®

Check for
updates

Anxiety in Sport

Felix Ehrlenspiel and Christopher Mesagno

Contents

12.1 Introduction - 282

12.2  Trigger of Anxiety in Sports — 285
12.2.1  Sport Psychological Approach — 286
12.2.2  Social-Psychological Approach - 287

12.3  How Anxiety Arises in Sport — 289
12.3.1  Attention Processes — 290
12.3.2  Appraisal Processes — 292

12.4  The Core: The Anxiety Response in Sport — 297
12.4.1  Experiential Component - 297

12.4.2  Physiological Component — 298

12.4.3 Behaviour Component - 300

12.5  Effects of Anxiety in Sport - 302
12.5.1  Anxiety and Athletic Performance - 303
12.5.2  Anxiety and Movement Control - 304
12.5.3  Other Effects of Anxiety in Sport — 308

12.6  Managing Anxiety in Sport - 309
12.6.1  Coping with Anxiety — 310
12.6.2  Anxiety Regulation — 311

12.7  Regulation of Anxiety Through Sport - 312
12.7.1  Studies About the Efficacy of Sport on Anxiety — 312
12.7.2 Implication for Practice - 315

References - 316

©The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
J. Schiiler et al. (eds.), Sport and Exercise Psychology, https://doi.org/10.1007/978-3-031-03921-8_12

281




12

282 F. Ehrlenspiel and C. Mesagno

Learning Objectives

Basic:

= Distinguishing anxiety from similar constructs and
describing anxiety as a situation-specific state that
depends on attention and appraisal processes

== Naming the internal and external factors that influence
these processes and describing the relevant models and
theories

Advanced:

== [magining and examining the anxiety reaction with its
physiological, experiential and behavioural compo-
nents and demonstrating how to measure these compo-
nents

== Naming effects of anxiety in sports, identifying the
relationship between anxiety and performance in sport
and explaining the mechanisms of this relationship

Experts:

= Demonstrating how anxiety can be regulated and man-
aged in sport

== Explaining how sport can contribute to the regulation
and management of anxiety

12.1 Introduction

Sport is associated with different emotions for everyone
involved—whether the athlete “on the pitch”, whether
the coach on the sideline or even the spectators in the
stands. However, one emotion sticks out among ath-
letes: anxiety. The beach volleyball player who serves for
the match ball in the Olympic final, the climber at base
before a free solo ascent on El Capitan, the student in
the gymnastics lesson who is standing in line and wait-
ing to jump over the vaulting horse or the parachutist
just before jumping out of the plane at 4000 m—they
are all likely to feel anxiety at this moment. If we take a
closer look at these and similar situations, the question
arises whether the experience of anxiety in these situa-
tions can explain the person’s behaviour (e.g. the faking
of an injury in the gymnastics lesson, the serving mis-
take in the Olympic final, the intensive preparation at
the foot of El Capitan or the joy on the ground after a
successful parachute landing). In fact, one of the central
questions in sport psychology is the connection between
anxiety and performance. Other questions relate to how
and why anxiety actually arises in sport situations as
people usually approach these voluntarily. Furthermore,
we have to establish the meaning of the term anxiety—is
it the volleyball player’s sweaty hand, the worried look
of the climber, the student’s worry about an injury or the
skydiver’s weak stomach?

In the “Emotion” chapter, various approaches to
research on emotion have already been presented.

Several models can explain the development of emo-
tions, their expression and their effects in sport. To pro-
vide an insight into anxiety in sport and the currently
discussed theories, models and findings, this chapter
takes a very pragmatic approach. Therefore, the presen-
tation and understanding of anxiety in sport is based on
the Consensual Modal Model of Emotion (Gross, 2008;
Mauss & Robinson, 2009). This model corresponds to a
lay understanding of emotion, but also—if simplified—
to most of the theoretical approaches and empirical
findings currently being discussed.

o A core topic for both applied sport psychology and
research is the connection between anxiety and sport
performance.

Within this Consensual Modal Model, an emotion
develops over time, triggered by a situation that initi-
ates an evaluation (or appraisal) process by the person.
Depending on how the situation is evaluated, a com-
plex emotional reaction develops, which has a physi-
ological and behavioural component in addition to the
subjective experience. This reaction can in turn be the
basis for the next emotional episode, but it also has
other effects on the behavioural and physiological level
(8 Fig. 12.1).

Along the lines of the Consensual Modal Model,
this chapter explains which characteristics of situations
in sport trigger anxiety and how cognitive processes of
attention and of situational appraisal lead to an anxiety
reaction, which components make up this anxiety reac-
tion and what effect anxiety has on behaviour in sport.
The Consensual Modal Model also allows us to illus-
trate the effects that the characteristics of people in this
process have and, finally, the strategies that exist for cop-
ing with, or regulating, anxiety, in sport. Interestingly,
sport itself can contribute to changing the experience of
anxiety.

= WhatIs Anxiety?

When people talk about anxiety in everyday life, they
usually talk about the manifestation or experience of
the feeling of anxiety rather than the process leading to
this experience. The experience, which is explained in
more detail in » Sect. 12.4, is usually the central com-
ponent of the anxiety reaction when it comes to defining
anxiety. Definitions, or rather descriptions, of anxiety
usually revolve around three facets: Anxiety (1) is a tem-
porary state, usually perceived as unpleasant, which (2)
arises as a reaction to a threat in a situation and (3) is
characterized by changes at the physiological, experi-
ential and behavioural levels. Anxiety ultimately arises
from an expectation about the progress of a situation,
i.e. from the anticipated consequences of a situation or
action. It is thus temporally preceding an event.
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O Fig.12.1 Extended
representation of the “Consen-
sual Modal Model” of Emotion
(Gross, 2008). It depicts
emotions as a process and thus
allows the structured presenta-
tion of findings on anxiety in
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As a construct, anxiety should serve to explain and
predict individual behaviour and experiences. Anxiety is
therefore often distinguished from other constructs such
as fear, arousal and stress, although this distinction is
difficult and sometimes controversial. In particular, the
triggering conditions and reactions would have to be
distinguished in a meaningful way in order to be able to
speak of different constructs.

Anxiety is a temporary state that is usually perceived
as unpleasant and is characterized by changes at the
physiological, experiential and behavioural levels. It
arises from an undefined outset and the uncertain
anticipation about future threat and is thus tempo-
rally preceding an event.

= Anxiety and Fear

Fear and anxiety are both revolving around threat and
share an unpleasant state of activation and negative
feelings. Yet, fear is considered to be more object-related
regarding a fairly well-defined (imminent) danger and is
therefore a more short-term reaction to a single event.
Because fear thus is also more concrete than anxiety, its
functionality consists of showing immediate defensive
behaviour (“fight/flight”). In contrast, anxiety is usually
understood as a somewhat vague, objectless emotion,
which can also last longer and is more oriented towards
expected future environmental conditions. Therefore,
anxiety should motivate information processing and
even planning behaviour (Ohman, 2008). On the physi-

ological level, specific reactions are also postulated—for
example, different hormonal reactions; in addition, anx-
iety, fear and their respective reactions are associated
with different subcortical brain regions. Thus, the amyg-
dala appears to be the central switch point for fear, and
the nucleus stria terminalis is likely the central switch
point for anxiety (LeDoux & Pine, 2016). In practice, it
is difficult to clearly assign fear to a situation in sport. If
there is an immediate (real or perceived) threat of physi-
cal (or psychological) harm in a situation, for example,
the student’s first look at the gymnastics vaulting horse,
fear could be the main emotion. Nevertheless, the nor-
mally uncertain or vague outset, the “not knowing”
what will happen, » Sect. 12.2, is the trigger for anxiety
(and not fear) in sport.

Fear can be described as a short-term, object- and
present-related reaction that motivates immediate
defence or escape behaviour.

= Anxiety and Arousal

It is obvious that emotions are always associated with
a physiological response, and for a long time, under-
standing the role of physiological responses in the
development of emotions was important (see Chap. 10:
Emotion). This physiological reaction is referred to as
arousal, especially in the context of anxiety research.
The underlying idea is that humans or organisms are in a
state of energy at all times, which can vary between com-
plete rest (e.g. in deep sleep) and complete arousal (e.g. in
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panic). This state of energy or physiological excitement
is functionally connected to emotions: The arousal that
accompanies anxiety is supposed to energize the organ-
ism. That way the organism is ready to flee or fight and
able to protect itself. In some studies, arousal is not only
seen as a part of anxiety but is equivalent to anxiety, for
example, in models about the relationship between anxi-
ety and performance. However, this equation is prob-
lematic for many reasons. An increased or even high
level of arousal is associated not only with anxiety but
also with other unpleasant (anger) and pleasant (joy)
emotions. Moreover, arousal does not seem to be a one-
dimensional construct, but rather different dimensions
or facets can be distinguished. Arousal can take place
centrally (i.e. in the brain or more precisely in the cor-
tex) or peripherally, for example, through the activity of
the autonomous nervous system. Many studies also use
the term “activation”, which is sometimes understood
synonymously but could be different. For example,
arousal is understood as the activation of the sensory
organs and all afferent information processing, while the
actual activation refers to the effector organs and the
efferences. Arousal is also seen as a “tonic” level of acti-
vation, whereas activation is phasic (i.e. a reaction to a
stimulus). Activation could then even be understood as
an increase in arousal (Barry et al., 2005). Arousal then
might be characterized by the activity of the autonomic
nervous system, while activation expresses the activity
of the central nervous system. Cognitive processes con-
trol both the energy intensity and its direction and are
thus able to control peripheral (excitation) processes (cf.
Beckmann & Rolstad, 1997).

Arousal refers to the more general level of activation
of the organism, characterized by the energy of the
autonomous nervous system and related to the pro-
cessing of afferent information (i.e. the perception of
stimuli).

Activation can be understood as a consequence of
task-related activity of the central nervous system,
which occurs as a result of stimuli and events and
refers primarily to the (efferent) energy of effector
organs.

Only very rarely is a differentiation of the concept of
arousal made in sport psychology literature. This makes
a summarized description of different works difficult.
In this chapter, the term activation is used throughout,

regardless of whether the respective literature refers to
arousal (which is probably more frequent) or activa-
tion. This unification is based on the assumption that
the physiological response measured in the context of
anxiety in sport is an expression of cognitive processes
based on an (anticipated) situation. Furthermore, the
physiological response is usually also related to the pre-
paratory activation in order to act—it is therefore acti-
vation rather than arousal.

o Anxiety is associated with an energy state of activa-
tion that is at least originally functional (“fight/
flight”).

= Anxiety and Stress

If you asked the gymnastics student preparing for the
vault or the skydiver in the plane about how they feel,
they might not say that they are afraid but rather that
they are stressed or experiencing stress. In fact, the
distinction between anxiety and stress is not easy. One
reason for this is the use of the term stress—stress is
sometimes understood as the state of the organism,
sometimes as the process of stress development and
sometimes as the reaction of the body. Depending on
the theoretical approach, stress is also considered from
different perspectives. From a reaction-oriented perspec-
tive, stress is seen as a reaction to a stressor, for exam-
ple, in the form of increased activity of the autonomic
nervous system in response to an acute threat. From a
stimulus-oriented perspective, stress is also a reaction to
stimuli, but these are defined more broadly, so that all
stimuli and stimulus constellations requiring adaptation
are stressors. These stressors can then even be ordered
hierarchically according to the need for adaptation.
Finally, cognitive approaches are interested in the sub-
jective view and in the evaluation processes that lead to
the experience of stress—but this also makes stress more
of a process (see Chap. 27 for an overview of theories
and approaches). Common to all approaches, however,
is the idea that stress is an imbalance (or a reaction to it)
between demands on an organism or a person and his or
her capacity to cope with the demands.

From these perspectives, the emotion of anxiety is
difficult to separate from stress (cf. Weinberg & Gould,
2018). Anxiety is accompanied by physiological acti-
vation, especially of the autonomic nervous system.
Situations and stimulus constellations can be identified
that trigger anxiety (» Sect. 12.2), which can hardly be
separated from stress-triggering ones. Anxiety is said
to arise as a consequence of appraisal processes—the
perception of threat and lack of coping options. The
decisive difference is therefore likely to lie in the tem-
poral extension (cf. Scherer, 1985): Anxiety represents a
state in a situation, an acute reaction to an (anticipated)
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threat. Stress, on the other hand, is subject to the same
mechanisms of development, but the system is out of
balance in the long term or repeatedly (McEwen, 1998)
and stress may last correspondingly longer. In this
respect, the student in gymnastics lessons may indeed be
more likely to experience stress—because he has already
been exposed to the situation repeatedly—and the sky-
diver may show a physiological stress reaction but may
also experience anxiety. This difference becomes decisive
when it comes to the question of how to deal with anxi-
ety and stress—stress as a long-term process must then
be coped with, but anxiety as a state must be regulated
(see » Sect. 12.6).

o Anxiety and stress are related constructs, which differ
mainly in that anxiety is experienced rather in the
short term and before an event and stress is rather
longer term and is a reaction to an event.

= Trait and State Anxiety: Global or Domain-Specific?
Finally, it is important to separate anxiety, as a momen-
tary experience, as a state, from trait anxiety. Trait
anxiety can be understood as a personality trait that
expresses a person’s tendency or disposition to expe-
rience anxiety (Spielberger, 1966). People differ in the
extent of their trait anxiety—in situations in which they
experience anxiety, how quickly anxiety develops and
how pronounced the anxiety state is.

The constructs trait and state anxiety are supposed
to serve to explain and predict behaviour. However,
since behaviour takes place in situations, psychological
research soon asked the question whether situations can
be grouped into classes or domains for which domain-
specific anxiety can then be assumed and measured.
People could then, for example, be minimally anxious
in general but feel more anxious in examination situa-
tions, for example. If anxiety is then assessed in a spe-
cific domain, e.g. academic exams or tests, the prediction
of behaviour should also be more accurate.

State anxiety is a momentary and temporary feeling,
while trait anxiety expresses the general tendency to
experience anxiety in different situations.

Even within the domain of sport, domain-specific anxi-
eties have been assumed. An (early) approach of anxiety
research in sport (and especially in Germany) was the
assumption of “sport anxiety”: Individuals should dif-
fer in the extent to which they feel anxiety in different
situations in sport, largely independent of (general) anx-
iety. In these conceptions, the fear (or anxiety) of injury
represents an important facet. Next to this is social
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anxiety—people evaluate their own performance and
their appearance. This facet of evaluation is the focus of
two domains of anxiety in sport that are now playing a
greater role in research: competitive anxiety and social
physique anxiety. Whereas competitive anxiety actually
refers to one domain of situations—namely, competi-
tions—social physique anxiety is concerned with how
others perceive and evaluate the external body appear-
ance. This concern can occur in various situations but
is more prevalent in situations where the body is visible,
such as swimming or physical education. Sport psychol-
ogy research is particularly interested in anxiety in com-
petition and its relation to performance. Therefore, the
majority of the considerations in this chapter will be
related to competitive anxiety.

0 In sport, social anxiety plays a particularly important
role, which is expressed in specific domains as com-
petitive anxiety and social physique anxiety.

Self-Reflection: My Own Experience of Anxiety in Sport

When and if we experience anxiety is rather individu-
alistic and subjective. Make a list of three concrete
situations in which you have experienced anxiety in
sports—e.g. in sports lessons, at a competition and in
the gym. Try to remember each situation vividly.
Then, for each situation, describe (1) what might have
triggered the feeling in that situation, (2) what you
noticed or felt when you were anxious and (3) the
short- or long-term consequences of the anxiety expe-
rience.

The construct anxiety can thus be differentiated
from other related constructs such as fear, stress or
activation. However, the distinction is difficult and
sometimes controversial. Theoretically, these con-
structs may by definition differ from one another. In
concrete situations, however, a mixture of many of
these emotions occurs, so that it seems practical to
use anxiety as an umbrella term. This chapter will use
anxiety under this umbrella meaning. Whenever it is
necessary to differentiate, specific terms will be used.

12.2 Trigger of Anxiety in Sports

The situations described in the introduction are exem-
plary, perhaps even prototypical of situations in which
people experience anxiety in sport. To understand anxi-
ety and develop interventions for dealing with anxiety
in sport, it is also helpful to know which situations or
characteristics of situations can trigger anxiety in detail.
An important research approach is to first generate
lists of stress- or anxiety-inducing situations or situa-
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tion characteristics using qualitative methods. We may
then assign these characteristics to topics or categories.
A second approach originates from social psychology
and mostly experimental research on the connection
between anxiety and performance or the phenomenon
of “choking under pressure”. Characteristics of a “pres-
sure situation” are defined, which can then be systemati-
cally manipulated and examined against their effect on
performance. Both approaches again essentially focus
on anxiety before or during a competition.

12.2.1 Sport Psychological Approach

Hackfort (1986) probably offers the most detailed anal-
ysis of anxiety in the context of sport and the specific
characteristics of the person-environment relationship
that leads to this anxiety (referred to as “sources”). For
Hackfort, the central point is that people in competitive
sports are particularly concerned about the uncertainty
of the situation. This feeling of uncertainty manifests in
four types of fear: fear of (1) failure, (2) the unknown,
(3) negative social evaluation and (4) injury or physical
harm. This means that apparently an essential charac-
teristic of competitive sports, namely, the openness of
the outcome of the competition, is a significant source
of anxiety! This openness results first and foremost
from the fact that both success and failure are possible
(fear of failure). Secondly, openness is linked to the
observation that the outcome is only partly under the
control of the person acting but is also dependent on
external factors such as the opponents or the weather
and material conditions (fear of the unknown). The
outcome of competitions is also closely linked to self-
and external evaluations: Failure can lead to a feeling
of incompetence or inadequacy. People in sport worry
what others (e.g. trainers, family and friends) think
about their performance and fear a negative evaluation
(fear of negative social evaluation). Finally, the fourth
source of fear is physical: Athletes fear injuring them-
selves or getting injured by others during competitions
(8 Fig. 12.2). This differentiation (Hackfort, 1986) is
supported by empirical results. In a study with a group
of young wrestlers, 33 different sources of stress were
named, but these are only assigned to three factors
(Gould et al., 1983): fear of failure/feeling of inad-
equacy, external control/blame and social evaluation.
Gould and Weinberg (1985) further found that wres-
tlers were particularly concerned with their expected
performance and its evaluation. A similar list of char-
acteristics of stress-/anxiety-inducing situations is pro-
vided by Lazarus and Folkman (1984) in the context of
the transactional stress model (» Sect. 12.3.2), which
can be supplemented by two sport-specific characteris-
tics (Thatcher & Day, 2009).

O Fig. 12.2 A classic anxiety situation: queuing for the jump over
the vaulting horse and the fear of pain and injury should be in the
foreground

o Sport psychology studies show that anxiety is charac-
terized by fear of:
== Failure
== The unknown
== Negative evaluation by others
= Injuries

@ What characteristics of situations cause stress and

anxiety (in sport)? If:

== The event is new and unknown.

== The progression of the situation is not predictable
or only predictable with difficulty.

= [t is not certain whether the event will actually
occur and when.

== The situation persists.

== The situation is unclear in itself and there is insuf-
ficient information or knowledge to assess it.

= The timing of the event coincides with other sig-
nificant events

= A direct comparison with others in terms of
performance-related characteristics (e.g. technical
execution) is possible.

= The athlete is underprepared physically for the
competition.

Preparation for a competition refers to the preparation
in training yet also to the circumstances immediately
before a competition. Conversely, the circumstances
immediately before a competition influence a person’s
preparedness. For example, athletes that report poor
sleep before competitions may feel increased anxiety
regarding the competition (Ehrlenspiel et al., 2018a).
Finally, qualitative studies in competitive sports
show that expectations—about your own performance
and the performance of others—Iead to anxiety (Hill et
al., 2010). However, the interaction of own and other
people’s expectations seems unclear. Although it would
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be plausible to assume that the expectations of others
increase the concern to make a good impression, which
presumably leads to (social) anxiety, this mechanism has
not yet been explicitly investigated.

12.2.2 Social-Psychological Approach

Social-psychological research in the 1960s and 1970s
investigated the effect of situational characteristics on
different performances and especially how “pressure
situations” affected motor performance. Baumeister
(1984) defined a “pressure situation” as “any factor
or combination of factors that increases or enhance
the importance of good performance during special
occasions” (p. 610). These factors, which were later
called situational incentives for optimal performance
(Baumeister & Showers, 1986), are characterized as
external characteristics (i.e. the environment and the
situation) and internal characteristics (i.e. individual
perceptions or states). Baumeister and Showers (1986)
identified central pressure-generating factors includ-
ing observation by spectators, the contingency of
reward and punishment, competition and the personal
importance of the task. Research on the relationship
between anxiety and performance provides evidence
for the anxiety-inducing effect of these factors. They
are therefore often used in experimental research to
design pressure situations under laboratory condi-
tions.

o From a social-psychology perspective, “pressure” in
sport arises from situational incentives for optimal
performance, which may include (but are not limited
to) observation by spectators, the contingency of
reward and punishment, competition and the per-
sonal importance of the task.

12.2.2.1 Audience Effects

It is impossible to imagine sport, at least competi-
tive sport, without spectators, and it is easy to see
that spectators (can) create pressure and cause anxiety
(B Fig. 12.3). The presence of spectators is therefore
suitable to create pressure in an experimental, mostly
laboratory situation. Essential characteristics of the
audience are directly related to the perceived pressure,
with a supportive, large and educated audience increas-
ing the athlete’s performance pressure. If performing in
front of a supporting audience, this may create “impres-
sion management” issues and the (perceived) need to
“look good” arises. Butler and Baumeister (1998) com-
pared the performance in a task performed in front of
a supporting, hostile or neutral audience. A supportive
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audience leads to not only increased anxiety but also a
decrease in accuracy performance. This effect was found
even with people stating they would be happy to have
the encouragement of the (supporting) audience when
performing.

In experimental research investigating the relation-
ship between anxiety and performance, video cameras
are also widely used to increase perceived pressure. Even
among experienced golfers, a video camera increased
state anxiety during a golf putt task (Linder et al., 1999).
However, when using video cameras to manipulate
pressure, instructions must be followed carefully. These
should relate primarily to the impression the person is
expected to make on others and threaten the person’s
self-concept (e.g. as a successful sportsman; Mesagno et
al., 2011).

0 The direct (spectators) or indirect (video cameras)
observation in sports leads to anxiety, especially if it
increases the necessity to leave a good impression on
others.

12.2.2.2 Contingencies

Rewards or punishments are usually contingent on
performance in competition situations—a first free
solo ascent of a route on El Capitan, for example,
leads to great media coverage and worldwide recogni-
tion. Contingencies lead to a perception of pressure.
In experimental studies, financial incentives are often
used, mostly in the sense of positive contingencies (pos-
sible profit), occasionally in combination with negative
contingencies (loss of expected payment; see Masters,
1992). In these studies, it was indeed shown that anxiety
increases and performance suffers (Baumeister, 1984;
Beilock & Carr, 2001; Linder et al., 1999; Masters, 1992).
However, in the progression of these studies, other char-
acteristics were usually manipulated, for example, the
personal importance (“ego relevance”) of the tasks or
video cameras or spectators was used. Although such
combined study designs can be used to manipulate anxi-
ety well, it is impossible to determine whether the finan-
cial incentive or, for example, the expected evaluation
by an expert is the cause of anxiety and the associated
loss of performance. Only one study with experienced
golfers (Gucciardi & Dimmock, 2008), using a perfor-
mance-based financial incentive but without further
ego-relevant or social pressure manipulation, found a
significant increase in state anxiety from a practice to
a test situation in golf. Thus, it appears that although
financial incentives can motivate people to perform bet-
ter, they do not necessarily instil anxiety and therefore
tend to have a performance-enhancing effect (Mesagno
etal., 2011).
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O Fig.12.3 Serve in the Olympic final (LEON NEAL/AFP/Getty Images)

0 Financial incentives in pressure situations probably
increase motivation above all without necessarily cre-
ating anxiety.

12.2.2.3 Competition

Sport is usually characterized by competition. Whether
during a scrimmage at the end of a practice, or the
Olympic Games, it is usually about comparing the
performance of one person (or a group of people) to
another and finding a winner. Competition does not
even have to exist formally or explicitly. An (implicit)
competition is created when you tacitly want to perform
better than another person during voluntary training.
Apparently, competitions lead to the perception of
pressure and often poor performance (Baumeister &
Showers, 1986).

In applied sport psychology, the main focus is on
overcoming competitive anxiety and thus supporting
athletes and achieving optimal performance in com-
petitive situations. In the context of psychological skill
training, attempts have been made to integrate charac-
teristics of competition into daily training. In addition
to the characteristics already described (e.g. spectators,
or positive/negative contingencies), other characteris-
tics (e.g. limited number of attempts) often specific to a

particular sport are also incorporated into training (e.g.
Low et al., 2021).

© What are the most anxiety-inducing characteristics

of competitions in sport?

== An audience is present.

== Consequences are contingent upon the outcome of
the competition.

= A direct comparison of performance with other
persons or groups.

== The relevant action is attempted only once (e.g.
penalty kicks) or is attempted only to a limited
extent (e.g. a maximum of three attempts).

== The timing of the competition is uncontrollable
(e.g. starting time is fixed) or even unpredictable
(starting time of tennis match fluctuates due to
match length on competition day).

12.2.2.4 Importance of the Event

A problem in laboratory-based, experimental research
is that the experimental situation itself is usually not
very important for the participants being tested. Many
findings show that the importance of a situation—usu-
ally competitions or competition simulations—is posi-
tively associated with increased (competitive) anxiety
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(Marchant et al., 1998; Martens et al., 1990a). The
importance of a performance situation can result from
the context of the situation itself (e.g. training vs. com-
petition) or the possible consequences (e.g. win or loss).
The extent to which the importance aspects contribute
to anxiety depends primarily on a person’s motivational
orientation. If the task performed is closely linked to a
person’s self-esteem, this will lead to more anxiety. Thus,
people who feel successful when they perform better
than others (“ego orientation”) are more likely to report
anxiety in competitive situations than those who improve
their own performance based on mastery of the skill
(“task orientation”; Hall et al., 1998). In a study in golf,
the effect of incentives of different levels (consequences;
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Marchant et al., 1998) was examined. Golfers with a
low handicap (i.e. at a fairly high level of expertise) were
divided into pairs and completed a golf chipping task.
The prizes for winning were either golf balls (low impor-
tance) or golf shoes (high importance). It was found that
people involved in the high importance, compared to low
importance, incentive indicated a higher level of anxiety.
The importance of the consequences was therefore a
strong positive predictor of anxiety.

o Only in important performance situations in sport
does anxiety arise; this importance arises both from
the context of the actor’s situation and from the con-
sequences of the action.

Experimental Comparison of the Effect of Pressure Conditions

The self-presentation model

tions or under “high pressure.” For

participants were able to earn money

(» Sect. 12.3) aims to explain how
anxiety and poor performance can
occur in competitive situations. The
model assumes that situational and
personal characteristics influence self-
presentation and anxiety. In an initial
study (Mesagno et al., 2011) of the
self-presentation model of choking
under pressure (more discussion of
choking under pressure later), hockey
players were asked to take penalty
shots under normal “training” condi-

the “high pressure” condition, the
participants were randomly assigned
to different manipulations. The “self-
presentation” condition involved a
social evaluation situation, where the
penalty shots were taken in front of
spectators or under video observa-
tion where the camera was focused
on the performer and participants
were told their performance would
be scrutinized by their coach. In a
“motivational” pressure condition,

depending on their performance, or
the video camera was focused on the
target to ensure accurate recording
of scores. Results indicated that the
self-presentation condition reported
higher anxiety and also showed
decreased performance under pres-
sure than the motivational pressure
manipulation. This indicates a con-
nection between self-presentation,
increased anxiety and choking under
pressure.

Reflection: Competition Preparation

In psychologically oriented training, an attempt is
made to make everyday training “psychologically
valuable.” For example, the training conditions can be
adapted as closely as possible to the conditions of the
competition or these can be simulated. In this way, it
is possible to practice dealing with conditions that
trigger anxiety. For “your” sport, think about which
aspects of a competition you could incorporate into a
typical final training session (and how).

12.3 How Anxiety Arises in Sport

Various external situations and internal states can
thus be described as outsets for anxiety. These outsets
are only possible, perhaps even necessary conditions
for the development of anxiety in sport, but certainly
insufficient. Whether anxiety develops from objective
situations must therefore depend on other factors. In
the Consensual Modal Model (Gross, 2008), these are
attention and appraisal processes.

© Whether anxiety arises from specific characteristics
of situations in sport, such as a competition, depends
on attention and appraisal processes.
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12.3.1 Attention Processes

It seems plausible that in a given situation an emotion—
in this case anxiety—only arises when corresponding
emotionally relevant features are perceived. There is
some evidence of a connection between emotions and
a corresponding distortion of attention towards the
emotionally relevant characteristics of the situation
(“emotion-related attentional bias”). Empirically, this
distortion of attention phenomenon is often investigated
by means of two reaction-time paradigms: the emotional
Stroop test (Williams et al., 1996) and the dot probe test
(MacLeod et al., 1986) (see B Figs. 12.4 and 12.5 in the
Methods Box). In each test, emotionally related stimuli
(e.g. words) attract attention and are processed more
quickly, thereby inhibiting other processes simultane-
ously and facilitating subsequent appropriate processes.

O Fig.12.5 Dot probe test:
stimuli with emotional content
attract attention—this leads to
shorter reaction times if the “dot
probe” appears at the location of
the emotional stimulus

List 1 List 2

green Front Runner
red Endurance
blue Sports Jacket
yellow Ball Loss

B Fig. 12.4 Stroop test: The task is to name the printed colour of
the displayed words as quickly and accurately as possible

Fixation-Cross

Emotional Stimulus

1000 ms

“Probe”

Reaction:
Key Stroke

Left Right
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[Paradigms: Emotional Stroop Test and Dot Probe Test]

The Stroop test is a classic test for
measuring  attentional  processes.
Participants are presented with a list
of words (originally words of colours),
printed in different colours (see list 1).
The task is to name the printed colour
of the words as quickly and accu-
rately as possible. John Ridley Stroop
reported in 1935 in his classic study
that there is interference of the word
meaning with the naming of the
printed colour. If word meaning and
printed colour match, the answers are
quicker and more correct than if they
are different. The emotional Stroop
test is designed to determine whether
the emotional content of a word

attracts attention and whether there
is interference. A person who suffers
from anxiety in competitions may
therefore take a little longer to name
the colour (“yellow” or “red”) for the
“negative” words in list 2 (“relegation
fight”, “ball loss™).

The dot probe test is used to
record selective attention to emo-
tional, especially threatening, stim-
uli. Participants look at a monitor
on which a fixation cross appears to
ensure that the person is actually look-
ing at the monitor. Then, for a prede-
termined time, images are shown to
the left and right of the fixation cross:
one “neutral” (e.g. “playing children™)

and one with emotional stimuli (e.g.
“referee shows a yellow card”). Then
a dot appears at the position of one of
the two images (i.e. right or left), and
the task is to press a corresponding
button (i.e. “left”/"right”) as quickly
as possible when the dot appears. The
special processing of emotional stim-
uli or the “attentional bias” is then
shown with shorter reaction times to
dots that appear at the position of the
emotional stimulus. The attention was
therefore already drawn to the dot by
the emotional stimulus and was not
distributed equally.

Both paradigms provide clear evidence of attentional
bias towards threat or anxiety-related stimuli in individ-
uals with high anxiety and anxiety disorders (Bar-Haim
et al., 2007). Both conscious, top-down, and uncon-
scious, bottom-up, processes (see definitions informa-
tion below) contribute to this distortion of attention. It
is controversial whether people with anxiety disorders
usually draw attention to threatening stimuli or whether
a preferred perception of threatening stimuli may lead
to an anxiety disorder.

In sports, this anxiety-related distortion of attention
has rarely been investigated. Moreover, the few findings
are not entirely consistent. With the help of a version of
the emotional Stroop test adapted to competitive sports,
Lautenbach et al. (2016) showed that athletes seem to
gravitate towards negative, threatening sports-related
stimuli independently of the “pressure” prevailing
within a situation. In a dot probe test, however, Chuang
et al. (2015) could not find any behavioural distortion
of attention to negative, threatening stimuli in archers.

Bottom-Up Process
When events or stimuli “automatically” attract atten-
tion, we speak of bottom-up processes, for example,
the reactions to a loud bang.

Top-Down Process

If attention is consciously and intentionally directed to
selected events or stimuli, we speak of top-down pro-
cesses.

Attentional processes are also often accessed through
the analysis of eye movements. Thus, indirect indica-
tions of the connection between attention and compet-
itive anxiety are found in research on gaze behaviour,
where pressure situations influence eye movement
behaviour. In a study on free-throw basketball, a pres-
sure situation led to a reduction in a “quiet eye” period
(e.g. the final fixation of the target with task-related
and external attentional focus; see Methods Box), an
increase in fixations and a decrease in fixation dura-
tion (Wilson et al., 2009). Apparently, pressure leads to
an impairment, perhaps an interruption, of cognitive
processing of task-related processes—an indication, in
turn, of preferred processing of anxiety-related stim-
uli.
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Method: Quiet Eye

Usually we control our movements
by processing visual stimuli, for
example, when a volleyball is to be
played over a net or a small rock
ledge is to serve as the next footing
in climbing. With the help of eye
movement cameras, the eye move-
ments necessary for the perception
of visual stimuli can be recorded
“last look”
before the beginning of a movement

and examined. The

plays a key role in the processing of
visual information—a topic to which
Joan Vickers has devoted extensive
research time and gave it the name
“quiet eye” (QE) (see Vickers, 2016).
QE is defined as the last fixation of

an eye movement before the start of
the final movement (e.g. stretching
the arm in volleyball, stretching the
legs when climbing). The fixation is
understood as the lingering of the
gaze within an angle of vision of 3°
around a location or an object for a
time of at least 100 ms.

The quiet eye period likely leads
to better motor performance due to
effective motor programming. The
significance of QE for motor per-
formance is deduced by comparing
experts or top athletes with people
who are less successful in their sport
or have only been doing it for a short
time. Furthermore, QE can be com-

pared between successful and unsuc-
cessful performances. Meanwhile,
there are also studies in which the
duration of QE has been experimen-
tally manipulated (Klostermann et
al., 2013). These studies show that
the length of QE is directly related
to success in different motor tasks,
with the general rule: The longer QE,
the better performance. Successful
athletes not only fixate longer—they
usually succeed by fixing earlier—
they are also more constant in their
QE. However, motor tasks make
specific demands on the optimal
duration of QE. The QE can also be
trained.

Q Which personality and personal characteristics
influence anxiety-related attention processes in
sports?
== When experiencing anxiety, people who interpret
anxiety as performance-inhibiting generally pro-
cess ambiguous stimuli more intently (Eubank et
al., 2002).

== People with high competitive anxiety tend to avoid
anxiety-related stimuli, i.e. tend to divert their
attention (Chuang et al., 2015).

= QE training leads to pressure situations being
interpreted less as a threat and instead more as a
challenge (Moore et al., 2013b).

12.3.2 Appraisal Processes

Fundamental to all approaches within the Consensual
Modal Model (Gross, 2008) is the assumption that the
(objective) characteristics of a situation do not directly
lead to the (subjective) experience of anxiety. Rather,
these characteristics are first assessed in terms of their
meaning/significance for the individual and, in the case
of anxiety, the situational appraisal as “threatening.”
The most prominent and also first explicit theoretical
idea about these cognitive appraisal processes was for-
mulated by Richard Lazarus (1966) in his transactional
stress model.

12.3.2.1 Transactional Stress Model

While stress research after the Second World War was
still strongly behaviourist and interested in the direct
effects of stress conditions on behaviour, Richard

Lazarus observed that characteristics of the person seem
to have an influence on this effect. He therefore assumed
that there is a bidirectional, transactional relationship
between the individual and the situation or environ-
ment, in which cognitive processes mediate whether
(subjective) stress is actually triggered by an (objective)
stressor. These cognitive processes should essentially be
about appraising the significance and characteristics of
the situation and events in this transactional relation-
ship (Lazarus & Folkman, 1984). This appraisal (see
@ Fig. 12.6) includes how significant the situation is for
a person (“primary appraisal”’) and whether the indi-
vidual has the resources to cope with the demands of

Strain/
Load

“Stressor”

Primary Appraisal m
c “Something at Stake?” <.
2 o
N S
(O] . 3
a Secondary Appraisal 3
“Resources available?” =
O Fig. 12.6 Schematic representation of the transactional stress
model
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the situation (“secondary appraisal”). In principle, an
event or situation can be cognitively appraised as irrel-
evant, benign-positive or stress-relevant. If the situation
is appraised as a stressor, the individual would have to
adapt to the situation. This need for adaptation can be
perceived as a challenge, a loss/harm or a threat. A per-
ception of loss or harm clearly refers to a situation in the
past, whereas a perception of threat refers to possible
loss or damage in the future—which then leads to stress.
The term secondary appraisal seems to imply a hier-
archical or sequential process. However, Lazarus and
Folkman (1984) postulate that the appraisal of whether
the person has possibilities for coping with the need for
adaptation—such as corresponding own competences,
social support or other resources—runs rather parallel
and interacts with the primary, situational appraisal.

The transactional stress theory was further devel-
oped by Lazarus into an emotion theory, the “cognitive-
motivational-relational theory” (Lazarus, 1991), in
which the two appraisal processes still play the cen-
tral role. The “primary appraisal” now includes not
only what relevance an event has for the achievement
of personal goals but also how much it is in line with
personal goals and what consequences the event has for
the self (e.g. self-worth, own values). In the “secondary
appraisal”, it is a question of not only whether behav-
iour can be generated to cope with the situation but also
what causes (or “causers”) can be found for an event
and how the situation likely develops regarding one’s
goals. According to Lazarus (1991), emotions are linked
to specific appraisal patterns. Therefore, anxiety should
arise from the appraisal that a situation or an event has
high importance for the achievement of one’s goals,
whereby one’s goals are rather threatened and one’s self-
esteem must be protected.

o Key Points
Stressors (situations, events) are not always and, for
everyone, equal triggers for stress/anxiety.

In between, there are appraisal processes of a situa-
tion (“Is something at stake?””) and of coping resources
(“CanIdoit?”).

Appraisal processes are dependent on environmen-
tal and personal characteristics.

The “core theme” of anxiety is the expectation of
an uncertain, existential threat.

Effect of Stressors in Sport

Even if the transactional stress model is difficult to test
as a whole, there are many indications of the validity
of its core assumptions in sport. For example, there are
interindividual differences in which events and situa-
tions are experienced as anxiety-inducing. This can be
seen in the lists of anxiety-triggering situations obtained
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by interviewing athletes and that there is little agree-
ment between individuals about which situations trig-
ger anxiety. A study of former female figure skaters,
for example, revealed five major sources or “triggers”
of stress in sport, including the anxiety-relevant area
of “negative aspects of competition” (cf. Scanlan et
al., 1991). However, only one stressor (“worries about
competition”) met with the approval of at least half of
the respondents. Furthermore, it was shown that the
same event (e.g. “performing in front of an audience”)
labelled by some as a “stressor” was labelled by others
as “enjoyment”.

Situational and Resource Appraisal in Sport

The perception of a threat also proves to be decisive for
the development of anxiety in sport. In a qualitative
study with athletes from different sports, anxiety arose
from the perception of threat or insecurity in the context
of a competitive situation. However, appraisal processes
convey not only whether anxiety arises in sport situations
but also how strongly the anxiety is expressed (Cerin &
Barnett, 2011; Hammermeister & Burton, 2001). For
example, the more the opponent is perceived as strong,
or the competition is perceived as important, thus as a
threat, the higher the anxiety intensity. With coping or
resource appraisal, it shows that perceived resources,
especially emotional support, are associated with low
anxiety in competition. Furthermore, factors of compe-
tition situations over which little control is experienced
(e.g. weather) are associated with higher anxiety, and
increased perceived situational control is associated with
lower anxiety. However, coping appraisal seems less rele-
vant for triggering competitive anxiety. It is likely to play
a central role in intensifying the emotional experience of
anxiety in the sense of a spiral of anxiety rather than an
initial precursor to it. For example, a table tennis player
reports: “I was anxious. I did not play well. I perceived
that I was not able to play better. And this situation fur-
ther increased my anxiety” (Martinent & Ferrand, 2015,
p- 60).

0 Situational (demand) and resource (coping) appraisal
in competition are apparently related primarily to the
intensity (and the increase) of the cognitive compo-
nent (or worry) of competitive anxiety.

Personal and Environmental Characteristics
as Moderators of Anxiety in Competition

The extent to which environmental and personal charac-
teristics actually play a moderating role between stress-
ors and anxiety experiences has hardly been investigated
directly, for example, by means of moderation analysis
(Cerin & Barnett, 2011). However, there is a whole range
of indirect evidence: If one assumes that competition or
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other anxiety-triggering situations are objectively the
same for all people, then differences in subjective anxiety
experience must be due to the influence of moderators.
Among those, primarily personal and less environmen-
tal have been examined.

In sports and especially competitive situations, for
example, men usually report lower levels of anxiety
intensity than women (Jones et al., 1990, cf. also lower
norms in the corresponding diagnostic instruments,
e.g. Ehrlenspiel et al., 2009). It is assumed that age
and experience are associated with low anxiety—but
research findings are contradictory and mostly indi-
cate that age, experience and performance level play
a limited role. Even within a group of people who
had competed at least nationally, age had no effect
on anxiety, but experience (> 10 years) and a cur-
rent top competition level were associated with lower
competitive anxiety (Hanton et al., 2008b). Thus, it is
probably competition experience that leads to a more
favourable coping appraisal and thus lower anxiety.
Correspondingly, cross-sectional studies (Fletcher &
Hanton, 2001) and intervention studies (Ehrlenspiel
& Elbe, 2008) show that the possession of psychologi-
cal skills such as relaxation or imagery ability—which
are acquired during basic sport psychological or skill
training (Beckmann & Elbe, 2015)—can reduce anxiety
experiences.

o It is mainly the experience with competition, rather
than age or practice of the sporting disciplines or
techniques, that leads to low anxiety in competition.

0 On which personal and environmental character-
istics does the degree of anxiety of competition
depend?

Factors associated with higher anxiety:

== Female gender (Jones et al., 1990).

== Neuroticism (Cerin & Barnett, 2011).

== Perfectionism (Hall et al., 1998).

= Competitive trait anxiety (Hanton et al., 2002).

= Strong identification with the role as athlete (“ath-
letic identity”; Mesagno et al., 2011).

= “Performance” vs. “mastery” goals (Kaye et al.,
2015), with female athletes affected more by perfor-
mance approach goals than male athletes (Stenling
et al., 2014).

= An “entity mindset” vs. a “growth mindset” (Sten-
ling et al., 2014).

== Gross (rugby) vs. fine motor (golf) sports (Mella-
lieu et al., 2004).

== Parental behaviour including being very directive
(Fink et al., 2013) or initiating a low mastery or
high ego motivational climate (O’Rourke et al.,
2011).

== Red vs. blue uniform of the opponent (Recours &
Briki, 2015).

= Individual sports (Martin & Hall, 1997; Flowers &
Brown, 2002). Nevertheless, aggravating effects of
team sports have been found as well (Cooke et al.,
2013).

Factors associated with lower anxiety:

== “Hardiness”/resilience (Hanton et al., 2013)

= Training climate that promotes mastery vs. perfor-
mance goals (Smith et al., 2007)

== Perceived cohesion in a team (Borrego et al., 2012)

= Home competition (Wolf et al., 2015)

12.3.2.2 Theory of Challenge and Threat
States in Athletes

A further framework for understanding the emergence
of anxiety is provided by the theory of challenge and
threat states in athletes (TCTSA, Jones et al., 2009).
The TCTSA (see B Fig. 12.7) also fits well into the
Consensual Modal Model (Gross, 2008). Similar to
Lazarus (1966), the core assumption is that a person
appraises a situation within a goal-oriented performance
action either as a challenge or a threat (Blascovich,
2008). This (cognitive) appraisal process includes both
the evaluation of situational demands and individual
resources for coping (Blascovich & Mendes, 2000).

The evaluation of the situational demands results
in the perception of the significance of a situation,
for example, when hazards are perceived, uncertainty
prevails or a great deal of effort will be required. The
evaluation of one’s resources then determines whether
a person perceives the demands and the situation as a
challenge or a threat. The situation is perceived as chal-
lenging if the person assesses that he or she has sufficient
resources to cope with the situational demands and per-
ceived as threatening if the person assesses insufficient
resources to cope with the situation. These possible
resources include abilities and skills and knowledge but
also dispositional (i.e. stable) characteristics of the per-
son such as self-efficacy and perception of control or
goal orientation but also external support (Blascovich
et al., 2003). In addition, Skinner and Brewer (2004)
assume that a perception as challenge occurs when the
situation offers sufficient prospects of success and the
opportunity to acquire or develop one’s competencies.
This, in turn, should increase confidence that the situ-
ational demands can ultimately be met. Conversely, a
perception of threat should arise when a person assesses
that the demands threaten his or her own self-esteem
and he or she has little confidence in own abilities to
cope with the demands. Challenge and threat are under-
stood in the model as motivational states that indicate
how a person deals with a personally significant situa-
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B Fig. 12.7 Theory of challenge and threat states in athletes: the state of threat (after Jones et al., 2009)

tion (Blascovich & Mendes, 2000). For athletes, sport
and competitions in general are likely “personally mean-
ingful”, which is why states of challenge or threat—and,
in the latter case, anxiety—arise very quickly.

o Situations in sport are more likely to be seen as chal-
lenging if coping with them is also associated with a
gain, such as the acquisition of skills.

As a biopsychosocial model, TCTSA is somewhat more
explicit in its assumption of the resulting reactions than
the transactional stress model: The challenge or threat
perception of a situation results in corresponding physi-
ological and emotional reactions. As motivational states,
both perceptions lead to an activation of the organism,
but two “routes” of activation can be distinguished:
the activation of the so-called sympathetic-adreno-
medullary system (SAM), as well as the parallel activa-
tion of hypothalamic-pituitary-adrenal axis (HPA) (see
@ Table 12.1).

The TCTSA further assumes that the emotions asso-
ciated with the motivational states can become the sub-
ject of evaluation or rather interpretation processes and

D Table 12.1 Comparison of reactions to situations that
are perceived as threats or challenges (Blascovich & Tomaka,

1996)
Challenge

Activation of the

sympathetic-adreno-

medullary system (SAM)

- Activation of the sympa-
thetic nervous system

- Release of nor/-adrenaline

Coordinated cardiovascular

response

~ Increased cardiac output

- Reduced peripheral
vascular resistance

- Increased blood flow

- Efficient energy consump-
tion

Joy, hope

Threat

Activation of the
sympathetic-adreno-
medullary system (SAM)

Parallel activation of the

hypothalamic-pituitary-

adrenal axis (HPA)

— Inhibition of nor-/
adrenalin release

~ (Slight) increase in
vascular resistance

- Blood pressure rises

- Inappropriate energy
consumption

Fear, anxiety

that these interpretations then (retroactively) influence o Negative emotions (e.g. anxiety)—usually associated

the currently activated motivational state (Mendes et al.,
2008).

with a motivational state of threat—can also lead to

the perception of a challenge if they are interpreted as
helpful for overall performance.
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Studies in sports show that a state of threat is associ-
ated with a stronger perception of anxiety, which is also
interpreted as impairing performance compared to a
state of challenge. It is generally assumed that challeng-
ing motivational states lead to a positive performance
outcome, whereas threatening motivational states lead
to decreased performance (e.g. Moore et al., 2013a;
Turner et al., 2012).

12.3.2.3 Social Evaluation Processes

Situations in sport offer a social situation in which per-
ceptions of threat and threat appraisal can occur in a
variety of ways. According to Leary (1992), situations in
sport are deeply social.

A key term that can explain why anxiety increases
in such social situations is self-presentation. Self-
presentation is described as a process in which people
try to monitor and control how they are perceived
and evaluated by others (Schlenker, 1980). This means
that when people find themselves in a social situation,
they want to behave in a way that they leave a positive
impression on others. As a result of self-presentation,
corresponding thoughts or concerns can arise (“self-
presentation concerns”), in particular the anxiety of
being evaluated by others. These thoughts and con-
cerns in turn influence how people continue to behave
in this situation. As a result of self-presentation, ath-
letes may have concerns about their current form or
fitness or about their own (lack of) ability. Doubts may
also arise as to whether they can cope with pressure
situations at all (e.g. Williams et al., 1999; Wilson &
Eklund, 1998).

Self-presentation means to monitor and control how
you are perceived and evaluated by others.

In a qualitative study, self-presentation proved to be
a source of anxiety in competitions focusing on the
importance of the competition itself or the presence
of family and friends (James & Collins, 1997). Fur-
thermore, 67% of the 48 sources of anxiety and stress
around a competition could be attributed to the topic
of self-presentation—a strong indication that these con-
cerns about observing and evaluating oneself are wide-
spread in sport. Research also shows a clearly positive
correlation between self-presentation (or the thoughts
and worries that follow from it) and state and trait anxi-
ety (e.g. Hudson & Williams, 2001; Wilson & Eklund,

1998). Despite the knowledge of these apparently posi-
tive connections between self-presentation, anxiety
and sources of stress in sports, the connection between
self-presentation and anxiety has not yet been investi-
gated directly. In a small correlational study of young
competitive skiers, concerns about social evaluation
and anxiety of competition before a competition were
indirectly investigated (Bray et al., 2000). The concerns
were mainly about the evaluation of competitive per-
formance by family and friends but also the evaluation
of skiing itself by friends and competitors. The level of
concern about the social evaluation of competitive per-
formance was also positively correlated with concerns
about the outcome of the competition. Conversely, con-
cerns about the evaluation of aspects not directly related
to performance correlated more with the degree of per-
ception of (physiological) excitement.

o Many people in sports are concerned that they are
observed and evaluated (“self-presentation con-
cerns”), which can lead to increases in anxiety.

As shown earlier in this chapter in the analysis of the
sources of stress in sport study, observation by video
cameras or spectators alone is not always sufficient to
cause anxiety. This insight can also be well integrated
into more comprehensive theoretical concepts (“social
evaluative threat theory”, e.g. Rohleder et al., 2007),
which define five necessary elements for the perception
of social threat (see Question box below). It is assumed
that people react to social threats in a similar way as
to physical threats. Sporting competition situations are
used to test predictions of the theory, for example, in
dance sports. Furthermore, there are approaches to inte-
grate the five elements into the design of training condi-
tions in order to better prepare people for competitions
and, in particular, to reduce anxiety (Argelaguet Sanz et
al., 2015).

Q Under what conditions does the perception of

social threat arise?

== The situation involves a goal that is important to
the person.

== A skill or personal attribute (e.g. “strength”) must
be demonstrated that is important to the person.

== This skill or attribute is evaluated by others.

== A negative evaluation results in the loss of recogni-
tion or social status.

== Factors affecting goal achievement are perceived as
insufficiently or as not at all controllable.
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12.4 The Core: The Anxiety Response
in Sport

Now we know characteristics of situations in sport
that can trigger anxiety, and we know that attention
and evaluation processes take place in these situations,
which ultimately lead to the anxiety experienced. But
how do we know that we are afraid? How can anxi-
ety be described? If you asked the gymnastics student
before his attempted vault, he would probably answer
that he is quite excited, maybe a little shaky, and that he
is worried that everyone will be watching and laughing
at him if he makes a mistake. The student experiences
and feels anxiety quite subjectively, without outsiders
being able to judge it. Nevertheless, anxiety can also
become visible to others, for example, when the teacher
feels the student’s cold hands or looks into his wor-
ried face while helping. The anxiety reaction can there-
fore be described—like any emotional reaction—as a
multidimensional construct with reactions on different
levels. A distinction is usually made between an expe-
riential, a physiological and a behavioural component
(Mauss & Robinson, 2009; Hackfort & Schwenkmezger,
1989). In principle, “anxiety” can be measured by
means of all three components, although it is generally
shown that there is little agreement between the mea-
surements of the components—all three components
therefore each represent something specific (Mauss &
Robinson, 2009).

o Anxiety as a reaction is expressed in subjective experi-

ences, physiological responses and behaviour.

12.4.1 Experiential Component

The experiential component makes up the actual “feel-
ing” (i.e. the phenomenal and conscious experience)
and its accompanying thoughts. It comprises everything
that a person consciously experiences and “has in his/
her head” in a situation. It is the level of reaction that
probably has the fundamental meaning for the person,
which includes feelings of tension, fear and arousal.
In sport psychology studies, this reaction component
is also in the forefront, especially when it comes to the
question what effect anxiety has on sporting perfor-
mance (»> Sect. 12.5.1). Although there are approaches
that assume anxiety as a unidimensional reaction
(Spielberger, 1966), two facets of the anxiety experience
are predominantly discussed in sport, namely, emotion-
ality and worry (Liebert & Morris, 1967). Emotionality
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(also known as “somatic anxiety”) is the subjective per-
ception of physical bodily experiences. This is different
to the actual physiological reactions of a situation where
arousal changes. In fact, the two facets of reaction do
not even have to be related (Mauss & Robinson, 2009).
Emotionality is therefore the perception of how much
excitement and tension a person feels, for example, the
perception of a racing heart or the perception of “but-
terflies in the stomach”. The worry facet, conversely,
encompasses the pure thought content, which in an
anxiety situation mainly comprises worries and negative
expectations but also negative thought loops, rumina-
tions about oneself, the current situation or event and
possible consequences (Morris et al., 1981). However,
there are also indications that the distinction between
somatic and cognitive anxiety experience can also be
distinguished neurophysiologically. Apparently, somatic
anxiety (as “anxious arousal”) and cognitive anxiety (as
“anxious apprehension”) are based on the activation of
different specific networks (e.g. Burdwood et al. 2016).

Emotionality refers to the perception of physiologi-
cal symptoms of anxiety, such as the queasy feeling in
the stomach. It is also known as somatic anxiety.

Worry is the cognitive component of anxiety, which is
expressed in worries, apprehensions and negative
thought loops. It can be referred to as cognitive anxi-
ety.

Measuring the experience of trait or state anxiety is
important for researchers to understand the interac-
tion between anxiety and performance. The experiential
component of anxiety can only be determined by ask-
ing the individual about the content of his or her emo-
tion. This is of course possible by asking open questions
(qualitative approach) or by using standardized mea-
suring methods, namely, questionnaires (quantitative
approach). For qualitative inquiry into competitive anx-
iety, mostly semi-structured interviews have been used
but also analyses of diaries, open questions in question-
naires or recordings of think-aloud verbalizations (Neil
et al., 2009). While there is a whole range of instruments
for measuring trait anxiety in different sports contexts,
there are only a few instruments for measuring state
anxiety (see Methods Box and @ Table 12.2).
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D Table 12.2 Questionnaires for assessing trait anxiety and state anxiety, which are frequently used for research studies but also in

counselling practice in sport

Questionnaire Introduction/item-stem

State-Trait Anxiety
Inventory (Trait) feel

State-Trait Anxiety

Inventory (State) present feelings best

Sport Anxiety Scale (Trait)
you compete in sports
Before or while I compete in sports:

Competitive State Anxiety

Inventory-2 feelings right now

@ What methods are available for measuring trait

anxiety and state anxiety in sport?

Trait anxiety

== Physical Activity and Sport Anxiety Scale(PASAS;
Norton et al., 2004)

== Sport Anxiety Scale (SAS; Smith et al., 1990;
Revised Form: Smith et al., 2006; translations and
adaptations into French, German, Norwegian,
Spanish and other languages)

== Sport Competition Anxiety Test (SCAT; Martens
et al., 1990b)

= Sport Injury Anxiety Scale (SIAS; Rex & Metzler,
2016)

== Sport Injury Trait Anxiety Scale (SITAS; Kleinert,
2002)

== Social Physique Anxiety Scale (SPAS; Hart et al.,
1989)

== Trait version of the State-Trait Anxiety Inventory
(STAI, Spielberger et al., 1983; translations into
many other languages)

State anxiety
== State version of the STAI (Spielberger et al., 1983;
translations into many other languages)
= Competitive State Anxiety Inventory-2 (Martens et
al., 1990a; new version Cox et al., 2003; transla-
tions and adaptations into Brazilian, French,
Greek, Swedish, and other languages)
== Mental Readiness Form (Krane, 1994)
== Retrospectively through direct questioning in an
interview (e.g. Mesagno et al., 2009).
For the situations described in the introduction, there
are many indications of increased anxiety reaction in

Answer which best describes how you usually -

Give the answer which seems to describe your -

[Answer] how you usually feel before or while

... choose the answer which describes your

Subscales Example for item content

I’'m worried about a possible
mishap

I am perturbed

Somatic anxiety ...I feel tense in the stomach

Cognitive anxiety ...I worry that I will not play

well
Concentration ...I cannot think clearly
disruption during the game

Somatic anxiety ...my heart is racing

...I’'m concerned about
performing poorly

Cognitive anxiety

...I'm confident I can meet the
challenge

Self-confidence

the experiential component. For example, it was shown
that competition-related somatic anxiety and also cog-
nitive anxiety in the period of 4 days before a competi-
tion increase towards the day of the competition, with a
greater increase in somatic anxiety (Hanton et al., 2002).
There is evidence that climbers report higher levels of
somatic and cognitive anxiety using the CSAI-2R in the
ascent than in the descent (Draper et al., 2008). When
people skydive for the first time, they report higher levels
of state anxiety when waiting in the airplane for their
jump than when they fill out the questionnaire after the
jump (Hare et al., 2013).

12.4.2 Physiological Component

Emotions are always associated with activation states of
the body, which are accompanied by changes in the dif-
ferent physiological systems operated by the brain or the
autonomic nervous system. These represent functional
changes in response to the perception of a threat. The
core of the physiological reaction component of anxiety is
an activation of the organism—especially the autonomic
nervous system—and thus a change in the activity of the
sympathetic and parasympathetic nervous systems. This
leads to measurable physiological changes in the various
systems. Hackfort and Schwenkmezger (1989) have tried
to categorize these changes into three different classes:
respiratory-cardiovascular, electrophysiological and bio-
chemical changes. Psychophysiology provides methods of
detecting these changes. A general problem with measur-
ing anxiety in sport via the physiological component is
that sporting activity in itself causes physiological changes.
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B Table 12.3 Physiological indicators of anxiety and methods of measuring them (Hackfort & Schwenkmezger, 1989)

Indicator Physiological change

Respiratory-cardiovascular Blood pressure rises
Heart rate increases
Heart rate variability

Respiratory frequency increases

Depth of breath increases
Peripheral vasoconstriction

Electrophysiological Skin conductance increases

Muscle tone increases

Cortical spontaneous activity changes
Biochemical Adrenaline release

Cortisol release
Alpha-amylase increase
Lactate increase

An increased pulse rate before the 100 m run, for exam-
ple, is probably largely due to the warm-up programme.
@ Table 12.3 gives an overview of physiological indicators
of anxiety and how to measure them.

Methods for measuring changes in the cardiovascular
system as well as electrophysiological changes are often
used in laboratory studies for a so-called manipulation
check (Manipulation check). Thus, “pressure situations”
can be detected in the laboratory by increased heart rate
(e.g. Masters, 1992), increased sweating (measured via
electrodermal activity, e.g. Tremayne & Barry, 1990), an
increase in muscle tone (e.g. Caruso et al., 1990) or altered
neurophysiological processes (e.g. Murray & Janelle, 2007).

In contrast, biochemical or neuroendocrine indica-
tors are often used in field studies. Many neuroendo-
crine indicators or “markers” can now be easily collected
using saliva samples and evaluated in the laboratory
(Strahler & Klumbies, 2012) (B Fig. 12.8).

Manipulation Check
In psychological experiments, one

tition), this condition must have been

Measurement method

Sphygmomanometer

Heart rate monitor

Electrocardiogram (ECG)

Respiration sensor (chest/abdominal belt)
Photoplethysmography

Electrodermal activity (EDA)
Electromyogram (EMG)
Electroencephalogram (EEG)

Plasma, urine samples
Plasma, saliva samples
Saliva sample
Blood sample

O Fig. 12.8 Parachutist shortly before exiting the airplane

pressure”, e.g. by means of an anxiety

would like to determine the effect of a
condition on a dependent variable, for
example, the effect of anxiety on the
performance of a sporting task. To do
this, an experimental manipulation is
first carried out to create this condition
in the laboratory. Anxiety is to be cre-
ated, for example, by a simulated com-
petition situation. In order to be able to
trace changes in the dependent variable
(here, execution of movement) back to
the condition (here, anxiety of compe-

proven to exist. It is easy to imagine that
“competitive anxiety”’ cannot be gener-
ated in a psychological laboratory imme-
diately. Therefore, it is important to test
the effectiveness of the manipulation
of conditions (e.g. by spectators or the
threat of punishment) independently of
the effect (e.g. changed, shaky execution
of movements). In experiments on the
phenomenon of choking under pres-
sure, therefore, it is usually first checked
whether the participants were “under

questionnaire (e.g. Ehrlenspiel et al.,
2010) or by means of changes in physi-
ological variables such as heart rate (e.g.
Masters, 1992). Only when this proof
has been successful can changes in the
dependent variable be meaningfully
attributed to the experimental manipu-
lation. In the experiments of Ehrlenspiel
et al. (2010), for example, only the data
of people who actually reported higher
anxiety in the “pressure condition” were
therefore evaluated.
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12.4.3 Behaviour Component

Since emotions have evolved, presumably to produce
adaptive behaviour, emotions are also associated with
behaviour or behavioural tendencies. Depending on the
conception, the behavioural component comprises only
expressive behaviour (e.g. facial expressions and ges-
tures) or information processing processes (e.g. atten-
tion) or even behavioural willingness and tendencies
(e.g. approach or avoidance behaviour).

12.4.3.1 Expressive Behaviour

How anxiety in sport is reflected in expressive behaviour
has not yet been explicitly investigated. But the results
of studies on non-verbal expressive behaviour in football
(e.g. Furley et al., 2012) can be interpreted in such a way
that the so-called submissive behaviour of, for example, a
penalty kicker—Ilowered gaze, avoidance of eye contact,
drooping shoulders—gives goalkeepers the impression
that the kicker experiences anxiety. It is also suspected that
penalty shooters who hurry to prepare their shot and may
even turn away from the goalkeeper to take a run-up are
also expressing anxiety (Jordet & Hartman, 2008). This
behaviour can also be interpreted as escape or at least
avoidance behaviour—a central behavioural tendency
associated with anxiety. Because actual escape behaviour
is not possible, for example, in a penalty shootout, escap-
ist tendencies might include a final, shorter preparation
time or avoiding eye contact to at least provide a quick,
albeit short-term relief from anxiety and the social evalua-
tion situation. However, analyses of World and European
Championship penalty shootouts show that this behav-
iour also tends to lead to missed penalty shots (Jordet &
Hartman, 2008). It remains unclear in these studies on
expressive behaviour and behavioural willingness whether
and to what extent they are really related to anxiety or
even express anxiety. It is obvious to assume anxiety in
the case of a penalty shooter. Surveys of participants in
a penalty shootout at a European Championship confirm

this impression (Jordet & Elferink-Gemser, 2012), but in
the studies themselves anxiety was not recorded or even
deliberately manipulated.

0 Anxiety in sport is expressed at the behavioural level
in the form of submissive (e.g. lowered gaze) or avoid-
ance behaviour (e.g. turning away from the goal-
keeper).

12.4.3.2 Information Processing

The altered cognitive processes associated with anxiety
are also blamed for the often unfavourable effects of
anxiety on behaviour—such as on athletic performance
in competition (» Sect. 12.5). The focus is on altered
attention processes, and there is also evidence of altered
decision-making processes. The latter have so far been
studied mainly in referees (e.g. Neil et al., 2013). It can
be assumed that anxiety is also associated with altered
processes, for example, in individual or group tacti-
cal decisions. While the self-report of English referces
(Neil et al., 2013) did not indicate any effect of pressure
characteristics (such as spectator behaviour) on their
decisions in the game, an experimental study was able
to prove such an influence (Balmer et al., 2007). In the
evaluation of controversial video scenes of a football
match, noise from the spectators led to a preferential
treatment of the home team. This tendency to judge was
stronger the more the experienced referees reported cog-
nitive anxiety.

o Anxiety also expresses itself in changed and rather
unfavourable attention processes and decision-making
behaviour.

More extensive are the findings on altered attention
processes, which play a major role in explaining per-
formance deficits under pressure. In theory, the altered
cognitive processes can be classified in the Attentional
Control Theory: Sports (Eysenck & Wilson, 2016).

Side Story

[Attentional Control Theory: Sports]

If one wants to explain how
anxiety leads to poor performance
(» Sect. 12.5), information process-
ing and especially attention processes
play a major role. According to the
attentional control theory (Eysenck
et al., 2007), anxiety is associated
with a lower processing efficiency of
information processing, although this
is not necessarily reflected in perfor-

mance effectiveness. This distinction
thus allows to explain why pressure
situations do not necessarily lead to
worse performance. Additional effort
and motivation can compensate for
the reduced processing efficiency and
maintain performance. The theory also
distinguishes two attention systems:
a targeted, intentional “top-down”
system of “proactive control” and a
stimulus-driven “bottom-up” system

of “reactive control” that responds to
sensory stimuli. Under pressure, pro-
active control is disturbed. Especially
central executive functions such as
“inhibition” (i.e. of stimuli and reac-
tions) and “shifting” (i.e. changing of
attention) should be impaired. Stimu-
lation (and thus bottom-up attention)
is thus given greater importance, but a
person would also be more easily dis-
tracted from the actual task.
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The extension to Attentional Con-
trol Theory: Sports (ACTS; Eysenck
& Wilson, 2016) takes into account
the specific conditions of performance
situations in sports compared to the
cognitive performance usually investi-
gated. Thus, the current anxiety state
probably plays a more important role.
According to ACTS, this arises primar-
ily from distorted attention control and
a distorted appraisal of the situation
(Sect. 12.3). In a sport performance
situation (“pressure”), threat-relevant
stimuli (e.g. the opponent) are per-
ceived and ambiguous stimuli (e.g.

spectators) are perceived as threaten-
ing, which increases anxiety. These cog-
nitive distortions are also accompanied
by increased “error monitoring”—
people compare the execution of tasks
with a target and are more likely to
perceive mistakes. This can create a
vicious circle in sport situations: The
increased perception of errors also
leads to a perception of failed execu-
tion or even failure, which is likely
to result in increased anxiety and
increased selective attention to threat-
ening stimuli and their interpretation.
Sporting situations with their mostly
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immediate performance feedback and
the “costs” associated with failure
represent special conditions in this
respect. However, the ACTS explicitly
assumes that inadequate attention con-
trol occurs only rarely and only under
particularly high levels of anxiety, for
example, when serving in the Olympic
final or after a particularly unsuccess-
ful attempt. However, in order for the
targeted and proactive control system
to remain activated even in cases of
anxiety, either special motivation or at
least additional processing resources
and self-control are required.

Anxiety seems to be primarily associated with the fact
that distracting or disturbing thoughts are harder to
suppress (“inhibition”, Attentional Control Theory:
Sports) and that the focus of attention is unfavour-
ably changed (“shifting”, Attentional Control Theory:
Sports). That disturbing thoughts appear in anxiety
situations can be shown by qualitative methods. Cor-
respondingly, a quarter of the statements of top ath-
letes on thought content during competitions could
be assigned to the categories “distraction” or “distur-
bance”, whereby the recording was thus again based on
the experience component (Oudejans et al., 2011).

o Anxiety in sport is expressed in the fact that distract-
ing thoughts are harder to control and the focus of
attention is directed to threat-relevant stimuli.

More objectively and actually on the behavioural com-
ponent, attention processes can be inferred by recording
eye movements. The “quiet eye” (Methods Box Quiet
Eye) is particularly relevant here (i.e. the final fixation)
in the course of movement. The quiet eye requires atten-
tion control in terms of orientation and shielding from
other stimuli (Eysenck & Wilson, 2016). Accordingly,
anxiety should affect the duration of the quiet eye and
the number of fixations. And indeed, a study on free-
throw basketball (Wilson et al., 2009) showed that under
anxiety the duration of the quiet eye decreased and at the
same time the number of (further) fixations increased—
an indication of impaired inhibition and greater dis-
tractibility by external stimuli. Attentional control can
also be trained, for example, by means of simple visual
search tasks on a monitor. After such attention train-
ing, tennis players in a pressure situation showed lon-
ger final fixations and more stable scoring performance
compared to a control group without attention training
(Ducrocq et al., 2016).

o Anxiety is expressed in the gaze behaviour by numer-
ous and restless eye movements and a short last fixa-
tion (“quiet eye”).

Sports Practice

In football, the penalty kick represents the greatest
possible pressure situation for shooters. In addition
to the situation as such, the goalkeeper’s behaviour
has a strong influence on the penalty kick and thus
causes further uncertainty among the players. When
it was still one of the truths in football—or at least a
felt truth—that English teams in particular lose in
important penalty kicks, this was one of the reasons
why the British Association of Sport and Exercise
Sciences invited experts to compile the most impor-
tant findings on psychological preparation for a pen-
alty kick and to communicate them in an
understandable way in an “expert statement” (Wilson
et al., 2013).

While it is difficult to imitate in training the ten-
sion of a penalty kick during a World Cup final, the
action strategies of penalty takers can be trained.
Such strategies can be derived from many research
findings and should be developed jointly in team
meetings. Penalty takers show more precise perfor-
mance when they choose their target independently
of the goalkeeper. A hard and precise penalty kick
is difficult to “save” anyway. So work should be
done to constantly convert shots from the penalty
spot into all four corners of the goal. In order to
increase the difficulty of the exercise and the pres-
sure, the goalkeeper can even be told the shot direc-
tion in advance. The sequence of action steps during
the penalty, from the placing of the ball on the pen-
alty spot to the cheering after the goal, can also be
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stabilized by rituals. The individually rehearsed
routines help players to achieve maximum perfor-
mance in extreme situations such as the World Cup
final.

In competition, it is important that players trust
their own learned skills, set the goal in advance and
focus on it. In addition, it is crucial to maintain tem-
poral consistency throughout the course of the action
to avoid rushed shots and unsuccessful performance.
For example, players were more successful if they
took more time when placing the ball and after the
referee’s whistle (Jordet & Hartman, 2008). Finally,
penalty kicks are not only about doing your own job,
but also about keeping your teammates on the ball.
Cheers and openly displayed emotions after a goal is
scored are conducive to encouraging those who fol-
low and intimidating the opposing team.

Finally, tactical measures can also be used; it is a
psychological advantage to start in a penalty shoot-
out with the first penalty kick. If you take a penalty
kick that promotes your team’s victory, you are more
likely to succeed than if you take a penalty kick to
avoid defeat (i.e. you are currently behind).

12.5 Effects of Anxiety in Sport

The question of the effects of anxiety in sport, especially
on athletic performance, is one of the core questions
in sport psychology research and consulting. Anxiety
is often seen as the cause of failure in competition or
of apparent avoidance behaviour in physical educa-
tion. Research first attempts to clarify the relationship
between anxiety and behaviour and especially perfor-
mance in sport (see @ Fig. 12.9). From this personal-
ity psychological “state perspective” (Ehrlenspiel et al.,
2018b), the connection between anxiety and perfor-
mance is quantified, for example, by correlating values
in an anxiety questionnaire with sporting performance.
Research also attempts to elucidate the mechanisms of
this relationship and to establish generally valid rules.
From this “general psychological” perspective, cognitive
processes, especially of attention control during move-
ment but also of motivation, are suspected and tested.
Finally, research attempts to identify stable characteris-
tics of people (and situations) that have an influence on
this relationship (the “trait perspective”). In addition to
the effect of anxiety on performance in sport situations,
anxiety has other effects such as preventive actions, but
these have rarely been studied.

“Trait-
Perspective”

“General Psychology
Perspective”

“State
Perspective”

O Fig. 12.9 Perspectives on the relationship between anxiety and performance
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12.5.1 Anxiety and Athletic Performance

Intuitively, the relationship between anxiety and sport-
ing performance might be that anxiety has a negative
effect on sporting performance and that this becomes
even stronger with an increase in anxiety intensity.
However, research over the last 100 years shows that this
relationship is by no means simple.

12.5.1.1 Drive

An early conceptual anxiety-performance relationship
was Hull’s drive theory and the expansion of Spence’s
approach (Hull, 1952; Spence & Spence, 1966). In
essence, this is a motivation theory which assumes that
energy activation of the organism occurs when espe-
cially primary and thus mostly physiological needs are
threatened or unstable (so-called drive). With increasing
drive, the activation (“arousal”) also increases, which
in turn increases effort, emotions and motivation. The
greater the drive or activation, the better the sporting
performance should be. However, perhaps also on the
basis of personal experience, one can doubt whether an
increased level of activation in all sports is purposeful
and results in optimal performance. Golfers, for exam-
ple, do not usually hype themselves up before they tee
off or putt; they want to be calm. And (only) in this way
they are able to consistently achieve their best perfor-
mance in these situations. Hull’s theory is therefore not
particularly successful in predicting athletic performance
under conditions of increased activation. Moreover, as a
motivation theory, it cannot explain important phenom-
ena—such as the motivational effect of money, which
does not satisfy any physiological need. But it is the
basis for a more general psychological extension, which
assumes that differences in activation stimulate different
cognitive processes.

12.5.1.2 Inverted-U Hypothesis

A better-known anxiety and performance assumption is
an initially positive effect of increased (anxiety-related)
activation but, rather than linear, an inverted U-shaped
connection between anxiety (or, more precisely, activa-
tion) and performance. This assumption, also known
as the “Yerkes-Dodson hypothesis”, states that when
activation increases, (athletic) performance also
increases until an optimal activation level is reached.
Once the optimal activation level is reached, however,
a further increase in activation leads to decreased per-
formance. This means that moderate activation levels
create optimal performance. Low or high activation lev-
els, conversely, can result in poorer performance. This
assumption is based on a study of mice by Yerkes and
Dodson (1908). The mice learned to orient themselves in
a labyrinth and were punished with electrical shocks of
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different currents when they made mistakes. Mice that
were punished with a medium current needed the least
learning attempts; at very high or very low currents, the
mice learned much slower.

© The inverted-U hypothesis' means that a medium
activation level is most effective for optimal perfor-
mance.

The inverted-U hypothesis offers an intuitive and
easy answer about the anxiety-performance relation-
ship (Krane, 1992), and some empirical evidence of its
validity can also be found. For example, an inverted
U-shaped relationship between competitive anxiety and
performance was found in female basketball players
(Sonstroem & Bernardo, 1982) when comparing three
games. In the game, the players indicated a medium level
of competitive anxiety, and the best performance was
also shown.

@ What are the criticisms of the so-called inverted-U

hypothesis?

== Some researchers suggest that the theory, by its sim-
plicity, is not able to describe what happens when
performance drops dramatically and abruptly.

== Optimal performance does not occur in all sports
or all athletes at a moderate level of activation.

== Research on the inverted-U hypothesis takes a one-
dimensional perspective. In essence, it refers only to
the physiological aspect, the activation, but not to
the experience.

= In many empirical studies, however, the physiologi-
cal aspect is then only investigated by means of
questionnaires and the recording of emotionality.

12.5.1.3 Multidimensional Anxiety Theory

With the development of a multidimensional under-
standing of anxiety with the components worry and
emotionality, the idea of the connection between anxi-
ety and performance also changed. The focus of the
multidimensional anxiety theory (MAT; Burton, 1988;
Martens et al., 1990a) is no longer physiological acti-
vation but the subjective experience of anxiety with its
components. For both components, different specific
correlations with performance are postulated.

For cognitive anxiety, the hypothesis is that it is lin-
early negatively related to performance. Performance
decreases with an increase in cognitive anxiety because
essential resources are consumed by cognitive anxiety
and therefore no further attention capacity is available
to support task performance (Wine, 1971). The MAT
assumes the relationship between somatic anxiety and
performance has an inverted-U relationship, whereby
optimal performance can be expected with moderate
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somatic anxiety. Performance slumps, however, can
occur when the optimal level of somatic anxiety is not
achieved or is exceeded. In addition, the MAT indi-
cates that self-confidence has a moderating influence on
the anxiety-performance relationship. Self-confidence
is conviction in the ability to successfully perform an
action or behaviour. In general, the more self-confi-
dence a person has, the less anxiety he or she feels.
Self-confidence and performance have a positive linear
relationship. With increasing confidence, performance is
also enhanced.

o According to multidimensional anxiety theory, cogni-
tive anxiety is negatively related, and emotionality is
inversely U-shaped, to performance.

Only a few studies have explicitly tested the inverted-
U relationship between somatic anxiety and perfor-
mance. Burton (1988) found an inverted-U relationship
between somatic anxiety and performance in various
swimming competitions and a negative linear relation-
ship between cognitive anxiety and performance. How-
ever, this negative linear correlation seems to be only
slight. This is shown by meta-analyses (Craft et al.,
2003; Woodman & Hardy, 2003), and these also fail to
agree on the influence of gender or competitive level on
this correlation (Ehrlenspiel et al., 2018b). The correla-
tion between self-confidence and performance seems to
be a strong positive correlation (i.e. confidence leads to
better performance). One might say that it is not anxi-
ety that leads to poor performance but the absence of
anxiety that leads to good performance.

0 In summary, the MAT assumes that the best possible
performance is achieved when there is high self-
confidence, a moderate level of somatic anxiety and
low cognitive anxiety.

12.5.1.4 Catastrophe Theory

A major criticism of the MAT is that it cannot explain
why a significant sudden drop in performance can occur
even though, for example, an athlete has shown a good
competitive performance up to that point. These sud-
den drops in performance are the beginning of the
“catastrophe theory”. It is based on a multidimensional
understanding of anxiety and assumes an interaction,
a mutual influence of somatic and cognitive anxiety
(Hardy, 1990).

The catastrophe theory predicts that when cogni-
tive anxiety is low, the relationship between physi-
ological activation (arousal) and performance changes
depending on the level of cognitive anxiety. In principle,
the catastrophe theory assumes an inverted-U shape
between arousal and performance. Moderate arousal
leads to optimal performance; too low or too high

arousal can impair performance. Increasing cognitive
anxiety now results in a more pronounced inverted-U
relationship. With increases in cognitive anxiety, increas-
ing physiological arousal increases performance to an
optimal point. A further increase in arousal (under
higher cognitive anxiety) beyond this point results in
“drastic” performance losses, a “catastrophe” (Hardy &
Parfitt, 1993). This catastrophe is also reflected in a hys-
teresis effect: When a catastrophe occurs, a significant
reduction in arousal is necessary to restore the previous
performance level.

o According to catastrophe theory, the effect of arousal
on performance is also inversely U-shaped, but
increasing cognitive anxiety leads to a more pro-
nounced correlation and therefore tends to lead to
drastic performance losses.

The dramatic course, the “catastrophe”, between anxi-
ety increase and performance is, for example, presented
in a qualitative study (Edwards et al., 2002): The athletes
from very different sports complained about a sudden
but also an unstoppable drop in performance. In quan-
titative studies, however, there was often no evidence
of the hysteresis effect (Hardy et al., 1994). Presum-
ably, self-confidence could have a buffering effect on the
relationship (Hanton et al., 2008a). For example, ath-
letes with strong self-confidence may be able to tolerate
increased arousal before a drastic drop in performance
occurs.

o Once sporting performance has collapsed under high
cognitive anxiety due to too much arousal, a signifi-
cant relaxation is required before performance can be
maintained or increase again.

The merit of the catastrophe theory lies first in that at
least two components of anxiety are no longer only con-
sidered independently of each other (as in the MAT) but
that they (obviously) interact. However, the postulated
nonlinear relationship is difficult to test empirically
(cf. Krane, 1992). And in terms of content, it remains
controversial whether this is actually arousal (i.e. the
physiological) or whether the somatic anxiety (i.e. the
experiential component) is not actually the more rel-
evant factor.

12.5.2 Anxiety and Movement Control

Based on the anxiety-performance relationship dis-
cussed thus far, one might question what processes are
responsible for declines in performance as a result of
increased anxiety. From a general psychological per-
spective, we try to uncover generally valid mechanisms
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that can explain zow anxiety leads to poor performance.
Important explanatory approaches were initially based
on the ideas of the drive theory already discussed
(Hull, 1952), which focused primarily on physiologi-
cal arousal. Currently, however, mainly attention pro-
cesses are discussed, partly in connection with working
memory.

The first theoretical approaches to the mechanisms
of the anxiety-performance relationship originate from
a diametrically opposed research approach, the research
on social facilitation. Beginning with the observation by
Norman Tripplett (1898) that cyclists in his laboratory
rode faster when other cyclists were present, attempts
were made to investigate the (beneficial) effect of spec-
tators or those present on (athletic) performance. With
increasing research, there were increasing indications of
a “paradoxical” effect (Baumeister & Showers, 1986),
namely, failure under pressure—known as choking under
pressure (i.e. choking). It seems important to note that for
choking to occur, the increase in perceived anxiety and
a decrease in performance below the individual’s normal
performance level are essential (Mesagno & Hill, 2013).

Choking under pressure is the acute and significant
decline in skill and performance caused by increased
anxiety under perceived pressure, even if one’s own
performance expectations were actually achievable
(Mesagno & Hill, 2013).

Optimal performance in sport is characterized by the
direction of attentional focus towards task-related infor-
mation and simultaneous ignoring of irrelevant infor-
mation (Moran, 1996). For example, a student queuing
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to perform a gymnastics vault might concentrate on a
specific point on the vaulting horse (task-related infor-
mation) rather than focusing on the painful experiences
of previous attempts over the apparatus (irrelevant
information). Focusing on a specific point would help
the student to successfully complete the task. Under
increased anxiety, however, unfavourable attentional
shifts may occur, and in the case of choking it is dis-
cussed whether anxiety leads to distraction (Distraction
Model) or to increased self- or movement-related atten-
tion (Self-Focus Model) (see @ Fig. 12.10).

12.5.2.1 Distraction

In sport, the so-called distraction models of choking
show that athletes are more easily distracted by task-
irrelevant information when their anxiety increases
(Mesagno & Beckmann, 2017). This leads to a shift in
attention away from task-relevant information. Choking
occurs mainly because the processing of task-irrelevant
information (e.g. also anxiety, explicit self-instructions)
exceeds a certain level of attention capacity and thus
reduces the potential space of attention that would be
necessary for optimal performance. Evidence of the
validity of the “distraction” assumption is derived from
qualitative studies on the experience of “pressure” by
competitive athletes and from experimental studies,
especially on perception and eye movements. In a quali-
tative, interview-based study, experienced competitive
athletes stated that in decisive situations (i.e. “pressure
situations”) they focused primarily on worries and nega-
tive thoughts and thought little about the execution of
movements (Oudejans et al., 2011). In addition, they
often expressed the desire to choose a positive internal-
personal attention focus, which could be used for moti-
vation or concentration control. If one examines eye

O Fig.12.10 Contrast of the y
two most discussed approaches
to explain the phenomenon of
choking under pressure

Situational
Condition

' Attention-Process )

“Distraction Theories”

“Self-Focus Theories”
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movements under pressure, athletes tend to look at more
places, more briefly, and, in particular, focus on the tar-
get more briefly, than under no anxiety (e.g. Vickers &
Williams, 2007; Wilson et al., 2009).

© Distraction models assume that under pressure, task-
irrelevant information is processed and therefore
attention resources are missing.

One mechanism is explicitly postulated by the atten-
tional control theory » Sect. 12.3.1 of Eysenck et al.
(2007), which assumes that anxiety impairs working
memory functions. As a result, more task-irrelevant
internal and external stimuli are processed, and the
capacity of working memory decreases further. This
deficient information processing can, however, be com-
pensated by increased effort, and experiments have
shown evidence of impaired attention processes (in the
EEG; Murray & Janelle, 2007 or in eye movements;
Alder et al., 2016) while maintaining the same effec-
tiveness (i.e. performance). However, these compensa-
tion strategies can also be ineffective (Eysenck & Calvo,
1992).

12.5.2.2 Movement Focused Attention

Advocates of the so-called self-focus models (e.g.
Baumeister, 1984; Beilock & Carr, 2001; Masters, 1992)
assume that choking occurs because attention is focused
on the execution of movement when anxiety increases.
The origins for self-focus models are theories of motor
learning (e.g. Fitts & Posner, 1967). These theories
assume that, at least in explicit (i.e. conscious) motor
learning processes, movements are initially performed
step by step, consciously and in a controlled manner.
With increasing skill level, the execution no longer
requires constant conscious control. From a moderate
skill level and above, movements are automated and
one can, for example, work on other (cognitive) tasks.
The volleyball player, for example, no longer has to con-
centrate on the sequence of partial movements of the
jump serve but is rather able to perceive and process
the tactical signs of her teammate and execute her serve
accordingly. With increased anxiety, however, people
may involuntarily focus their attention on their own
movement execution. Conscious observation (“explicit
monitoring”; see Beilock et al., 2002) or even conscious
execution (“conscious processing”; Masters, 1992) of
movements should then interfere with the otherwise
automatic execution of movements and lead to choking
under pressure.

© Sclf-focus models assume that attention is drawn to
the movement under pressure, which impairs the
“automatic” fluid execution.

Beilock and Carr (2001) showed that pressure can lead
to performance-impairing attempts at conscious con-
trol and a step-by-step execution of movements, even
if these are otherwise already executed automatically.
Normally fluid movements, which are necessary for the
successful execution of movements, are thus prevented.
In this way the volleyball player could become aware of
the steps required for a serve, and through this conscious
control, mistakes could arise, for example, at transitions
between partial movements.

Masters (1992) furthermore suggested that under
“pressure” explicit knowledge about movement is rein-
vested (i.e. becomes conscious and is used to control
movements). This knowledge is usually used at the begin-
ning of motor learning processes and also traditionally
at the heart of skill instruction. Controlled execution, as
it takes place at the beginning of learning, should then
lead to poor performance. In his study, masters’ par-
ticipants were supposed to learn golf putts—Dby explicit
(explicit instructions on how to execute movements) or
implicit movement learning (without explicit instruc-
tions, with additional task). The golf putts were then to
be executed under low and high stress. Masters was able
to prove that the performance of participants who had
acquired the skills through explicit movement learning
deteriorated under stress. In contrast, those participants
who had learned the skills implicitly were able to main-
tain their performance. People who learn movements
implicitly should therefore be able to automatically
retrieve their performance under stress, as they do not
have explicit information available to them, which may
be detrimental under stress.

o Learning processes in sport are often designed in such
a way that a lot of explicit knowledge about move-
ment is generated. However, implicit learning, for
example, via analogies or metaphors, could prevent
choking.

12.5.2.3 Environmental and Personal
Characteristics as Moderators

There are attempts to reconcile the two different
approaches (see Mesagno et al., 2015), with “distrac-
tion” and “self-focus” as two sides of the same coin—
movement-related attention would then be nothing
more than a drain on attention resources. However, this
approach does not appear to be effective in view of the
very different mechanisms of action (Ehrlenspiel et al.,
2018b). It would probably be more beneficial to look for
moderators (i.e. for situation or personal characteristics)
that could influence the relationship between anxiety
and performance.

On the situational side, there are indications that dis-
traction is more likely to be effective in cognitive perfor-
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mance (e.g. arithmetic tasks). Attentional resources are
then no longer available for executive functions such as
planning. In the case of procedural performances such as
sport, movement-related attention should interfere with
otherwise automatic execution. The type of “pressure” is
discussed as a further situation characteristic. If “pres-
sure” results mainly from incentives or the avoidance of
negative consequences (“outcome pressure”), this should
lead to distracting thoughts. If, however, “pressure”
results from the expectation of an evaluation of the per-
son (“monitoring pressure”), self-monitoring and con-
scious task execution arise (see Beilock & Carr, 2001).
People also differ in their inclination to certain atten-
tion or information processing processes, especially when
they are under pressure. In the research literature, two very
close constructs are discussed: tendency to reinvest and
state orientation. The “theory of reinvestment” (Masters
& Maxwell, 2008) states that individuals have a predispo-
sition to focus on the execution of movement, whereby
they can retrieve knowledge about the components of the
skill. Reinvestment thus describes the tendency of people
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in sport to make declarative knowledge of movement
sequences conscious and to control them, even though
they are already well mastered. Indeed, this tendency to
conscious attention control seems to be related to failure
under pressure (Masters & Maxwell, 2008).

Similarly, state-oriented people, especially in assess-
ment situations (Kuhl, 1992), tend to maintain cogni-
tive, affective and attention-related states—for example,
to ruminate—even if this is accompanied by impaired
performance. By contrast, action-oriented people are
able to change these states in order to optimize their per-
formance. In fact, it has been shown that state-oriented
people perform worse in pressure situations than action-
oriented people, e.g. in basketball free throws (Gropel,
2016). Apparently, it is more difficult for state-oriented
people under pressure to change their focus of attention
and divert it away from themselves.

0 The risk of choking under pressure increases for peo-
ple who tend to think intensively about the way they
move and/or their current condition.

Mediation Versus Moderation

Psychological research attempts in
particular to make statements about
which characteristics of a person or a
situation have an effect on the behav-
iour and experience—for example,
whether the presence of spectators
leads to poor performance in a com-
petition. However, people are usually
more complex than such simple cause-
and-effect relationships would sug-
gest. Either another characteristic can
influence the cause-and-effect rela-
tionship (moderation), or the cause
does not act directly, but via another
variable (mediation). For example, the

A subsequent study shows that these
connections are moderated by personal
characteristics. Here, the effect of pres-
sure manipulation on the performance
of basketball players was examined,
who showed a low or high degree of
fear of negative evaluation (Mesagno
et al., 2012). Participants attempted
basketball free throws in a normal or
pressure condition, where pressure was
generated by a combination of cash

more persons think intensively about
how they present themselves in pub-
lic and what other people think about
them, the more likely and stronger it
is that the presence of spectators will
lead to poor performance. There is
therefore an interaction between the
situation characteristic of the pres-
ence of spectators and the person
characteristic of “self-awareness”.
Analyses of variance examine the
interaction effects of two independent
discrete variables or characteristics on
a dependent variable. By means of a
moderation analysis, the interaction

incentives, a video camera and the pres-
ence of other players. Both the anxiety
state and the free-throw performance
were recorded. Athletes with a pro-
nounced fear of negative evaluation
had higher anxiety levels and showed
weaker performance under pressure
than those with a low fear of negative
evaluation. In fact, people with a low
fear of negative evaluation did not
experience an increase in anxiety and

of continuous variables can be exam-
ined; self-awareness would then be
the moderator. Mediation analyses,
on the other hand, examine paths of
effects: The presence of spectators
leads to self-monitoring and atten-
tion being focused on the execution
of movements, which in turn leads to
altered execution of movements and
ultimately to poor performance. A
mediator such as attention control is
thus simultaneously a dependent vari-
able (on the presence of spectators)
and an independent variable (it affects
performance).

The Self-Presentation Model Empirically Tested

were even able to improve their perfor-
mance under pressure—clear indica-
tions of resilience. Mediation analyses
also showed that the personality trait
of fear of negative evaluation not only
had a direct effect on performance but
that this effect was also partly mediated
by cognitive anxiety. Performance
apparently declines under pressure
because the fear of negative evaluation
causes worry and doubt.
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12.5.3 Other Effects of Anxiety in Sport

Sport and anxiety is—as seen—mainly considered
from the perspective of sport or motor performance.
Accordingly, both the theoretical considerations of
the connection and the empirical findings are extensive
and detailed. As our initial examples show, we encoun-
ter anxiety in sport outside the performance context,
and anxiety has other additional effects and functions,
yet only limited research has been done on these other
effects.

12.5.3.1 Physical Activity and Exercise

For example, anxiety in sport has been associated with
the level of participation in physical education or physi-
cal activity in general. However, with regard to social
physique anxiety, no clear connection can be deduced
from the research (Sabiston et al., 2014). Studies show
that increased social physique anxiety is associated with
less effort in physical education and even absenteeism
(Cox et al., 2011). Other studies show that social phy-
sique anxiety is not directly related to sports (Melbye et
al., 2007) or even to increased physical effort in sports
(Asciet al., 2006). In fact, social physique anxiety is also
associated with excessive exercise (i.e. exercise depen-
dence) or even sports addiction (Cook et al., 2015).

© Studies show that anxiety in the form of concerns
about one’s appearance can lead to both increased or
decreased physical activity.

Personal and situational characteristics are blamed
for these at least apparently contradictory findings,
and it is assumed that social physique anxiety is not
directly related to sporting activity but primarily influ-
ences motivational variables (Sabiston et al., 2014). For
example, social physique anxiety is more likely to be
observed in individuals—predominantly women—with
high self-presentation concerns (» Sect. 12.3.2). It is
also found among people who feel less recognized by
their environment and those who do sports mainly
because of their own appearance. Social physique
anxiety therefore may also lead to less sporting activ-
ity if one’s own figure (or that of other participants)
becomes more visible during sport—for example,
through mirrors or figure-hugging clothing (Crawford
& Eklund, 1994). There is also evidence that social
physique anxiety is associated primarily with lower
intrinsic motivation to engage in sports and a more
controlled regulation of motivation (Cox et al., 2011).
However, a major problem with research on sporting
activity and social physique anxiety remains that stud-
ies predominantly use cross-sectional designs. There-
fore, one can only make statements about correlations,

but not inferences about causalities. It is quite conceiv-
able that sporting activity leads to a confrontation with
the body, from which anxiety could arise.

12.5.3.2 Risk and Safety Behaviour

From our introductory examples from climbing and
skydiving, it is clear that anxiety in sport can also arise
from a real danger. In such sports, which are also known
as high-risk sports, serious injury or even death must be
expected as an inherent part of the sport (Barlow et al.,
2015).

People who engage in these risky sports often do so in
search of intense emotional experiences. In other words,
they are virtually searching for the anxiety experiences
associated with risky sports. Anxiety is then not neces-
sarily experienced as unpleasant, but as pleasant and
rewarding. People probably expose themselves to such
anxiety experiences in sport for two different motives:
the pure constant search for unusual, new and intense
experiences—what is also called “sensation-seeking”
(Zuckerman, 2007)—and the search for experiences to
determine how to handle emotions and cope with them.
In order to further strengthen the intense experiences,
people with a need for sensation-seeking often try to
further increase danger and the risk of physical injury
through special risky behaviour (e.g. not wearing pro-
tective equipment). Experiencing anxiety thus leads to
risky behaviour (8 Fig. 12.11).

oSensation-seekers—people in search of unusual,
intense experiences—increase their anxiety experi-
ences through risky behaviour. Anxiety is perceived as
pleasant.

Another motivation for engaging in risky sports activi-
ties is that people are looking for ways to handle emo-
tions and cope with them because they tend to have a
rather shallow emotional experience in everyday life
(Barlow et al., 2013). Their outdoor activities therefore
differ from other common activities of sensation-seekers
such as dangerous driving or skydiving. Rather, the cho-
sen risky sports such as rock climbing, expeditions in
the perpetual ice of the Antarctic or round-the-world
single-handed sailboat trips always involve great efforts
both in preparation and execution. These then offer the
opportunity to experience a strong and concrete emo-
tion such as anxiety and to see how this is heightened
by the activity but also how it can be “brought under
control” through behavioural measures. The risky sport
then serves the experience of emotion regulation.
Correspondingly, sensation-seekers tend to deliber-
ately provoke risks and put themselves in danger, while
people who are motivated to engage in risky sports with
the opportunity to regulate their emotions tend to act
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@ Fig. 12.11

Free solo climbing: risky sport with intensive emo-
tional experiences

cautiously and with precautionary. Risks in sports and
the associated experience of anxiety can therefore lead
to both risky and protective behaviour—depending on
overarching personality traits.

0 For many people who practice dangerous outdoor
sports, the focus is not on the anxiety experience but
on coping with anxiety—which then also leads to pre-
ventive safety behaviour.

Q Question

Reinhold Messner, one of the most famous mountain-
eers, who among other things was the first person to
summit all 14 eight-thousanders without supplemen-
tary oxygen, once said: “Stress, anxiety, the cold and
the state between life and death are such powerful
experiences that we need them again and again. We
become addicted. Strangely enough, we try hard to get
back home safely, but at home we want nothing more
than to return to danger” (Reinhold Messner in Coffey,
2005, p. 17).
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Think about what type of motivation might be the
main focus for Reinhold Messner. Also do some
research on his attitudes towards mountaineering with
aids (such as bottled oxygen) or on how he dealt with
the death of his brother on Nanga Parbat.

12.6 Managing Anxiety in Sport

Our initial examples from beach volleyball, climbing,
gymnastics lessons and skydiving have shown that we
encounter anxiety in many sport situations. Since anxi-
ety is a condition that is usually perceived as unpleas-
ant and is often closely related to poor performance, it
seems sensible to consider how to manage it. Attempts
at managing anxiety, however, do not necessarily have to
lead to a reduction in anxiety to have positive effects on
performance. It seems more important that the individual
attempts to reach an emotional state that allows to mas-
ter the task in the respective sporting situation. Although
this idea of an (individual) “zone of optimal function-
ing” (Hanin, 2000) takes into account various positive
and negative emotions, reaching an adaptive, a functional
level of anxiety is pertinent to reach optimal performance.

o Coping with anxiety in sport means that a person
achieves a state that is functional for him or her and
that is conducive to coping with the task in the sport-
ing situation.

Managing anxiety can be viewed from two temporal
perspectives: anticipation and compensation. Anxiety
often arises in anticipation and is an expression of the
perception of a threat from a future situation. Thus,
anxiety may occur when putting on gym clothes or when
warming up for the Olympic finals. From a compensa-
tion perspective, which is temporally prior to an event, it
is primarily about managing the situation and prevent-
ing the feeling of anxiety from arising in the first place.
These coping efforts can be particularly well anchored
in the transactional stress model (Lazarus & Folkman,
1984), where they are also referred to as “coping”.
However, compensatory strategies are also necessary
if anxiety is to be regulated in a situation, for example,
immediately before jumping out of an airplane or while
climbing a rock (see Tenenbaum & Sacks, 2007).

In this context, coping with anxiety is understood to
mean the preventive and rather long-term prepara-
tion for the situation, whereas anxiety regulation is
aimed at the immediate change in the anxiety experi-
enced during a certain situation.
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While coping efforts are usually aimed at reducing nega-
tive emotions or conditions such as stress, emotion regu-
lation can also serve to intensify or transfer emotions
into others. Negative emotions such as anxiety can also
be intentionally amplified if this is functional in the situ-
ation, for example, to increase energy (or arousal) before
a 100 m run. Emotion regulation can be well described
within the Consensual Modal Model (Gross, 2008). An
attempt is made to assign strategies and techniques of
anxiety regulation in sport to the individual phases of
the emotional process. Many of the techniques of anxi-
ety regulation can also be understood as coping tech-
niques.

o Anxiety regulation does not only mean the reduction
of anxiety but possibly also the increase of anxiety or
the change to another emotion.

12.6.1 Coping with Anxiety

In » Sect. 12.3.2, the transactional stress model
(Lazarus & Folkman, 1984) was described, whereby
anxiety should arise from a threat perception, the per-
ception may indicate the situational importance, and a
limited ability to cope with the stressor is determined.
Coping or stress management is therefore understood
by Lazarus (1999) as a process consisting of coping with
a stressor. It includes efforts on the cognitive, affective
and behavioural levels. Such a stress would be, for exam-
ple, the unimaginably large audience in the stadium and
behind television screens around the world when serving
in the Olympic beach volleyball final.

Coping efforts can have different functions and can
therefore be assigned to different categories. Lazarus
and Folkman (1984) generally distinguish at least strate-
gies that directly deal with the problem and the situation
(“problem-focused coping”) from those that are more
aimed at alleviating the effects of the stress (“emotion-
focused coping”). In the breaks between the sets of a
beach volleyball match, for example, the players could
try to block out the spectators by pulling towels over
their heads, or they could do relaxation exercises. Both
strategies mentioned here could also be assigned to
another common category, namely, avoidance coping
(Roth & Cohen, 1986).

Problem-focused coping with anxiety tries to directly
change the situation or behaviour, whereas emotion-
focused coping attempts to alleviate the stress and its
associated experiences.

To avoid such conceptual overlaps between possible
categories, a three-factorial system has been proposed
(Nicholls et al., 2016), which distinguishes between
“mastery” coping, “internal regulation” and “goal with-
drawal”. Mastery coping includes all attempts to bring
the situation under control and/or to remove the stress
or anxiety trigger. This includes, for example, methods
of goal-setting or targeted preparation. “Internal regu-
lation™ attempts to control the internal, psychological
and physiological stress or anxiety reaction, for exam-
ple, by relaxing or blocking out the environment with
a towel. Finally, “goal withdrawal” aims at overcoming
stress and anxiety by not pursuing the goal of the action
or by lowering expectations. Furthermore, an effective
strategy for coping with anxiety of competition seems
to be “self-handicapping” (Coudevylle et al., 2008). Ber-
glas and Jones (1978) defined self-handicapping as “any
action or choice of performance setting that enhances
the opportunity to externalize (or excuse) failure and
to internalize (reasonably accept credit for) success”
(p. 406). An example of self-handicapping before a com-
petition might be an athlete suggesting that an alleged,
or actual, bad sleep may affect performance. This coping
strategy might decrease anxiety because it may decrease
the importance of the event, but it is sometimes counter-
productive to sport performance.

Long-term stress management in sport, however,
includes not only measures that relate to behaviour but
also those that intend to change conditions. Based on the
transactional stress model, the idea is not only to change
appraisal processes or to regulate the stress response, but
stressors can be reduced and conditions for successful
coping can be created. For example, by seeking social
support or by setting tasks differently (real training
breaks for recovery), this can then also be called stressor
management (Beckmann & Ehrlenspiel, 2018).

For physical education research on interventions
is lacking. Schack (1997) presents a comprehensive
intervention for overcoming anxiety. This aims at
a (re-)establishment of action control. Here, differ-
ent approaches are combined, for example, regulation
of tension through breathing and counting exercises
or imagination. In the course of the intervention, the
school age students are taught what functional benefits
anxiety can have. For example, anxiety signifies possible
actual dangers and ensures caution. In this way it should
no longer be perceived as a “foe” to be overcome, but as
a helpful friend.

o In order to cope with anxiety, it helps to become
aware that anxiety can be helpful, for example, it
leads to preventive behaviour (8 Fig. 12.12).
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O Fig.12.12 Climbers in a secured lead: Anxiety can help to ensure
that safety measures are taken

12.6.2 Anxiety Regulation

Based on the Consensual Modal Model (Gross, 2008),
strategies of emotion regulation can be explained. A
distinction must be made between strategies that aim
to prevent the development of emotions (“antecedent-
focused”) and those that tend to change the experience
and expression of emotions (“response-focused”). In
an interview study, table tennis players were asked
about their emotion regulation strategies (Martinent
et al., 2015). Players stated they did not try to regulate
in any way (intentionally) some emotions. However,
whenever they experienced anxiety, they did regulate
anxiety intentionally. The strategies mentioned can
be assigned to the stages in the Consensual Modal
Model.

Emotion regulation refers to “processes by which
individuals influence what emotions they have, when
they have them and how they experience and express
these emotions” (Gross, 1998, p. 275).
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o Emotion regulation can refer both to the develop-
ment of the emotion and to its change in experience
and expression over time.

12.6.2.1 Situation

The triggers of anxiety described in » Sect. 12.2 can
also be the start of the regulation of anxiety in sport.
Here, one can distinguish, albeit somewhat overlapping,
strategies that involve the selection of situations, from
strategies that involve the modification of a situation.
Avoidance behaviour would be a classic form of anxi-
ety regulation through selection. Sitting on the bench
while others have to jump over the vaulting horse feels
good. Situations cannot be avoided permanently in
competitive sports, but they can be changed to a cer-
tain extent. Situation modification refers to the change
of the external environment, not the internal experience.
In the Olympic final, one strategy for regulating anxiety
could be to bring friends or the coach into the stadium.
And the tense situation of the skydivers in the airplane
shortly before jumping could be eased (and thereby
changed) by “cracking” a few jokes.

12.6.2.2 Attention

Situations provide stimuli that offer information about
the existence of a threat. These stimuli then come to
the forefront, are given preferential treatment and pro-
mote the development of anxiety (see » Sect. 12.3.1).
The intentional control of attention therefore effec-
tively influences the development of emotions. While
the table tennis players in the study by Martinent et al.
(2015) did not name a situation-related regulation
strategy, attentional strategies were the most frequently
used. The players expressed above all an increased con-
centration on the game in order to be able to fade out
anxiety and anxiety-relevant stimuli. Other strategies
consisted in the targeted planning of actions, for exam-
ple, by designing tactical measures. Finally, the table
tennis players reported that they specifically tried to
stop negative thoughts and focus on the current game
situation. Such thought-stopping techniques, such as
actually imagining a stop sign, can be learned well and
is the subject of “mental skill training” (Beckmann &
Elbe, 2015).

12.6.2.3 Appraisal

Even if a potentially threatening situation such as gym-
nastics lessons or the Olympic final cannot be avoided
or at least changed and the relevant stimuli such as the
gymnastics vaulting horse or the many spectators are
perceived, anxiety only arises from appraisal processes.
In this respect, conscious and intentional appraisals can
prevent the “natural” course of anxiety development.
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A central strategy of emotion regulation therefore
consists of “reframing”, in a reappraisal, in which the
situation is evaluated under a new light. For this pur-
pose, the table tennis players mainly used self-talk with
either rational or positive contents. Rational self-talk is
about seeing things reasonably and logically regarding
other criteria. In the Olympic beach volleyball finals,
such self-talk could include that this match point is what
I have been training so hard for to this stage. The student
could also rationally say to himself before the vaulting
horse attempt that the injured knee during the last foot-
ball match probably hurt more than the possible fall into
the mat might hurt. Positive self-talk includes more opti-
mistic content and positive memories. A climber could
talk about the climbs he has already mastered and the
skydiver could talk about the adrenaline that is about
to come. But self-talk can simply have self-encouraging
content in the sense of “I can do it!”.

12.6.2.4 Anxiety Response

Finally, the last form of emotion regulation is to change
the emotional response. All three components are avail-
able for this: experience, physiology and behaviour. The
table tennis players (Martinent et al., 2015) regulated
anxiety mainly through behaviour but also through the
regulation of their physiological reaction. For example,
they slowed down the time between rallies or points, or
they tried to follow a very conscious routine. In fact,
pre-performance routines (also called pre-shot rou-
tines) are often taught in sport psychology training. A
pre-performance routine is any systematic cognitive and
behavioural preparation strategy that an athlete engages
in prior to performance execution (Cotterill, 2010).
Routines specify behavioural patterns that run in a cer-
tain order and are thus intended to prevent the experi-
ence of anxiety because they convey a feeling of security
and controllability. Pre-performance routines are effec-
tive in stabilising performance under pressure (Gropel &
Mesagno, 2019).

Since anxiety is associated with increased arousal,
strategies are used to reduce arousal. For example,
breathing exercises or relaxation techniques may help
in reducing anxiety, which is one reason why teaching
relaxation competence is a core component of basic
sport psychology training (Beckmann & Elbe, 2015).

o Methods of Regulating Anxiety in Sport
== Aim at the prevention of anxiety (“antecedent-
focused”).
== Change the experience and the anxiety reaction
(“response-focused”).
== This may include:

= Avoiding or changing the situation before a
competition

== Focusing attention on less anxiety-inducing stimuli

== Reappraising of the situation

== Changing the emotional response, for example,
through relaxation exercises or routines

12.7 Regulation of Anxiety Through Sport

The previous sections of this chapter have been devoted
to the topic of anxiety in sport from the perspective
of how anxiety arises in and affects sport situations.
However, can sport be used to help cope with anxi-
ety and anxiety disorders? In general, sport has posi-
tive influences not only on physical but also on mental
health. For many facets of mental health, there is strong
evidence for the positive effects of sport and, more gen-
erally, physical activity (Ekkekakis et al., 2013)—from
quality of life to the reduction of mental disorders such
as depression and aging successfully. There are also a
number of empirical studies on the effect of sport on
anxiety as well as surveys and meta-analyses (Utschig
etal., 2013).

o The health effects of sport go beyond physical effects;
sport also has a positive impact on mental health and
can help people to cope with anxiety and anxiety dis-
orders.

12.7.1 Studies About the Efficacy of Sport

on Anxiety

The empirical studies on the impact and effectiveness of
sports follow different research approaches, which are
based on different groups of people and use different
success criteria. However, this diversity of studies makes
it difficult to draw firm conclusions on effectiveness even
when using meta-analyses.

12.7.1.1 Reduction of Anxiety in Healthy

Populations
In cross-sectional studies, usually epidemiological
studies covering a large sample, a negative correlation
between physical activity and anxiety is often found.
In a study of almost 20,000 Dutch twins, for example,
those who were moderately active for about 4 h a week
reported lower anxiety and neuroticism scores than
those who did not engage in any sporting activity (De
Moor et al.,, 2006). However, this correlation could
also be because anxious people are less likely to engage
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in sport. It is therefore necessary to prove the causal
relationship between physical activity and anxiety by
means of experimental studies. To do this, at least one
experimental group that participates in sport or physi-
cal activity as a treatment or intervention must be com-
pared with a control group that receives no intervention
or at least no intervention with sport participation
(see » Study Box). Overall, the experimental findings
show (despite some methodological weaknesses) that
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an increase in physical activity leads to a reduction in
anxiety experiences and a reduced risk of developing an
anxiety disorder in people who do not otherwise com-
plain about physical impairments or mental disorders
(Herring et al., 2014).

0 Epidemiological and experimental studies show that
sport and physical activity lead to less state anxiety
and trait anxiety.

Similar Patterns of Change in Physiological and Mood Parameters as a Result of an Exercise Intervention

In a first controlled experiment,
DiLorenzo et al. (1999) investigated
the effects of exercise on anxiety.
Participants were randomly assigned
either to an intervention (n = 82) or a
“wait list control” group (n = 29). Par-
ticipants received training on a bicy-
cle ergometer four times a week for
12 weeks (intervention group) or had
to wait for participation in the inter-
vention (“wait list control” group).
Participants went through assessment
and testing before the intervention
period, immediately post and 3, 6 and
12 months’ post intervention. The
assessment consisted first of a bat-
tery of psychological questionnaires
on anxiety, depression and mood.
Importantly, the study controlled
for the fitness effects of the interven-

tion. Thus, secondly a functional fit-
ness test (bicycle ergometer test) was
also applied at all times of measure-
ment. Only participants that did show
(intervention group) or did not show
(control group) an increase in fitness
were used for analyses. These revealed
a remarkable decrease in anxiety
levels immediately after the exercise
intervention in the intervention com-
pared to the control group. Anxiety
slightly increased within 3 months’
follow-up but remained lower com-
pared to before the intervention over
a period of 1 year. Similar patterns
of change were found for the other
mood-related outcomes (e.g. depres-
sion) but also fitness outcomes (sub-
maximal heart rate, body weight).
Although this study provides strong

experimental evidence of the benefit
of exercise for anxiety and depres-
sion, it does not reveal the underlying
mechanisms. As the authors conclude,
the benefits could be explained, for
example, by any or a combination of
the following factors: the weight loss
and subsequent more positive body
image, the experience of social inter-
action and support during the group
intervention, that exercise simply pro-
vided a distraction from worries and
elevated levels of biochemicals such
as serotonin associated with better
mood. Unfortunately, the authors also
do not report correlations between
changes in fitness level or physiologi-
cal data and psychological outcomes.

12.7.1.2 Sport, Physical Activity and Anxiety
Disorders

But is physical activity or sport participation also suit-
able as a treatment for people who already suffer from
an anxiety disorder? Anxiety disorders such as panic
disorder, generalized anxiety disorder or phobias are
among the most common mental disorders. They are
characterized by a pronounced and chronic experience
of anxiety, which is often associated with high levels of
physical arousal and which leads to avoidance behaviour,
for example, social withdrawal (Utschig et al., 2013).
A large-scale representative cohort study in the United
States showed that almost 25% of women and 12% of
men had been diagnosed with an anxiety disorder within
the last 12 months. However, the probability of this diag-
nosis was drastically reduced in people who were regularly

physically active. In fact, there was even a dose-response
relationship: The more active people were, the less likely
they were to be diagnosed with an anxiety disorder
(Goodwin, 2003; see B Fig. 12.13). Experimental stud-
ies, however, do not provide clear evidence of the effec-
tiveness of physical activity for the treatment of anxiety
disorders. For example, in a study of 75 people with panic
disorder, 4 treatment methods were compared (Wedekind
et al., 2010). The interventions over 10 weeks consisted of
either running or relaxation training, each of which was
supplemented by either drug therapy or placebo therapy.
For all four groups, improvements were found in specific
symptoms—with stronger improvements in those who
had received the drug. Only for the general clinical assess-
ment was there a small advantage for the groups that had
received running training over the relaxation groups.
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Overall, meta-analyses have concluded that experi- —
mental studies provide evidence that physical activity is
a beneficial and practical treatment for anxiety disorders —

yet a number of methodological shortcomings are listed
that make a reliable assessment difficult (Stonerock et

al., 2015; Stubbs et al., 2017). —

o While epidemiological studies show that physical activ- -
ity is also a treatment for anxiety disorders, controlled
experimental studies do not provide clear evidence. -

9 What shortcomings have meta-analyses identified
in studies on the effectiveness of physical activity
in the treatment of anxiety disorders?

Meta-analysis

Low test strength (“power”) due to small number
of participants

Participants and study management insufficiently
“blinded” with regard to study purposes and group
allocation

Scope and intensity of sport insufficiently recorded
Physiological effects not investigated

Too many different measures (acute vs. chronic,
subjective vs. objective...)

Unclear mechanisms—psychological (e.g. about
self-efficacy?) or physiological models (e.g. about
serotonin neurotransmitter system)

In a meta-analysis, the results of
empirical studies on a research ques-
tion are not only summarized but
also statistically evaluated. The idea
behind this is that although the
results of each individual study are
associated with a certain error, the
combination of several studies allows
a more precise estimate of a “true
effect”. Today, meta-analyses follow
standardized rules, as do systematic
reviews, in which the results are eval-
uated in terms of content but not sta-
tistically (Moher et al., 2009).
Initially, all empirical studies on a
particular issue (e.g. anxiety-reduc-
ing effects of sport) are researched in
databases and then evaluated accord-

ing to inclusion and exclusion crite-
ria (e.g. intervention design with
control group) and, if necessary,
excluded. Hedges’ g, which is a mea-
sure of the size of the estimated
“true” effect, is then often calculated
from the various mean differences
between the studies. Meta-analyses
of experimental studies (called ran-
domized controlled trials, RCTs) on a
treatment method are necessary, for
example, to establish this as an
“evidence-based method”. Although
meta-analyses are important for the
evaluation of a research field or a
treatment method, they are also
viewed critically. A major problem is
the possible systematic distortion of

the results of meta-analyses. Thus,
the selection of studies included in a
meta-analysis is ultimately subjec-
tive, even if objective criteria are
mentioned. A further distortion can
arise from the fact that usually
empirical studies are more likely to
be published if they show effects, but
non-significant or negative results
tend to remain in the proverbial
drawer of a researcher’s “filing cabi-
net”. A meta-analysis then overesti-
mates the effect, because negative or
zero effects may not be included in
the analysis. Although there are
methods to identify possible distor-
tions (e.g. “funnel plot”), even these
may be controversial.
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O Fig.12.14 Green exercise—experiencing nature can enhance the health effects of sport or physical activity such as hiking

12.7.2 Implication for Practice

It is neither certain to what extent physical activity and
sport have an effect on anxiety and anxiety disorders,
nor is it clear how sport affects them. Nevertheless, from
the many studies and meta-analyses, some recommen-
dations can be derived—at least cautiously—on the
duration, type and intensity of physical activity and
the setting of treatment. The setting of physical activity
may have an effect on anxiety reduction. The gym may
not be the best place to do physical activity for “anxio-
lytic effects” (anxiety-reducing effects) since studies have
shown that “green exercise” (training outdoors) has a
greater psychological effect (Mackay & Neill, 2010).
Moreover, the potential of (high-)risk sports such as
mountaineering or climbing, which are likely to fur-
ther intensify the experience of nature, has not yet been
tapped for targeted use in the treatment of anxiety and
anxiety disorders. As seen, an important motive for par-
ticipating in such risky sports seems to be the ability to
regulate and manage intense emotions (B Fig. 12.14).

Q What characteristics should a sports programme
with long-term effects (reduction of anxiety, anxi-
ety disorders) have (see Schwerdtfeger, 2012)?
== According to general health recommendations for

physical activity at least two to three training ses-
sions per week
== QOver a period of at least 9 weeks

== Moderate intensity to increase aerobic endurance

(from at least 50% maximum heart rate or, for
example, a brisk walk)

In the form of an institutionalized intervention (as
part of a programme, facility or fitness studio)
Change in physical activity as the main focus of the
programme, not simultaneously addressing other
health behaviour (e.g. nutrition)

Learning Control Questions
Basic:

1.

Does an athlete that constantly shows superior per-
formance in practice but fails under pressure more
likely have a state anxiety or a trait anxiety problem?
What is meant by “social physique anxiety”?
Explain how social physique anxiety may be related
to the sources of uncertainty found for competitive
anxiety.

‘What empirical evidence is there that shows that even
in competition our attention is biased towards the
perception of threatening, anxiety-inducing stimuli?
Which basic strategies for coping with stress can be
distinguished?

Before jumping out of the plane, a skydiver tells a
lot of jokes. Which strategy for regulating emotions
and to which stage in the process of developing
anxiety can this be assigned?
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Advanced:

6. Compare the characteristics of anxiety-triggering situa-
tions in sport, as defined from the sport psychological
and social psychological approaches. Which essential
facet of anxiety in sport is probably missing in the
social-psychological approach?

7. Imagine yourself serving in the Olympic beach volley-
ball finals. For this situation, formulate a “primary
appraisal” that leads to a stress perception and a “pri-
mary appraisal” that does not lead to stress.

8. Think about the situation of the student before the
vaulting horse attempt and think of a “secondary
appraisal” from which stress arises and of a “secondary
appraisal” from which no stress would arise.

9. A climber is in a critical position on the rock face.
According to the theory of challenge and threat states in
athletes, how could we tell whether the climber per-
ceives this situation as a threat or a challenge?

10. You are training a young athlete and want to prepare her
optimally for the upcoming championships. What
methods could you use to determine whether she is
afraid in competitions?

11. Is there anything good to be gained from anxiety in
sport?

Experts:

12. A female footballer tells you about the new sport psy-
chologist, who primarily conducts relaxation training.
He explains that the players are then less excited before
matches. Think about and describe whether or to what
extent relaxation before a game is actually beneficial
for performance. Why? Why not?

13. Compare and contrast the two currently discussed theo-
ries for explaining choking under pressure and consider
whether they are not mutually exclusive.

14. Why can the evidence for the effectiveness of sport in
treating anxiety disorders not be interpreted clearly?
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