency for athletes to perform at
their best (Moran, 2016). Pressure situations associated with
negative emotions (e.g., anxiety) are thought to impair athletes’
performance by drawing attention to thoughts irrelevant to the
task, such as worries about the situation and its consequences
(Wine, 1971; Sarason, 1984). These consequences may then elicit
efforts to focus attention on relevant aspects of the competition
and to suppress accelerating thoughts and action tendencies.
Such self-regulatory activities consume cognitive resources that
are limited and can be depleted (Eysenck and Calvo, 1992;
Baumeister et al., 1994). Because maintaining attention and
suppressing thoughts are assumed to use the same cognitive
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FIGURE 2 | Mechanisms of influence of affective states on performance in sport.

resources (Baumeister et al., 2000), emotionally demanding sport
involvement can lead to a state of cognitive exhaustion and
a breakdown of attention. This idea is consistent with the
cognitive load hypothesis (Mitchell and Phillips, 2007), which
states that affective states lead to rumination and therefore
reduction in cognitive capacity, which in turn influences
athlete’s performance. In this vain, we assume that such drops
in performance are more likely to occur after emotionally
exhausting periods of competition. In the same vein, pressure
situations associated with negative emotions can increase self-
consciousness and thus foster the phenomenon of choking under
pressure. According to Baumeister (1984), in pressure situations,
athletes tend to focus their attention on executing the well-
learned components of a complex, proceduralized movements
(e.g., putting in golf), thereby disrupting automatic movement
execution. Both the self-focus and distraction hypotheses have
received ample empirical support (Mesagno et al.,, 2015) and
it appears that both mechanisms are relevant to the effect of
attention on performance as a function of sport demands. In
relation to our consideration of the components of emotion, the
attention mechanism refers mainly to the component of higher
cognitive processes and indicates how these may affect athletic
performance. In our model, the affective processes prompt an
analysis of the situation that demands attention and other
cognitive resources. Thus, through this analysis, distraction from
the actual task occurs and attention is used to consciously control
the well-learned movements, eventually depleting cognitive
resources and disrupting movement performance.

Effects on Sport Performance via

Physiological Arousal

Second, as described above, emotional processes are always
associated with physiological reactions (e.g., increase in heart
rate, increase in muscle tone). which in turn may have an
impact on performance in sports. Early on, it was speculated that
physiological arousal has an effect on motor performance and

that the relationship can be represented in terms of an inverted U
(Yerkes and Dodson, 1908). One possible explanation is that the
increase in physiological arousal leads to an increase in muscular
tension, which in turn, above a certain level, has negative effects
on motor performance (Courts, 1942). A large body of empirical
evidence suggests that a relationship exists between physiological
arousal and motor performance (Parfitt and Pates, 1999), whereas
the form of this relationship is not fully understood (Arent and
Landers, 2003; Landers, 2007). Another pathway of action could
be that physiological arousal has an impact on performance via
cognitive processes (Lautenbach and Laborde, 2016). However,
due to the large heterogeneity of the tasks focused, their results
cannot be generalized to all sports. Our conjecture is that the
relationship between physiological arousal and performance in
competitive sports depends on the demands of the sport in
question. While a low arousal level is optimal for sports with
high relevance for precision (e.g., sport shooters), a high arousal
level is conducive to performance in sports with a high power
component (e.g., rugby).

Effects on Sport Performance via

Expressive Behavior

Third, expressive behaviors, as central component of our
model, can be viewed as social signals to teammates or
opponents. A number of studies in various sports have shown
how non-verbal behaviors can influence observers’ self-efficacy,
expectations, and emotions (Greenlees et al, 2005a,b, 2008;
Furley and Schweizer, 2014; Furley et al., 2015; Seiler et al,
2018). Importantly, the direction of such effects depends on
the relationship between the individuals expressing the emotion
and the observer. Whereas negative expressive behaviors (e.g.,
frustration) tend to increase self-efficacy and elicit positive
emotions in out-group members, they tend to decrease self-
efficacy and elicit negative emotions in in-group members,
and vice versa for positive expressive behaviors (Furley et al.,
2015; Furley and Schweizer, 2020). Given these findings, it is
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not surprising that athletes report deliberately using expressive
behaviors to gain an advantage in the "psychological battle"
within a competition (Fritsch et al., 2021). Therefore, we assume
that an athlete’s emotional expressive behavior indirectly affects
his or her own performance by influencing the performance of
opponents and teammates.

Effects on Sport Performance via

Self-Confidence

Forth, affective processes are postulated to influence athlete
performance via self-confidence. In the sports context, self-
confidence has been defined as the degree to which athletes
are certain about their ability to be successful (Vealey, 1986).
In this conception of self-confidence, which focuses on the
certainty of success and the evaluation of one’s own abilities,
it seems plausible to assume that affective processes play also
an important role. Some emotion theories, such as Scherer’s
component theory of emotion or Ortony’s structural model of
emotion, assume that appraisal processes related to certainty of
outcome and responsibility for outcome play a central role in
the emergence of emotions (Ortony et al., 1990; Scherer, 2009).
This reasoning implies that self-confidence and emotional states
are very closely connected due to the common appraisals in
the formation process of the two constructs. In support of this
argument, a number of studies have shown that self-confidence
and emotional states (e.g., anxiety) have a moderate to high
negative correlation in sports (e.g., Martens et al., 1990; Sklett
et al,, 2018; Dallas et al., 2019). The relationship between self-
confidence and performance in sport is also well documented,
with results from a meta-analysis suggesting moderate effects
(r = 0.24) of state self-confidence on performance in competition
(Woodman and Hardy, 2003). As these results illustrate, self-
confidence as an emotion-like construct has a stabilizing effect
on performance in sport. Thus, self-confidence can be seen as a
counterpart of negative emotions such as anxiety, which, as we
will see below, tend to have a destabilizing effect.

Development of the Relationship
Between Affective Processes and

Athletic Performance Over Time

As could be illustrated above, research shows that the effects
of affective states on athlete performance manifest at multiple
levels. Looking at the relationship over time, the relationship
between affective states and performance is dynamic and non-
linear due to the cyclical mechanisms explained above. It is
assumed that an athlete can perform more or less at a constant
level as long as he or she is in a constant affective state.
Conversely, abrupt changes in affective states could lead to abrupt
changes in performance. In this way, affective processes within
individual matches can cause abrupt turns in the course of the
match, causing unexpected and improbable developments. These
developments can perhaps best be represented by the metaphor
of a spiral, in which the development of a match is accompanied
by the development of affective states (see Figure 3). For example,
a simple mistake in an important situation of a tennis match can
be the starting point for affective processes (triggering processes).

The mistake is unexpected, because the player rarely hits the
ball into the net from a position close to the net. The appraisal
of an unexpected error in an important situation of the match
can cause physiological reactions that lead to an increase in
arousal. The player expresses his frustration by shouting loudly
and gesticulating desperately (expressive behaviors). This, in turn,
can boost the self-confidence of the opponent, who now senses
a chance to turn the match around. The player might now feel
an inner urge to throw the tennis racket on the ground (action
tendency) and becomes aware of the anger (subjective experience).
Instead of giving in to the anger tendency, he begins to analyze
the situation and look for the reason for the mistake (higher
cognitive processes). He might reason that he normally never
makes such simple mistakes and that the surface of the court is
uneven, making it impossible to play tennis at his normal level.
He might ask himself how to deal with this difficult situation.
In the midst of these thoughts, the player has to begin with the
next point. Lacking full attention, the player misses his first serve
and loses the point. The cycle of emotions enters the next loop
and the player sinks deeper and deeper into the spiral of negative
emotions. Consequently, the player loses several points in a row
and gets into a seemingly miserable situation that could not have
been foreseen in the previous stages of the match.

This example illustrates what such a cycle of emotions
might look like in tennis. While this example suggests that
the loss of attention is a central link between emotions and
performance, it is important to emphasize that there are also
other relevant mechanisms as described above. The extent to
which the cycle of emotion unfolds its full power and how
strongly it influences the athlete’s performance depends largely
on their affect regulation capacities.

AFFECT REGULATION WITHIN THE
CYCLE OF EMOTIONS

As mentioned above, affect regulation capabilities play a crucial
role in understanding the relationship between affective states
and performance in sports. When affect regulation strategies
are properly used, we can put ourselves in affective states that
enable us to perform at our best. It is important to note that
more than 400 specific affect regulation strategies have been
identified (Augustine and Hemenover, 2009; Koole, 2009) so
far, and some of them have been thoroughly discussed in sport
psychology (Uphill et al., 2009). In the following, we want to
discuss the role of different affect regulation strategies within the
cycle of emotions.

Consistent with our distinction between core affect and
emotion, in our theory we use the term affect regulation instead
of the term emotion regulation, which is commonly used in
sport psychology. Affect regulation includes the regulation of
all affective processes, including those processes that cannot yet
be described as being emotional (e.g., regulation of appraisals).
In accordance with Campos et al. (2004), we assume that
the development of affective processes and affect regulation
cannot be clearly separated from each other. Rather, affect
regulation begins as early as the affective processes themselves
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FIGURE 3 | Spiral of emotions.

(Gross and Thompson, 2006) and manifests differently in the
various components. Hence, affect regulation is a dynamic
process which allows a versatile response to the challenges of
the environment by dampening or intensifying the different
components. This means that affect regulation strategies can be
applied to any component of the cycle of emotions. Although
many affect regulation programs target multiple components
to optimize effectiveness (e.g., Kittler et al., 2018), the focus
is usually set on one particular component. For this reason,
assigning the different strategies to the different components of
the cycle of emotions provides a sound basis for classification.
This new taxonomy of affect regulation strategies diverges
from Gross’s (2014) currently prevailing model of emotion
regulation, which primarily assigns the individual strategies to

the timing of affective process. Moreover, we assume that certain
phases of affect regulation within Gross’s model, such as situation
selection, have little application within the context of sports. At
the same time, other strategies, such as reflecting on one’s own
expectations within the component “triggering processes,” play
an important role in regulating affect in athletes. Therefore, we
introduce a new taxonomy of affect regulation strategies classified
in accordance with the components of the cycle of emotions.

First, affect regulation may refer to the regulation of triggering
processes. In the context of our theory, this means that an
athlete might regulate affective states by influencing the appraisal
of the significance of the situation and by reflecting on one’s
own expectations, goals, and standards. The importance of these
two factors was also demonstrated in a qualitative study by
Hill and Shaw (2013) in which all athletes who experienced
the phenomenon of choking under pressure reported that the
significance of the situation and expectations were important
determinants of pressure and negative affect. In this sense,
downplaying the importance of the match (Berendt and Uhrich,
2018) and reducing one’s own importance as well as public
expectations (Hodge and Smith, 2014) are commonly used
strategies to reduce negative affective states in competitive sports.
Regarding sport performance, some studies have also shown that
manipulation of appraisals increased athlete performance (cf.,
Rumbold et al., 2012).

Second, for the physiological reactions component, affect
regulation means influencing the body’s physiological arousal.
Thus, relaxation techniques, like progressive muscle relaxation,
are considered one of the most common strategies for regulating
one’s arousal level and thus ones own affective states (Lane
et al, 2012). In some studies, relaxation has been shown
to be an effective strategy for reducing competitive sport
anxiety (e.g., Fletcher and Hanton, 2001) and regulating athletes’
affective states (e.g., Hashim et al., 2011). Again, regarding
sport performance, several studies show that relaxation as a
strategy to influence the physiological states can lead to improved
performance (Weinberg et al., 1981; Madden and McGown, 1988;
Kachanathu et al., 2013).

Third, the regulation of action tendencies is an important
aspect of affect regulation in sport, as the intensity of one’s
actions has a significant impact on performance. Strategies for
a controllable conversion of action tendencies into appropriate
and purposeful actions, therefore, represent an important factor
in the development of the abilities to regulate emotions. In
dealing with anxiety, acceptance-based approaches to regulate
action tendencies have been shown to be more effective than mere
emotion suppression (Roemer et al., 2008). Within the context
of sport, the Mindfulness-Acceptance-Commitment approach
(Gardner and Moore, 2007) has laid the foundations for
countering action tendencies with acceptance and commitment
toward actions consistent with performance and personal values.
A number of studies showed that such forms of training also lead
to improvements in performance (Gardner and Moore, 2020).

Fourth, it is not only that affective states have a tendency
to be externalized, but also the way in which affective states
are expressed which influences subsequent affective processes.
For the component of expressive behavior, affect regulation
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means influencing one’s own expressive behavior, as long as it
is under one’s own control. A number of studies have found
that consciously holding a body pose is associated with changes
in self-esteem (e.g., Ramezanzade and Arabnarmi, 2011; Kérner
et al., 2019) and expectancy of success (Furley et al., 2012). In
fact, it seems that by regulating one’s expressive behavior, one
implicitly regulates various psychological parameters, such as
one’s self-confidence and attention (Fritsch et al., 2021).

Fifth, regarding the subjective experience, becoming aware of
one’s own affective states seems to be an important step toward
successful affect regulation (Ludwig and Kabat-Zinn, 2008). By
becoming aware of one’s affective states, one is able to face
them with a certain serenity. This serenity, in turn, may help to
reduce the intensity of affective states. Based on this idea, several
emotion-focused approaches for affect regulation have since been
developed (Greenberg, 2011; Leahy et al., 2011). Within the sports
context, similar programs have been developed to improve affect
regulation (Kaufman et al., 2009; Jekauc et al., 2016). Along these
same lines, it has also been shown that mindfulness training,
which emphasizes awareness of one’s affective states, leads to
improvements in affect regulation skills in athletes (Kittler et al.,
2018). It has also been shown that athletes who actively perceive
and accept their emotions and affective states are more able to
cope with pressure and are less prone to choking under pressure
(Hill et al., 2010; Hill and Shaw, 2013).

Finally, emotions can also be regulated with the help of higher
cognitive processes, such as imagery of desired states, setting and
pursuing goals, or controlling thoughts. The regulation of higher
cognitive processes has a long tradition in cognitive behavioral
therapy (Beck, 1976) as well as general psychology (Ochsner and
Gross, 2005). Many of these practices have been used successfully
in sport psychology, for example, imagery (Lane et al., 2012),
goal-setting (Adie et al., 2008), self-talk (Uphill et al., 2009;
Fritsch and Jekauc, 2020), or pre-performance routines (Mccann
et al., 2001; Malouff et al., 2008; Mesagno and Mullane-Grant,
2010; Hazell et al., 2014; Lautenbach et al., 2015). In general,
these cognitive techniques have been shown to be effective for
improving performances (Jones, 2012).

This new taxonomy of affect regulation has some new
implications for the sport context. In accordance with Gross
(2014), we assume that affective processes in its emergence can
be controlled much more easily than when an emotion is already
fully developed. To prevent the dynamics of affective processes
from arising in the first place, the early components, especially
the triggering component, could be focused on more strongly.
Thus, in the practice of competitive sports, it is also frequently
observed that athletes and coaches try to lower the goal-related
expectations and significance of the competition in interviews
and speeches prior to a match in order to reduce the likelihood
of an affectively charged situation occurring. This procedure
can be understood as an intuitive strategy for affect regulation.
Therefore, the cycle of emotions offers a somewhat different
perspective on how emotions arise and how they can be regulated.
Thus, it is clear that affective processes can be influenced within
several components simultaneously.

From a sport psychology perspective, it is important to note
that the processes associated with the first two components

(i.e., triggering processes and physiological reactions) occur
on the rather unconscious level and are not under volitional
control. For example, athletes may feel positively or negatively
aroused without knowing the reasons for their state. This
automatic arousal could also explain why athletes often have
difficulties regulating their affective states even though they
are actively trying to do so (Martinent et al., 2015). For
affect regulation, this means that these early affective processes
cannot be directly influenced, and affect regulation strategies
related to these components should be trained on a long-term
basis (e.g., relaxation strategies, mindfulness). For example, the
regulation of physiological states can be learned by training
relaxation. Normally, an athlete can only apply relaxation
strategies during competitions after he or she has practiced the
method for several weeks or even months (Pineschi and Di Pietro,
2013). Regarding mindfulness, athletes can learn to understand
which appraisals imply affective states. Understanding and
accepting one’s own affective states are a long-term process
(Blackledge and Hayes, 2001).

Affect regulation in the later components of the cycle of
emotions (i.e., subjective experience, higher cognitive processes)
tends to occur on the high level of affect processing and is more
subject to conscious processes and volitional control. Volitional
control over one’s own affective states can be very effective and
gives a good feeling of being in control of the situation. However,
the use of volitional control of affective states over an extended
period of time can deplete cognitive resources (Baumeister et al.,
1998; Englert, 2017). For athletes, this means that in highly
emotional competitions and matches, cognitive resources can
be exhausted after having been used permanently. As a result
of depleted cognitive resources in the course of an emotionally
draining match, there may be uncontrolled emotional outbursts
and performance slumps due to decreased attention.

DISCUSSION

This paper established a new theoretical position on the role
of affective processes in sport. In our view, the development
of affective processes can be divided into six components that
interact with each other and which constitute a cyclical process.
From this understanding, some consequences arise that give this
theoretical position an innovative value.

A key feature of the cycle of emotions is that the affective
processes are highly dependent on the demands of the specific
sport in question. As described above, the appraisals of the
situation play a decisive role in setting affective processes in
motion and deciding on which specific emotion comes into
question. In contrast to other emotion theories in competitive
sports, we do not postulate a general theory of emotion
development in sports and a general relationship between
emotions and performance. To understand the affective processes
in a specific sport, one must understand the rules, the crucial
situations as well as the social norms of the sport. For this
reason, it is necessary to have precise knowledge of the
respective sport in order to carry out both research as well as
practical interventions successfully. It is therefore advisable to
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involve persons acquainted with the respective sport, such as
coaches or ex-athletes.

Another consequence of the theory of the cycle of emotions
is the importance of affect regulation skills (Fritsch and Jekauc,
2020). In our view, the use of affect regulation determines the
extent to which the cycle of emotions develops and influences
the performance of athletes. For sports psychology practice, this
means that athletes should acquire certain skills for regulating
their own affective states in the early stages of their development
already. Currently, affect regulation skills develop more implicitly
over the course of a career as athletes face and overcome
various setbacks and challenges (Jones et al, 1994). In our
opinion, this learning process can be made more systematic if the
exercises for affect regulation are included in the athlete’s training
plan and have a similar importance as the athletic training
(Berking and Whitley, 2014).

This theory offers a new approach for classifying affect
regulation and draws attention to several important affect
regulation strategies in sports that are not considered in
the currently dominant model of Gross (2014). For example,
identifying and reflecting on one’s own goals, values, and
expectations is an essential aspect of the triggering processes
and, thus, affect regulation in applied sport psychology (Bisheff,
2009; Dohme et al., 2020). Here, we distinguish the triggering
processes from the higher cognitive processes, which can make a
crucial difference for athletes’ understanding of affect regulation.
For example, regulating one’s own expectations and appraising
the importance of the match is very important, especially in the
run-up to the competition, because it determines the potential
for triggering positive and negative affective states as well as
for initiating the development of further affective processes.
In contrast, strategies for regulating higher cognitive processes,
such as imagery or self-talk, tend to be more important during
the course of the match, when emotions have already elicited
(Fritsch et al., 2020Db).

Another key feature of the cycle of emotions as a theoretical
position is the emphasis on the dynamics of affective processes
in sports. It is probable that such affective processes are involved
in the various highly dynamic phenomena in sports psychology,
such as hot hand phenomenon, choking under pressure,
psychological momentum, clutch performance, or collective team
collapse. This idea is in line with studies that suggest that
these psychological phenomena in sport might be caused by
affective processes (Wang et al., 2004; Jones and Harwood,
2008; Wergin et al., 2018). However, more studies are needed
to test these assumptions, namely whether affective processes
cause these psychological phenomena. From a methodological
point of view, these studies are very challenging, because they
need to map the dynamics of affective processes. Observational
studies focusing on several emotion components in real sport
competitions are especially needed to understand the dynamics
of affective processes and their influences on performance. Such
analyses would require frequent or continuous measurement
of indicators of affective states. Currently, however, research
focuses on using one measure (Skoluda et al, 2012) or, at
best, a few measures of affective processes (Vacher et al., 2019),
but these represent only snapshots of this dynamic process

(Sanchez et al,, 2010). For this reason, the understanding of
affective processes is rather limited.

This fact illustrates that the measurement of affective processes
in sports is the main challenge. Currently, no measurement
instrument exists that allows continuous recording of affective
states during a competition. Therefore, we suggest that the
measurement of affective processes should include multiple
measurement tools that focus on multiple components of
emotion at multiple time points. For example, during a
competition, one could record physiological reactions (e.g.,
concentration of cortisol; Skoluda et al., 2012), expressive
behaviors (e.g., through systematic observation; Moesch et al.,
2015; Furley and Roth, 2021), and subjective experience (e.g.,
via a short questionnaire during a break; Jones et al., 2005).
Such a multi-component assessment of affective states would
help us understand the interaction of the components as well
as the whole process of the development of affective states.
In particular, it would be very interesting to know how the
subjective emotional experience is related to the physiological or
expressive component. Additionally, as a component of higher
cognitive processes, one could capture self-talk after the match
thanks to recorded scenes (cf. Fritsch et al., 2020b). Even though
such a multimodal approach would be very costly, a deeper
understanding of the affective processes during a match would
increase. It would also allow for a better understanding of the
interplay of the components of emotions.

CONCLUSION

Within the context of this paper, a new theory about the
role of emotions in sport is presented. The theory assumes
six components of emotions interact with each other in
a cyclical manner and constitute the dynamics of affective
processes. It assumes that the peculiarities of each sport
must be taken into account in order to understand the
affective processes. Furthermore, this theoretical approach
specifies the possible relationships between affective processes
and performance, and provides a new taxonomy for affect
regulation strategies. Consequences for research and practice are
derived and discussed.
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