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Anger presents the handle to a person’s relationship to his embodied experience and to others.
(Roffman, 2004)
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This thesis presents the findings of randomized controlled research into the effectiveness of a new aggression regulation intervention for patients with eating disorders (ED). Also presented are the first test results of a new body behaviour measuring
method for anger and aggression, called the Method of Stamp Strike Shout (MSSS).
The intervention as well as the measuring method originate from a body and movement-oriented therapy in the Netherlands, called psychomotor therapy (PMT).
Source of the aggression regulation intervention is the Lentis Psychiatric Institute in the Netherlands at the beginning of the millennium. The institute had just
started to specialize in ED. PMT was part of the multidisciplinary treatment program to address issues in body experience and movement behaviour. The clinical
programme of PMT revealed a prominent role of excessive anger internalization
in ED psychopathology. ED literature confirmed the need for targeted treatment of
dysfunctional anger and aggression regulation.
At the same time, the Lentis Psychiatric Institute needed to switch to a market-oriented health care system. New health care policies in the Netherlands
demanded more transparency and evidence for the quality, safety, and efficacy of
therapeutic interventions. Having the ambition to deliver innovative high-quality
specialized care and to contribute to evidence based practice, we took the opportunity to conduct research into the effectiveness of the new aggression regulation
intervention for patients with ED. A non-controlled pilot study showed promising
findings. Then, as start-up of the PhD, randomized controlled research was implemented in cooperation with the Rob Giel Research Center, part of the University
Center of Psychiatry of the University Medical Center Groningen in the Netherlands. Furthermore, to contribute to more ecologically valid measuring methods
for anger and aggression regulation, the MSSS was developed in cooperation with
the Center for Human Movement Sciences of the University of Groningen in the
Netherlands. The MSSS is meant to be used in addition to self-report questionnaires to quantify anger-related body behaviour, and can also be applied as a therapeutic tool in learning to regulate anger expression safely. It was tested in a first,
non-clinical explorative study.

Psychomotor therapy: moving towards evidence-based practice
PMT is a body and movement-oriented therapy well established in mental health
care in the Netherlands and Belgium since 1965.1 PMT uses body awareness and
physical activities to help patients improve their body experience, their understanding of emotions and cognitions and try out new behaviours. A distinction
is made between body-oriented, movement-oriented and symbolic methods.2 The
body-oriented methods in PMT incorporate relaxation techniques, and body awareness exercises using body language and touch, for example according to the pro-
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tocol of SensoRelaxation.3 PMT utilizes elements of specific body-oriented models
such as the Pesso Boyden System Psychomotor, for example, to experience a sense
of boundary in interpersonal distance and proximity.4 The movement-oriented
methods in PMT consist of activities originating from sports and physical education. Exercise in itself has been found to have positive effects on psychological disorders.5,6 Furthermore, PMT uses the context of sports and play to enable patients
to deal with disorder-related issues. For example, a game of basketball offers a
playground for dealing with emotions, cognitions, (body) behaviours, impulse
regulation, and social interactions that can be therapeutically addressed on the
spot. The symbolic methods in PMT make use of the potential symbolic meaning
of movement and props such as balls, ropes, sticks, pillows, and boxing gloves, to
work on therapeutic targets. For example, patients can practise expression skills
while projecting burdens of life onto a boxing bag. In PMT, the participants are
experiencing and learning ‘by doing’.
As a profession, the challenge of PMT is to expand its research tradition to
prove its effectiveness. Recently, the Ministry of Health, Welfare and Sport in the
Netherlands has required scientific evidence for the efficacy of body and arts-oriented therapy in order to guarantee implementation in future health financing and
insurance policy.7 The focus in the research agenda of Dutch mental health care
lies on early detection, personalized medicine, and research to the effectiveness of
innovative interventions.8 This agenda is in line with the international Roadmap
to Mental Health Research (ROAMER), emphasizing prevention strategies, insight
in working mechanisms of treatment, developing new interventions, and empowerment of patients and their relatives.9 Consistent with this agenda, the aim of this
thesis is to investigate the effects of a new intervention that is meant to empower
patients with ED. The experimental design of an RCT has been chosen to meet the
standard of evidence-based practice in official treatment guidelines.
In international perspective, research into the effectiveness of body psychotherapy indicates that the evidence base has become more prominent over the last
decade.10 PMT is integrated within this field. Body psychotherapy has been found
to be particularly relevant for those disorders with body image distortion and other
body-related psychopathology, and also for mental disorders with limited treatment
response, like anorexia nervosa.11 With this thesis, PMT contributes to this field of
research.

Psychomotor therapy and eating disorders
EDs are severe mental disorders that are hard to treat. The mortality rates are high,
particularly in anorexia nervosa, a type of ED characterized by self-induced starvation and excessive weight loss.12-14 In the 5th edition of the Diagnostic and Statis-
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tical Manual of Mental Disorders (DSM-5) three EDs are recognized: anorexia nervosa (AN), bulimia nervosa (BN), and, added as an official diagnosis, binge eating
disorder (BED). The two remaining ED categories are: other specified feeding or eating disorder (OSFED) and unspecified feeding or eating disorder (USFED).15 Feeding
and eating disorders are characterized by a persistent disturbance of eating or eating-related behaviour, which results in the altered consumption or absorption of
food, and which significantly impairs physical health or psychosocial functioning.
In the treatment of ED, most evidence is for the efficacy of cognitive behavioural
therapy. Nonetheless, an ongoing search is required for new developments in treatment.16 Over the past decades, PMT has contributed to innovation by focusing on
dysregulated body experience and movement behaviour.17,18 Although ED psychopathology is unmistakably body-related – characterized by an overvaluation of weight
and shape in AN and BN – RCTs on body and movement-oriented interventions are
sparse in this field. There are two recent systematic reviews of 11 RCTs on the effectiveness of physical therapy interventions, such as exercise, yoga, and massage, for
patients with AN, BN or BED.19,20 Such interventions can have a diverse range of
benefits on physical, mental, and ED-specific factors.21 Research findings are promising, however more evidence is required. The PMT Special Interest Group (SIG) on
ED, embedded in the Dutch Association for Psychomotor Therapy and the Dutch
Academy for Eating Disorders, is promoting three interrelated research targets: [1]
dysregulated movement behaviour with a focus on hypo- or hyperactivity; [2] negative body experience, using mirror and video exposure,22 [3] emotion dysregulation,
particularly paying attention to body related anger and aggression issues.

Eating disorders and aggression regulation
Anger and aggressiveness are known to be salient psychopathologic features in ED,
receiving growing scientific attention.23-25 Bulimic behaviours like binging, vomiting, excessive exercise, use of laxantia or diuretics can be considered as aggressive
behaviours which are mostly self-directed as an attempt to control the body, to
regulate emotions and to have a confirmation of one’s identity which often is fragile.26 Anger and aggressiveness are found to be associated with ED subtype, severity of ED symptoms, altered biochemical functioning, endocrinologic dysfunction,
and poorer treatment outcome.27 In difficulties with emotional expression, anger
seems to play a significant role.28 Self-silencing and dysfunctional anger regulation
are suggested to be predictors of ED.29 Self-sacrifice seems to be related to dissatisfaction with one’s body, which notion supports the hypothesis that unexpressed
feelings may be redirected to the body.30 Taken these psychopathological features
into account, an evidence-based treatment targeted on self-destructive anger and
aggression is much needed.
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Psychomotor therapy and aggression regulation in eating disorders
There are many strategies to address emotion regulation issues.31,32 In the Netherlands, PMT has become well established in various fields of health care as a body
and movement-oriented strategy for emotion regulation, including the regulation
of aggressive impulses.33 Building on this tradition, this thesis intends to offer
new opportunities to deal with anger-related emotions, cognitions and behaviour
that are part of ED psychopathology. In the PMT intervention under study a range
of body and movement-oriented techniques are applied to de-inhibit functional
anger expression, to deal with old frustrations and to empower the patient. Patients
practise anger-related body expression openly and directly with appropriate timing
and intensity in interaction with others. The basic strategy is to reappraise anger
and use it positively in goal-directed actions against the destructive influence of
the eating disorder. The first section of this thesis will describe the content of the
intervention.

Pilot study
The PMT intervention under study was developed in a centre for clinical psychotherapy, part of Lentis Psychiatric Institute in the Netherlands, with one unit for
patients with ED and one for patients with a personality disorder. This centre
offered a 9-12 months multidisciplinary programme for inpatients as well as for
patients in day care. PMT offered the aggression regulation intervention as a referral on top of the usual group therapy.
Based on promising clinical experiences, we conducted a pilot study to investigate the effect of the intervention in a sample of patients (n=19) who internalized
their anger excessively. The study, published in a Dutch journal, showed a large
reduction in anger internalization during the intervention period (Cohens d=1.5,
p<0.05), with no effect during the preintervention waiting period.34 On anger
externalization, a medium effect was found in the intervention period (Cohens
d=0.6, p<0.05) and no effect during the pretreatment waiting period. These results
supported the notion that body and movement-oriented therapy may rapidly
reduce anger suppression. The action-oriented approach triggered anger-related
emotions, cognitions, and behaviour more than words alone and thus may have
accelerated the therapy process. Colleagues of the multidisciplinary team recognized this in their clinical practice. The pilot study indicated that PMT may well be
a viable add-on for enhancing the patients’ responsiveness to further psychotherapeutic treatment.
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Randomized controlled research
Following the encouraging results of the pilot study, we conducted two RCTs in
cooperation with the Rob Giel Research Center of the University Medical Center
Groningen: one trial in the outpatient treatment setting of PsyQ Center for Eating Disorders of Lentis Psychiatric Institute Groningen, and a two-centre trial in
the multidisciplinary day treatment settings of PsyQ Center for Eating Disorders
Groningen and Amarum Center for Eating Disorders of GGNet Mental Health Care
Zutphen. Main outcome variables were anger expression and eating pathology. The
findings of both trials are reported and discussed in chapters 3 and 4 of this thesis.

Performance-based measurement of anger and aggression
The second part of this thesis deals with the criticism that anger and aggression
may not be properly assessed by subjective self-report measures, which has also
been noticed in the field of ED.35 The reported level of anger expression may be
influenced by social desirability, negative self-image, lack of body awareness, or
other psychiatric symptomatology.36,37 Furthermore, questionnaires reflect one’s
retrospective perception of intensity and control over emotional responding rather
than the emotional response itself.
Therefore, additional performance-based measures are needed to estimate realtime behaviour, including body behaviour. Research on body behaviour as measure of emotion is relatively sparse.38 In case of anger and aggression regulation
this is a great lack considering the body-felt ‘urge to act or shout’ related to anger
and aggression: physical responses like clenched fists, tense muscles, and swallow
breathing belong to the trigger stage of the anger assault circle.39 For that reason,
the MSSS is developed as a behavioural measure of emotional responding based on
force production, in cooperation with the Center for Human Movement Sciences of
the University of Groningen. Recorded are the momentum of stamping on a force
plate and striking a punching bag, and the amplitude of shouting in a microphone.
The reliability and validity of the MSSS were tested in a first explorative study in
a student sample. The study explored whether and how increasing and decreasing
levels of force production are associated with reported levels of anger expression,
anger inhibition, and anger control. Studies within this field apply an ‘action follows emotion’ approach to observe the influence of anger regulation on physical
performance: participants receive an anger-provoking stimulus prior to the performance task.40,41 In contrast, we examined whether the task itself would match
anger coping styles, partly beyond someone’s ability to manipulate. This may be
called an ‘emotion follows action’ design, with no anger-provoking stimuli offered
prior to the performance. First explorative findings suggest an association between
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anger coping and the performance on the MSSS subtest, especially apparent in the
Shout test performed by women. The general objective is to find out whether the
three measures of anger and aggression, Stamp, Strike and Shout, converge into
a coherent response system that can be used for clinical and research purposes.

Outline of the thesis
Chapter 2 provides a description of the PMT intervention under study as a body

and movement-oriented method to help patients with ED cope with anger and
aggression. The article discusses PMT principles of aggression regulation and the
theoretical and practical base and procedures followed in the intervention.
Chapter 3 presents the results of a first RCT on the effectiveness of the PMT aggres-

sion regulation intervention for patients with ED in outpatient treatment. Main
outcome variables were anger internalization, externalization, and eating pathology.
Chapter 4 reports on the results of a two-centre RCT on the effect of the PMT

aggression regulation intervention for patients with ED in multidisciplinary day
treatment setting. Main outcome variables were anger internalization, externalization, and eating pathology.
Chapter 5 describes a new performance-based measuring method for anger and

aggression, originating from PMT, called the Method of Stamp Strike Shout (MSSS).
This chapter is Part I of a first explorative study in a student sample, focusing on
the internal structure and reliability of the force parameters.
Chapter 6 presents Part II of the MSSS study, focusing on the test validity. This

chapter explores correlation patterns between the force parameters of the MSSS
and a self-report measure of anger internalization, externalization, and anger control.
Chapter 7 reflects on the main findings in a general discussion.
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Abstract
Eating disorder behaviours can be seen as self-destructive behaviours to a great
extent related to inhibited anger expression. However, a treatment protocol targeted at anger and aggression in these disorders is lacking. This paper describes
a psychomotor therapy (PMT) model as a body-oriented method to help patients
with eating disorders to cope with anger and aggression. They learn to see aggression as a positive, relational, body-felt experience, and to control anger expression
at the right time with appropriate intensity. Our clinical experience indicates that
PMT can accelerate the overall treatment process by triggering hidden feelings and
thoughts and by developing expression skills. This article discusses PMT principles
of aggression regulation and the methodological procedures of the intervention.
Randomized controlled research is needed to validate clinical experiences.
Keywords: aggression; anger; body-oriented therapy; eating disorders; emotion

regulation; psychomotor therapy
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Introduction
Eating disorders are severe mental disorders with high mortality rates.1-3 The lifetime prevalence of eating disorders is estimated at 5% among females. 2,4-6 Eating
disorders do occur among males, but the prevalence is much lower.7 Biological,
sociocultural and interpersonal factors contribute to illness onset and persis
tence.6,8
Recent studies indicate that anger is the most significant underlying emotion
contributing to disordered eating.9-13 Anger and aggressiveness are found to be
associated with several eating disorder subtypes, severity of eating disorder symptoms, comorbidity, personality traits, impulsivity, altered biochemical functioning, endocrinological dysfunction and poorer treatment outcome.14
In their review, Truglia et al.15 found that anorectic patients tend to suppress
feelings of anger or direct it towards themselves. Patients with bulimia often feel
anger directed towards others or towards objects. In eating disorders aggressiveness is mostly directed at the self in an attempt to control the body and regulate
emotions and as a means to confirm one’s own fragile identity.15 Silencing the self
and self-sacrifice are related to dissatisfaction with one’s body, which notion supports the hypothesis that unexpressed feelings may be redirected to the body.16
Truglia et al.15 consider behaviours such as vomiting and misuse of laxatives
or diuretics to be self-injurious behaviours; these can be regarded as aggressive
behaviours, albeit self-directed. Patients can use disordered eating to avoid or
inhibit painful affect,17 but the price is high in terms of harmful behaviour directed
at the self. Non-suicidal self-injury is quite common in eating disorders.18 Even
though the self-injury is nominally non-suicidal, patients incur high mortality
risks.2
The role of anger problems in the aetiology of eating disorders is undisputed,
but official guidelines do not focus on aggression regulation. There is a lack of
research on how to approach anger and aggression in treatment.14,15,19,20 Although
suggestions have been made to apply elements of existing cognitive-behavioural
approaches, a specific intervention protocol targeted at aggression is missing.
Recently, Italian researchers shed light on anger treatment by investigating the
effectiveness of an emotion-focused day hospital treatment which included
bimonthly exercises in breaking objects, using a punching ball, and participating
in psychodramas focusing on aggressive relationships. A decrease in the degree of
control over anger seems to relate to clinical improvement.21
Body-oriented psychotherapy can be of specific use in aggression regulation
because aggression is a body phenomenon. As we demonstrate in this paper, body
work can be used to trigger physiological responses, feelings, thoughts, and images
associated with anger, which can then be addressed therapeutically.
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Recognizing that anger is a key feature of eating disorders, the Groningen
(Lentis) Centre for Mental Health in the north of the Netherlands implemented
a therapy module to help patients with eating disorders better understand and
cope with the multifaceted anger and aggression issues which often underlie
eating disorders. It is based on psychomotor therapy (PMT) and has been used
in clinical practice for over 10 years to treat aggression regulation in eating disorders.
We first describe the general approach of the PMT aggression regulation module. The subsequent section describes the basic principles of the module in relation to eating disorders. The final section describes body exercises used in clinical
practice, including some clinical case vignettes.

Psychomotor therapy: a body-oriented approach to aggression
regulation
PMT is a body and movement-oriented therapy much used in mental health care
in the Netherlands and Belgium since ± 1965. It uses body awareness and physical
activities to help patients to improve their understanding of their emotions and to
learn to redirect or control their expression. PMT in the context of psychotherapy is
basically an eclectic therapy integrating psychodynamic, client-centred, as well as
cognitive-behavioural approaches, extended by offering patients the opportunity
to experience and practice new behaviours directly and nonverbally. In the Netherlands PMT has become well established in various fields of health care as a clinical
approach for regulating aggressive impulses, for example, for the treatment of
personality disorders.22 Our PMT aggression regulation module for patients with
eating disorders is built on this tradition.
The body-felt ‘urge to act’ inherent in aggression finds an outlet in nonverbal
exercises. These exercises enable hidden needs, feelings or skills to be discovered
and verbalised. Patients have the opportunity to practice verbal and nonverbal
expression at the right time and with appropriate intensity. The module is meant
to complement the total eating disorder treatment process.
Cognitive-behavioural therapy (CBT) is the most common approach to anger
management and appears to be effective for reducing anger.23 CBT programmes
are usually focused on learning to keep one´s temper, whereas internalizing eating disordered patients need just the opposite, that is, to let go of anger-related
feelings and thoughts. They need techniques that help them express rather than
reduce anger. For these patients, PMT can provide an essential arena to experience
different forms of aggressive behaviour in a safe and supportive environment. By
using body language and by interacting with others, patients begin to develop a
new personal expression repertoire.
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PMT principles of aggression regulation
Three interrelated principles underlie an effective aggression regulation strategy
in PMT:
1. The positive meaning of anger and aggression;
2. An ‘in relation to’ approach to anger and the body and
3. Responsible use of the punching bag.

The positive meaning of anger and aggression
In our clinical work we find that patients usually equate aggression and violence.
They relate anger to feeling frustrated, discouraged, irritated, furious, inadequate,
resentful, jealous and rebellious. Such negative connotations make patients oversuppress anger out of shame, guilt, fear or taboo, which in turn may lead to passive
aggressiveness, anger outbursts and self-injurious behaviours. Classifying emotions as bad or wrong and not accepting secondary responses such as shame or
fear may increase anger avoidance strategies in anorexia nervosa.17 According to
theorists on emotion regulation, the important question is not whether emotions
are good or bad, but whether the way that they are expressed is helpful or unhelpful
in a particular context.24
An important purpose of aggression regulation in PMT is for patients to reappraise anger and use it positively in goal-directed actions. Negative aggression is
related to violence and hostility. Positive aggression is in our view characterised
by appropriate timing and intensity, that is, befitting the actual situation. It means
stepping forward and confronting internal or external threats, such as painful memories, the fear of losing control, critical inner voices or the disapproval of others.
The silencing of needs and anger are both crucial to the development of eating
disordered pathology. Learning to use anger effectively and productively is both
healthy and empowering.25,26 Anger-in strategies, which rely on the inhibition of
aggression, need to be replaced by anger-out strategies which involve deliberately
aggressive behaviours. Relational skills represent a relevant target in treatment,
as self-directedness and cooperativeness extensively relate to anger and psychopathology in bulimia nervosa.27 To support the need for anger-out strategies we
propose to no longer consider prosocial behaviours and aggressive behaviours as
opposites, but to see them both in a combined positive alliance. Prosocial coping
and aggressive (not antisocial) coping are found to be effective strategies in stressful situations, and result in better emotional outcomes, more so than rugged individualism.28 The challenge is not only to cope with anger in an open way, but to use
anger itself as a useful coping strategy. Anger is not just regulated, it regulates. In
learning to deal with aggression, patients learn to use prosocial aggressive action as
a coping strategy.
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An ‘in relation to’ approach to anger and the body
In our approach, anger is more than an emotion ´inside-the-body´ that needs to
be mastered. Roffman29 is justifiably critical about approaching anger as a thingto-be-managed as if it were a substance under pressure awaiting discharge. In his
phenomenological view, individuals with anger problems should learn to situate
the experience of anger ecologically, within the larger context of who they are as
persons and who they are in relation to others. This ‘in relation to approach’ resembles the relational approach of body expression in PMT, that is, in awareness of the
significance of present interactions and past experiences ‘remembered’ by the body.
For eating disordered patients the body seems to be an object of destruction.
Whereas internalizing patients are known to ‘silence the self’,25 they are in fact
also ‘silencing the body’ by reducing themselves to a rational executive system in
control of an irrational, emotional body. In PMT the patient and therapist share
responsibility for dealing with disturbing cognitions and feelings that interfere
with healthy efforts to regain the ‘relational body,’ that is, the body as a subject
interacting within a meaningful network of relationships.
Responsible use of the punching bag
The first desire of many patients is to make aggression disappear by hitting or
shouting. However, in line with the relational approach discussed above, to express
anger does not mean ‘to get rid of’ aggression by using the body as a mechanical
instrument. Just physically hitting a bag is not a solution, just as venting anger on
another person does not solve a problem. Contrary to popular opinion, research
shows that hitting a bag with a baseball bat offers no cathartic release but can even
cause an increase in aggressive behaviour.30 Nevertheless it is too easy to rule out
the use of the bat and the punching bag. These kinds of tools are of therapeutic
value precisely because they offer the possibility of triggering aggression, which
then needs to be relationally addressed in treatment, preferably in PMT. Just as
anger is not intrinsically bad, hitting the punching bag is not bad in and of itself. A
biomechanical approach needs to be replaced by a relational approach of body-felt
anger expression, including the responsible use of a punching bag.

Intervention: the PMT aggression regulation module
This section first describes the starting points of the PMT aggression regulation
module, then the concepts and setup of four techniques of the module. Several
examples from clinical practice are presented.
The PMT aggression regulation module consists of six weekly 1 -h sessions with
two patients and one therapist. The sessions are held in a large room with a variety
of props, including a punching bag, ropes, large blocks, etc (Figure 2.1).
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Figure 2.1. Boxing bag

Working with two patients increases the possibilities for interaction while at the
same time enabling sufficient individual attention. The participants are support
ive witnesses of each other and enable peer-to-peer recognition.
The experience of body-oriented techniques may create lasting impressions
and therefore need proper guidance for positive outcome. The exercises are timed
according to the patient’s receptivity and stress tolerance. The therapist acknow
ledges the patient’s fears of losing control, losing contact or feeling empty or frustrated. A flexible approach within a solid therapeutic alliance allows the therapist
to closely track the patient.
Educating patients about the basic principles of aggression regulation is part of
the intervention. Generally, in the beginning neither patients nor most therapists
regard eating disorders as an aggression problem. But the relationship between
aggression and the eating disorder is easy to demonstrate in terms of self-directed
violent thoughts and behaviours. We discuss four approaches to treating aggression regulation with the use of body-oriented techniques:
1. The balance between anger-out and anger-in
2. The aggression thermometer
3. The controlled approach exercise
4. The aggression street

The balance between anger-out and anger-in
The first visible mechanism to regulate anger-in and anger-out is provided by the
layout of the therapy room. The therapy room is a kind of laboratory to experiment
with new behaviours.
To explore control over anger-in and anger-out, the room can be divided into
two parts by a rope which separates the functions practised in each half of the
room.22
The function of one side of the room is to increase tension by stimulating body
expression. A wide range of PMT activities can be used to trigger body signals and
awareness of hidden feelings and forbidden thoughts related to anger experiences.
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Exercising the body and voice helps to develop recognition and expression skills.
Basic movements such as hitting, pushing, throwing and pulling can be performed
with the use of props such as gloves, sticks, baseball bats, balls, ropes, pillows and
drums. These objects can have a symbolic meaning in relationship to therapeutic
objectives. A heavy ball can represent the ‘fat’ stomach or a chocolate desert to be
thrown away in the corner. Sometimes playing can make light work of difficult
problems. Balls with a ‘yes’ or ‘no’ instruction invite the participant to take a position and confirm it with a forceful ‘yes’ or ‘no’ while striking the ball. In role-play
patients build up experience in handling situations in real life. Self-confidence
exercises are a way of building strength. A relational challenge is hitting a punching body shield held by a partner and trusting the other to give and take punches
while staying upright. Various sports or dance forms can also have an indirect
function in aggression regulation if a direct appeal to aggression is too overwhelming. The rules of the game and the interaction with others offer a safe structure for
controlled expression.
The function of the other side of the room is to de-escalate. Patients learn to
decide for themselves when to step out of the anger-triggering situation and cross
the rope to calm down in this other part of the room. This is important because
if tension remains high it can lead to an ‘anger self-enhancing loop effect’ on the
intrapersonal as well as the interpersonal level, immediately or after a longer
period.31 Sharing experiences, breathing exercises, relaxation and distraction techniques help to limit these self-strengthening effects. Physical activities such as
stretching or a little walk may also help the patient to loosen up.
Next to the therapy room there is a safe room, offering traumatised patients
the possibility of escape. Here instead of running away the patient can withdraw to
prevent being overwhelmed by emotions. The therapist encourages the patient in
advance to see withdrawal as an act of strength rather than failure.
The rope between the two sides of the therapy room represents a locus of control
in deciding to step in or out of a triggering situation. It challenges the ‘action tendency,’ the (un)readiness to ‘move towards’ a relational goal.32 Preparing or imagining stepping into anger-related action is exciting and by itself triggers sensitivity
to stimuli originating inside of the body. The first act of aggression is to stand up
and step forward, reflecting the literal meaning in Latin, a-gredere. By crossing the
rope, patients confront their ambivalence about self-expression. Learning-by-doing offers a chance to experience a sense of mastery in overcoming fear, guilt and
shame. In the following case report two patients work together.
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T. is a 22-year-old purging anorectic patient who feels extremely insecure
and shows a great fear of intimacy. She is unable to express herself in words,
which inability blocks the overall therapy process. In PMT it takes a while
before she permits herself to take a first step over the rope. The other participant of the module dares her to enter the action side of the room. Both
patients start with ‘ice-breaking’ body exercises, such as bouncing and
kicking a ball. They test each other’s boundaries by shouting and pushing
a little to get the ball. Then T. is triggered by the punching bag hanging on
the ceiling. She blushes as she grabs a baseball bat and starts to hit it with
increasing force. Her eyes spit fire as she feels a surge of anger. She tries to
cry out but it is hard for her to use her voice with good breath control. Then
she gradually decreases the application of force and steps back over the rope
into the de-escalation side of the room. Still shaky she recounts how her
father used to hit her unexpectedly. Images of bullying in the past also flash
by. The body remembers. She feels strong but guilty at the same time. She
needs supportive affirmations such as “here and now I have the power to
act” and “I have the right to say STOP,” which we practice in role-play. The
hardest part is to communicate with angry eyes and to hold back the propensity to ‘save’ the relationship by smiling, explaining, apologizing. The
critical voice of the eating disorder undermines her belief in her fundamental right to exist at all. It is a new experience to set limits without having to
fear the loss of others. Her family needs time to make the change with her.
She has to find the right balance between letting loose and holding back.
She needs to find out that direct expression of anger feels more satisfying
than making herself throw up to reduce tension.

J. is a 26-year-old restrictive anorectic patient who sympathizes with the
experience of T. but does not recognize aggression in her own behaviour.
She is preoccupied with controlling body shape and weight. For her the
punching bag is a target to control by deliberate engagement. She carefully increases the application of force while counting the blows. She fears
the feeling of her heartbeat, which triggers her hypochondria. Relabeling
body signals as belonging to the physical performance helps her to calm
down. It is challenging to link body sensations to feelings of fear, disgust
and self-hatred for being a ‘fat monster.’ The therapist does not allow her to
project herself too completely onto the punching bag. She needs to redirect
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her anger towards (parts of) her eating disorder rather than towards herself.
Little by little the baseball bat no longer serves as an instrument of control
but as a crowbar to release herself from her taboos without the fear of losing
herself. Once she steps back over the rope T. is there for her, to compliment
her and to alleviate her fear of emptiness by embracing her.

The aggression thermometer
From an early age onwards, aggression is a body-felt phenomenon, most clearly
demonstrated by the tantrums of the ‘terrible twos’ (two year-old children). Angry
toddlers uncontrollably and wildly flail their arms and legs and scream at high
decibels. In the PMT aggression regulation module the instruction is to gradually
increase and decrease the power one uses to throw or kick a ball, hit a bag or shout
‘HAH’ in order to gain control over body awareness and expression. The therapist
pays attention to nonverbal cues to the body language of anger expression, such as
the look in the eyes, heart rate, temperature, breathing patterns and body posture.
At first patients usually experience problems with body awareness. The individual may feel only muscular exertion or vague visceral body signals instead of experiencing anger. Patients with anorexia nervosa in particular show less emotional
awareness, whereas people with bulimia suffer more from poor emotion regulation, whereby the feeling of disgust may suppress the more ego-dystonic feeling
of anger.17 Clinical experiences with PMT indicate that varying levels of force production in throwing a ball or striking a bag help to identify and describe feelings of
anger. Verbalising the movement experience is thus a challenge. In body-oriented
therapies patients need to find their own words for their embodied experience.33
The well-known idea of an aggression thermometer enables patients to differentiate between levels of intensity varying from light annoyance to fury. Allor-nothing strategies, which are often used by bulimic patients with borderline
characteristics, are challenged by a step-by-step dosing strategy using the aggression thermometer metaphor. The following case is an example of a strong body
experience in reaction to a step-dosing exercise.
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S. is a 30-year-old bulimic patient with borderline characteristics who has
difficulty controlling her anger and is very impulsive. She is eager to perform on the punching bag for she has gained weight against her will. The
therapist asks her to start at approximately 25% of her maximum force. Of
course she finds it very boring. The therapist wants her to reappraise this
level to learn the relational benefits of being able to control herself. The next
level is 50%. At 75% she feels a strong urge to increase force production to
100%. Instead, the therapist instructs her to go back to 50%, then 25%. She
reacts with fury and frustration. The therapist strives to keep contact with
her without giving in to her demands. It is hard for her to step out of the
situation and regulate her breath. One technique the therapist suggests to
distract herself from her fury is to hold a picture of her child in her pocket.
Later on she remembers this confrontation as a turning point in learning to
keep her adrenalin rushes under control.

Patients use a log to write down anger experiences at various intensity levels in the
week between the therapy sessions. They are asked to be aware of personal triggers for aggression, the intensity of the feeling, and their anger coping strategy.
Patients try out alternative and more effective strategies in their interactions with
others. Passive aggressive coping is replaced by proactive strategies. The purpose is
to create a personal coping repertoire consistent with each level of the aggression
thermometer.

The controlled approach exercise
From a cognitive point of view, anger is connected to a perception of a violation
of one’s personal space.15 The controlled approach exercise by Pesso34 is an experiential method that increases awareness of how the body registers strong emotional reactions to the approach of the other towards oneself. In learning-by-doing
patients try to respond to body signals in a proactive way.
In the aggression regulation module this exercise is intended not only to help
the patient to learn to recognize body signals but also to challenge the patient’s
body defence. First the patient determines how close the partner is allowed to
approach by using hand gestures. At that point the partner announces she will
step further and cross the personal border of the other. It then becomes clear
whether someone is going to fight, flee or freeze. Not infrequently the patient
is alarmed but her body language does not correspond to her facial expression.
Anxiety stems from a lack of basic security that may lead to a state of hypo- or
hyper-arousal. At this critical moment learning to use prosocial aggression is of
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vital importance. Patients usually need assistance to communicate firmly their
desire for their opponent to back off. Often patients keep smiling while in fact
their tension is high. The eyes often reflect how determined the patient is to send
the message. Particularly for patients with a history of trauma this can be a painful
but rewarding exercise for dealing with old frustrations and feeling new power.
From the functionalist perspective, one of the functions of anger is to energise a
person for defence. The readiness for action may also prevent aggressive counterreaction by another person.31

The aggression street
The aggression street is a symbolic exercise we designed for dealing with mental
blocks or to re-enact painful situations. Objects representing these blocks or situations are laid out in the therapy room. The patient must cross the room. Reaching
the other side is the goal. The following scene represents a typical case:
1. The first object encountered is a yellow volleyball that stands for being the victim of bullying. Exposure to relational aggression is a significant positive predictor of eating disorder symptoms for females.35 Standing before the obstacle
the patient seems overwhelmed by internalized shame or self-reproach. The
instruction is to anchor her power by forcefully saying ‘no’ while hitting the
ball. Her goal is to limit the impact of bullying instead of reinforcing the impact
by making her own body unattractive and insensitive to painful feelings. A
helpful thought is: ‘They do not deserve still to have that power over me!’
2. The second object in this example is a big blue ball which represents the burden
of nosy parents. Of course it is not so easy to get rid of that ball. Constructive
aggression belongs to the individualization/separation process, but without
having to be afraid of losing the other. The patient screams ‘Let go of me.’ She
does not mean ‘abandon me,’ so the ball is kicked out of the room, but the door
remains slightly open.
3. The third obstacle is a pile of large blocks representing the eating disorder, e.g.,
the dominant false self by the name of Ms Anorexia. One block is not enough
because Ms. Anorexia is a very powerful deceiver. For patients with a history
of abuse, the eating disorder may give them the feeling of control, but patients
often do not realise that the eating disorder takes control away from them.36 In
order to regain true self-control the challenge is to break the taboo and overtly
attack the false self or, one could say, the false body of the eating disorder. To
knock over the pile of blocks feels like a betrayal. At first the burden is too big,
but in a step-by-step process the patient allows herself to overcome her resist
ance. Both participants of the module support each other so they do not have to
feel lonely after attacking Ms Anorexia. The therapist confirms: ‘You alone can
do it but you cannot do it alone.’
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Other objects can represent other burdens that patients have, such as punishing
inner voices, negative body fixations and the need to please by being a ‘nice person.’
A positive representation can also be chosen, for example, kicking the punching
bag to support the first steps of regaining weight with ‘tough love.’ Patients usually
report that reaching the other side of the room is an empowering and liberating
experience.

Conclusion
The aim of the PMT aggression regulation module is to learn to coordinate anger
expression with appropriate timing and intensity in interactions with others. The
starting point is to see aggression as a positive, body-felt and ‘in relation to’ phenomenon. Practical experience indicates that the module accelerates the overall
treatment process by triggering anger-related feelings, thoughts and behaviours.
To re-establish anger as a resource for empowerment, a meaningful connection
must be made to body awareness, life experiences and current interactions with
others. Anger and aggression need to be contained and channelled in a bodily-felt
way to be able to overcome shame and develop emotion recognition and expression skills. In the end, patients move from coping with anger, that is, dealing with
negative aspects in a non-eating disordered way, towards anger as coping, that is,
using the positive meaning of anger as a resource for prosocial aggression, which
is in itself an effective coping strategy in stressful situations.
Current research into anger coping has shifted from simple descriptions of
mechanisms within the individual towards dynamic explanations within the interpersonal context.31 This development is consistent with the relational approach to
aggression regulation presented in this paper.
To further support theory and practice and to study the effect of aggression
regulation in the treatment of eating disorders, randomized controlled research
is needed.
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Abstract
Objective: To evaluate the effect of a brief body and movement-oriented interven-

tion on aggression regulation and eating disorder pathology for individuals with
eating disorders.
Method: In a first randomized controlled trial, forty women were allocated to either

the aggression regulation intervention plus supportive contact, or a control condition of supportive contact only. The intervention was delivered by a psychomotor
therapist. Participants completed questionnaires on anger coping and eating disorder pathology. Independent samples T-tests were performed on the difference
between pre-treatment and post-treatment scores.
Results: Twenty-nine participants completed questionnaires at pre- and post-in-

tervention. The intervention resulted in a significantly greater improvement of
anger coping, as well as of eating disorder pathology.
Discussion: Results indicate that body and movement-oriented aggression reg-

ulation may be a viable add-on for treating eating disorders. It tackles a difficult
to treat emotion which may have a role in blocking the entire process of treating
eating disorders.
Keywords: eating disorder; body-oriented treatment; psychomotor therapy; anger;

aggression
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Introduction
Anger and aggressiveness are associated with several eating disorder subtypes,
severity of eating disorder symptoms, and poorer treatment outcome.1 In eating
disorders, aggressiveness is mostly directed at the self in an attempt to control the
body and regulate emotions, and as a means to confirm one’s own fragile identity.2
Eating disorder behaviours can be seen as self-destructive behaviours related to a
great extent to inhibited anger expression2. Research findings indicate that anger is
a significant underlying emotion contributing to disordered eating.3-7 Patients with
bulimia often feel anger and may impulsively direct it towards others or towards
objects.2 Patients suffering from anorexia nervosa can feel anger as a terrifying emotion that needs to be avoided (by concentration on food, body and weight), needs
to be suppressed, e.g. by physical activity, and released by anorectic self-control or
self-harm.8 They tend to show less facial anger expression than they feel, which
may lead to problems in social communication.9,10 It is suggested that treatment
of non-suicidal self-injury in eating disorders should focus on stabilizing affective
states rather than on reducing affects like anger.11 Despite such findings there is a
lack of research on how to approach anger and aggression in the treatment of eating
disorders.1,2,12,13
A specific evidence-based intervention protocol targeted at aggression is missing. In this respect psychomotor therapy (PMT) − a body and movement-oriented
therapy frequently used in mental health care in the Netherlands and Belgium14
− may prove useful. PMT is characterized by using body awareness and physical
activities to help patients to improve their understanding of emotions and their
expression skills. It is an eclectic experiential therapy integrating elements of
psychodynamic, client-centred, as well as cognitive-behavioural approaches. In
the PMT intervention under study, a body and movement-oriented approach for
aggression regulation was used to help patients better comprehend and cope with
their multifaceted anger and aggression issues. Patients learn to see anger as a positive, relational, body-felt experience, and to use the power of anger against the
destructive influence of the eating disorder. Non-verbal intervention techniques
are combined in a semi-structured protocol of six weekly one-hour sessions to target anger-related issues, for instance, critical inner voices towards the body, giving
in to purging behaviours, guilt, shame, or painful memories. In a previous article
we elaborated on the content of the aggression regulation module.15
The evidence base for the effectiveness of body psychotherapy has improved
much over the last decade.16 Practice based clinical evidence and a few empirical
studies point towards good efficacy of non-verbal interventions regarding emotional processing, movement behaviour, and body experience. This applies in
particular to body-related psychopathology and mental disorders with limited
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treatment response to traditional therapies, e.g. somatoform disorders, anorexia
nervosa.17 However, while there are RCTs and systematic reviews of specific physical therapy interventions, like aerobic exercise, massage, yoga, for patients with
binge eating disorder (BED),18 anorexia nervosa (AN) and bulimia nervosa (BN),19
there are no controlled studies of PMT for eating disorders yet. PMT represents
not one specific physical intervention, but combines a wide scope of intervention
techniques. The focus lies on specific emotional issues related to the disorder with
personal meaning for the patient, which are then translated into fitting body and
movement-oriented therapy interventions to evoke new body-felt experiences.
These experiences function as a source for insight and/or behaviour modification.15
Based on promising clinical experiences in an inpatient treatment facility with
one unit for patients with eating disorders and one for patients with personality disorders, a pilot study was conducted to investigate the effect of the intervention on
aggression regulation in a small sample of these patients.20 The results of this study
indicated a rapid and significant decrease of anger internalization and increase of
anger externalization in the group of internalizing patients during the intervention
period, with no significant change during the pre-treatment waiting period. The internalization of anger refers to the frequency of experienced feelings of anger, which are
internalized or directed inwardly. The externalization of anger refers to the frequency
of experienced feelings of anger, which are externalized or directed outwardly.21
The findings of our pilot study showed that the intervention may have the
potential to contribute to tackling the persistent problem of anger inhibition.20
We then decided to conduct a randomized controlled trial (RCT) on the effectiveness of the intervention in an outpatient setting for individuals with an eating
disorder. The results are presented in this paper. Main outcome variables were
anger expression and eating pathology. We expected the intervention to decrease
internalization of anger and increase externalization of anger. Because the participants were at the beginning of a process of experiencing and practicing aggression
regulation, we expected no significant change in control over internalization or
externalization of anger. Based on the assumption that aggression dysregulation is
an important underlying feature of eating disorders, our hypothesis was also that
the intervention would lead to a decrease of eating disorder pathology.

Method
Study design and participants
This study was a two-arm Randomized Controlled Trial (RCT; trial registration: NTR
3382). The trial received ethical approval from the regional medical-ethical review
board (CCMO nr. NL28665.097.09). Participants were recruited from the outpatient
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department for eating disorders of Lentis Psychiatric Institute Groningen, the
Netherlands, between December 2010 and February 2013. Eligible participants met
DSM-IV criteria for Anorexia Nervosa (AN), Bulimia Nervosa (BN) or Eating Disorder
Not Otherwise Specified (EDNOS), including Binge Eating Disorder (BED), according
to the clinician assessing the patient. The classification of the DSM-IV diagnoses of
eating disorders and possible comorbid diagnoses were discussed and confirmed
in regular diagnostic meetings of the clinical team. The DSM-IV criteria were still
in use during the inclusion period. For the research data analysis, however, the
eating disorder not otherwise specified (EDNOS) diagnoses were - based on the
medical records and extensive narratives about the patients - reclassified according
to DSM-5 criteria for AN, BN, BED and OSFED (Other Specified Feeding and Eating
Disorder) during case conferences with 2 two psychiatrists, both eating disorder
experts (including senior author HWH).22 Exclusion criteria were a BMI > 30, mental
retardation (IQ < 70), acute psychosis and current substance dependence.
The power calculation for the present study has been derived from the findings
in the pilot study with a sample of patients in inpatient care. In this non-controlled
study a significant large effect was found on anger internalization during the intervention period (Cohens d=1.5, p<0.05) with a small effect during the waiting period
(Cohens d=0.4). On anger externalization a medium effect was found in the intervention period (Cohens d=0.6, p<0.05) and no effect during the pretreatment waiting
period. The power calculation for the present study has been based on the assumption
of a large difference in effect (d>0.8) on anger internalization between intervention
and control group. When alpha is set on .05 and the sample size on 34 participants
in both arms the present study would have a power of 90% to detect an effect of this
size. With a sample size of 26 participants in both arms the power is 80%.
Consecutive referrals who met the inclusion criteria were invited to participate
in the trial. Patients who were willing to participate were asked for written consent and then completed baseline assessments prior to randomization by filling
in questionnaires on demographics and clinical characteristics, therapy motivation, and aggression regulation (T1). Following baseline assessment, patients were
randomized to the intervention or control group. Randomization was done in
blocks of four and the assignment of the condition was conducted by an external
office manager. As the intervention was given in dyads, the psychomotor therapist
contacted the patient to start the therapy when two patients were randomized in
the intervention group. The research assistant who contacted the participants was
not part of the research team that analyzed the data. At the end of the intervention period the research assistant invited participants of both groups to complete
assessment (T2); if necessary several reminders were sent.
During the first 2-3 months period after intake patients of both groups received
tailored supportive contact to restructure eating patterns without active psycho-
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therapeutic treatment yet. This was according to the regular clinical procedure of
the department with the aggression regulation intervention as the only protocolized treatment in this first period. In the study the intervention in combination
with supportive contact was compared to supportive contact only.
Primary outcome of the study was the change between T1 and T2 of internalizing and externalizing anger and eating disorder pathology to indicate the
post-treatment effect.

Therapies
Intervention
The intervention protocol was semi-structured and involved six one-hour sessions.
The purpose of the intervention was to reappraise aggression as a positive and
body-felt phenomenon. The target was not only to cope with anger in an open way,
but to use anger itself as a useful coping strategy in stressful situations. A range
of body and movement-oriented strategies were applied to de-inhibit functional
anger expression, deal with old frustrations and feel new power. The body-felt
‘urge to act’ inherent in aggression was given an outlet in non-verbal exercises with
the use of props such as boxing gloves, sticks, baseball bats, balls, ropes, pillows
and drums. These props could have symbolic meaning in relation to therapeutic
objectives, for instance the boxing bag became the external representation of a
bully at school, a nosy parent, and eventually the eating disorder itself. Aggression
was revalued as a potential constructive force and redirected against destructive
thoughts and behaviours belonging to the eating disorder, projected onto the bag.
The exercises were enabling hidden needs, feelings, or skills to be uncovered and
verbalized. Patients had the opportunity to practice verbal and non-verbal expression with proper timing and intensity. So PMT offered a playground to safely experience with different forms of constructive aggressive behaviour. Patients started
developing a personal expression repertoire using body language. The content of
the intervention has been described in detail elsewhere.15 The psychomotor therapist who delivered the intervention was trained by a senior psychomotor therapist
(CB, first author). Before applying the aggression regulation module in the context
of this trial, she completed a treatment pilot with 2 patients. Treatment fidelity was
monitored by the first author through a check of the session reports and interviews
with the therapists twice a year. Extra trainings sessions with the first author were
set out when questions would arise around the protocol.
Supportive contact
During the intervention period patients of both groups received supportive contact
by consulting a psychiatrist, psychotherapist, specialized nurse practitioner, or
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dietician, once in one or two weeks. If required, additional contact was offered by
email. Supportive contact included prescription of medication, psycho-education,
reassurance, advice, and diet management (focused on nutritional status, dietary
patterns, and restoration of weight).

Measures
Self-Expression and Control Scale
The Self-Expression and Control Scale (SECS), a Dutch scale derived from the
widely used State Trait Anger Expression Inventory (STAXI), was used as a measure
for coping strategies of anger expression21, 23 The SECS consists of 40 items divided
over 4 subscales. A 4-point scale is used (rating from Almost Never to Almost
Always). The subscale Anger In assesses efforts to hide anger (internalization of
anger, e.g., “Inside I seethe without showing it”); Anger Out assesses outwardly
directed anger (externalization of anger, e.g., “I say nasty things”); Control Anger
In assesses inwardly directed control of anger (control over the internalization of
anger, e.g., “I try to relax”); Control Anger Out assesses outwardly directed control of anger (control over the externalization of anger, e.g., “I keep my anger in
restraint”). Internal reliability is high (α=0.91) as are test-retest correlations (0.63
and 0.68, respectively). Construct validity has been demonstrated on samples of
psychiatric patients.24 For the purpose of this study we were interested in the
Anger In and Anger Out subscales based on the outcome of our pilot study.20 In
the pilot no changes were found on subscales regarding control over internalization and externalization. The SECS was part of the assessment by the research
assistant.
Eating Disorder Examination-Self-report Questionnaire
The Eating Disorder Examination-Self-report Questionnaire (EDE-Q)25 (Dutch
translation; Nauta, Hospers, Kok & Jansen, Maastricht University, the Netherlands,
2000) was used to assess the key behavioural features and associated psychopathology of the eating disorder. The EDE-Q consists of 36 items, uses the time frame
of the past 28 days, and has 4 subscales: Restraint (e.g. “Have you gone for long
periods of time [8 hours or more] without eating anything in order to influence
your shape or weight?”), Eating Concern (e.g. “Has thinking about food or its caloric
content made it much more difficult to concentrate on things you are interested
in, for example, reading, watching TV, or following a conversation?”), Weight Concern, and Shape Concern (e.g. “Has your shape/weight influenced how you think
about [judge] yourself as a person?”). Frequency ratings of key behaviours such
as binge-eating, vomiting, and laxative misuse are included in the questionnaire.
Internal consistency for the EDE-Q is acceptable for the total score (α=0.90).26 Cur-

42 | Chapter 3

rent research provides support for the reliability and validity of the EDE-Q.27 The
EDE-Q was part of the standard assessment procedure for all patients at the eating
disorder unit of the institute, independent of participation in the study, and was
conducted by email.

Patient satisfaction
At T2, patients in the intervention group received a questionnaire measuring satisfaction with the module on a Likert scale (1= absolutely not, 10=very much satisfied). The following questions were posed: which part of the module may or may
not have been satisfactory (open question), and would you recommend the module
to others if you were asked for (1=definitely not, 3=don’t know, 5=definitely yes).
Comorbid stress disorders, depressive disorders and motivation for the intervention were considered potential confounders. Regarding stress or depressive
disorders it was checked at baseline whether these DSM-IV Axis 1 disorders were
diagnosed by the clinician, who saw the patient after referral to the department of
eating disorders. Motivation for treatment was assessed by adding questions on
motivation (level of motivation; and for which reasons) prior to completing the
other questionnaires.
Data were gathered on the number of additional supportive contacts during
the intervention period and on the attendance at therapy sessions for those in the
intervention group.

Statistical analysis
Statistical analyses comparing the two groups were performed in SPSS (version 20).
Independent samples t-tests and chi-square tests were used to assess differences
between the intervention group and the control group at baseline and between
those who did or did not complete all measures.
An intention to treat analysis was used to test the effectiveness of the intervention. Independent samples t-tests were performed with group (intervention/
control) as independent variables and the difference between T1 (pre-intervention)
and T2 (post-intervention) on SECS subscales and EDEQ global as dependent variables.
To assess clinical significance of outcomes, the between-groups effect size
(Cohens d) was calculated by dividing the mean differences of both groups by the
pooled standard deviation of the intervention and control group at baseline.28 Confidence intervals indicate the likely range of the magnitude of any differences in
the performance of the two groups. The available norm scores of the SECS23 were
used as frame of reference for the scores of the trial participants.
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Results
Participants
In this study a total of 54 female patients were assessed for eligibility, of which 40
agreed to participate and were randomized and allocated to either the intervention
condition (20) or the control condition (20) (Figure 3.1). Twenty-nine women completed questionnaires at T2:
Assessed for
eligibility
(n=54)

Enrollment

Excluded (n=14):
• Lack of time (n=6)
• Other treatment (n=2)
• Expected no benefit (n=3)
• Went abroad (n=1)
• Declined (n=2)

Randomized

Completed T1 & Allocated
to intervention (n=20)
Received allocated
intervention (n=16)
Did not receive allocated
intervention (n=4):
• Other treatment (n=1)
• Lack of time (n=2)
• No show (n=1)

Allocation

Completed T1 & Allocated
to control (n=20)

Completed T2 & Received
intervention (n=15)
Completed T2 & Did not
receive intervention (n=2)
Did not complete T2 (n=3):
• Other treatment (n=1)
• No show (n=2)

Follow-up

Completed T2 (n=12)
Did not complete T2 (n=8):
• Other treatment (n=1)
• Decline (n=1)
• No show (n=6)

Analysed (n=17)

Analysis

Figure 3.1. Flow diagram of participants

Analysed (n=12)
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12 in the control group and 17 in the intervention group. Of these, 20 women
also completed the EDE-Q in the independent assessment procedure for all eating
disorder patients of the institute: 9 in the control group and 11 in the intervention
group. Four of the 20 women randomized to the intervention group did not start
with the intervention. Two of them did complete T2 (for intention to treat analysis). One woman started the intervention but did not complete T2. So in the end 17
women with complete data (85%) could be analyzed in the intervention group. Out
of 15 of these women who started the intervention, 9 attended all 6 sessions of the
module, 5 attended 5 sessions and 1 attended 4 sessions.

Baseline measures
Dropout analysis at baseline showed that those with post-treatment (T2) data (SECS
29, EDE-Q 20) did not significantly differ at baseline from those for whom T2 data
were missing on SECS Anger In (t(38)=1.12, p=0.27), SECS Anger Out (t(38)=-1.01,
p=0.32), EDEQ total score (t(31)=-0.87, p=0.39), age (t(38)=-0.83, p=0.41), duration of
previous treatment (t(37)=-0.78, p=0.44).
In the groups with both pre-treatment and post-treatment data (SECS: n=17
intervention/ 12 control and EDE-Q: n=11 intervention/ 9 control), there were no
differences at baseline on the SECS Anger In scale (t(27)=0.81, p=0.43), the Anger
Out scale (t(15.43)=-1.39, p=0.18), and EDEQ total score (t(11.19)=-1.25, p=0.24).
Although there were differences between intervention and control group with
regard to the mean age of participants, variation in diagnosis and duration of previous treatment, these differences did not reach significance (Table 3.1). In neither
group stress disorder or depressive disorder was diagnosed as a DSM-IV Axis I
disorder. There were no differences in motivation between groups. The frequency
of supportive contacts during the intervention period, apart from those with the
psychomotor therapist, did not differ significantly between both groups. The same
holds true for the total sum of contacts in both groups: the difference between
both groups due to the extra contacts of patients in the intervention group with
their psychomotor therapist, did not reach significance. No difference between
groups was found for the treatment length (number of weeks) between baseline
assessment (T1) at the beginning of the intervention period and the post treatment
assessment at the end of the intervention period (T2).
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Table 3.1. Differences between analyzed groups: participant age, diagnosis, duration
of previous treatment, motivation at baseline, and number of contacts during
intervention period
		

Intervention

Control

		

n=17

n=12

p

Age (mean)

25.12 (SD=6.60)

30.75 (SD=11.04)

0.09 a

Diagnosis (n, AN;BN;BED)

3;11;3

6;5;1

0.17 b

Duration of previous treatment (years)

4.94 (SD=4.93)

8.17 (SD=7.31)

0.17 a

(n, motivated;neutral;not motivated)

14;3;0

8;4;0

0.33 b

Frequency of supportive contacts

6.29 (SD=5.89)

8.75 (SD=5.71)

0.17 c

Frequency of contacts in intervention

4.88 (SD=1.93) d

Not applicable

Sum of contacts

11.17 (SD=6.09)

8.75 (SD=5.71)

0.29 a

Treatment length (weeks)

11.76 (SD=3.96)

13.08 (SD=3.20)

0.35 a

Motivation for intervention

a

T-test
Chi-square
c Mann-Whitney
d 	For those who started the intervention (n=15) 5.53 (SD=0.64)
AN, Anorexia Nervosa; BN, Bulimia Nervosa; BED, Binge Eating Disorder
b

Primary outcome measures
The main outcome measures are presented in Table 3.2. The intention to treat
analysis showed a significant change in SECS Anger In score for participants in
the intervention group with lower scores on T2 than on T1 (M(post-treatment pre-treatment)=-2.59, SE=1.76 ) when compared to those in the control group, who
scored higher on T2 than on T1 (M(post-treatment - pre-treatment)=2.75, SE=1.19).
This difference (M=5.34, 95% CI= 0.55–10.13) was significant (t(27)=2.29, p=0.03).
The subscale for Anger Out of the SECS showed no significant differences between
groups (t(27)=-1.28, p=0.21).
The decrease in EDE-Q total score was greater for the participants in the intervention group (M(post-treatment - pre-treatment)=-0.97, SE=0.29) than for those
in the control group (M(post-treatment - pre-treatment)=-0.06, SE=0.19); this
difference between groups (M=0.91, 95% CI=0.14–1.67) was significant (t(18)=2.50,
p=0.022).
The results on Anger In and EDE-Q total showed high effect sizes (Cohens d),
0.78 and 0.76 respectively.
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Table 3.2. Mean scores on outcome measures and the results of the t-tests on
differences in change between pre- and post-treatment
		

Pre-assessment

Post-assessment

Post- / Pre-

(T1)

(T2)

assessment

		

						
Mean differences
		

Inter-		Inter-		

between inter-

		

vention

Control

vention

Control

		

M (SD)

M (SD)

M (SD)

M (SD)

M (p)a

SECS anger-in

26.82

24.75

24.24

27.50

5.34

		

(6.66)

(7.05)

(5.72)

(7.50)

(0.03)

SECS anger-out

18.29

21.75

18.76

20.08

-2.14

		

(4.19)

(7.86)

(3.33)

(6.08)

(0.21)

3.82

3.13

2.85

3.07

0.91

(0.23)

(0.50)

(0.36)

(0.41)

(0.02)

EDE-Q total
		

vention and control
95% CI

ES
d

0.55–10.13 0.78
-5.57–1.29 0.34
0.14–1.67

0.76

a

T-test of mean differences
Sample sizes for the intervention group: SECS n=17, EDE-Q n=11; and for the control group:
SECS n=12, EDE-Q n=9
ES, effect size; SECS, Self-Expression and Control Scale; and EDE-Q, Eating Disorder Examination Questionnaire

Patient satisfaction
All 15 patients who received the intervention filled in the 10 point Likert Scale on
satisfaction. Mean score was 7.80 (SD=1.21). Individuals appreciated the relational
qualities of the therapist (7x) and the support of co-participants (5x). The following
topics were mentioned more than once. Satisfied: exercises to practice expression
(8x), awareness or recognition of body tension or emotion (6x). Not satisfied: not
enough sessions (4x), duration of individual sessions too short (4x), no match (2x).
Twelve out of 15 participants replied that they would recommend others
strongly to participate in the module, two thought they possibly would, and one
was in doubt.

Discussion
This study is the first RCT to evaluate a targeted treatment of aggression dysregulation in patients with eating disorders. A relatively brief therapy intervention
with a body and movement-oriented approach of aggression regulation yielded an
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immediate effect. Compared to supportive contact only, the intervention in combination with supportive contact led to the proposed effect: a decrease of anger internalization. Moreover, the intervention resulted in a significantly greater reduction
in eating disorder related psychopathology compared to supportive therapy only.
The main limitation of this RCT was the relatively small sample size. Especially
where the changes in eating disorders are concerned the study was presumably
underpowered. Nevertheless, significant results were obtained, which may stand
for robust findings. Changes in differences between groups, however, should be
interpreted with caution. Comparison of the participants in intervention and
control group revealed no significant differences, but the intervention group did
contain relatively more young patients with a shorter history of previous treatment and more patients with bulimia. This overrepresentation of participants
who are potentially more susceptible to treatment could possibly have influenced results. The trial was conducted in a clinical practice setting with various
organizational changes challenging the continuity of our programme. This had a
negative impact on the long term follow-up, and resulted in insufficient data to
assess changes over a longer follow-up period of time. Especially the implementation of a new assessment procedure to obtain routine EDE-Q measurements by
email, resulted in higher non-response for this measure. However, an advantage
of the assessment by the institutional routine outcome measurement was that
the eating disorder pathology assessment was completely independent from the
study. Still the number of participants who could be analyzed was too small to
allow for multiple testing necessary for extra analyses to differentiate between
subscales of the EDE-Q.
Another limitation was that the use of self-report measures in this trial could
have resulted in bias, e.g. the above mentioned social desirability. Negative connotations about aggression may lead to underreporting anger problems out of shame,
guilt, fear or taboo, or a tendency to please others. We tried to limit consequences
of possible bias by applying randomization and a separate assessor.
Although the research dropout was relatively high, possibly partly due to the
organizational factors mentioned above, it was a strength of our study that there
was no treatment dropout, despite literature showing that dropout is common in
the treatment of eating disorders, especially in an outpatient facility.29 The role
of anger in emotional dysregulation might be a factor associated with dropout.
Research showed that bulimic patients that drop out from brief psychotherapy
seem to be more predisposed to anger and less cooperative.30 Our preliminary proposition is that acknowledging the role of anger in the eating disorder and lowering
the threshold for body-felt anger expression contributed to therapy adherence and
cooperation, and at the same time may have contributed to the improvement of
eating disorder pathology.
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In our approach, instead of being a barrier for treatment, self-directed anger
was a target of treatment and considered to be directly related to the eating disorder. This probably added to our result showing an improvement of eating disorder
pathology, which indeed is in line with the results of a number of studies indicating
a relationship between anger and eating disorders.3-7 Reduced emotional expression in eating disorders is found to be strongly correlated with perception of threat
from anger.4 Unhealthy core beliefs have impact on eating pathology by means of
increasing the tendency to suppress anger.31 Starting point of the intervention was
to reappraise and redirect aggression. The effect on anger internalization corresponds with our clinical experiences over the past 15 years and confirms the trend
in the pilot study prior to this trial. The positive result on eating pathology makes
sense from a clinical point of view. Patients made a start in overcoming anger
internalization by experiencing anger expression redirected against (parts of) the
eating disorder in a body and movement-oriented way.15 It has been suggested in
the literature that by helping girls to develop expression skills, they may begin to
feel more confident about themselves and their bodies and may thus engage in less
disordered eating behaviour.32 An indirect aim of the intervention is to empower
self-esteem by helping overcome avoidance behaviour. For example, patients with
anorexia nervosa must learn to cope with stress by focusing on problem solving
instead of focusing on avoiding emotional tension by internalizing anger.33 In general, body awareness of anger-related interoceptive stimuli needs to be improved
before one is able to express emotions. Interoceptive awareness can be considered
the result of the process of perception and recognition of the visceral sensations
associated both with physical (e.g., muscle tension, body temperature, heartbeat)
and emotional stimuli. Many authors have suggested an interoceptive awareness
deficit in eating disorders.2
The high baseline score on Anger In in our study is in line with previous research
findings2,34 Before treatment the intervention group scored three deciles higher
than the Anger In norm scores of a Dutch general population of women in the same
age group (M=22.1, SD=7.0).23 At post-treatment assessment, the Anger In score had
dropped one decile. The control group started two deciles above average on Anger
In, and this score increased with one decile at post-treatment assessment. Although
the intervention made a significant and substantial difference on anger internalization, at the same time the outcome underscored the persistence of anger suppression in eating disorders as the mean score still remained above average of the
norm population at post-treatment assessment. For patients in an initial phase of
outpatient treatment this might not be surprising, since there had been no explicit
treatment of anger internalization, despite of previous health care experience.
This trial did not detect a direct change on Anger Out, as we had expected from
the significant increase of anger externalization in the pilot study. Apparently, it
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is not one on one that if someone reduces the hiding of anger, she will also show
more outwardly directed anger. One explanation could be that there is an association between reported level of Anger Out and the level of social desirability, as
was found earlier.35 Generally, behaviour outcome expectancies may have a suppressing influence on Anger Out, because of the negative consequences that people, who tend to act and answer in a socially acceptable way, expect from behaving
aggressively.36 It could well be that the negative content of most Anger Out items of
the SECS could have increased the threshold for a higher score: “I say nasty things”,
“I make sarcastic remarks to others”, “I’m a nuisance to others”, “I say hateful
things”. In fact, these items do not represent positive aggression as pursued in the
intervention. A minority of Anger Out items could be interpreted in a positive way:
“I express my anger”, “I express clearly how I feel”, “I make sure that my anger is
shown”. Regarding the SECS scales, positive aggression is more akin to a high score
on another subscale focusing on Control Anger Out. A high score on this subscale
means, that patients express their anger in a socially acceptable way, so that they
do not engage in conflict situations which would keep their anger levels up. In
the non-controlled pilot study prior to the current study, a short-term increase in
Anger Out score was shown. However, the pilot involved more severe inpatients
who were possibly more triggered to extreme emotions by the ongoing interactions within the therapeutic community (24 hours a day, five days a week).20
A recent review on emotional difficulties in the context of eating disorders
indicated that positive emotions need more attention in helping patients to focus
on their strengths and resources.37 We like to add that anger should not be labeled
one-sided as a negative emotion, for that would reinforce a taboo on expression
and overlook the positive clinical worth of learning patients to reappraise and
express anger feelings, which are a resource in building a stronger identity and in
defending personal territory.15
It remains to be investigated whether inadequate anger expression and skill
deficits in dealing with anger are features of the eating disorder itself or predisposing risk factors. Anger may have an etiological role or may be a barrier for treatment
by maintaining psychopathology and should therefore be addressed in treatment.1
Although suggestions have been made to apply elements of existing cognitive-
behavioural approaches, a specific intervention protocol targeted at aggression
regulation is still missing.15
With this trial, we provided initial evidence that a targeted treatment of anger
and aggression in eating disorders may profit from a body and movement-oriented
approach. For application in clinical practice, it is crucial to address anger inhibition as an integral part of the eating disorder and not as an isolated problem.
Letting patients physically hit a bag is no mere solution, just as venting anger on
another person does not solve a problem. The therapist needs to acknowledge the
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patients’ fears for losing control, losing contact, or feeling empty or frustrated. It
should be explained to patients and colleagues that anger and aggression need a
relational approach, that is, in awareness of the significance of interactions with
others, with momentary circumstances, with individual and cultural norms, mediated by present and past body experiences.15
The intervention seems to be a viable add-on for treatment as usual. It potentially may enhance the patients’ responsiveness to further psychotherapeutic
treatment because it tackles a difficult to treat emotion which may have a role in
blocking the entire process of treating eating disorders. Although an extension
of sessions or a multidisciplinary commitment might be most efficient, the brief
intervention in this study already appears to be effective and therefore of interest
in terms of cost-effectiveness.
Additional research with more participants across various settings is needed
to generalize the results of this study. Furthermore, studies with a homogenous
patient population are necessary to shed more light on possible differences in
effect of aggression regulation between specific diagnostic groups.

Conclusion
The findings of this study support our hypothesis that body and movement-oriented therapy may contribute significantly to improvement in internalization of
anger and is well appreciated by patients. Moreover, the significant and substantial decrease of eating disorder symptoms in the intervention group supports the
premise that anger and aggression belong to the core of eating disorder problems.
Follow up research with larger sample sizes is needed to confirm these first findings.
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Abstract
Objective: The objective is to evaluate a body and movement-oriented interven-

tion on aggression regulation, specifically aimed towards reducing anger internalization in patients with eating disorders.
Method: Patients were randomized to treatment-as-usual (TAU) plus the interven-

tion (n = 38) or to TAU only (n = 32). The intervention was delivered by a psychomotor therapist. TAU consisted of multidisciplinary day treatment (3–5 days per week
during 3–9 months).
Anger coping (Self-Expression and Control Scale) and eating pathology (Eating Disorder Examination-Self-report Questionnaire) were measured at baseline and follow-up. Differences between pre-intervention and post-intervention scores were
tested by using repeated measures ANOVA.
Results: The intervention group showed a significantly larger decrease of anger

internalization than the control group (η2 = 0.16, p = 0.001). Both groups showed
a significant reduction in eating pathology, but differences between groups were
not significant.
Discussion: A body and movement-oriented therapy seems a viable add-on for

treating anger internalization in patients with eating disorders.
Keywords: eating disorders; body-oriented; psychomotor therapy; anger; aggres-

sion
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Introduction
In eating disorders (ED), anger and aggressiveness are found to be salient psychopathologic features.1-6 Anger dysregulation is associated with ED subtypes, as well
as severity of ED symptoms, altered biochemical functioning, endocrinologic dysfunction and poorer treatment outcome.7,8 Moreover, impulse dysregulation, an
important feature of ED9, may be related to difficulties in expressing anger and
hostility.1,7,10 High levels of anger internalization refer to a strong tendency to
direct experienced feelings inwardly, for example by restraining from expression
of anger towards the person involved or blaming oneself.11 Clinical experiences
indicate that persistent overregulation of anger by restraining from expression
increases the risk of losing control and may result in anger outburst directed
towards others or towards the own body. Instead of internalizing anger, patients
need to learn to regulate anger expression with appropriate timing and intensity
in interactions with others.12
In a review of the role of anger in ED, Truglia et al.8 found that anger feelings
are mostly self-directed in an attempt to control the body, to regulate emotions
and to experience a confirmation of one’s own identity. They argue that binging,
vomiting and misuse of laxatives or diuretics are aggressive behaviours that can
be considered as self-injurious behaviours serving various functions. For example,
binging could be a means to avoid anger, whereas vomiting may reduce the immediate anger state. Waller et al.13 related different aspects of anger to specific bulimic
behaviours and found that unhealthy core beliefs seem to impact eating pathology
by means of increasing the tendency to suppress anger. Despite the importance of
adequate anger regulation in clinical practice, research on how to treat anger and
aggression underlying an ED is lacking.7,8,14
In an attempt to enhance the impact of treatment in this respect, we evaluated
a new aggression regulation intervention originating from psychomotor therapy
(PMT). PMT is a body and movement-oriented therapy frequently used in the
Netherlands and Belgium.15 PMT may be of specific use in reducing anger internalization. Body awareness techniques and physical activities are combined to help
patients improve their emotional recognition and expression skills. In PMT, body
and movement exercises and the use of props with symbolic meaning offer the
opportunity to overcome shame, guilt, fear or taboo and to experience anger as a
resource of empowerment. The exercises evoke physiological responses, feelings,
thoughts and images associated with anger, which can be addressed therapeutically. The aim of our intervention is to use anger positively in goal-directed actions
instead of avoiding it and internalizing it as destructive thoughts and actions
against the body. The intervention is further explained in the methods section and
has been theoretically substantiated elsewhere.12
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The intervention under study has been evaluated in another randomized controlled trial (RCT) (n = 40) conducted in an outpatient setting for ED treatment,
showing a large decrease in anger internalization in the experimental group when
compared with the control group.16 Moreover, ED symptoms only reduced significantly in the experimental group. During the intervention period, patients of both
groups received supportive contact once every 1 or 2 weeks, including prescription of medication, psycho-education, reassurance, advice and diet management,
with both groups receiving the same total amount of treatment contacts.16 These
results support the idea that body and movement-oriented therapy may reduce
anger suppression and hence may affect ED pathology. Promising as these findings are, they are limited by the small sample size. Furthermore, data were collected in an outpatient treatment setting, whereas in Dutch clinical practice, PMT
is often embedded in multidisciplinary day or inpatient treatment. Therefore, we
concurrently conducted a second RCT in 2-day hospitals with a larger sample of
participants. We hypothesized that after our brief intervention, anger internalization would be decreased in patients attending an intensive (3 to 5 days) multidisciplinary treatment programme. Like in the outpatient trial, we did not expect that
promoting anger expression immediately would lead to a measurable increase in
anger externalization. Given the comprehensive treatment and the more severe
ED issues, we did not expect to see a significant difference between groups regarding eating pathology, as was the case in the context of low frequent, individual
supportive contact within the outpatient trial. The results are presented in this
paper.
There is increasing evidence to support the use of non-verbal interventions in
mental health care.17,18 However, as far as ED are concerned, systematic reviews of
RCTs on the effectiveness of physical therapy interventions concluded that, whilst
promising, more evidence is required.19,20 Our randomized controlled research
aims to contribute to this evidence base.

Method
Study design and participants
We conducted a two-centre RCT (trial registration: NTR 3382). Participants were
recruited at two treatment locations: PsyQ Center for ED in Groningen (SITE-1),
part of Lentis Psychiatric Institute which provides specialized care for 350–400 ED
patients per year; and Amarum Center for ED in Zutphen (SITE-2), part of GGNet
Mental Health Care providing specialized care for 400–500 ED patients per year.
Patients were included between 2011 and 2014.
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Eligible participants met the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) criteria for anorexia nervosa (AN), bulimia nervosa
(BN) or eating disorder not otherwise specified (EDNOS). EDs were diagnosed by the
lead clinician assessing the patient and confirmed in regular diagnostic meetings.
The DSM-IV criteria were still in use during the inclusion period. For the current
study, however, diagnoses were reclassified according to DSM-5 criteria for AN, BN,
binge eating disorder (BED) and other specified feeding and eating disorder (OSFED).
Two ED experts (an independent psychiatrist and senior author HWH) completed
the reclassification.21 Exclusion criteria were mental retardation (IQ<70), acute
psychosis or current substance dependence. Patients with a body mass index (BMI)
above 30 were not included in treatmentas-usual (TAU), since they followed a day
treatment programme with obesity related issues, which was different from the
programme offered to the patients with ED included in this study. The medical ethical review board approved the study protocol (CCMO nr. NL28665.097.09).
Since the present study started before the results on the outpatient RCT were
available, the power analysis was performed by using the findings on anger internalization from an earlier pilot study (in Dutch),22 also described in the outpatient
paper.16 With alpha set to 0.05 and a power of 90% to detect a comparable large
effect size, we would need to include 34 patients in each study arm. If the power is
reduced to 80%, we would need 26 participants in each arm.
All new patients at both sites followed the standard assessment procedure. Consecutive referrals were invited to participate in the trial. When written informed consent was obtained, participants were invited for assessment and randomization (T1).
As the intervention was given in dyads, participants were randomized in consecutive
blocks of four, with two assigned to TAU plus the intervention, and two to TAU only.
If necessary for continuity of the trial, randomization was performed in a block of
three participants instead of four, at the cost of one assignment to the control condition. The assignment to the condition was conducted by drawing numbered envelopes, prepared by an external office manager. At the end of the intervention period,
the second assessment was completed (T2). Participants then continued TAU.
At SITE-1, the psychomotor therapist who delivered the intervention did not
participate in the regular multidisciplinary team delivering TAU. The research
assistant who was in contact with participants and collected the data was not part
of the research team that analysed the data. At SITE-2, the psychomotor therapist
who delivered the intervention also participated in TAU. Therefore, attention was
paid to monitor possible spillover effects both in practice and, afterwards, by extra
analyses per site. At this site, the assessment and collection of research data were
performed under supervision of an independent senior researcher. Data analyses
were performed by authors (MS, CB and JTvB) who had not been in contact with
trial participants.
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Therapies
Intervention
The intervention protocol was semi-structured and consisted of six weekly 1-hour
sessions with two patients and an experienced psychomotor therapist.
As explained in our previous paper, the purpose of the intervention is to reappraise aggression as a positive phenomenon and to learn to safely express angry
thoughts and feelings with appropriate timing and intensity.16 The therapist
educates the participants on the various facets of aggression, basically explained
as behaviour resulting from anger-related emotions, cognitions, images and
impulses. Starting point is making a distinction between destructive and constructive aggression. Anger and aggression are usually considered as negative concepts
related to violence and hostility. In the intervention, this negative aggression is
linked to the self-destructive ED. Anger, however, can also be a positive resource in
building up strong identity and defending personal territory.23 To revalue anger as
a resource for empowerment, a meaningful connection is made to body awareness,
life experiences and present interaction with others.24 The patient is supported to
step forward and overcome shame, guilt and fear of emptiness or losing control.
The body-felt ‘urge to act’, inherent in aggression, is triggered by the use of props
such as boxing gloves, sticks, balls and drums. These props can adopt symbolic
meaning in relation to therapeutic objectives. So the boxing bag may become the
external representation of a bully at school, a nosy parent or critical inner voices.
In contrast to verbal therapies, body and movement-oriented strategies are applied
to facilitate functional anger expression, deal with old frustrations and to empower
the patient. Aggression is redirected against self-destructive thoughts and behaviours, and corresponding emotions are projected onto the bag. Importantly, just
hitting a bag is not a solution, just as venting anger on another person does not
solve a problem. Learning to use anger in a socially acceptable way can be a liberating and empowering experience. ‘Prosocial’ aggression seems to be an effective
coping strategy in stressful situations.25 The goal is not only to cope with anger in
an open way but also to use anger itself as a useful coping strategy. In a previous
paper, we described the intervention with several case vignettes illustrating the
method.12
The psychomotor therapists who delivered the intervention had received academic training as a therapist and had a background in mental health care. They
were trained and supervised by the first author (CB) in addressing anger and
aggression in the context of ED. Treatment fidelity was monitored bimonthly by
telephone, email or during a meeting with the first author. Therapists provided
video recordings of a compilation of samples from different therapy sessions as a
tool for supervision by the first author.

Aggression regulation in day treatment of ED | 59

Treatment-as-usual
Treatment-as-usual (TAU) consisted of group treatment by using principles of cognitive behavioural therapy and was provided by multidisciplinary teams involving
a psychiatrist, psychotherapist, psychomotor therapist, specialized nurse practitioner and dietician. The psychomotor therapist participating in TAU did not
address aggression explicitly during the regular PMT sessions but focused on body
image and movement behaviour. TAU was offered in three therapy groups, either
for four (SITE-1) or for three or five (SITE-2) days a week.

Measures
Self-Expression and Control Scale
The Self-Expression and Control Scale (SECS) is a Dutch scale derived from the State
Trait Anger Expression Inventory.26,11 The State Trait Ange Expression Inventory is
widely used to investigate the role of anger expression and anger control in somatic
and mental diseases. The SECS consists of 40 items divided into four subscales:
Anger In, Anger Out, Control Anger In and Control Anger Out. The subscale Anger
In assesses efforts to hide anger (anger internalization), and the Anger Out subscale
assesses outwardly directed anger (anger externalization). As no changes were found
on both control subscales in the pilot study,22 these were not included. Items are
rated at a 4-point scale ranging from Almost Never to Almost Always. The SECS subscales have high levels of internal reliability (α = 0.87 for Anger In and 0.84 for Anger
Out) and test–retest correlations (stability coefficient 0.65 for Anger In and 0.72 for
Anger Out).26 Anger In was found to be correlated with cynicism, cynical distrust and
indirect aggression, while Anger Out with aggressive responding and direct aggression.11 The norm scores of the SECS were available as frame of reference.27
Eating Disorder Examination-Self-report Questionnaire
The Eating Disorder Examination-Self-report Questionnaire (EDE-Q)28 was used to
assess the key behavioural features and associated psychopathology of the eating
disorder in the past 28 days (Dutch translation: Nauta, Hospers, Kok, and Jansen,
Maastricht University, the Netherlands, 2000). The EDE-Q consists of 36 items
resulting in four subscales: Restraint, Eating Concern, Weight Concern and Shape
Concern. Current research provides support for the reliability and validity of the
EDE-Q.29 Internal consistency for the EDE-Q total score is good (α = 0.90).30 The
EDE-Q was part of the standard assessment procedure for all ED patients at both
sites independent of the study. Patient satisfaction At T2, patients in the intervention group received a questionnaire measuring satisfaction with the module with
the following questions: ‘Are you satisfied with the module?’ [rated 1 (absolutely
not) to 10 (very much)] and ‘Would you recommend the module to others?’ [1 (defi-
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nitely not) to 5 (definitely)]. In addition, we asked respondents to specify which
part of the module may or may not have been satisfactory. Treatment attendance
was monitored.

Statistical analysis
Statistical analyses comparing the two trial conditions were performed in SPSS (version 22). Independent samples t-tests, chi-squared tests and Mann–Whitney U-tests
were used to control for baseline differences between conditions at both sites. To
control for the influence of site characteristics, differences between sites and differences between conditions per site were checked in the total group, including those
with incomplete data at T2. Analyses were performed following the intention to
treat principle over all participants for whom sufficient data were available, including those who did not fully receive the intervention. Only five participants of the 70
in the trial (7%) did not complete questionnaires (Figure 4.1), so we did not test for
differences between those who did or did not complete all measures.
Analysis was performed following the intention to treat principle over the total
group with complete data, including those who did not fully received the intervention. For the primary outcomes SECS Anger In and Anger Out, a repeated measures
ANOVA with time as within and condition as between subjects variables was conducted. To study the effect of site on outcome, a dummy variable was used. BMI and
age were added as covariates in the analyses. This same procedure was followed for
the exploration of effects on the EDE-Q.
To assess clinical significance of outcomes, the within subject effect size (Eta
squared, η2) was used. Cut off scores in Cohen’s guidelines31 indicate that an effect
is small if η2 = 0.01, medium if η2 = 0.059 and large if η2 = 0.138.

Results
Participant flow
After assessing 77 patients for eligibility, 70 (Figure 4.1) were randomized in 13
blocks of 4 (n = 52) and 6 blocks of 3 individuals (n = 18). They were allocated to either
the intervention condition (n = 38) or the control condition (n = 32). Of these 70 participants, 44 patients were recruited at SITE-1 and 26 at SITE-2. The study dropout
rate at pre-intervention and postintervention measurements was low, resulting in
65 patients that could be analysed in the final dataset (n = 35 intervention, n = 30
TAU). Of the three dropouts in the intervention group, one was diagnosed with AN
and two with BN. The two dropouts in the control group were diagnosed with BN.
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One patient in the intervention group did not complete T1 in a timely manner and
was dropped from further analyses. However, since she was already paired with
another participant she was allowed to continue in the intervention.
Assessed
for eligibility
(n=77)

Enrollment

Excluded (n=7):
• Early discharge from day
clinic (n=5)
• Other treatment (n=1)
• Physical illness (n=1)

Randomized
(n=70)

Allocated to intervention

Allocation

(n=38)

Allocated to control (n=32)
Completed T1 (n=32)

Completed T1 (n=37)
Did not complete T1 (n=1):
• No show
Received allocated
intervention (n=38)

Completed T2 (n=36)

Follow-up

Did not complete T2 (n=2):

Did not complete T2 (n=2):

• No response after

• No response after

discharge

discharge

Analysed (n=35)

Completed T2 (n=30)

Analysis

Analysed (n=30)

Figure 4.1. Consolidated Standards of Reporting Trials flow diagram of participants
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Out of 38 patients, 35 (92%) attended all sessions (six in total). In case an
appointment was cancelled, the session was postponed. Two patients attended
five sessions, and one patient attended two. The latter patient and one from the
control group did not finish day treatment. Both completed T2 measures and therefore were included in the intention to treat analyses.

Baseline measures
Differences between groups
Participants (the total of both sites) did not differ in gender between intervention
and control group (<5 male participants in one cell; p = 0.39), neither did they differ
in mean age (p = 0.36); see Table 4.1. There were no differences between groups
on DSM-5 diagnoses [χ2(3) = 1.70, p = 0.64]. Based on their BMI, participants were
classified by using standard cut off points: underweight (BMI<18.5; n = 36), normal
weight (18.5–24.9, n = 29) and overweight (BMI>24.9, n = 3). In the underweight category, the lowest BMI as recorded during treatment was used to indicate the severity level. This categorization yielded no differences between groups at baseline
[χ2(2) = 0.41, p = 0.82]. The data distribution of duration of previous treatment was
non-normal. Therefore, differences were calculated by using three time intervals
(<2, 2–5 and >5 years), which were not significantly different [χ2(2) = 3.14, p = 0.21].
There were no differences at baseline on SECS Anger In [t(76) = 0.38, p = 0.71], Anger
Out (not normally distributed; Mann–Whitney U-test, p = 0.82) or EDE-Q total score
[t(65) = −0.002, p = 1.00]. There was no significant difference in the mean number
of weeks between T1 and T2 between the intervention group (9.37, SD = 2.30) and
control group [9.50, SD = 2.83; t(63) = −0.169, p = 0.87].
Differences between sites
No differences between sites were found on baseline characteristics, except for the
score on SECS Anger In. Patients receiving treatment at SITE-2 (M = 32.81, SD = 4.49)
scored significantly higher than patients treated at SITE-1 (M = 28.63, SD = 6.36) on
Anger In [t(65.28) = −3.19, p = 0.002].
Group differences by site
At both SITE-1 and SITE-2, no differences between intervention and control group
were found on baseline characteristics.
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Table 4.1. Baseline differences between groups (total of both sites)
		

Interventiona

Controla

		

n=38

n=32

Females (%)

92%

97%

0.39b

Mean age in years (SD)

25.00 (7.59)

23.34 (7.30)

0.36c

Diagnosis DSM-5 (n, %)

n=38

n=32

0.64b

Anorexia Nervosa

20 (52.6%)

19 (59.4%)

Bulimia Nervosa

12 (31.6%)

11 (34.4%)

2 (5.3%)

1 (3.1%)

4 (10.5%)

1 (3.1%)

n=36

n=32

Binge Eating Disorder

p

Other Specified Feeding and Eating
Disorders
BMI (n, %)
<18.5 (M=16.53, SD=1.03)

18 (50.0%)

18 (56.3%)

18.5-24.9 (M= 20.79, SD=1.62)

16 (44.4%)

13 (40.6%)

2 (5.6%)

1 (3.1%)

n=32

n=28

4.78 (5.20)

4.71 (6.97)

>24.9 (M=28.63, SD=2.07)
Duration of previous treatment (n, %)
Mean (SD)
<2 years

13 (34.2%)

9 (28.1%)

2-5 years

8 (21.1%)

13 (40.6%)

>5 years

11 (28.9%)

6 (18.8%)

Mean baseline scores (SD)

n=37

n=32

30.46 (5.90)

29.90 (6.29)

0.71c

Anger Out

18.62 (5.80)

18.59 (4.76)

0.82d

EDE-Q total

b
c

0.21b

Anger In

		

a

0.82b

n varies due to missing data
Chi-square
T-test d Mann-Whitney U test

n=37

n=30

3.41 (1.08)

3.41 (1.18)

1.00 c
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Outcome measures

The main outcome measures are presented in Table 4.2. On our primary outcome
Anger In, the repeated measures analysis showed a significant within subject
effect for time [F(1, 63) = 31.10, p<0.001], but no effect for group [F(1, 63) = 1.12, p
= 0.29]. The time × group effect for Anger In was statistically significant [F(1, 63) =
12.27, p = 0.001]. Indeed, compared with the control group, anger internalization
reduced more in the intervention group. In the intervention group, the mean Anger
In scores dropped 5.40 points (SD = 5.19) and in the control group 1.23 points (SD
= 4.25). The effect size was large (η2 = 0.16). No significant time × group effect was
found on Anger Out.
On the EDE-Q, a significant within subject effect for time was found as well [F(1,
60) = 32.73, p<0.001], and there was no significant difference between groups [F(1,
60) = 0.24, p = 0.63]. Although the decrease in eating problems was larger for those
in the intervention group (M = 0.69, SD = 0.72) compared with the control group (M
= 0.51, SD = 0.92), there was no significant time × group interaction effect [F(1, 60)
= 0.74, p = 0.40].
To control for difference between sites in Anger In (baseline) scores, an extra
analysis was performed with site as a between subject variable. With a direct effect
for site [F(1, 62) = 14.16, p<0.001] and no difference between intervention and control group [F(1, 62) = 1.40, p = 0.24], the interaction effects for Anger In (time ×
group) remained statistically significant [F(1, 62) = 12.31, p = 0.001].

Patient evaluation
The mean satisfaction score of all participants in the intervention was 8 on a
10-point Likert scale with 69% who would definitely recommend the module to
others, 26% think they would and the remaining 5% were neutral. There was no
significant difference between sites in this respect. Patients were satisfied with
the exercises and gradual approach to practice expression (54%), the relational
qualities of the therapist (49%), the recognition of emotions and listening to body
signals (31%), the structure of the intervention (29%) and the cooperation with the
co-participant (20%). Patients were less satisfied with the small number of sessions (37%) and the time/attention spent on particular issues (14%).
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Table 4.2. Outcome data and results of the repeated measures analysis
		

Intervention

Control		

Post- / Pre-assessment

								Time x
		

T1

T2

T1

T2

Time

Group

Group

ES

		

M (SD)

M (SD)

M (SD)

M (SD)

F (p)

F (p)

F (p)

η²

SECS anger-in

30.54

25.14

29.97

28.73

31.10

1.12

12.27

0.16

		

(6.07)

(5.53)

(6.41)

(6.48)

(<0.001) (0.29)

SECS anger-out

18.60

19.20

18.57

17.83

0.02

0.43

1.69

		

(5.85)

(4.03)

(4.56)

(4.41)

(0.90)

(0.52)

(0.20)

EDE-Q total

3.40

2.71

3.45

2.94

32.73

0.24

0.74

		

(1.08)

(1.31)

(1.08)

(1.26)

(<0.001) (0.63)

(0.001)
0.03

0.01

(0.40)

 ample sizes for the intervention group: SECS n=35, EDE-Q n=34; and for the control group:
S
SECS n=30, EDE-Q n=28
EDE-Q, Eating Disorder Examination-Questionnaire; SECS, Self-Expression and Control Scale;
ES, effect size

Dicussion
Our brief aggression regulation intervention yielded a positive and immediate
effect in patients with an ED seen in 2-day hospital settings. Compared with the
regular multidisciplinary programme only, the addition of the intervention led to
a significantly larger decrease of anger internalization. This result confirms the
outcome of our outpatient trial that PMT may give patients handholds to deal with
a difficult to treat emotion. Continued attention for this persistent issue seems
warranted since also in the intervention group, the post-treatment scores (M =
25.14, SD = 5.53) remained two deciles above average of a Dutch norm population
(M = 22.1, SD = 7.0).27
As expected, the current day treatment trial did not confirm the extra effect of
the intervention on ED pathology as achieved in the outpatient trial. Both groups
showed significant improvement in eating pathology, but differences between
groups did not reach significance, possibly because of the extensive therapeutic
schedule for both groups in the current trial, including the interaction between
participants.
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The findings on Anger In support the results of studies pointing towards a relationship between anger and ED,1,7,8 particularly between anger, the inner psychological self and the physical self. Anger inhibition in ED is found to be correlated
with perceived threat from anger.4,32,33 Literature shows that patients who suppress
anger tend to ‘silence the self’, which may be related to dissatisfaction with one’s
body.34,35 We noticed in an earlier paper that they are in fact ‘silencing the body’
by reducing themselves to a rational executive system in control of an irrational,
emotional body they are extremely ashamed of.12 Fox and Power32 use a model of
emotions in ED, whereby anger is detached from the person’s sense of self as a dangerous emotion, taking the form of disgust towards the body. The body seems to be
a target of destructive aggression by means of distorted eating, bulimic behaviours
or other self-injurious behaviours. The decrease of anger internalization found in
our study reconfirms the notion that anger issues deserve attention in the treatment of ED.7,8 Recent literature recommends the use of body exercises on aggressiveness-related emotions by using punch ball, psychodrama,36 breathing and
relaxation techniques, thought-stopping, timeout exercises and rehearsing anger
situations.37 Importantly, the aim cannot be ‘to get rid of’ aggression by hitting a
bag,12,38 but to permit oneself to use it as an empowering coping mechanism in
stressful situations. Patients need to focus on problem solving instead of avoiding
emotional tension by internalizing anger.39 Therefore, challenging patients to see
anger as a positive, relational, body-felt experience and to regulate aggression at
the right time with appropriate intensity of expression may be a fruitful undertaking.16 Like the outpatient trial, the present trial did not detect a direct change
on Anger Out. So a decrease in Anger In scores does not imply an increase on the
Anger Out scale of the SECS. This could be attributed to the perseverance of anger
inhibition in the target group. For instance, Van Coillie and Van Mechelen40 suggest
that, especially in individuals who tend to act in a socially acceptable way, behaviour outcome expectancies may suppress Anger Out. One could also argue that the
negative content of most Anger Out items of the SECS increases the threshold for a
higher score (e.g. ‘I make sarcastic remarks to others’ and ‘I say hateful things’). In
fact, such items in the Anger Out scale are not aimed at constructive aggression as
pursued in the intervention. An additional self-report measure may be required in
future research to assess constructive anger expression.

Strengths and limitations
A strength of the study is that it was conducted following the regular course of
clinical practice at two sites, which adds to its validity and generalizability. The
dropout rate was low. The numbers recruited conformed to the power analysis,
and randomization was resulting in comparable groups. The attendance of the
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intervention was high, and the intervention was positively evaluated by the participants.
With the extra PMT intervention added to the regular treatment package at the
day clinic, the overall dose of therapist contact was higher for those in the intervention group since no form of contact was offered to the control group. It can be argued
that the extra 6 hours of treatment have led to the difference between both groups.
However, these hours are only a very small portion of the total amount of contacts
during the study period (3 to 5 days per week over an average period of 9 weeks).
In this study, two different psychomotor therapists delivered the intervention
with one of them exclusively engaged in the intervention, but the other also acting
as therapist in TAU. This last situation could have negatively influenced results
because of possible spillover effects. However, no indication was found for a loss
in effect size, for example a decrease of the difference between intervention and
control group at the site where the single psychomotor therapist participated in
both arms of the study.
Another limitation of our study was the use of self-report questionnaires.
Reported levels of anger expression are known to be influenced not only by levels
of social desirability but also by denial or (body) awareness deficits,41 especially
in patients with an ED.42 We think that research on emotional responses requires
behavioural measures, including measures that provide information derived from
observing body behaviour.43
In the study, only short-term changes are presented with no follow-up data.
To gain insight into the stability of the effects of the intervention and the possible
accelerating influence on the overall treatment process, research should include
data on longterm treatment outcomes also focusing on duration, intensity and
success, possibly combining data on symptoms with data on functioning. As many
participants recommended to extend the intervention with more sessions, studies
should also address this issue, comparing the lasting effects of both the original
and an extended programme.
As with other RCTs, our study does not give much insight in predictive factors.
Covariates need to be identified including both patient and therapist characteristics as well as process variables. Also, studies with different but homogeneous
patient populations are necessary to shed light on possible differences between
diagnostic groups.

Conclusion
The direct effects on reducing anger internalization achieved with our brief intervention show that a body and movement-oriented therapy may be a useful add-on
for addressing anger and aggression in patients with an ED. How anger suppres-
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sion and ED pathology are interrelated requires further investigation. To better
understand this relationship, more diverse outcome measures are needed as well
as research into long-term effects and working mechanisms.
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Abstract
This study introduces a new performance-based measuring method for anger
expression and control, called the Method of Stamp Strike Shout (MSSS). The MSSS
originates from clinical practice in mental health care and is designed to meet the
need for a behavioural measure of anger and aggression. The method is based on
physical force production in directional movement of arms and legs and in voice
expression. Recorded are the standardized impact of stamping on a force plate,
hitting a punching bag, and the amplitude of shouting in a microphone at various
force levels. The premise is, that these body behaviours stand for the ‘urge to act or
shout’ that belongs to anger-related emotions.
The MSSS is a real-time psychomotor measuring method, which can be applied
in addition to self-report questionnaires that are sensitive to biases in assessing
anger and aggression issues. Besides application as a measurement tool in effect
studies of therapy interventions, the MSSS can be an intervention tool in clinical
practices.
The results of first explorative research in a student sample (n=104) are now presented in two papers, Part I and Part II. The focus of this first paper is on the internal structure and reliability of the MSSS. Test findings show correlation patterns
between levels of force production within each subtest (25-50-75-100% maximum
force) and between the three subtests (Stamp, Strike and Shout). We found excellent
internal consistency of the three subtests and high test-retest reliability. The second paper (Part II) addresses the validity of the MSSS by exploring the relationship
between force production levels and anger coping style. Follow-up research will
target on application of the MSSS in clinical populations with marked problems in
aggression regulation.
Keywords: body force production; shout; behavioural measure; anger; perfor-

mance-based measurement
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Introduction
Notwithstanding the importance of emotions as an outcome measure for psychological functioning, a long history of psychometric research has shown that
developing instruments to quantify a person’s emotional state still confronts
researchers with methodological challenges in realizing ecologically valid measures. Despite adaptations, self-report measures remain limited by response biases
and are not telling the whole truth.1 Additional performance-based measures are
needed to estimate behavioural and non-verbal aspects of emotion expression.
Observational methods in laboratory or real-life situations may be a next step
towards ecologically valid measurement of personal characteristics influencing
the expression of emotion.
In their review of measures of emotion, Mauss and Robinson2 start from a consensual model that distinguishes three levels of emotional responses: subjective
experience, physiological reactions and subsequent behaviour. The behavioural
level refers to theories that infer emotional states from vocal characteristics, facial
displays, and body behaviours. These theories are based on linking emotions to
communicative functions3 or to action dispositions, like the tendency to fight or
flight.4 More research needs to shed light on behavioural measures of emotions.
The present study focuses on measurement of body behaviour and vocal characteristics to contribute to a valid assessment procedure of anger coping. The ability to
produce and to regulate physical force is studied in relation to the degree to which
someone regulates anger expression or inhibition.
Research on body behaviour (movement, expression, posture) as measure of
emotion is relatively sparse,2 despite the importance of non-verbal communication.5 On the level of motor behaviour, a growing amount of research indicates
that pleasant and unpleasant emotions modulate force production.6-8 To study
the impact of anger on performance, various peak force tasks are applied, like
kicking,9 and pushing or pulling a lever.10 Anger may facilitate physical performance, depending on the demands of the task, but findings point towards a complex role of individual differences in the anger-performance relationship and
emotion regulation.9 Motor-control probes appear to provide reliable insights
into the influence of anger experience (trait anger) and anger regulation on
behaviour.11 However, compared to fear, sadness and happiness, anger remains
relatively understudied (in terms of neuronal and physiological mechanisms of
action) and it is harder to predict the likely influences of anger on cognition and
behaviour.12
Regarding the influence of emotions on vocal characteristics, the basic
assumption is that measurable voice parameters reflect a person’s affective state.
The physiological reactions involved modify the voice production process.13,14
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Sympathetic arousal associated with anger often produces changes in respiration
and muscle tension, which influence the acoustic characteristics of speech.13 The
most common measures are voice amplitude (loudness) and pitch (fundamental
frequency). High-arousal emotions like fear, anger, and joy are linked with higher
pitch than lower-arousal emotions such as sadness.15 It is more difficult to find
vocal characteristics that are linked to valence. Anger and joy are similar in arousal,
but different in valence, yet both emotions have been linked to comparable vocal
pitch and amplitude.16
The present study introduces a custom-made performance-based measuring method for anger and aggression called the ‘Method of Stamp Strike Shout’
(MSSS). The MSSS measures movement behaviour and vocal characteristics.
Levels of force production and force control serve as an indication of anger and
aggression regulation. The MSSS consists of three subtests. Recorded are the
momentum of stamping on a force plate and hitting a punching bag, and the
amplitude of shouting in a microphone. The MSSS is expected to trigger angerrelated body reactions partly beyond someone’s ability to manipulate. It is meant
to be used in addition to self-report methods of measuring anger and aggression.
These methods reflect one’s retrospective perception of emotional responding
rather than the emotional response itself and may be biased by social desirability,
denial, and awareness deficits, as has been reported in case of anger.17 Real-time
assessment of body behaviour and vocal characteristics may add to ecologically
valid measurement.
The rationale for the construct of the MSSS has been inspired by the temper tantrum of toddlers uncontrollably waving their arms and legs and screaming at high
decibels as a result of the adrenaline rush. Apparently, the ‘urge to act and shout’
which belongs to anger primary finds an outlet in expressive movement by arms
and legs and by voice expression (or breath holding spell). Physical responses like
clenched fists, tense muscles, and swallow breathing belong to the trigger stage of
the anger assault circle.18 The MSSS offers the opportunity to observe the body in
action and to combine quantitative outcome measures with qualitative observation and post-test interview.
The MSSS has its origin in body and movement-oriented therapy in the Netherlands, called psychomotor therapy (PMT). PMT is well integrated in mental health
care in Belgium and the Netherlands.19 PMT integrates body experiences and cognitive-emotional functioning in approaching aggression regulation in psychiatric
patients. Randomized controlled research provided first evidence for the effectiveness of PMT in the treatment of excessive anger inhibition in patients with eating
disorders.20,21 PMT enables patients to practice body expression including force
production exercises such as used in the MSSS. The MSSS is meant for diagnostic
as well as therapeutic purposes. We developed the instrument at the Center for
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Human Movement Sciences in cooperation with the Technical Support Unit of the
Faculty of Science and Engineering, at the University of Groningen in the Netherlands.
Stamp – For the Stamp subtest, a simple portable force plate with force transducer measures vertical forces generated by stamping. In research, it is common to
use force plates to measure centre of pressure.22
Strike – For the Strike subtest various methods were available, for example:
using force sensors inserted into a target-block mounted on a lath,23 measuring
acceleration of a pendulum arm,24 and using a dummy (head, neck, and torso) to
measure punch velocity and force.25 A power sensor unit can also be placed into the
boxing glove instead of mounting it on the target,26,27 or into a wristwatch device.28
Another idea is to install a flexible impact force sensor on a load cell, a concrete
wall or a sandbag.29 The MSSS uses an accelerometer embedded in a punching bag.
The use of a bag fits well with our therapy practice when working on aggression
regulation issues. In a recent study the use of an accelerometer in a bag showed a
small measurement error.30
Shout – For the Shout subtest, a microphone at a fixed distance recorded the
amplitude of voice expression.

Testing the Method of Stamp Strike Shout: Part I and Part II
We tested the MSSS in a non-clinical sample of 56 women and 48 men in a laboratory set-up and we present the results in two papers, Part I and Part II.
The objective of the current paper (Part I) is to test the internal consistency and
reliability of the MSSS. First, we introduce the instrumentation and task. Then, an
explorative study focusses on the internal structure of the MSSS by measuring the
intra-test correlations between four intensity levels of force production per subtest
(25-50-75-100% maximum force) and by determining the inter-test correlations
between the three subtests (Stamp, Strike and Shout). Within-subject variations
and test-retest correlations indicate the reliability of the MSSS: the degree of precision and reproducibility of the routine.
The main objective of the second paper (Part II) is to test the validity of the MSSS
by linking parameters of force production, as measured in Part I, with a self-report
measure of anger expression and control. An explorative search addresses how
levels of force production and control vary with degrees of anger inhibition, anger
expression and anger control. The general objective of testing the MSSS is to find
out whether the three measures of anger and aggression, Stamp, Strike and Shout,
converge into a coherent response system that can be used for clinical and research
purposes.

76 | Chapter 5

Methods
Participants
One hundred and four students (48 men, 56 women; Mage = 20.84, SD = 2.28),
recruited through undergraduate courses and personal networks, volunteered for
this study. Exclusion criteria were: (1) injuries to wrist, arm, shoulder, foot, leg, hip
and a sore throat; and (2) using tranquilizing medication. The researcher informed
the participants briefly about the study objective: to measure force production and
to relate the results to the outcome of a questionnaire on anger coping. Institutional ethics approval was gained. Willing participants all signed informed consent, after which they received explanation about the test procedure. Out of 104
participants 22 were tested twice with an interval of five months. Only these 22
received a financial compensation for their participation.
Participants completed a questionnaire on personal characteristics to check
for possible confounders, i.c. body weight, trained vocal skills, boxing experience.

Procedure
We tested the MSSS in a practice laboratory at the Center for Human Movement
Sciences, University of Groningen, the Netherlands. Prior to the test participants
completed a questionnaire on demographics and personal characteristics. Actual
weight and body length were measured. After the test they completed a questionnaire on anger coping, the Self-Expression and Control Scale (SECS),31 for the
purpose of analysis in Part II of this study. Thereafter, participants performed predefined light exercises to stretch and warm up their muscles and prepare for the
test. The researcher provided technical instruction on how to perform the three
subtests. A randomization procedure determined the sequence of the subtests. The
participants drew a note with one of three possible sequences out of an envelope.
After performing the subtests the researcher checked whether the participant had
experienced emotional arousal instigated by the test. If needed, the researcher
could help to reduce tension at the end of the procedure.

Task
After standardized randomization of the sequence, participants performed the
three different subtests of the MSSS: stamping, striking and shouting. They executed the three subtests twice, with increasing and decreasing force. The instruction was to produce respectively 25%, 50%, 75% and 100% of their maximum force,
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and then back to 75%, 50% and 25%. This sequence represents a force pyramid used
to quantify one’s ability to produce and control physical force.
During the Stamp subtest, the participants stamped a sequence with one foot
at the time on a force plate (Figure 5.1), wearing shoes with flat soles. At every force
level the participant stamped four times with each foot. The instruction was to lift
de foot directly after stamping. In the Strike subtest, participants stroke a boxing
bag four times at every force level, alternating with the left and right hand with
both hands in gloves (Figure 5.2). They alternated between left and right hands and
feet to control for the extra power of the dominant side.32 In the Shout subtest, the
participants shouted ‘Haa’ in a microphone (Figure 5.3), once at every amplitude
level. The scores on the two repetitions of each subtest were averaged in order to
achieve an acceptable level of measurement error.22 The overall duration of the
task was approximately 25 minutes.
Figure 5.1. Stamping on the forcesensitive area of the ‘stamp-plate’

Figure 5.2. Striking the mid-section of a
bag with boxing gloves

Figure 5.3. Shouting ‘Haa’ in a microphone
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Instrumentation
A custom-made LabVIEW programme controls all three subtests of the MSSS (Figure
5.4). The output is a text file with the summary score of every stamp, strike or shout
in the course of the trials. Sampling of analogue signals in the stamp and strike
mode is done by an A/D converter USB-NI6008 (National Instruments).
Stamp – The ‘stamp plate’ is a custom-made force plate that only measures
vertical force. The force transducer (Scaime AP200C3SH10eF, range 2000 N) is
mounted in a 60 x 50 x 10 cm wooden box with a plywood plank 42 x 22 cm, thickness 1.8 cm, on top, flush with the surface of the box. Both surfaces are covered with
a layer of closed-cell foam with a thickness of 0.6 cm. The force transducer was
calibrated with known weights. Before each measuring session the force signal of
the unloaded transducer is set to zero, the force threshold level and the minimum
time between stamps are input into the programme. The force signal is preamplified and low-pass filtered with a cut-off of 50 Hz by an amplifier Scaime CPJ. Then
it is sampled at 1000 Hz. An example signal is given in Figure 5.5. The momentum
of the foot impact is determined by integrating the force signal starting from 10
ms before up to a time 100 ms after the trigger level. In this way only the first short
force peak is included in the measured momentum. In a number of experiments it
was determined that this part of the force signal is directly related to the momentum of the foot, the later part of the force signal seems related to indirect forces
from leg and trunk, and is much more variable.
Figure 5.4. Labview image of the Stamp
parameters
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Figure 5.5. The low-pass filtered force signal of a stamp. The impulse of the foot
stamp is equal to the shaded area under the curve

,

with t1 10 ms before the threshold (2 N) is passed
and t2 100 ms after the threshold crossing.
Strike – The impact of the boxing strike is also expressed as a momentum. A
dual-axis accelerometer ADXL278 (Analog Devices, range 50g) is mounted in a small
box, with the sensitive axes horizontal. This box is put in the middle of a punching
bag which is hung from the ceiling by a chain. The two perpendicular components
of the acceleration are sampled at 500 Hz. The total momentum is calculated by
integrating both acceleration signals (Figure 5.6), from 30 ms before a trigger level
is passed up to the first zero crossing (the latest of the two components). The total
impulse is calculated as the vector sum of both integrated accelerations times the
mass of the punching bag. In the present test the mass was 38 kg. Before the session
this mass is input into the programme, together with the trigger level, and the zero
level of the accelerometers.
Shout – The sound is recorded by an USB desktop microphone (Logitech
980186-0914, -47 dBV/Pa) via the PC sound card by means of dedicated LabVIEW
programmes. The participant is positioned 1,5 m from the microphone. Over periods of 0.1 s the sound signal is sampled at 22 kHz and the maximum sound level in
dB(A) over this period is calculated.
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Figure 5.6. One of the two accelerometer signals in a strike on the punching bag.
The impulses of the punch are equal to the shaded area under the curves times
the mass of the punching bag

, with t1 30 ms before the

threshold (7 m·s2) is passed and t2 the time of the first zero crossing. The total
impulse p is calculated as the vector sum of the two perpendicular components:
. The accelerations measured after the first zero-crossing are due
to vibrations and swinging of the bag after the strike.

Measures
The momentum of stamping and striking, and the amplitude of shouting are
measured to quantify force production at different levels of executing the MSSS,
that is 25%, 50%, 75%, 100% and back to 75%, 50% and 25% of maximum force. A
series of numeric symbols represent momentum p as parameter for the Stamp and
Strike force production, replaceable by amplitude A as parameter for loudness of
the Shout: p25↑; p50↑; p75↑; p100; p75↓; p50↓; p25↓. The arrows indicate the increasing
(↑) and decreasing (↓) part of the force pyramid. The pSUM represents represents
the sum of all force levels per subtest. Additionally, extra Shout parameters indicate shouting with short and long duration and the time span when shouting long:
Dbshort, Dblong, Tlong. The amount by which single levels of force production differ
from a straight line may be seen as the ‘error’ in force distribution, which can be
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seen as a measure of force control. The amplitude of the Shout is directly related to
sound-intensity measured in decibel on a logarithmic scale.a

Statistical analyses
Not all data from the 104 participants could be used. Based on visual inspection of
the irregular scores, scores ± 3 standard deviations from the mean were removed.
One participant could not execute the subtest Stamp because the force plate failed
to process the measuring data. The final data set contained 94 participants for
Stamp, 98 for Strike and 95 for Shout.
Statistical analyses were performed in SPSS version 22. Without the outliers,
the data of the parameters for all three subtests were normally distributed. Pearson’s correlations were calculated to test for possible confounders: the frequency
of exercising on the stamping parameters, the frequency of exercising and boxing experience on striking, and the influence of trained vocal skills on shouting.
Since weight and gender can be assumed to correlate with the outcomes of all three
subtests, ANCOVA’s were executed to test for differences between men and women
with weight controlled for.
In this first study, an explorative search is used to detect patterns of performance. Pearson’s correlations between parameters within each subtest were calculated to describe the relationship between parameters, both within and between
the increasing and decreasing parameters. Cronbach’s alpha over all parameters of
each of the three subtests was calculated as an estimate of the internal consistency
of that subtest. To investigate whether the three subtests are interrelated, Pearson’s
correlations between the subtests on the different parameters were calculated.
According to Cohen33 a Pearson correlation coefficient of r=0.10 is a small relationship, r=0.30 is a medium relationship, and r=0.50 is a large or strong relationship
between outcomes.
The test-retest reliability of the MSSS was tested by the Intraclass Correlation
Coefficient (ICC) for 22 participants that executed the test twice under similar laboratory conditions. A two samples t-test was done to check whether the scores on
the extra test of the 22 participants deviated significantly from the scores of the 82
participants who were only tested once.

a

The rule of thumb is that three decibels more means two times more sound-intensity.
However, differences exist between actual values and perception of loudness: it takes a 10dB
increase before the average listener hears ‘double the sound.’ (http://www.acousticsbydesign.
com/acoustics-blog/perception-vs-reality.htm)
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Results
Participants characteristics and their influence on measurements
Table 5.1 presents demographic data and other characteristics of the participants,
all students at university or other institutes of higher education. After testing for
possible confounders no correlations were found between the frequency of exercising during the week, the mean scores on the various levels of the force pyramid or any other research parameters in both Stamp and Strike subtests. Boxing
experience was not significantly correlated with any of the research parameters for
striking. And, no significant correlation was found for trained vocal skills and any
of the research parameters for shouting. Male and female participants differed on
height and weight: men in our sample were taller and heavier.
Table 5.1. Participants characteristics (n=104)a
		
		
Participants
Boxing experience
Trained vocal skills
		
Age (years)
Height (m)
Weight (kg)
BMI
Physical exercise (#/week)

Men
n (%)

Women
n (%)

48 (46%)
8 (17%)
3 (6%)

56 (54%)
6 (11%)
5 (9%)

M (SD)

M (SD)

20.88
1.84
75.59
22.37
2.79

(2.26)
(.08)
(10.14)
(2.03)
(2.11)

20.80
1.73
65.81
21.94
2.36

(2.32)
(.06)
(8.25)
(2.24)
(1.59)

Difference
p
.43
.61

.87
<.001
<.001
.29
.24

a	Since no outliers occurred simultaneously in all subtests, the total group characteristics have

been included.

Total scores and the influence of gender and weight
There was a positive correlation (p<0.01) between weight and all seven sequential
parameters of the force pyramid for Stamp (0.43 < r > 0.49). Weight was also significantly positively correlated with all seven sequential parameters of the force
pyramid for Strike (0.47 < r > 0.55) and for Shout (0.40 < r > 0.47).
Table 5.2 shows the mean force production scores on the measured parameters,
including the extra parameters for shouting with short and long duration and the
time span when shouting long. For all subtests weight and gender explained a significant amount of variance on most sequential parameters. Gender was next to
weight taken as confounders in the following calculations and tests.
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Table 5.2. MSSS Stamp, Strike, Shout subtests: mean, standard deviation and
confidence interval (CI=95%) for men and women.a
Stamp
(n=94)

Men (n=40)
Mean (SD)
CI

Women (n=54)
Mean (SD)
CI

p25↑
p50↑
p75↑
p100
p75↓
p50↓
p25↓
pSUM

17.7 (5.71)
20.6 (5.63)
22.4 (5.85)
24.8 (5.83)
22.4 (6.29)
20.9 (6.37)
18.5 (6.32)
147.3 (39.4)

12.1 (4.66)
15.1 (5.45)
17.5 (6.08)
22.0 (6.11)
17.3 (6.21)
15.3 (5.82)
12.6 (5.51)
111.9 (38.2)

Strike
(n=98)

Men (n=44)
Mean (SD)
CI

Women (n=54)
Mean (SD)
CI

p25↑
p50↑
p75↑
p100
p75↓
p50↓
p25↓
pSUM

11.5 (3.97)
15.1 (4.91)
18.3 (6.82)
21.9 (6.65)
17.0 (5.21)
15.5 (5.53)
12.9 (4.65)
112.3 (34.0)

6.58 (3.00)
8.51 (3.20)
10.8 (3.43)
14.6 (3.98)
10.4 (3.25)
8.65 (2.99)
7.04 (2.67)
66.6 (20.2)

Shout
(n=95)

Men (n=46)
Mean (SD)
CI

Women (n=49)
Mean (SD)
CI

A25↑
A50↑
A75↑
A100
A75↓
A50↓
A25↓
ASUM

74.8 (5.53)
79.7 (5.40)
83.6 (5.48)
88.8 (6.00)
82.6 (6.48)
78.8 (6.27)
73.9 (7.06)
562.1 (39.6)

72.6–77.0
77.5–81.8
81.4–85.8
86.4–91.1
80.0–85.1
76.3–81.3
71.1–76.7
550.3–573.9

67.6 (6.35)
72.1 (6.33)
76.1 (6.78)
82.0 (6.81)
74.1 (7.60)
70.5 (7.26)
65.7 (7.72)
508.2 (44.8)

65.2–70.1 b,c
69.6–74.5 b,c
73.5–78.7 b,c
79.4–84.7 b,c
71.2–77.0 b,c
67.7–73.3 b,c
62.7–68.6 b
495.3–521.1 b

Dbshort
Dblong
Tlong

74.6 (5.70)
65.65 (8.27)
19.33 (8.45)

72.83–76.17
63.42–67.94
16.83–21.78

67.91 (7.38)
60.07 (8.42)
14.42 (5.45)

65.76–69.88 b
57.80–62.40 b
12.97–15.89 b

15.2–20.1
18.2–23.0
19.9–24.9
22.3–27.3
19.7–25.1
18.2–23.7
15.8–21.2
134.7–159.9

9.87–13.1
13.1–17.1
15.5–21.1
19.2–24.6
14.8–19.1
13.3–17.8
11.1–14.8
101.9–122.6

10.4–13.8 b,c
13.1–17.1 b,c
15.3–19.7 c
19.8–24.2 c
15.1–19.6 c
13.2–17.4 b,c
10.6–14.6 b,c
101.5–122.3 c

5.49–7.67 b,c
7.34–9.67 b,c
9.56–12.1 b,c
13.2–16.1 b,c
9.22–11.6 b,c
7.57–9.74 b,c
6.07–8.01 b,c
61.1–72.1 b,c

a	
Momentum p for the subtests Stamp and Strike is given in kg·m/s, amplitude A of the Shout
b, c

in dB, Tlong in seconds
Differences between men and women explained by gender aloneb and controlled for
weightc (p<0.01)

84 | Chapter 5

Figure 5.7. Force pyramids (mean, CI 95%) of sequential parameters of each subtest
of the MSSS for men and women

MSSS Instrumentation and reliability | 85

Figure 5.7 presents the force pyramids of each subtest performed by men and
women. Men and women were able to perform a pyramid-like performance of
force production in all three subtests. For women performing the Stamp subtest it
seems the step sizes around 100% force are relatively large.

Internal consistency
To measure Cronbach’s alpha all parameters of each subtest were used as a scale.
For the Stamp subtest α=0.98, for the Strike subtest α=0.97, for the Shout subtest
α=0.98, indicating an excellent internal consistency.

Test-retest reliability
The ICC’s between test and retest of 22 participants were high for the sequential
parameters, indicating a strong test-retest resemblance in force production (Table
5.3). There were no significant differences between the mean scores on the second
test of the 22 participants in the test-retest sample and the mean scores on the first
test of the remaining 82 participants.
Table 5.3. Test-retest reliability for the parameters of the MSSS, assessed by the
Intraclass Correlation Coefficient (ICC).a
		

Stamp

Strike

Shout

		

ICC

ICC

ICC

p25↑b
.82
.49
.84
p50↑
.91
.72
.90
p75↑
.92
.82
.88
p100
.85
.72
.93
p75↓
.93
.82
.91
p50↓
.92
.79
.94
p25↓
.83
.58
.82
pSUM
.94
.89
.91
Dbshort			.80
Dblong			.83
Tlong			.85
ASUM−extra			.91
a	Momentum
b

p in kg·m/s for the subtests Stamp and Strike can be replaced by amplitude A
in dB for the Shout subtest
See section Measures: force parameters
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Intra-test correlations
Table 5.4 shows that the sequential parameters were positively and very highly
inter-correlated. Obviously, high correlations existed between the sequence parameters that succeed one after another within the increasing and decreasing part of
the sequence. These correlations were somewhat less strong between 100% and
the bottom force levels. High correlations also existed between the corresponding parameters of the increasing and decreasing part of the pyramid, for example
between p50↑ and p50↓, especially very high for the Stamp test. The correlations
confirm that most participants were able to increase force gradually to 100% and
decrease force gradually to 25% again following a pyramid like sequence (Figure
5.7). For the Shout subtest, the extra correlations between the sequential parameters and shouting with short duration were high, as was the correlation between
shouting with short and long duration. The correlations between the time span
when shouting long and most other parameters were moderate.
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Table 5.4. Intra-correlations (Pearsons r) Stamp (n=94), Strike (n=98) and Shout (n=95),
controlled for gender and weight.
Stampa

p25↑

p50↑

p75↑

p100

p75↓

p50↓

p25↓

p25↑
.91
.81
.59
.79
.88
.94
p50↑		 .93
.75
.91
.95
.93
p75↑			 .87
.96
.93
.86
p100				 .89
.79
.68
p75↓					 .95
.87
p50↓					
.96
p25↓							 -

Strikea

p25↑

p50↑

p75↑

p100

p75↓

p50↓

p25↓

p25↑
.81
.71
.56
.74
.76
.81
p50↑		 .83
.67
.81
.78
.75
p75↑			 .77
.81
.79
.66
p100				 .79
.71
.60
p75↓					.84
.75
p50↓						.84
p25↓							-

Shouta

A25↑

A50↑

A75↑

A100

A75↓

A50↓

A25↓

Dbshort Dblong Tlong

A25↑
.88
.81
.66
.77
.80
.80
.62
.41
.28
A50↑		 .94
.82
.88
.87
.79
.60
.43
.28
A75↑			 .87
.89
.86
.74
.65
.49
.34
A100				 .86
.75
.64
.53
.45
.31
A75↓					 .91
.81
.58
.46
.45
A50↓						.89
.61
.45
.33
A25↓							.58
.45
.35
Dbshort								.62
.29
Dblong									.06
Tlong										a

See section Measures: force parameters
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Inter-test correlations
The sequence parameters of the subtests were moderately correlated between the
tests (Table 5.5). Also the sum scores of sequential parameters were moderately
inter-correlated.
Table 5.5. Inter-test correlations (Pearsons r) for all subtests, controlled for gender
and weight.a
		

Stamp & Strike

Stamp & Shout

Strike & Shout

		

(N=90)

(N=87)

(N=90)

p25↑b
p50↑
p75↑
p100
p75↓
p50↓
p25↓
pSUM

.48

.36

.27

.41

.34

.28

a
b

.33

.36

.30

.36

.26

.35

.42

.40

.39

.42

.31

.34

.49

.33

.34

.47

.37

.27

Momentum p can be substituted by amplitude A
See section Measures: force parameters

Dicussion
This explorative study investigated the internal structure and reliability of the
Method of Stamp Strike Shout (MSSS), a new performance-based measuring instrument for anger expression and control, tested in a sample of 104 Dutch students.
The performance of the MSSS was quantified by measuring mean force levels that
follow a pyramid-like sequence. Visual inspection of the tables and figures showed
correlation patterns that tell us how the pyramids are shaped, the steepness of the
slopes and their symmetry.

Internal consistency and reliability of the MSSS
The MSSS showed an excellent internal consistency of each subtest. Further, the
test-retest reliability of the MSSS pointed towards a high degree of precision and
reproducibility of the routine, with the test-retest resemblance in the bottom force
levels of the Strike test the least high.
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A period of five months between test and retest was chosen in order to reduce
remembrance of the first performance. This is even more relevant in case the
MSSS should elicit an emotional experience that would have a memory-enhancing
effect.34 Over such a long period there is a greater risk of personal changes that
could affect the scores. Scores on the MSSS in this non-clinical sample, however,
seem to reflect relatively stable personal characteristics of the participants.
Prior to the performance of the MSSS no familiarization sessions were carried
out. In this stadium of testing the aim was to assess spontaneous interaction
of force production and emotion, without interference of cognitive learning.
Furthermore, little research has investigated the need of such trials to establish
high degrees of test-retest reliability in force characteristics. For comparison,
in a study on force measures with physically active men similar high degrees
of test-retest reliability were achieved without the need for familiarization sessions.35

Within and between subtests correlations
In performing the MSSS, the Stamp test showed the highest correlations, followed
by the Shout test. Striking the boxing bag may have been the most vulnerable for
irregularities with less high correlations between different levels on both side of
the pyramid. For all subtests the correlations between the 100% force level and
some of the other parameters was somewhat lower. The maximum force level
seems to be not totally dependent of all steps to get there.
The correlations found between the three subtests all remained under 0.50 (as
was indicated as a strong correlation). So where there is a common factor in the
different subtests, they measured force production in a different way and thus may
complement each other. Particularly the Shout subtest seemed to measure a different aspect.

Limitations
The MSSS is a newly developed, custom-made performance-based measuring
instrument. This is the first explorative study of the MSSS in a select student sample. Some of the procedures need to be refined to avoid as much disturbance as
possible, for instance due to differences in shoe wear for the Stamp test, or to differences in punching zone used in the Strike test. The Stamp subtest is the most
stable instrument. Regarding the Strike subtest it is hard to say whether the mean
force levels and the within subject correlations are inherent in the produced force,
or were also influenced by how the bag swings after the first stroke. The bag could
be replaced by a free-standing bag on a base filled with water or sand to improve
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the stability. Such adaptations may enhance the reliability of measurements. The
software for analysing the recorded test results will be further simplified in order
to enhance the usability in practice.

Conclusion
This first explorative investigation of the MSSS showed that the students in our
test were able to increase and decrease force production gradually following a pyramid-like sequence. Excellent internal consistency of the three subtests and high
test-retest reliability were found for the sequential parameters. The correlations
between the subtests were moderate, suggesting the combined outcomes to be
complementary. As for now, no conclusion can be drawn as to which is the best
subtest in performing the MSSS. The experiences in the laboratory setting and the
relatively low amount of not interpretable data indicated that implementation was
feasible. The MSSS was well accepted by participants.
In a follow-up paper (Part II) the results will be related to a self-report measure on anger coping in order to explore the test validity of the MSSS. The question
is whether and how the three sub-routines of the MSSS converge into a coherent
response system that matches with anger expression and control styles. Overall
goal of the MSSS is to provide patient and therapist with feedback on body performance for diagnostic as well as treatment purposes, targeted on learning to apply
expressive movement, use of voice and controlled force production as a vehicle for
aggression regulation.
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Abstract
This is the second paper presenting results of an explorative study on the development and quality of a new performance-based measuring method for anger
expression and control, called the Method of Stamp Strike Shout (MSSS). The MSSS
originates from clinical practice in mental health care and is designed to meet the
need for a behavioural measure of anger and aggression. Recorded is the impact of
stamping on a force plate, hitting a punching bag, and the amplitude of shouting in
a microphone at various force levels. In Part I we found excellent internal consistency of the three subtests of the MSSS and high test-retest reliability.
The current paper focusses on the validity of the MSSS in a student sample (n=104):
we examined the relationship between force parameters and anger coping style.
The test design was based on the anger evoking potential of the MSSS performance
itself, so without bringing participants in a state of anger prior to the test. Visual
inspection of the results shows that increasing and decreasing body force production correlates with anger coping style (Anger In, Anger Out, Control Anger In,
Control Anger Out). Within the current test design, voice expression in the Shout
subtest was the most sensitive indicator for anger coping style, showing moderate negative correlations with Anger In, for women as well as men. The women
showed a more complete pattern: higher amplitude was moderately associated with
higher Anger Out, lower amplitude with higher Anger Control. The Strike subtest
showed the weakest correlations. A more robust comparison was made between
two groups of participants showing an internalizing versus an externalizing anger
coping style. The findings suggest that internalizing women as well as men used
less force than externalizing participants, especially on the Shout subtest.
Keywords: body force production; shout; behavioural measure; anger; perfor-

mance-based measurement
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Introduction
There is a wide variety of ways to assess coping with anger and aggression.
Recently developed questionnaires show a diversity of anger coping strategies and
pay attention to the context of daily life and interpersonal relationships, including
gender differences.1 However, self-report measures remain limited by response
biases: reported levels of anger expression, for example, are dependent on levels of
social desirability.2,3 Additional performance-based measures are needed to estimate behavioural and non-verbal aspects of anger, such as tasks assessing facial
emotion recognition,4,5 and methods using heart rate variability as a predictor of
aggressive responsiveness.6,7 Observational methods in laboratory or real-life situations may be a next step towards ecologically valid measurement of anger coping.
In Part I (simultaneously submitted)8 we introduced a new body behaviour
method for measuring anger and aggression, called the Method of Stamp Strike
Shout (MSSS), originating from a body and movement oriented therapy in the
Netherlands called psychomotor therapy. The MSSS consists of three subtests:
stamping on a force plate (Stamp), hitting a punching bag (Strike), and shouting
into a microphone (Shout). The given task is to increase the force starting from
25%, to 50%, 75% and 100%, and then reducing it back to 75%, 50% and 25%. This
sequence represents a so-called force pyramid, which is used to quantify one’s
ability to produce and control physical force. The amount by which single measurements differ from a straight line may be seen as the ‘error’ in force distribution.
Part I demonstrates excellent internal consistency for the three subtests of the
MSSS and high test-retest reliability in a sample of students (n=104). The correlation
patterns between force parameters indicated that students were able to increase
and decrease force production following a pyramid-like shape, with the Stamp test
showing the most coherence. The inter-correlations between the subtests were
medium strong, indicating that the combined outcomes may be complementary.8
Objective of the present paper (Part II) is to test the validity of the MSSS by
linking force parameters, as measured in Part I, with a self-report measure of
anger expression and control, in order to explore how force levels are varying with degrees of anger inhibition, anger expression and anger control. The
amount of force production as well as control over gradually increasing and
decreasing force may be dependent on someone’s propensity to express or
inhibit anger feelings. The idea behind the MSSS is that the ‘urge to act or shout’
inherent to anger manifests itself in typical body responses varying in levels of
intensity. This primitive urge can be recognized in toddlers having a tantrum,
forcefully waving their arms and legs and screaming at high decibels. Such emotionally expressive movements may represent the movement styles associated
with anger and aggression.
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Experimental findings suggest relationships between anger and peak force
production and between anger and automatic pushing motor responses.9-11 In a
clinical study, Shafir et al.12 identified specific movement characteristics that are
associated with basic emotions. Feeling angry was predicted by advancing with a
strong, sudden and direct effort. referred to anger as an approach emotion, and a
punching movement, which is a universal expression of anger. They also referred
to studies showing that angry movements include shaking the fists and stamping the feet, leaning forward, and stretching the arms forward, which can all be
described as movements during which the shape of the body advances. Further,
anger often produces changes in respiration and increases in muscle tension,
which influences voice amplitude and pitch.13-16 Literature supports that besides
bodily expressions the voice too conveys emotions, independent of verbal content. Vocal bursts, such as laughing, growling, and shouting, were found to be a
cross-cultural modality of emotional communication.17
To our knowledge, the combination of anger coping styles and force production
in voice expression and in directional movements of arms and legs has not been
previously investigated. As such, the MSSS is new in this field of research. Also, the
test design in the present study differs from other studies. Most studies applied
an ‘action follows emotion’ design by measuring force production after offering
anger versus neutral stimuli. Starting point of the present study was to explore the
anger and aggression evoking potential of the MSSS itself, so without bringing participants in a state of anger prior to the test. This may be referred to as an ‘emotion
follows action’ design. Aggression is seen as the behavioural outcome of anger-
related feelings, cognitions and impulses.
The main question in this first validity study is, whether and how the ability
to regulate increase and decrease of physical force production is associated with
self-reported levels of anger expression and control. It may be tempting to hypo
thesize that someone’s propensity to express versus inhibit anger feelings results in
higher versus lower force production. However, it may as well be hypothesized that
someone who is used to bottle up anger, or is prone to inhibit verbal expression, is
the more triggered to engage in non-verbal expression, particularly when invited
to produce 100% force. As stated in Part I, former research found the anger-performance relationship to be complex, depending on individual differences in anger
experience, anger regulation style and personality traits.10 Therefore, the direction
of the correlations is hard to predict. In studies on anger coping, researchers used
movement tasks that differ from the MSSS and sound amplitude of the voice was
not included. Our study has an explorative character because of this lack of consistent prior knowledge on the associations under study and also because of the large
number of associations which does not allow for confirmative hypothesis testing.
To address our research question we explored whether and how performance on the
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three subtests of the MSSS a) correlates with self-reported degrees of anger internalization, anger externalization, and anger control, and b) differs between two groups
of participants respectively showing an internalizing versus an externalizing anger
coping style. The objective is to explore whether and how the three subtests, Stamp,
Strike and Shout, converge into a coherent response system that can be used for
clinical and research purposes concerning anger and aggression regulation.

Methods
Participants and test procedures
Recruitment and characteristics of the 104 participants are described in Part I of
our study as well as the test situation and procedures. Apart from information on
gender and age participants were weighed and measured and were asked for other
characteristics that could influence test performance, e.g. vocal training and boxing experience. The collected extra information on (former or actual) contact with
mental health care, which remained unused in Part I, will be presented here, as it
may explain differences in (the report of) anger coping styles.

Measures
In executing the MSSS the momentum of stamping and striking, and the amplitude
of shouting are measured at different levels, that is 25%, 50%, 75%, 100% and back
to 75%, 50% and 25% of maximum force. In line with Part I, a series of numeric
symbols represent momentum p as parameter for the Stamp and Strike force
production, replaceable by amplitude A as parameter for loudness of the Shout:
p25↑; p50↑; p75↑; p100; p75↓; p50↓; p25↓. The arrows indicate the increasing (↑) and
decreasing (↓) part of the force pyramid. The pSUM represents represents the sum
of all force levels per subtest. Additionally, extra Shout parameters indicate shouting with short and long duration and the time span when shouting long: Dbshort,
Dblong, Tlong. The amplitude of the Shout is directly related to sound intensity and
is measured in decibel on a logarithmic scale.b
To assess the relationship between test performance and anger coping, the
Self-Expression and Control Scale (SECS) was used to measure anger expression

b		The

rule of thumb is that three decibels more means two times more sound-intensity. However, differences exist between actual values and perception of loudness: it takes a 10dB
increase before the average listener hears ‘double the sound.’ (http://www.acousticsbydesign.com/acoustics-blog/perception-vs-reality.htm)
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and control.18 This questionnaire served as a frame of reference to explore the test
validity of the MSSS. The SECS is a Dutch adaptation of the State Trait Anger Expression Inventory (STAXI).19 The STAXI is widely used to investigate the role of anger
expression and anger control in somatic and mental diseases. The SECS consists of
40 items divided into 4 subscales: Anger In (AI), Anger Out (AO), Control Anger In
(CAI) and Control Anger Out (CAO). The AI subscale assesses efforts to hide anger
(anger internalization), whereas the AO subscale assesses outwardly directed anger
(anger externalization). The CAI and CAO subscales refer to the ability to modulate emotional and behavioural expression of anger (control over internalization
and externalization). The SECS subscales have high levels of internal consistency
and test-retest reliability.20 AI was found to be correlated with cynicism, cynical
distrust and indirect aggression; AO with aggressive responding and direct aggression.21

Statistical analysis
Statistical analyses were performed in SPSS version 22. Data were corrected for outliers (see Part I). First, the SECS scores of participants were compared to those of the
SECS reference groups.18 To test the construct validity of the MSSS the correlations
between the different parameters of the MSSS subtests, including sum scores, and
the four scales of the SECS were calculated. As weight and gender were found to
contribute to the variance of the MSSS subtests (Part I), partial correlations were
used controlled for weight, and analyses were done separately for men and women.
Further, a more robust comparison was made between two groups of participants respectively showing an internalizing versus an externalizing anger coping
style. Those with higher AI scores than AO scores were referred to the internalizing
group, and vice versa. Five participants (four female and one male) had equal scores
on both subscales. They could not be included in one of the two groups and were
left out of the analyses. Differences between both groups were calculated for men
and women with ANCOVA, adjusted for weight. For these analyses we used listwise
deletion of participants with missing values, resulting in smaller but comparable
groups for the three subtests.
In line with Part I, this is an explorative study. Visual inspection was used for
correlation assessment for two reasons. As stated in the introduction, there is too
little consistent prior knowledge to conduct confirmative hypothesis testing. We
also refrained from multiple testing because when using a large number of individual parameters as in this study, finding significant results could be merely coincidence and the chance of finding false positives is close to 100%. The associations
are weighed according to Cohen’s22 norms with Pearson's correlation coefficient
of r=0.10 signifying a small relationship, r=0.30 a medium, and r=0.50 a large or
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strong relationship between outcomes. Still enabling to indicate the statistical
significance of our findings we do present p-values of the correlations between
the sum scores representing each force pyramid and the four separate subscales
of the SECS. This is also done with the extra Shout parameters and for women and
men separately (32 correlations total). The differences between internalizing and
externalizing participants are tested in the same way, only for the sum scores on
each of the subtests, separately for men and women (8 tests).

Results
Participants
Participants characteristics were discussed in Part I of our study and are presented again in Table 6.1. Male and female participants, all students at university
or other institutes of higher education, differed on height and weight: men in our
sample were taller and heavier. It appeared that more female participants than
males used mental health care in previous years, but none of the participants had
contact with mental health services during the test period.
Table 6.1. Participants characteristics (n=104)a
		

Men

Women

Difference

		

n (%)

n (%)

p

Participants

48 (46%)

56 (54%)

Boxing experience

8 (17%)

6 (11%)

.43

Trained vocal skills

3 (6%)

5 (9%)

.61

3 (6%)

14 (25%)

.01

Formerly in contact with

MHCb

		
Age (years)

M (SD)
20.88 (2.26)

M (SD)
20.80 (2.32)

.87

Height (m)

1.84 (.08)

1.73 (.06)

<.001

Weight (kg)

75.59 (10.14)

65.81 (8.25)

<.001

BMI

22.37 (2.03)

21.94 (2.24)

.29

2.79 (2.11)

2.36 (1.59)

.24

Physical exercise (#/week)

a	
Since no outliers occurred simultaneously in all subtests, the total group characteristics have
b

been included
MHC = mental health care
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Table 6.2 shows significantly higher scores on AO and CAO for male participants
compared to the mean scores of a Dutch reference sample.18 Female participants
score lower on AO, and much higher on CAI and CAO compared to the population sample. No significant differences on the subscales of the SECS were found
between scores of female and male participants in the study sample.
Table 6.2. SECS subscale scores of participants, comparison with reference groups
and difference between men and women
		

Women (n=56)		

Men (n=48)			

Difference

								
between
								
male and
		

Reference		

female

			

Participants

Reference		

groupb			

Participants

groupb

participants

SECSa

M (SD)

M (SD)

p

M (SD)

M (SD)

p

p

AI		

23.02 (5.70)

22.1 (7.0)

.23

22.17 (5.07)

23.1 (6.9)

.21

.43

AO		

20.50 (5.28)

22.0 (5.9)

.04

21.92 (4.62)

20.2 (5.2)

.01

.15

CAI		

28.79 (5.19)

24.9 (6.4)

<.001

28.29 (5.95)

27.3 (7.1)

.25

.65

CAO

30.32 (4.98)

25.6 (6.2)

<.001

31.02 (4.87)

29.5 (6.0)

.04

.47

a	
Self-Expression
b

and Control Scale; Anger In (AI; internalization), Anger Out (AO; externaliza
tion), Control Anger In (CAI), Control Anger Out (CAO)
Van Elderen et al, 1994 18

Associations between outcomes on SECS scales and MSSS
controlled for weight
The Stamp subtest (Table 6.3) performed by women (n=54) reveals a pattern of
low negative correlations between the force levels and an AI coping style. The
significant medium correlation between the sum score of force parameters and
AI (p<0.05) indicates that less force was produced by those participants who have
higher scores of AI on the SECS. Stamping force produced by women shows no
correlation patterns with AO, nor with both anger control scales (CAI, CAO). In the
Stamp subtest performed by men no clear correlation patterns can be seen with
the AI and AO subscales. There is an indication of an associative pattern with
those scoring low on CAI and CAO producing higher force levels in the Stamp
subtest.
The Strike subtest (Table 6.4) performed by women as well as men showed no
correlation patterns with the subscales of the SECS.
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The Shout subtest (Table 6.5) performed by women showed the most and
strongest correlation patterns. For women, negative moderate correlations were
found between all force levels and AI, including the extra parameters for shouting with short and long duration and the time span when shouting long. The
correlation between sum scores of force parameters and AI is moderate strong
(p<0.01), whereas the sum of the extra shout parameters shows a strong correlation with AI (p<0.01). The negative direction indicates that women higher in
AI tend to use less force. For women, moderate positive correlations were found
between the increasing as well as decreasing force levels and AO. The significant positive correlation with the sum score indicates that those scoring high
on AO produced significantly more volume (p<0.01), including the short shout
(p<0.05). For women, negative moderate patterns can be seen between amplitude
of the Shout and both CAI and CAO scales: the more women control their voice,
the lower the force production, which is confirmed by significant correlations
for the sum scores of increasing and decreasing force parameters (p<0.01 for CAI
and CAO), as well as for the sum scores of the extra Shout parameters (p<0.05
for CAI and p<0.01 for CAO). The Shout subtest performed by men shows a negative moderate correlation pattern between force levels and AI, as confirmed by a
significant correlation for the sum score (p<0.05), though somewhat less strong
compared to women (Table 6.5).
Table 6.3. Association (Pearson’s r) between the Stamp and SECSa outcomes, apart
for men and women and controlled for weight (p=m kg/sec)
Stamp

Women (n=54)

Men (n=40)

		

AI

AO

CAI

CAO

AI

AO

CAI

CAO

p25↑ b
p50↑
p75↑
p100
p75↓
p50↓
p25↓
pSUM

-.29

.16

-.23

-.08

-.03

.03

-.17

-.29

-.23

.05

-.17

-.05

-.05

.02

-.20

-.19

-.24

.09

-.15

-.02

-.08

.05

-.28

-.22

-.17

.15

-.08

-.08

-.08

.05

-.18

-.04

-.29

.09

-.12

-.04

-.10

.06

-.25

-.18

-.28

.07

-.12

-.01

.02

.08

-.28

-.30

-.27

.10

-.16

-.003

.02

.06

-.23

-.28

-.30*

.08

-.13

-.10

-.03

.02

-.21

-.27

a

 elf-Expression and Control Scale; Anger In (AI; internalization), Anger Out (AO; externaliza
S
tion), Control Anger In (CAI), Control Anger Out (CAO)
b See section Measures: force parameters
* p<0.05 (the significance of correlations was tested for the sum scores only)
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Table 6.4. Association (Pearson’s r) between the Strike and SECSa outcomes, apart for
men and women and controlled for weight (p=m kg/sec)
Strike
		

AI

p25↑ b
p50↑
p75↑
p100
p75↓
p50↓
p25↓
pSUM

-.12
-.16
-.09
-.14
-.19
-.18
-.19
-.19

Women (n=54)
AO CAI CAO
-.01
.06
.04
.01
.06
.09
.08
.08

.07
.08
.23
.17
.03
.08
.00
.10

.05
.002
.05
-.02
-.05
-.01
.03
-.01

Men (n=44)
AO CAI CAO

AI
-.03
.04
-.07
-.22
-.17
-.04
-.16
-.13

-.13
-.17
-.20
.01
-.15
-.10
-.01
-.18

.02
-.03
-.02
-.05
.07
.09
-.11
.04

.11
.19
.25
.08
.24
.13
-.02
.13

a	
Self-Expression
b

and Control Scale; Anger In (AI; internalization), Anger Out (AO; externaliza
tion), Control Anger In (CAI), Control Anger Out (CAO)
See section Measures: force parameters

Table 6.5. Association (Pearson’s r) between the Shout and SECSa outcomes, apart
for men and women and controlled for weight (A=dB)
Shout
		

AI

A25↑ b
A50↑
A75↑
A100
A75↓
A50↓
A25↓

-.29
-.37
-.43
-.42
-.41
-.39
-.40

.40
.41
.41
.23
.31
.45
.45

ASUM
Dbshort
Dblong
Tlong
ASUM−extra

-.46**
-.45
-.38
-.34
-.50**

.38**
.33
.10
.21
.36*

a	
Self-Expression

Women (n=49)
AO
CAI

Men (n=46)
AO
CAI

CAO

-.20
-.36
-.31
-.24
-.30
-.32
-.29

-.13
-.01
-.14
-.13
-.15
-.19
-.08

-.03
-.14
.01
-.03
.004
-.04
-.07

-.24
-.23
-.12
-.01
.01
-.05
-.06

-.30*
.18
.28
-.25
-.21

-.13
-.11
-.08
-.20
-.17

-.04
.05
-.10
.04
-.03

-.12
-.29
-.13
-.03
-.16

CAO

AI

-.40
-.36
-.29
-.19
-.24
-.37
-.35

-.36
-.39
-.37
-.25
-.25
-.36
-.35

-.37**
-.30
-.05
-.17
-.34*

-.41**
-.28
-.14
-.30
-.40**

and Control Scale; Anger In (AI; internalization), Anger Out (AO; externaliza
tion), Control Anger In (CAI), Control Anger Out (CAO)
b See section Measures: force parameters
* p<0.05; ** p<0.01(the significance of correlations was tested for the sum scores only)
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Differences between internalizing and externalizing participants
for women and men
Visual inspection of Figure 6.1 indicates that externalizing participants used more
force than internalizing participants, particularly confirmed in the Shout subtest
performed by women. In the Strike subtest it is only at the 100% force level that
externalizing men produced more effort than internalizing men. Whereas women
scored overall lower on force production, externalizing women used equal force as
men, when stamping at 100% force level.
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Women (n=44)
Stamp

Strike

Shout
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Men (n=34)
Stamp

Strike

Shout
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Figure 6.1. Force pyramids: differences (mean and CI 95%) in force production
between internalizing and externalizing participants and between women (n=44)
and men (n=34) on the subtests of the MSSS. Internalizers were defined as scoring
higher on AI than AO, for externalizers the opposite applies.

The outcomes on the extra parameters of the Shout subtest − shouting with short
and long duration and the time span when shouting long – are presented in Table
6.6. The women showed a consistent pattern: those with an externalizing anger
coping style reached higher amplitudes and a longer time span. Externalizing
women reached a markedly higher amplitude when asked to shout shortly and
forcefully than their counterparts, whereas these internalizing women seemed to
refrain from raising their voice.
Table 6.6. Differences (mean and CI 95%) between internalizing and externalizing
women and men on the extra parameters of the Shout subtest: shouting with short
and long duration and the time span when shouting long
Shout extraa

Women (n=44)

Men (n=34)

		

Internalizingb

Externalizingc

Internalizingb

Externalizingc

		

(n=32)

(n=12)

(n=16)

(n=18)

		

M (CI 95%)

M (CI 95%)

M (CI 95%)

M (CI 95%)

Dbshort

66.00

72.47

73.81

74.20

		

(63.78–68.22)

(66.97–77.96)

(70.84–76.78)

(70.89–77.51)

Dblong

59.11

62.67

67.01

64.05

		

(55.99–62.22)

(58.07–67.28)

(62.82–71.19)

(58.82–69.27)

Tlong

13.56

16.73

17.75

18.42

		

(11.70–15.42)

(12.73–20.74)

(13.30–22.20)

(13.64–23.20)

a
b
c

See section Measures: force parameters
Internalizing participants, scoring higher on AI than on AO
Externalizing participants, scoring higher on AO than on AI

The sum scores of mean forces (Table 6.7) confirm the trend that the externalizing
group produced more force than the internalizing group. Only the sum scores of
mean amplitudes in the Shout subtest performed by women differed significantly
between the internalizing and the externalizing group, both for the sequential
parameters of the pyramid as well as for the extra parameters (p<0.05). The mean
standard deviations (SD) in the Stamp and Strike subtests were relatively larger
than in the Shout test.
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Table 6.7. Total pattern of differences between internalizing and externalizing
participants performing the MSSS, represented by the sum scores of force
production, separately for women and men (p= m.kg/sec and A= dB)
Sum scoresa

Women (n=44)

Men (n=34)

		

Internalizingb

Externalizingc

Internalizingb

Externalizingc

		

(n=32)

(n=12)

(n=16)

(n=18)

		
M

M

M

M

		

(CI 95%)

(CI 95%)

(CI 95%)

(CI 95%)

Stamp pSUM

108.6

128.8

		

(95.46–121.63) (108.4–149.1)

143.0

150.8

(116.5–169.5)

(134.0–167.7)

Strike pSUM

64.34

73.12

111.2

112.7

		

(56.89–71.79)

(61.87–84.37)

(91.10–131.4)

(98.26–127.2)

Shout ASUM

496.0

528.1

547.2

560.7

		

(479.6–512.3)

(506.7–549.6)*

(527.6–566.7)

(541.3–580.0)

ASUM−extra

634.7

680.0

705.8

717.4

		

(613.2–656.2)

(650.1–709.9)*

(679.7–731.8)

(693.1–741.6)

a

See section Measures: force parameters
Internalizing participants, scoring higher on AI than on AO
c Externalizing participants, scoring higher on AO than on AI
* p<0.05
b

Discussion
This first study to the test validity of the MSSS explored associations between varying levels of force production (Stamp, Strike and Shout) and anger coping styles
(Anger In, Anger Out, Control Anger In and Control Anger Out). We used an ‘emotion follows action’ design, that is, exploring whether and how physical force production itself predicts levels of reported anger expression, anger inhibition and
anger control without offering anger provoking stimuli prior to the performance.
Firstly, force parameters of the MSSS were correlated with the scores on the anger
coping scale (SECS). Secondly, a more robust comparison was made between two
groups of participants showing an internalizing versus an externalizing anger coping style (AI versus AO).
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Overview of results
The Shout subtest was the most sensitive indicator for anger coping style in the
student sample, showing moderate negative correlations with anger internalization, for women as well as men. A strong negative correlation with anger internalization was found when all parameters for shouting were taken together including
measures for the amplitude of short and long shouts and time span for these long
shouts. Women showed a more complete pattern: apart from the associations
with anger internalization, they displayed a moderate positive relation between
test performance on the Shout subtest with anger externalization, and moderate
negative associations with anger control (CAI and CAO). In women performing the
Stamp subtest, inhibition of force production correlated moderately with an internalizing style of anger coping (AI). In the Stamp subtest performed by men there
was only a small negative association with the CAI and CAO scales. In the Strike
subtest no correlation patterns could be detected, for women nor for men.
More robust differences could be recognized when dividing the sample in an
internalizing versus externalizing group (AI versus AO), for women and men separately. Visual inspection confirms the findings for women in the first analysis, for
the parameters of the pyramid as well as the extra Shout parameters. Externalizing
men showed extra force production at the 100% level of the Strike. All in all, these
explorative findings suggest that without having received anger evoking stimuli
prior to the test, internalizing women as well as men use less force than externalizing participants on especially the Shout and, although less distinguished, the
Stamp subtest of the MSSS.
For now, there is no solid explanation for the supremacy of the Shout test
when distinguishing between anger coping styles, especially where women are
concerned. Perhaps voice expression is the skill with the most relational impact,
more regulated by shame or negative appraisal, even more so in case anger was
experienced. This may apply to the produced as well as perceived sound-intensity.
The women in our student sample scored higher on the anger control scales
than men, and also higher than the women of the reference population. Moreover,
women scored lower on AO and men scored higher on AO compared to the norm.
Also, in our sample twice as many women could be typified as internalizing compared to those externalizing, whereas the number of internalizing and externali
zing men was practically the same. Smits and Kuppens23 found more inhibition of
physical aggression in women as compared to men. They argue that women more
than men consider aggressive behaviour to be socially unacceptable and a reason
to be concerned about negative self-evaluation and negative effects on others. In
mental health care it can be recognized that many women still learn to silence
their anger, deny it entirely, or vent it in another way. We found excessive anger
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internalization in women with an eating disorder.24,25 Although this may explain
the gender differences also found in our sample, it does not account for the high
incidence of anger internalization in our female student sample.

Theory, research and clinical practice
In Part I of the study8 we noticed that research on body behaviour (movement,
expression, posture) as a measure of emotion is relatively sparse,26 although
research shows that movement behaviour is modulated by various emotions.27,28
Facial and bodily displays, and vocal bursts are associated with basic emotions,
including anger.29,30
Studies comparable with ours usually apply an ‘action follows emotion’ design
by offering emotional versus neutral stimuli prior to the test performance. Results
confirm our assumption that individual and interpersonal differences determine
anger coping behaviour, for instance whether approach or avoidance behaviours
are displayed.31 In one experiment in which photographs of anger and fear expressions were offered prior to a motor task, results demonstrated that these contextual
triggers of emotions influence motoric behaviour: the pictures expressing anger
facilitated muscle extension (pushing a lever) whereas fear expressions facilitated
muscle flexion (pulling a lever).11
Referring to research on sport performance, Davis et al.10 found support for
the moderating role of anger experience (trait anger) and anger regulation in performance of a gross muscular peak force task (kicking). They plea for ecologically
valid studies to explore whether emotion regulation strategies, such as suppression,
influence physical performance under contextual variations including anger. Personality variables such as neuroticism and extraversion may guide anger suppression (AI) and expression (AO).10,32 In real-life situations, expected consequences of
anger-related behaviours may also be of key importance in their regulation.33
The MSSS measures body behaviour. Emotional experiences and cognitive
appraisals feed the tendency to perform or to inhibit this behaviour. Coombes et
al.28 refer to the premise of ‘action readiness’ to demonstrate that dispositional differences in behavioural inhibition interact with emotional state to alter force production.c This concept may be related to the body-felt ‘urge to act or shout’ which
also supports the rationale of the MSSS. Frijda & Parrott34 point out that a change
in action readiness may be triggered by imagination, by stimuli (for example
c

This premise originates from Frijda, Kuipers & Ter Schure.42 They describe anger as anta
gonistic action, leading to different types of interaction, like moving away from a target, or
a movement of ‘going against’. According to Frijda & Parrott34 emotions basically involve a
readiness to act, an ‘ur-emotion’. ‘Action readiness’ is the motive state that underlies feelings
of emotional urge or action tendencies.
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photographs), or by self-produced movements. This notion underlies our present
test design of ‘emotion follows action’. Neural evidence for action readiness is the
involvement of neurotransmitters, such as vasopressin which subserves a ‘power
dominance drive motivation’ that may be linked to antagonism.34
Coombes et al.28 study the influence on force production (a pinching task) of
two major systems of emotional responding: the behavioural inhibition system
(BIS), regulating affect and behaviour in response to signals of punishment, non-reward, and novel stimuli; and the behavioural activation system (BAS), directing
behaviour in response to appetitive and rewarding cues. They found that individuals high in BIS displayed more increase in force production when presented with
attack and mutilation images compared to individuals low in BIS. The MSSS may
offer opportunities for this line of research.
To have an additional reference for the Shout subtest, though in our set-up
included as a measure for body force, we may also refer to research on verbally
aggressive behaviour: to curse, scold, and shout.35,36 Trait inhibition appeared to
be negatively correlated with AO and positively with CAO. Verbal inhibition can
occur on the level of anger feeling, anger tendency (wanting but not doing), and
aggressive behaviour (doing). Smits & Kuppens23 found that AO, verbal, and physical aggression were negatively related to BIS and positively to BAS. AI, in turn, was
found to be characterized by the opposite pattern.
Within mental health care, motion driven changes in action readiness have
been demonstrated across a range of psychiatric disorders, for example: agitation and psychomotor retardation in major depression.28 The MSSS aims to be a
therapeutic tool for observation and evaluation as well as for treatment of various disorders. The objective is to overcome fear or guilt and to regulate anger and
aggression in a prosocial and self-empowering way. A ‘digital thermometer’ can be
displayed on a computer screen to indicate the level of force production, serving
as a feedback-loop for learning to control aggression by gradually increasing and
decreasing body expression.
Besides the registration of force production, the MSSS offers opportunities to
observe body language and discuss with participants their emotions, cognitions,
and the meaning of experiences for their daily lives. In the Netherlands, psychomotor therapy uses motor tasks originating from sports and physical education
to assess psychiatric symptoms. An example of a psychomotor measuring instrument used in child psychiatry is the PsyMot, developed in the field of Human
Movement Sciences.37,38 Within this field, Pijpers and colleagues39 conducted
a movement experiment to measure the effect of pressure on task performance.
They used a climbing wall to show that anxiety had a significant impact on the
movement behaviour of participants. Such experimental findings provide guidance for coaches and psychomotor therapists.
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Although both physiological measures and measures of expressive behaviour
have been shown to discriminate between negative and positive emotional states,
reviews of emotion regulation have been limited by their focus on self-report measures of affect.40 In this light, the MSSS aims to contribute to performance-based
measurement. An advantage of the MSSS is the inclusion of voice expression,
perhaps the most relational indicator of emotion regulation. This is for instance
shown by the activation patterns in the amygdala when one is confronted with
loud angry voices.30 This first MSSS validity study particularly draws attention on
the role of voice expression in discriminating between anger coping styles.

Limitations
In this study the outcomes are controlled for various participants characteristics.
Still, besides anger coping, differences in affordance (perception of the function
of an object), self-efficacy, exercise sound judgement, and motor skills, may have
influenced force production. As the women scored much higher on anger control
as compared to the scores of the general population the findings cannot serve as a
standard reference. The number of women with higher scores on anger internalization than externalization may have contributed to the discriminatory power of
the MSSS. The high mean score could also refer to a larger effect of self-report bias
in this group. Indeed, social desirability has been found to be associated with lower
reported anger expression and higher reported anger control, as measured using
common psychometric instruments like the STAXI.3 The test performance could
also be influenced by the momentary circumstances, for example the laboratory
context at the university, including a possible observer bias during the test.
A methodological consideration is that the motor behaviours must be captured
while the neurological processes are active, that is, during felt emotion.41 In the
current laboratory set-up, the anger-performance relationship was based on brief,
structured routines at each force level of the pyramid. To reduce measurement
errors and contribute to reliable outcomes the average scores were used of the
recordings of two series of four times stamping with each leg, four times striking
alternating between both fists, and one time shouting at each force level.
A categorical limitation of our study may be the use of a self-report questionnaire as a reference for test validation of a behavioural measure. However, since
both measures represent different dimensions of approaching anger coping, there
needs to be a common direction if they are expected to deal with the same questions.
The SECS was a suitable choice for its good psychometric properties: the subscales
closely match with our research question, and the content of the questionnaire is
well-known in international literature as the SECS is derived from the widely used
STAXI.19 For these reasons it makes sense to compare our findings to those obtained
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with this questionnaire. To further support cross-validation of the MSSS, alternative
physiological measures like heart rate variability may be used additionally.
To explore differences between groups, we also tried to analyse three comparable groups, respectively scoring high, middle or low on anger coping styles (AI,
AO, CAI and CAO). However, the extreme groups appeared to be four times smaller
than the middle group of the sample, and were too small to draw conclusions. Still,
the trend in differences between the three groups showed consistent patterns in
the direction of correlations and underscored our finding of the most significant
differences in the Shout subtest.
In Part I we already found, that the moderate inter-correlations between the
Stamp, Strike and Shout subtests indicated, that these subtests may not be measuring the same aspects and thus may be of complementary value.8 Mauss & Robinson26 notice that experiential, physiological and behavioural responses represent
different sources of variance, which limits convergence across measures. For now,
it is too early to draw conclusions on the question whether the subtests of the MSSS
converge into a consistent measure of anger and aggression regulation.

Conclusion and future research
This explorative study to the test validity of the MSSS shows a trend that increasing
and decreasing force production correlates with anger coping style in a sample of
college students, mainly in performing the Shout subtest and most clearly observable in the performance by women who scored high on anger control and low on
anger externalization.
The next step is to find out how correlations between anger coping and body
behaviour vary in clinical samples. Also, an ‘action follows emotion’ design will be
applied by offering anger provoking stimuli prior to the performance to find out
whether and how anger stimuli influence force production and control in performing the MSSS.
The MSSS will be further tested to explore its feasibility for clinical and research
purposes. Multiple testing under various conditions and in various populations is
necessary to improve standardization of the MSSS. We feel that our initial findings
show that there is potential for this method as both a diagnostic and treatment
instrument.
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Chapter 7
General discussion
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This thesis presents a new aggression regulation intervention by psychomotor
therapy (PMT) for individuals with eating disorders (ED). To evaluate the effectiveness of the intervention we conducted two randomized controlled trials (RCT): one
trial in an outpatient setting and a two-centre trial in a day hospital setting for ED
treatment. Building on years of clinical experience and developing a theoretically
and practically sound intervention, these trials were intended to shed more light
on both the effectiveness of this approach for this group, and to provide more evidence for the added value of PMT in general.
Furthermore, this thesis introduces a new performance-based measuring
method for anger and aggression based on physical force production called the
Method of Stamp Strike Shout (MSSS). The MSSS originates from PMT and measures the standardized impact of stamping on a force plate, hitting a punching bag,
and the amplitude of shouting in a microphone at various force levels. The premise
is that these body behaviours stand for the ‘urge to act or shout’ that belongs to
anger-related emotions.
The current chapter recaps and discusses the main findings of the thesis. The
discussion focusses on the following topics: significance of the main findings;
reappraisal of anger and aggression in PMT; self-report measurement and performance-based measurement of anger and aggression regulation. Before the closing
statement a more basic question, underlying the work here presented, is addressed:
do we need to treat aggression?

Main findings
The PMT aggression regulation intervention
PMT has a history of addressing anger and aggression issues in various patient
categories in Dutch health care.1 This thesis presents a new PMT intervention for
application in the field of ED. Anger and aggression issues have been found to
contribute largely to the psychopathology of ED.2 Aggressiveness in ED appears to
be mostly self-directed in an attempt to control the body and regulate emotions,
and as a means to confirm one’s own fragile identity.3 Distorted eating behaviours
and compensatory behaviours that belong to ED can be considered as destructive
aggressive behaviours with severe consequences for one’s health. Following this
line of reasoning Chapter 2 describes the body and movement-oriented approach
of the PMT aggression regulation intervention to address self-destructive cognitions and behaviours. The target is not only to cope with aggression in a functional
way, but also to constructively use aggression as an effective coping strategy in
stressful situations, that is with proper timing and with appropriate intensity in
interaction with others. In PMT learning-by-doing offers a chance to experience a
sense of mastery in overcoming fear, guilt, and shame, and defend personal terri-
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tory. The body-felt ‘urge to act or shout’ inherent in anger and aggression finds an
outlet in non-verbal exercises. Importantly, within the relational approach of body
expression in PMT, patients do not just hit a bag, but learn to situate the experience of anger in a meaningful way in the context of coping with their pathology.
The challenge is to fight against the destructive influences of the eating disorder
in order to de-identify with the disorder. As an experiential therapy, PMT triggers
body experiences on the spot in order to facilitate and accelerate the therapy process. Patients try to reestablish anger as a resource for body-felt empowerment
and to use it positively in goal-directed actions, instead of internalizing anger as a
threatening emotion.

Randomized controlled research
Leading up to this thesis, a pilot study (Chapter 1) to the effectiveness of the PMT
aggression regulation intervention showed promising results in treating anger
internalization in patients with ED,4 measured by the Self-Expression and Control Scale (SECS).5 The results supported the positive clinical experiences with the
intervention and gave a first indication that anger issues may rapidly be tackled
by a body and movement-oriented approach, based on a reappraisal of anger and
aggression. To explore the effectiveness and so prove the value of PMT as a potential evidence-based therapy for this target group, we tested the aggression regulation intervention in two RCTs.
Chapter 3 reports on a first RCT conducted in a sample of patients at the start
of their outpatient treatment. Consecutive referrals were allocated to either the
aggression regulation intervention plus individual supportive contact (n=20), or
a control condition of supportive contact only (n=20), leading to two comparable
groups. Results showed that the PMT intervention in combination with supportive contact led to a larger decrease of anger internalization compared to supportive treatment only (d=0.78). Furthermore, the intervention resulted in a greater
reduction in ED-related psychopathology compared to supportive therapy only
(d=0.76).
Chapter 4 presents the findings of a two-centre day treatment RCT including
patients with ED receiving an intensive multidisciplinary programme (3–5 days per
week during 3–9 months). Participants were randomized to the usual programme
plus the intervention (n=38) or to the usual programme only (n=32), leading to two
comparable groups. As in the first trial, the intervention group showed a significantly larger decrease of anger internalization than the control group (η2 = 0.16).
In the day treatment trial both groups showed a significant reduction in eating
pathology with no extra effect of the intervention. A this point, the absence of a
significant difference between the groups may be due to the extensive therapeutic schedule for both groups in the day hospital trial, including the interaction
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between participants. In the outpatient trial a decrease in ED pathology was exclusively found in the intervention group, with both groups receiving a limited schedule of individual supportive contact once a week.
In both trials, treatment adherence and patient satisfaction with the intervention were high. Participants appreciated the relational qualities of the therapists,
the support of the co-participants, the exercises to practise body awareness, and
the exercises to practise recognition and expression of anger. The patients found
the structure of the intervention appropriate, but many of them found the intervention too short.
The encouraging findings of both trials provide first evidence that PMT may
prove useful in the treatment of ED. The brief intervention, six sessions, seems to
rapidly reduce persistent anger internalization. How anger internalization and ED
pathology are interrelated requires further investigation.

The Method of Stamp Strike Shout
To meet the criticism that anger and aggression may not be properly assessed by
subjective self-report measures as used in the PMT trials, Chapter 5 and 6 introduce a new custom-made performance-based measuring method, also originating
from PMT, called the Method of Stamp Strike Shout (MSSS). The MSSS is a body
behaviour measure that records the impulse of stamping on a force plate, striking a
punching bag, and the amplitude of shouting in a microphone. The given task was
to increase force production in steps from 25%, 50%, 75% to 100% peak force and
then step by step back to 25% force production. The result approximates the figure
of a ‘force pyramid’. The outcomes of an explorative study to the test performance
of the MSSS in a student sample (n=104) are presented in two papers: Part I and II.
Part I (Chapter 5) provides a study into the internal structure and reliability
of the MSSS. Most participants were able to increase force gradually to 100% and
decrease force gradually to 25% again. High correlations exist between the force
parameters. The Stamp subtest showed greatest coherence. Cronbach’s alpha indicates that the internal consistency of the MSSS was excellent for all three subtests.
The test-retest reliability was high. The inter-correlations between the subtests
were moderate, indicating that the combined outcomes may be complementary.
Part II (Chapter 6) investigated the test validity of the MSSS in the same student
sample according to an ‘emotion follows action’ design, that is exploring whether
and how levels of physical force production match levels of reported anger expression, anger inhibition and anger control, without offering anger provoking stimuli
prior to the performance. The question was whether the MSSS itself would trigger
body-felt anger coping styles. The SECS5 was used as a frame of reference for anger
regulation. A comparison between internalizing versus externalizing participants
resulted in a consistent trend for men as well as women: externalizing participants
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produced more force than internalizing participants, although in the Strike subtest
performed by men this was only the case in the last step towards 100%. Further, the
correlation patterns with the SECS differed between the subtests of the MSSS. The
Shout test was the most sensitive indicator for anger coping style in the student
sample, showing moderate strong negative correlations with anger internalization
for women as well as men. The women, having a high mean score on anger control,
showed a more complete pattern: their performance also displayed a moderate
positive relation with anger externalization − those more externalizing shouted
louder − and moderate negative associations with anger control. In women performing the Stamp subtest, inhibition of force production correlated moderately
with an internalizing style of anger coping. In the Stamp subtest performed by men
there was only a small negative association with the anger control scales. In the
Strike subtest no correlation patterns could be detected, neither for women nor
for men. Overall, the trend in these first test results points towards associations
between performing the MSSS and anger regulation style.

General discussion
Significance of the main findings
The PMT intervention studied in this thesis contributes to the need to treat anger and
aggression problems in patients with ED, particularly targeted at tackling excessive
anger internalization. We investigated a new aggression regulation intervention in
two RCTs. The findings provide first evidence for the added value of PMT as a body
and movement-oriented approach to deal with persistent internalizing problems.
Furthermore, the outpatient trial showed a reduction in ED psychopathology in the
intervention group only. Based on the findings, we recommend the PMT approach
to be implemented in clinical practice. The intervention has recently been included
in the new official Dutch practice guideline for the treatmentof ED (http://www.
kwaliteitsontwikkelingggz.nl/). Our research contributes to the evidence-based
status of PMT in mental health care, as required by the Ministry of Health, Welfare
and Sport in the Netherlands. It fits into the nation-wide research programme of
the ‘Professorship of Human Movement, Health and Well-being’,6 with its focus on
improving physical awareness, regulation of feelings and behaviour, and expression and relaxation.d
Further, we introduced a new performance-based measuring method for
aggression regulation and tested it in a student sample. The MSSS aims to contri
bute to the need for behavioural measures of emotion. First explorative test findd

This programme is streamlining research to support the profession in corporation with the
National Health Care Institute, which advises the minister on the content of the basic health
care package.
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ings indicate that associations exist between physical force production and anger
coping style. The MSSS will be further investigated in various target groups, including patients with ED, to explore the added value for clinical and research purposes.

Reappraisal of anger and aggression in PMT
There is a huge body of literature on anger and aggression. In popular language,
anger and aggression are often used interchangeably. In fact, both concepts are
interconnected but differ categorically. We typify aggression as the verbal and
non-verbal behaviour resulting from anger-related feelings, cognitions, images,
and impulses. ‘Aggression regulation’ is chosen as an overarching and concise title
of this thesis, including the regulation of its underlying motives, feelings and cognitions.
Aggression can be explained in various ways and has various forms and functions. The form of aggression refers to the way it is expressed: physically versus
verbally, directly versus indirectly, actively versus passively. The function of
aggression refers to the different motives. In clinical practice, psycho-education on
the meaning of aggression is essential in order to work towards a shared goal with
patients and also to reach consensus within the staff. Relevant for the intervention
under study is the constructive value of anger and aggression: well-regulated bodyfelt anger expression can be a liberating and empowering experience.
Regrettably, anger and aggression are generally defined as negative concepts,
related to harm, violence, and hostility. In accordance with its negative status,
anger enhances avoidance behaviours.7 Garfinkel et al. describe that anger nevertheless possesses motivating properties which facilitate behaviour.8 As such, anger
is also viewed as an approach emotion.9 Anger is linked to high optimism, positive
expectations and experiences of high coping potential.10 Furthermore, anger is
associated with perceived task ease.11 This thesis emphasizes that the important
question is not whether emotions are good or bad, but whether the ways they are
expressed are helpful or unhelpful in a particular context.12 Aggression per se is not
adaptive or maladaptive. Competent aggressors employ aggression in a measured
and planned way with the intent to protect or increase personal power, not necessarily to harm others. Research even reveals a ‘bright side to bad behaviour’.13 It is
an underreported aspect of human behaviour that aggression in certain contexts
can be associated with positive outcomes and desirable traits. In forensic psychiatry, the Good Lives Model promotes a positive strength-based approach to equip
offenders with resources to obtain primary goods in socially acceptable ways.14
Prosocial anger behaviour seems to be a an effective coping strategy in stressful
situations15 and may even strengthen relationships.16
For patients with ED, aggression often has a negative connotation, which may
hinder verbal and non-verbal expression. The name of the PMT intervention,
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aggression regulation, already helps to break a taboo and focuses attention on
issues that patients tend to be not aware of, or even deny. At first, many of them
react surprised: ‘What has aggression to do with my ED?’ The counter-question
of the therapist is usually convincing enough: ‘Can I call the way you treat yourself and your body destructive aggression?’ The therapist continues by explaining various aspects of anger and aggression, including the link between anger
suppression and aspects of ED pathology: self-sacrifice, self-disgust, bulimic
behaviour, and destructive evaluation of the body.17 Certain expressions in colloquial speech also highlight the relationship between anger and eating behaviour:
‘feeling fed up’, ‘he makes me puke’, ‘I can’t digest this’, ‘I am going to hurl’, I am
sick to my stomach’, ‘I will have you for breakfast’, and ‘I just don’t want you to eat
your heart out!’.e
To acknowledge anger being a part of oneself is required to allow oneself to
engage in the core activity of the intervention, that is to openly reveal oneself in
body expression. In the PMT aggression regulation intervention, it is crucial to
learn to reappraise anger and aggression and redirect destructive intentions away
from the self and the body. Aggression needs to be used in the right direction:
against the destructive influence of the eating disorder. The emotion regulation
model of John and Gross18 supports this goal of reappraisal. They distinguish two
strategies: antecedent-focused strategies, which are applied before the action
tendencies have become fully activated, and response-focused strategies, which
are applied once an emotion is already underway. Reappraisal of an emotion is a
form of antecedent-focused strategy, whereas suppression is a form of response-
focused emotion regulation. To reappraise aggression appears to be healthier than
to suppress behavioural responses.18
Emotion regulation strategies vary in effectiveness.19 The learning-by-doing
approach of PMT helps patients to recognize their usual regulation strategies. The
next step is to formulate new goals and to discuss implementation intentions.20
PMT can provide an arena to practise reappraisal and anger expression skills with a
view to active implementation in daily life.

e

There is a relationship on the neurobiological level as well. Hunger and aggression are interconnected, particularly due to low levels of serotonin (5-HT).39 Serotonin has been implicated in promoting self-control, regulation of hunger, caloric intake, and food choice, which is
relevant for treating health conditions such as ED.40 So besides research on the behavioural
level, we also recommend to study the association between aggression and ED on the neurobiological level.
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Self-report measurement of anger and aggression regulation:
the SECS and the STAXI
This thesis uses the SECS as self-report questionnaire to examine anger internalization, externalization and control. Other coping responses, which we did
not directly measure, also contribute to anger and aggression regulation, such
as avoidance, distant or indirect anger, assertive behaviour, social sharing, tendand-befriend (next to fight-or-flight), and reconciliation.16 Generally, research into
anger coping has shifted from descriptions of mechanisms within the individual
towards dynamic explanations within the interpersonal context.21
The subscales of the SECS are allied with the anger coping part of the widely
used State Trait Anger Expression Inventory (STAXI).22,23 The SECS does not include
the part of the STAXI that measures anger experience (trait and state anger). In a
recent article on a Dutch translation of the STAXI-2,24 the authors do not refer to
the SECS. The item description and total number of items of the expression and
control scales of the STAXI-2 differ from the SECS. Still, the meaning of the content
of both scales is comparable. Below we briefly discuss the SECS scales and we pay
attention to the anger experience scale of the STAXI.
Anger In (AI) − This subscale refers to the extent to which people suppress
anger or replace it with guilt and, ultimately, with feelings of anxiety or depression as patients blame themselves for the problems surrounding the anger-provoking situation and ‘forget’ their anger.25 Only the AI subscale of the SECS was
sensitive to change in the trials we conducted. Also, this scale was the most congruent with force production in performing the MSSS. In a validity study of the
SECS in a Dutch community sample, AI was positively correlated with cynicism,
cynical distrust, and indirect aggression.26 In case of ED, the feeling of disgust
may hide and regulate the more ego-dystonic feeling of anger.27 In a non-clinical
sample of female university students, AI was found to be as highly correlated
with ED symptoms as depression, explaining 10% of the eating disturbance variance.28
In the context of clinical practice, there is a risk that suppressed anger may go
unnoticed and unaddressed within the therapeutic context. Without realizing,
therapists may share preferences or taboos that restrict them from according anger
the importance it merits.28 Therapists need to be aware of their own anger and
aggression regulation within the working alliance with patients.
Anger Out (AO) –AO refers to the verbal and physical expression of anger towards
other individuals or objects. Low scores on the AO items may reflect a silencing of
outer expression. The aim in the trials presented in this thesis was to encourage
anger expression. However, no apparent change was found on the AO subscale. In
a validity study of the SECS in a Dutch community sample, AO correlated positively
with aggressive responding and direct aggression.26 Most commonly, men with
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mental health problems score higher on AO, whereas women with mental health
problems score lower on AO.29
For internalizing ED patients, it could well be that the negative content of most
AO items, for example: ‘I say nasty things’, ‘I make sarcastic remarks to others’, ‘I’m
a nuisance to others’, ‘I say hateful things’, increased the threshold for a higher
score. In fact, there is a general hostility factor underlying all SECS subscales.26
Importantly, these items do not represent positive aggression as pursued in the
PMT intervention. An alternative self-report measure may be needed to register
enhancement of constructive AO, instead of the AO subscale of the SECS that seems
to be more set to reduction of destructive AO.
Control Anger In and Control Anger Out (CAI and CAO) − CAI measures how
often a person attempts to calm down and reduce angry feelings before they get
out of control, whereas CAO measures the expenditure of energy to monitor and
control physical or verbal expressions of anger.25 The pilot study which was conducted previous to the trials did not reveal changes on CAI and CAO.4 Therefore the
outcomes of these subscales were not included in the trials of this thesis.
In our day hospital study for patients with ED, baseline scores on the control
scales were one decile above the standard mean for CAI and two deciles for CAO,
indicating increased levels of control. In PMT practice, paradoxically, the therapist
helps to expand functional control skills by practising relaxation and distraction
techniques, precisely to support patients to feel safe and to give up anger inhibition with less fear of losing control. In fact, this points towards coping with anger
arousal as well as with anger expression.
An Italian uncontrolled study in a day hospital setting for ED treatment revealed
a decrease of CAO on the STAXI, which was interpreted as clinically desirable.30 The
authors suggested that the relational approach reduced the fear of criticism and
rejection, thereby mitigating the control over anger expression. Indeed, fear needs
to be reduced in patients with ED and replaced by constructive anger.
In the Dutch translation of the STAXI-2 the CAO was associated with physical
aggression and motor impulsiveness in a psychiatric patient sample, whereas
CAI was not.24 Further, the factor analysis of the Dutch scale extracted one general anger control scale instead of two distinct control scales. Still, for clinical
reasons and international comparisons the authors adhered to the original division.
State & Trait Anger − The part of the STAXI that measures anger experience
distinguishes two dimensions: state anger refers to the intensity of the emotion
at a particular time, and trait anger indicates how often angry feelings are experienced over time. State anger measures the propensity to express anger verbally
(yelling, screaming) and physically (hitting, breaking things), whereas trait anger
evaluates an angry temperament and the tendency to feel anger when experi-

126 | Chapter 7

encing criticism. Literature suggests positive associations with ED behaviour,
for example, binging and vomiting with trait anger, excessive exercise with state
anger.31
This thesis did not measure anger experience since anger coping (regulation)
was the main clinical objective in the trials and in testing the MSSS. However, we
recommend to add the state and trait scales in follow-up research to explore the
interaction between anger experience, anger coping, and task performance. Such
information may be of clinical use, for example to detect intense anger feelings
that may represent a potential health danger.

Performance-based measurement of anger and aggression regulation:
the MSSS
When patients minimize or even deny their symptoms, as can be seen in patients
with ED, it may affect self-report measurement of difficult and often forbidden
emotions like anger.32 Indeed, social desirability has been found to be associated
with lower reported anger expression and higher reported anger control in using
the STAXI.33 Therefore, behavioural measures are needed as a supplement to the
use of self-report scales or in combination with observational methods.
The MSSS is a performance-based measuring method using force parameters
to quantify real-time body behaviour related to the tendency to express, inhibit,
or control anger and aggression. The idea of the MSSS matches observations in
clinical practice, indicating that hidden appraisals, feelings, or urges belonging to anger and aggression can be triggered by a body and movement-oriented
approach. Besides functioning as an assessment tool the MSSS can also function
as a measurement tool integrated in the treatment of aggression regulation. A
‘digital thermometer’ can be displayed on a computer screen to indicate the level
of force production, serving as a feedback-loop for learning to regulate aggression by gradually increasing and decreasing body expression. The increasing
and decreasing levels of force production serve as parameters for the ability to
estimate and regulate expression. The MSSS fits into the wide repertoire of PMT
to practise healthy expression skills. Hitting a punching bag can be combined
with shouting and can be alternated with stamping exercises, including the use
of symbolic representations of therapeutic goals as a target. The presence of other
participants provides a relational context which appeals to patients to be more
transparent. The therapist invites patients to overcome fear, guilt, or shame, and
to try out alternative anger regulation styles. As such, the MSSS can be incorporated in the intervention.
The MSSS is meant for clinical practice and research. The Faculty of Science
and Engineering, in cooperation with the Center for Human Movement Sciences,
University of Groningen, built the Labview software programme. A manual of
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instruction has been written to handle the instrumentation and software of the
MSSS. However, the instrument itself is still under construction and not yet available for general use. A usability team of Human Technology students of the Institute
for Engineering at the Hanze University of Applied Sciences in the Netherlands has
written an internal advisory report with suggestions for instrumental improvements of the MSSS. One suggestion based on interviews of participants was to adapt
the force plate and to improve the balance position of the performing participant.
A cultural probe concluded that the use of wood and metal colour would contribute
to an optimal design of the force plate (Figure 7.1).

Figure 7.1. The stamp plate in the present version versus the advised prototype

To address control problems of the swaying punching bag the report suggested a
fixed position of a punching target against the wall that could be placed on varying heights depending on the length of the participant. Another option would be
to substitute the boxing bag by a free-standing bag on a base filled with water or
sand. Perhaps the performance of the Strike subtest would then be stable enough to
reveal correlations with anger coping. Such correlations were lacking in the present study, despite the appeal of a punching bag to trigger physical and symbolic
expression of anger.
For the Shout subtest, one advice was to place a screen between the participant
and the researcher to prevent an observer bias, in line with our finding that the
voice may have the most relational impact. However, the validity of the MSSS is
precisely depending on its relational impact: it is meant to trigger anger-related
cognitions, images, and emotions, including inhibiting emotions like shame or
fear. Besides, behind a screen the participants would still be aware of the presence
of others and, moreover, without being able to control the researcher’s reaction.
Although the test situation needs to be standardized for research purposes, the
performance should not be isolated from the environment.
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Do we need to treat aggression?
This final section of the discussion addresses a basic question. During the execution of the trials of this thesis a debate arose in the British Journal of Psychiatry on
the question whether or not aggression should be treated in mental health care.
This debate offered an opportunity for PMT to make a statement. The ‘raison d’être’
of this thesis was at stake here. The journal published our reaction online:34
Jones et al35 review literature on the efficacy of mood stabilizers in the treatment of impulsive or repetitive aggression. In response to this review, Mushtaq36 poses the question
why we should need to treat aggression and medicalize bad behaviour, whereas people
should take responsibility for their actions. Jones37 argues in reply that aggression is not
synonymous to bad behaviour: individuals can be extremely distressed by the impact of
their own propensity to extreme anger or aggression, whether you call it a medical illness
or not. Many seek help, but often little is available. Jones argues for research into the
efficacy and safety of potential interventions, be they medical, psychological, or social.
Indeed, it is about time to address anger and aggression in targeted evidence based
treatment for different patient categories. In the field of eating disorders, for example,
it is sheer violence towards the own body that makes it the most deadly of all psychiatric disorders. Anger and aggressiveness are found to be associated with eating disorder
subtype, severity of eating disorder symptoms, co-morbidity, altered biochemical functioning, endocrinologic dysfunction, and poorer treatment outcome.2 No question we
need to treat aggression. But how?
Starting point is to revalue aggression. Aggression is the behavioural outcome of
anger related feelings, cognitions, and impulses. In general, anger and aggression are
considered as negative concepts related to violence and hostility. Consequently, anger is
often inhibited by shame, guilt, fear or taboo, at risk of anger attacks or self-injurious
behaviours. Anger, however, is also a positive resource in building up strong identity
and defending personal territory. Prosocial aggression is an effective coping strategy
in stressful situations. Aggression is an in-relation-to-phenomenon and should not be
objectified as a disease-to-get-rid-off. To revalue anger as a resource for empowerment,
a meaningful connection should be made to body awareness, life experiences, and present interaction with others. Most importantly, anger and aggression need to be contained and channelled in a bodily-felt way to be able to overcome shame and develop
emotion recognition and expression skills. On this point, body-oriented psychotherapy
rises to the challenge of its potentials. In the Netherlands, a body therapy called psychomotor therapy (PMT) has a clinical tradition in aggression regulation. A pilot study to
the effectiveness of a brief treatment protocol indicates that PMT accelerates the process
of de-inhibiting aggression in patients with personality disorders and patients with eating disorders who internalize anger excessively.4 By practicing verbal and non-verbal
expression with proper timing and intensity, patients learn alternative forms of action
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that are not violent or abusive. We conclude that we do need to treat aggression. Our pilot
data indicate that treatment is beneficial at least for patients with personality disorders
and eating disorders. More evidence is needed and it is our responsibility to plea for
innovation and research in this area, if we want patients to take their own responsibility.
So yes, we do need to treat aggression. Anger and aggression are transdiagnostic
issues across a wide range of diagnostic categories, like disruptive, impulse-control, and conduct disorders, personality disorders, trauma, and mood disorders.
There is an increased interest in medical research into anger coping strategies, due
to their impact on health problems, like coronary heart disease, cancer, depression,
and internalizing disorders.21 Turning one’s anger inwards instead of expressing
it is found to have severe consequences for one’s health.38 So the question is not
whether, but how aggression needs to be treated. Evidence presented in this thesis
indicates that a body and movement-oriented approach like PMT can be of added
value to target anger inhibition in patients with ED.

Conclusion and future PMT research
The introduction of this thesis stated that PMT, though well established in mental
health care in the Netherlands, needs to expand its research tradition to support
evidence-based practice. The positive findings of both RCTs presented in this thesis deliver first evidence for the added value of a new PMT intervention targeted on
persistent anger inhibition in patients with ED. Furthermore, the outpatient trial
showed a reduction in ED psychopathology in the intervention group only. Future
research is required to repeat the trials in various treatment settings to enhance
generalizability of the findings. The question remains how anger internalization
and ED pathology are interrelated. To understand this relationship better, more
diverse outcome measures are needed as well as research into long-term effects
and underlying working mechanisms of the intervention. Studies with different
yet homogeneous patient populations are necessary to shed light on possible differences between diagnostic groups.
The second part of this thesis introduced the MSSS: a new custom-made
body-oriented performance-based measuring method for anger and aggression.
The first explorative test results show a trend towards associations between test
performance and anger regulation style, particularly anger inhibition, most completely in the Shout test performed by women. An overall comparison indicates that
externalizing participants produced more force than internalizing participants.
Follow-up research is required to explore the feasibility of the MSSS. In the present explorative set-up the question was whether ‘emotion follows action’. A next
line of research is to test an ‘action follows emotion’ design, that is performing the
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MSSS after exposure to anger versus neutral triggers. Supplemental research needs
to explore the role of anger regulation strategies in movement behaviour and voice
expression. Future experiments will target on application of the MSSS in clinical
populations with marked problems in aggression regulation.
Overall, this thesis wants to encourage PMT clinicians to further study the
effectiveness of PMT in clinical practice in order to firmly establish their profession in health care.
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Chapter 8
Summary
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Psychomotor therapy (PMT) is an eclectic body and movement-oriented therapy,
often referred to for treatment of aggression regulation issues in Dutch health
care. PMT is well established in mental health care in the Netherlands, but needs to
expand its research tradition to support evidence-based practice. This thesis examines the effectiveness of a new PMT intervention targeted on aggression regulation
in patients with eating disorders. Furthermore, the thesis describes a first explorative study to the reliability and validity of a new custom made performance-based
measuring instrument for coping with anger and aggression.
Chapter 1 postulates that eating disorder behaviour can be seen as self-destructive behaviour, which is to a great extent related to inhibited anger expression. A
treatment protocol targeted at anger and aggression in these disorders is needed.
This chapter defines PMT and describes how a PMT protocol targeted at anger and
aggression offers treatment opportunities in these disorders.
Chapter 2 describes a PMT model as a method to help patients with eating disorders to cope with anger and aggression. They learn to see aggression as a positive,
relational, and body-felt experience, and learn to control anger expression at the
right time with appropriate intensity. Clinical experience indicates that PMT can
accelerate the overall treatment process by triggering hidden feelings and thoughts
and by developing expression skills. PMT seems to tackle a difficult to treat emotion
which may have a role in blocking the entire process of treating eating disorders.
Chapter 3 evaluates the effect of the PMT intervention for individuals with an
eating disorder. In a first randomized controlled trial in an outpatient treatment
setting forty women were allocated to either the aggression regulation intervention
plus supportive contact, or a control condition of supportive contact only. A psycho
motor therapist delivered the intervention. Participants completed questionnaires
on anger coping and eating disorder pathology. Independent samples T-tests were
performed on the difference between pre-treatment and post-treatment scores.
Twenty-nine participants completed questionnaires at pre- and post-intervention.
The intervention resulted in a greater improvement of anger coping, as well as of
eating disorder pathology. The results indicate that body and movement-oriented
aggression regulation may be a viable add-on for treating eating disorders.
Chapter 4 reports on the findings of a two-centre randomized controlled trial
in day hospital treatment settings for patients with eating disorders. Seventy consecutive participants were randomized to treatment-as-usual (TAU) plus the intervention or to TAU only. TAU consisted of multidisciplinary day treatment (3–5 days
per week during 3–9 months). Anger coping and eating pathology were measured
at baseline and follow-up. Differences between pre-intervention and post-intervention scores were tested by using repeated measures ANOVA. The results show a
larger decrease of anger internalization in the intervention group than the control
group. Both groups showed a significant reduction in eating pathology, but with no
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differences between groups. Again, PMT proved to be a viable add-on for treating
anger internalization in patients with eating disorders.
Chapter 5 introduces a new performance-based measuring method for anger
expression and control, called the Method of Stamp Strike Shout (MSSS). The MSSS
originates from PMT and is designed to meet the need for a behaviour measure
of anger and aggression. The method is based on physical force production in
directional movement of arms and legs and in voice expression. Recorded are the
standardized impact of stamping on a force plate, hitting a punching bag, and the
amplitude of shouting in a microphone at various force levels. The premise is that
this body behaviour stands for the ‘urge to act or shout’ belonging to anger-related
emotions. The MSSS is a real-time psychomotor assessment method meant to be
used in addition to self-report questionnaires, which are sensitive to biases in
assessing anger and aggression problems. Besides application as a measurement
tool in effect studies of therapy interventions, the MSSS can be an intervention tool
in clinical practices. Two papers, Part I and Part II, present the results of explorative
testing in a sample of 104 students. The focus of part I was on the internal structure and reliability of the MSSS. The test results show correlation patterns between
increasing and decreasing levels of force production within each subtest (25-5075-100-75-50-25% force) and between the three subtests (Stamp, Strike and Shout).
The internal consistency of the three subtests of the MSSS was excellent and the
test-retest reliability high.
Chapter 6 provides Part II of the explorative study of the MSSS and focused on
the test-validity. The study focussed on the relationship between force parameters and anger coping style (Anger In, Anger Out, Control Anger In, Control Anger
Out). The test design was based on the anger evoking potential of the MSSS performance itself, so without bringing participants in a state of anger prior to the
test. Visual inspection of the results shows that increasing and decreasing body
force production correlates with anger coping style. Within the current test design,
voice expression in the Shout subtest was the most sensitive indicator for anger
coping style, showing moderate negative correlations with Anger In, for women as
well as men. The women showed a more complete pattern: higher amplitude was
moderately associated with higher Anger Out, lower amplitude with higher Anger
Control. The Strike subtest showed the weakest correlations.
A more robust comparison was made between two groups of participants
showing an internalizing versus an externalizing anger coping style. The findings
suggest that internalizing women as well as men used less force than externalizing
participants, especially on the Shout subtest.
Chapter 7 provides a general discussion based on the main findings of this
thesis, in which we suggest implications for future PMT research. The trials on
PMT aggression regulation need to be repeated in various treatment settings. More
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diverse outcome measures are required as well as research into long-term effects
and working mechanisms. Follow-up research needs to explore the feasibility of
the MSSS as a body behaviour measuring method for anger coping and aggression
regulation to be used for clinical and research purposes.
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Samenvatting
Psychomotorische therapie (PMT) is een eclectische lichaams- en bewegings
gerichte therapie waarnaar veel verwezen wordt voor het behandelen van agressieproblematiek bij verschillende doelgroepen in de gezondheidszorg. Onderzoek is
nodig om het niveau van ‘evidence-based’ behandelen te bereiken. Dit proefschrift
presenteert gerandomiseerd onderzoek naar de effectiviteit van een nieuwe PMT
module gericht op agressieregulatie bij patiënten met een eetstoornis. Daarnaast
introduceert het proefschrift een eerste exploratieve studie naar de betrouwbaarheid en validiteit van een zelf ontworpen psychomotorisch meetinstrument voor
agressieregulatie en voor het gecontroleerd oefenen van non-verbale expressie.
Hoofdstuk 1 laat zien dat eetgestoord gedrag kan worden opgevat als zelfdestructief gedrag dat voor een groot deel gerelateerd is aan geïnternaliseerde
woede. Er wordt omschreven wat PMT is en hoe dit aansluit op de behoefte aan een
interventie gericht op het reguleren van deze woede en agressie bij eetstoornissen.
Hoofdstuk 2 beschrijft een nieuw in de praktijk ontwikkelde PMT module die
patiënten met een eetstoornis helpt omgaan met woede en agressie. De deelnemers
leren agressie herwaarderen als een positief, relationeel en lichamelijk fenomeen.
Ze oefenen gecontroleerde expressie van kracht en woede met gepaste timing en
intensiteit. De klinische praktijk laat zien dat de PMT module het behandelproces
kan versnellen door het uitlokken van gevoelens en gedachten en door het ontwikkelen van expressievaardigheden. De module lijkt een moeilijk te behandelen emotie te tackelen die een rol kan hebben in het blokkeren van het hele behandelproces.
Hoofdstuk 3 evalueert de effectiviteit van de PMT module voor mensen met
een eetstoornis die verwezen zijn voor het starten van een poliklinische behandeling. In een eerste gerandomiseerde gecontroleerde studie (RCT) binnen deze
poliklinische setting kregen veertig deelnemers door loting de agressieregulatie
module plus ondersteunend contact toegewezen, of werden ingedeeld bij een
controlegroep met alleen ondersteunend contact. Een psychomotorisch therapeut
bood de module aan. De deelnemers vulden vragenlijsten in over het omgaan met
woede en over eetstoornispathologie. Onafhankelijke t-toetsen zijn uitgevoerd op
de verschillen tussen de scores voor en na de module. Negenentwintig deelnemers
vulden de lijsten op beide meetmomenten in. Deelname aan de module leidde tot
een grotere verbetering in omgang met woede en een grotere verbetering in eetstoornispathologie. De resultaten duiden erop dat lichaams- en bewegingsgerichte
agressieregulatie een waardevolle aanvulling kan zijn voor de behandeling van
eetstoornissen.
Hoofdstuk 4 laat de resultaten zien van een RCT uitgevoerd op twee centra voor
deeltijdbehandeling van mensen met een eetstoornis. Zeventig deelnemers wer-
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den ingedeeld bij de gebruikelijke behandeling plus de module agressieregulatie
of bij alleen de gebruikelijke behandeling. Deze behandeling bestond uit een multidisciplinair programma (3−5 dagen per week, 3−9 maanden lang). De deelnemers
vulden vragenlijsten in over het omgaan met woede en eetstoornispathologie. Het
verschil in scores voor en na de module is getest met behulp van ANOVA voor herhaalde metingen. De resultaten laten een grotere afname zien van internalisatie
van woede in de interventie groep vergeleken met de controle groep. Beide groepen
laten een afname zien in eetstoornispathologie, maar zonder significant verschil
tussen de groepen. Opnieuw blijkt agressieregulatie door PMT een waardevolle
bijdrage te leveren aan het omgaan met woede door patiënten met een eetstoornis.
Hoofdstuk 5 introduceert een nieuwe psychomotorische meetmethode voor
gecontroleerde expressie van woede, genaamd de Methode voor Stamp Stoot Stem
(MSSS). De MSSS is ontwikkeld vanuit de PMT en beoogt te voorzien in de behoefte
aan een gedragsmaat voor woede en agressie. De methode is gebaseerd op het leveren van kracht met armen en benen en met de stem. Gemeten wordt de impact
van het stampen op een krachtplaat, het stoten tegen een bokszak en het roepen
in een microfoon met op- en aflopende krachtniveaus. De veronderstelling is dat
deze lichaamsexpressie staat voor de ‘drang om te bewegen en te schreeuwen’ die
bij agressie-gerelateerde emoties hoort. De MSSS verschaft een fysieke maat als
aanvulling op vragenlijsten die vaak onderhevig zijn aan bias. Daarnaast kan de
MSSS toegepast worden als interventiemethode in de klinische praktijk voor het
gecontroleerd leren op- en afbouwen van expressie. Twee hoofdstukken beschrijven het resultaat van een exploratieve studie naar de MSSS onder 104 studenten.
Hoofdstuk 5 gaat over de interne structuur en de betrouwbaarheid van de MSSS.
De testresultaten laten correlatiepatronen zien tussen oplopende en aflopende
krachtniveaus (25-50-75-100-75-50-25% kracht) binnen elke subtest en tussen de
drie subtesten (Stamp, Stoot en Stem). De interne consistentie van de drie subtesten was uitstekend en de test-hertest betrouwbaarheid hoog.
Hoofdstuk 6 behandelt een exploratieve studie naar de validiteit van de MSSS.
De studie richtte zich op de relatie tussen de krachtparameters (de verschillende
krachtniveaus) en het omgaan met woede (internaliseren, externaliseren, controle
over internaliseren en controle over externaliseren van woede). Het testdesign
ging uit van de mogelijke appèlwaarde van de MSSS, dus zonder vooraf woede op
te roepen bij de deelnemers. Visuele inspectie van de resultaten laat zien dat open aflopende niveaus van krachtuitoefening correleren met woede coping. Stem
expressie bleek de meest sensitieve indicator, waarbij negatieve middelmatige
associaties zichtbaar waren met internaliseren van woede voor zowel vrouwen als
mannen. Vrouwen lieten het meest complete patroon zien: een hogere amplitude
was geassocieerd met een hogere externalisatie van woede, een lagere amplitude
met hogere controle over woede. De Stoot subtest liet de zwakste correlaties zien.
Een meer robuuste vergelijking is gemaakt tussen twee groepen deelnemers die
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een internaliserende versus externaliserende coping stijl hadden. De resultaten
laten een trend zien dat internaliserende vrouwen en mannen minder kracht ontwikkelen dan externaliserende deelnemers, met name bij de Stem subtest.
Hoofdstuk 7 is een algemene discussie gebaseerd op de belangrijkste bevindingen van dit proefschrift, met suggesties voor toekomstig PMT onderzoek. De
gerandomiseerde studies naar de effectiviteit van de module agressieregulatie
moeten herhaald worden in verschillende behandelsettingen. Meer diverse uitkomstmaten zijn nodig evenals onderzoek naar de langere-termijn effecten en
werkingsmechanismen. Vervolgonderzoek is nodig naar de toepasbaarheid van de
MSSS als een psychomotorische gedragsmaat voor agressieregulatie voor klinische
en experimentele doeleinden.
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Dankwoord
Op mijn 50e beginnen aan promotieonderzoek was een prachtige vergissing. Een
vergissing, omdat het veel meer werk was dan ik kon bevroeden. Prachtig, omdat
het des te meer voldoening geeft. Kees van Kooten had gelijk: ‘je kunt het jezelf
niet moeilijk genoeg maken’. Voordeel van zo’n laat traject is dat de vraagstelling
doorleefd is. Al die ontmoetingen met mensen waarmee ik gewerkt heb waren een
bron van inspiratie.
Om te beginnen wil ik alle patiënten heel erg bedanken. Jullie hadden de moed
en bereidheid om aan de module agressieregulatie mee te doen. Wat zit er een
enorme kracht achter die eetstoornis en wat gun ik het jullie dat je die gebruikt
tégen de destructieve invloed daarvan en vóór het realiseren van jezelf als ‘goed,
leuk en mooi genoeg’ mens (goed genoeg is al perfect).
Als je wil onderzoeken of datgene waarin je gelooft ook werkelijk werkt heb je
een team deskundigen om je heen nodig. Dat had ik niet beter kunnen treffen! Om
te beginnen mijn promotor, Prof. dr. Wijbrand Hoek. Beste Wijbrand, op het congres
voor eetstoornissen van 2008 stapte ik samen met Marrie Venderink vol spanning
op je af met een voorstel voor gerandomiseerd gecontroleerd onderzoek. Ik hoor je
nog zeggen dat het aantal RCT’s op het gebied van anorexia nervosa op 2 handen te
tellen is en dat het een wel erg ambitieuze onderneming is. Zeker parttime naast een
klinische baan. Tegelijk herkende je de noodzaak voor het vergaren van evidentie en
zag je wel kansen, mede op grond van eerdere positieve ervaringen met PMT. Ik ben
je enorm dankbaar dat je het hebt aangedurfd om met mij en de PMT in zee te gaan
(voor een zeezeiler is geen zee te hoog). Ik waardeer je uitgebreide kennis en overzicht en je intensieve betrokkenheid bij het hele traject, het vertrouwen en de steun
die je voortdurend uitsprak. Je durfde te investeren in de ontwikkeling van een nogal
ongebruikelijk meetinstrument, opende deuren in het werkveld en betrok me bij
de ontwikkeling van de nieuwe Zorgstandaard Eetstoornissen. Je reisde vanuit Den
Haag naar Groningen, eerst naar Lentis PsyQ eetstoornissen, waar het onderzoek
deel uitmaakte van de topklinische ambitie, en later naar het Universitair Centrum
voor Psychiatrie van het UMCG, waar ik nu vanuit mijn nieuwe functie probeer bij te
dragen aan profilering van de vaktherapie en arbeidstherapie. Je hebt mij samen met
mijn vak in de lift gezet en daar kan ik je niet genoeg voor bedanken!
Mijn tweede promotor was Prof. dr. Durk Wiersma, totdat hij in 2011 met emiraat ging. Beste Durk, heel veel dank voor je betrokkenheid bij het eerste deel van
het onderzoek. Je had in die tijd al een aanjagende rol in onderzoek naar vaktherapie in Noord Nederland. Je hebt de eerste publicatie over de module mede mogelijk
gemaakt. Ik ben blij dat je me ook als drummer van de band waardeerde.
Vanuit het Rob Giel Onderzoekscentrum (RGOc) is het effectonderzoek in de
steigers gezet door Dr. Elske Bos. Hoi Elske, je bent een kei in onderzoeksmetho-
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diek en hielp met het schrijven van protocollen, wat een hele opluchting voor me
was. Veel dank voor je onontbeerlijke steun, zo nodig met constructieve boosheid,
vooral als ik weer teveel zijwegen ging bewandelen.
Voor de uitvoering en analyse van het onderzoek nam Dr. Jooske van Busschbach het stokje als copromotor over. Ha die Jooske, met jou heb ik in de loop der
jaren het meest intensief samengewerkt. Ik heb mogen profiteren van je deskundige en warme betrokkenheid, je snelle inzichten, schrijfvaardigheid, statistische
kennis en je talloze uitdraaien van SPSS. Je was onmisbaar, als professional en als
mens. Je gelooft in PMT en bent zelfs lector geworden op het vakgebied. Veel dank
voor onze reis door berg en dal.
Ook met mijn tweede copromotor, Dr. Marte Swart, heb ik met veel voldoening
samen gewerkt. Ha Marte, ik weet niet hoeveel SPSS analyses we gemaakt hebben,
maar ik weet wel dat ik steeds blij was als we samen achter dat scherm zaten. Dan
wist ik dat het goed kwam. Heel veel dank voor je ondersteuning, je scherpe blik, je
bondige schrijfstijl, waardoor we niet uit de bocht vlogen. Je zorgde voor een leuk
videootje van mijn ‘elevator pitch’, waarvoor ik je ook bedank, want een plaatje bij
een praatje doet het altijd goed.
Naast dit super promotieteam ben ik dank verschuldigd aan veel mensen die in
de loop van jaren direct of indirect hebben bijgedragen. Een directe bijdrage kwam
van Dr. Nadine Troquete. Beste Nadine, jij hebt een waardevolle inbreng geleverd
bij het schrijven. Mooi dat je interesse hebt in vervolgonderzoek naar de MSSS. Ook
bedankt voor de keren dat je aansloot bij besprekingen, zelfs toen je al hoog zwanger was!
De praktijkjaren voorafgaand aan het onderzoek waren de voedingsbodem.
Meerdere collega’s hebben me aanzetten gegeven voor onderzoek. Met name
bedank ik − in memoriam − Drs. Herman Bolhuis, mijn eerst baas op het UMCG in
1988 en één van de ‘founding fathers’ van de PMT in Nederland. Ik ben blij dat ik heb
kunnen leren van zijn unieke persoon en werkwijze en dat ik getuige was van zijn
eigen ‘informele promotie’ bij de inspirerende Prof. dr. Kuno van Dijk. We spraken
elkaar nog aan het begin van deze zomer, maar Herman overleed in september op
de respectabele leeftijd van 91 jaar. Ook noem ik mijn werkmaatje vanaf het begin,
Berend Mengerink. Hoi Berend, als het over agressie gaat, dan weet jij die als geen
ander constructief in te zetten. Ik ben blij met jou als paranimf; ik trakteer je graag
op een grote bier in de Kromme Elleboog!
De kiem van het onderzoek was een pilotstudie op het Centrum voor Klinische
Psychotherapie in Zuidlaren, waar ik de agressiemodule als psychomotorisch therapeut vanaf begin 2000 aanbood. Mariska Markhorst en − in memoriam − Carla
Hoogstraten ben ik zeer erkentelijk voor het faciliteren van de pilotstudie en dat
geldt ook voor de fijne collega’s van de behandelteams. Ik bedank patiënten van
destijds voor het testen van mijn eigen agressiehuishouding. Ik bedank de com-
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missie Professionals, waarvan ik deel uitmaakte tijdens de ‘positionering op de
markt’ door het nieuwe Lentis, waardoor ik me des te meer bewust werd van het
belang van onderzoek. Methodologische ondersteuning had ik te danken aan het
RING, de voorloper van Lentis Research, met name Dr. Karin van der Weele en Dr.
Martin Appelo. Het resultaat zorgde voor de aftrap van het promotietraject in 2008.
In de jaren gedurende het onderzoek hebben collega’s door alle lagen van de
Lentis organisatie het project ‘bottom-up’ meegedragen. Allereerst de teamleden
van de PsyQ afdelingen waar het effectonderzoek in Groningen plaatsvond: de
polikliniek en de dagbehandeling. De glanzende hoofdrol was voor de psychomotorisch therapeuten Marieke Dorhout, Robert Statema en Bianca Boomsma,
die de module vakkundig hebben uitgevoerd. Het was ook nog eens een klus om
de planning in drukke tijden rond te krijgen. In één woord: chapeau! En Marieke,
bedankt dat je zo enthousiast reageerde toen ik je vroeg om paranimf te zijn, ik
ben blij met jou. De hoofdbehandelaars Helga Pruiksma en Henk Trip, psychiater
Marion Bakker en alle verwijzende behandelaars dank ik voor hun betrokkenheid
en vertrouwen. Beste Marion, bedankt ook voor je bijdrage aan de vertaalslag van
DSM-IV naar DSM-5. Onmisbaar voor het inclusie- en meetproces was de assistentie door Jeannette Flikkema, Sija Speelman, Martha Messchendorp en met
name de regie door Maria Sluiter en Noortje Struijk. Voor de invoer van data in
SPSS bedank ik graag Henk Hallie. En Dr. Ellen Visser voor het samenvoegen van
databestanden.
Tegelijk gaat mijn grote waardering uit naar de dagbehandeling eetstoornissen
van Amarum in Zutphen waar een deel van het onderzoek heeft mogen plaatsvinden. Als psychomotorisch therapeut heeft Marion Voskamp het klaar gespeeld het
onderzoek ter plaatse te organiseren, met back-up vanuit Groningen en de PMT
Masteropleiding in Zwolle. Beste Marion, heel veel dank en complimenten daarvoor, succes met je eigen onderzoeksplannen en wie weet geven we nog eens een
workshop samen. Dr. Maartje Vroling bedank ik hartelijk voor de methodologische assistentie op deze locatie. Dr. Daphne van Hoeken ben ik erkentelijk voor de
methodologische feedback in de eindfase van de trials.
Het tweede avontuur van dit proefschrift, de ontwikkeling van de Methode
voor Stamp Stoot Stem (MSSS), voerde me naar mijn achterland, het werkveld van
de Bewegingswetenschappen. Op de RU Groningen legde ik in 2010 het idee voor
aan Dr. Ir. At Hof, terwijl hij eigenlijk bezig was zijn werkzame leven af te ronden.
Beste At, ik ben je zeer erkentelijk voor het vervaardigen van het instrument, de
testrondes (je fietstocht door de regen naar het Zernikecomplex), het schaven aan
de signaalverwerkingsprocedure en je bijdrage aan publicatie. Voor de ontwikkeling van de software in het technisch laboratorium van de faculteit Science and
Engineering van de RUG gaat mijn dank uit naar Ing. Wigger Jonker. Het was echt
mooi pionierswerk! En soms was het behelpen met die bokszak hangend aan een
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keukentrap. Prof. dr. Luc van der Woude stelde het laboratorium van het Centrum
voor Bewegingswetenschappen beschikbaar voor het testen van studenten. Beste
Luc, voor je enthousiasme, steun en meedenken ben ik je zeer dankbaar. Ook in
de eindfase was je vertrouwen in de uitwerking van het project doorslaggevend.
Speciaal wil ik medeontwikkelaar Marije Vermerris bedanken. Beste Marije, wat
heb jij intensief meegewerkt aan de onderbouwing van het instrument, het schrijven van een handleiding, het uitvoeren van testrondes. De scriptie die je er over
schreef kreeg niet voor niets de Klaas van Roozendaal-prijs voor studenten. Ik prijs
je inzicht in de materie, je vermogen om door te zetten én een grens te trekken.
Bedankt ook Els Satter, Willemijn Maas, Alie Bergsma, Florence Gramende en Jasper Verheugt voor jullie studie bijdrage. Voor methodologische adviezen gaat mijn
dank uit naar Dr. Raoul Bongers, Centrum voor Bewegingswetenschappen, en Prof.
dr. Herbert Hoijtink, Universiteit van Utrecht. Beste Herbert, je inbreng was cruciaal. Ook onze vriendschap vanuit het muzikale verleden houden we elk jaar warm
met lekkere etentjes. Voor de financiële steun aan de ontwikkeling van de MSSS
dank ik Prof. dr. Wijbrand Hoek, Lentis PsyQ eetstoornissen en de Nederlands Vereniging voor Psychomotorische Therapie (NVPMT).
Voor uitvoering van een promotietraject binnen een praktijksetting is groen
licht nodig vanuit alle lagen van de organisatie. Veel waardering heb ik voor de
betrokkenheid van leidinggevenden en de opstelling van de Raad van Bestuur van
Lentis. Met name noem ik Drs. Corstiaan Bruinsma, die het samen met Prof. dr.
Stynke Castelein opnam voor de PMT in de onderhandelingen met de zorgverzekeraars. Veel dank voor het mogelijk maken van het onderzoek!
Mijn voormalige collega's van de PsyQ kliniek voor eetstoornissen bedank ik
voor hun warme ondersteuning. Mijn nieuwe collega’s op het UCP wil ik bedanken
voor hun blijken van interesse en steun bij het afmaken van de promotie. Heel blij
ben ik met het kunstwerk op de omslag van het boekje, gemaakt door beeldend
therapeut Tineke Demmer, al vele jaren een vertrouwd contact.
Hierop aansluitend wil ik Jurjen Heegstra hartelijk bedanken voor de persoonlijke toewijding en voortvarendheid waarmee hij het drukwerk van het boekje heeft
verzorgd, met een prachtig resultaat.
Het publiceren van onderzoeksbevindingen is een hoofdstuk apart, met name
als het gaat over een werkwijze die internationaal nog nieuw is. Ik dank Dessa Breshear en Karin in het Veld voor hun belangrijke bijdrage aan de Engelse taal.
Alle krediet voor de eindredactie over taalgebruik, inhoud en het proces van
(herhaaldelijk) indienen, komt toe aan Judith Offringa, stafmedewerker van de Parnassia Academie in Den Haag. Beste Judith, over jou blaas ik graag de loftrompet. Je
was een grote steun. Ik dank je heel hartelijk voor je loepzuivere analyses, je helder
geformuleerde en bemoedigende e-mails met persoonlijke noot. Je wist goed en
volhardend de weg bij het indienen van de papers, ofwel: de ‘gouden handeling’.
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Hierbij wil ik ook de leden van de leescommissie hartelijk bedanken voor het
grondig doornemen van het concept proefschrift: Prof. dr. Robert Schoevers, Prof.
dr. Luc van der Woude en Prof. dr. Annemarie van Elburg.
Als onderzoeker kwam ik in netwerken terecht die een ondersteunend kader
vormden. Ik bedank hier de promovendi en onderzoekers van de PMT Researchgroep, bijeenkomend op de VU in Amsterdam bij Dr. Claudia Emck; de intervisiegroep van promovendi binnen Lentis; de werkveldgroep eetstoornissen van de
NVPMT, die ook fungeert als de PMT Special Interest Group van de Nederlandse
Academie voor Eetstoornissen. Met name noem ik Marlies Rekkers en Mia Scheffers met wie ik een parallel traject loop. Beste Marlies en Mia, gewoon doorademen.
Verder waren er inspirerende ontmoetingen in het werkveld en op congressen,
zoals de onderzoekers van de Ursula in Miami, Dr. Greta Noordenbos en Prof. dr.
Michel Probst in Alpbach; Isabelle Plasmeijer van Isa Power; de deelnemers aan de
PMT Masterclass Agressieregulatie; de NAE Masterclass eetstoornissen; de onderzoekers van de Werkgroep Zorgstandaard Eetstoornissen op het Trimbosinstituut.
Het werd steeds leuker om drempels te nemen, te schrijven, presentaties en workshops te geven en daarmee mijn ‘comfort zone’ te verruimen. De NVPMT dank ik
hartelijk voor de Klaas van Roozendaalprijs voor professionals die ik dit jaar mocht
ontvangen, dat heeft me goed gedaan.
Verder is het van grote waarde vrienden te hebben met wie je kan eten, drinken, kletsen, hardlopen, tennissen, films kijken, muziek maken, op vakantie gaan,
waaronder Anton, Joke, Anne, Casper, Ingeborg, Peter, Jolanda, Henk, Edwin,
Moustapha, de band Supah Nice en, in vroeger tijden, de mannen van Hommelus.
En natuurlijk degenen die ik onterecht niet noem.
Tenslotte is alles mogelijk gemaakt vanuit een warm nest: mijn vader, die dit
prachtig vindt, mijn moeder – vanaf een mooie wolk −, mijn broers Eric en René
met hun gezinnen, Cox naast mijn vader, en de hele verdere clan, we zijn trots op
elkaar! Het wordt binnenkort weer tijd voor de broers-pa-dag. Ook ben ik blij met
mijn schoonfamilie, het meeleven met het traject, het meedenken van Anneke, de
gezellige kerstdiners.
Last but not least, Dieneke darling, je bent een onmisbare basis, heel lief en
soms constructief agressief, vooral als ik met het onderzoek in mijn hoofd langs
je heen keek terwijl je tegen me praatte. Maar dat is nu voorbij en we gaan samen
verder op onze wandeling! En ja, als het over inspiratie en motivatie gaat dan dank
ik dat bovenal aan mijn chille zonen Gijs, Dirk en Karel. Volg je eigen pad jongens,
dan komt het vast wel goed!
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Curriculum Vitae
Cees Boerhout werd geboren op 26 december 1957 in Amsterdam. Hij behaalde zijn
Gymnasium B diploma aan het Juvenaat in Bergen op Zoom in 1978. Vervolgens
ging hij Bewegingswetenschappen studeren aan de Vrije Universiteit van Amsterdam. Na afronding in 1986 betrad hij het werkveld van de psychomotorische therapie (PMT). Van 1988 – 1999 werkte hij op het Universitair Centrum Psychiatrie (UCP)
van het Universitair Medisch Centrum Groningen (UMCG). Vervolgens maakte hij
de overstap naar het Centrum voor Klinische Psychotherapie van Lentis Groningen.
In die periode doorliep hij de opleiding tot supervisor aan de Hanzehogeschool
Groningen. Naast zijn klinische werk gaf hij onder meer zeven jaar supervisie aan
de PMT Masteropleiding van Hogeschool Windesheim in Zwolle.
Als psychomotorisch therapeut specialiseerde hij zich in eetproblematiek met als
speerpunten het behandelen van verstoringen in lichaamsbeeld, bewegingsgedrag
en emotieregulatie. Hierbij kwam hij veel geïnternaliseerde woede en agressie
tegen. Hij ontwikkelde een gerichte PMT module agressieregulatie en voerde van
2004 tot 2005 een pilot studie uit naar het effect. Het bemoedigende resultaat
leidde in 2008 tot de start van het promotietraject met het uitvoeren van gerandomiseerd gecontroleerd onderzoek. Daarbij initieerde hij de ontwikkeling van een
psychomotorische gedragsmaat voor woede- en agressieregulatie, de Methode
voor Stamp Stoot Stem. Hij presenteede de innovatieve benaderingswijze van de
module en de meetmethode in binnen- en buitenland. Recentelijk nam hij namens
de vaktherapie deel aan de ontwikkeling van de nieuwe Zorgstandaard Eetstoornissen. In 2016 keerde hij terug op het UCP van het UMCG. Hij werkt daar sindsdien als
hoofd van de PMT, Beeldende Therapie en Arbeidstherapie/Trajectbegeleiding. De
academische setting sluit aan bij mogelijkheden om door te gaan met onderzoek
en bij te dragen aan de profilering van deze therapievormen.
Cees is getrouwd met Dieneke Jol en heeft drie zonen: Gijs, Dirk en Karel. In zijn
vrije tijd speelt hij tennis, drums en Afrikaanse percussie.
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Cees Boerhout was born on December 26, 1957 in Amsterdam, the Netherlands. He
finished pre-university education at the Juvenaat high school in Bergen op Zoom
in 1978. He studied Human Movement Sciences at the Free University of Amsterdam. He graduated in 1986 and subsequently entered the field of psychomotor
therapy (PMT), a body and movement-oriented therapy well established in Dutch
health care. From 1988 until 1999 he worked at the University Center of Psychiatry
(UCP) of the University Medical Center Groningen (UMCG), the Netherlands. Then
he moved to the Center for Clinical Psychotherapy of the Lentis Psychiatric Institute in Groningen. In that period he also finished his education as supervisor for
clinical professionals, at the Hanze University of Applied Sciences in Groningen.
Besides his clinical work as a therapist he worked as supervisor at the Windesheim
University of Applied Sciences in Zwolle, the Netherlands, for seven years.
As a psychomotor therapist he specialised in eating disorders, targeting at issues
in body experience, movement behaviour and emotion regulation. He noticed a
lot of internalized anger and aggression in patients with eating disorders. He
developed an aggression regulation intervention and conducted a pilot study to
the effectiveness of the intervention from 2004 until 2005. Promising results led
to the start of the present thesis consisting of randomized controlled research and
development of a performance-based measuring method for anger and aggression,
called the Method of Stamp Strike Shout. He introduced the innovative approach
of the intervention and the measuring method at congresses at home and abroad.
He recently participated in the development of the new Dutch practice guideline
for the treatment of eating disorders. In 2016 he returned to the UCP of the UMCG
as head of the department PMT, Arts Therapy and Occupational therapy. The academic environment offers possibilities to continue research into the effectiveness
of these treatment approaches.
Cees is married to Dieneke Jol and has three sons: Gijs, Dirk and Karel. In his free
time he enjoys playing tennis, drums and African percussion.

Publications | 147

Publications
Articles
Boerhout C, Swart M, Voskamp M, Troquete NAC, Van Busschbach JT, Hoek HW.
Aggression regulation in day treatment of eating disorders: Two-center RCT of
a brief body and movement oriented intervention. Eur Eat Disord Rev 2017; 25:
52-59.
Boerhout C, Swart M, Van Busschbach JT, Hoek HW. Effect of aggression regulation
on eating disorder pathology: RCT of a brief body and movement oriented intervention. Eur Eat Disord Rev 2016; 24: 114-121.
Boerhout C, Van Busschbach JT, Wiersma D, Hoek HW. Psychomotor therapy and
aggression regulation in eating disorders. Body Mov Dance Psychother 2013; 8:
241-253.
Boerhout C, Van Busschbach JT, Wiersma D, Hoek HW. Re: Re: Do we need to treat
aggression? Br J Psychiatry 2011; 198: 408.
http://bjp.rcpsych.org/content/198/5/408.2.e-letters
Boerhout C, Van der Weele K. Psychomotorische therapie en agressieregulatie: een
pilotonderzoek. Tijdschr Vakther 2007; 2: 11-18.
Boerhout C. Het lichaam in beeld: voor de spiegel en op de video. GGz Wetenschappelijk 2004; 8: 27-35.
Boerhout C, Van Busschbach JT, Vermerris M, Hof AL, Hoek HW. The Method of
Stamp Strike Shout: Force production as behavioural measure of anger coping
Part I: Instrumentation and reliability of force parameters. Submitted
Boerhout C, Van Busschbach JT, Vermerris M, Troquete NAC, Hof AL, Hoek HW.
The Method of Stamp Strike Shout: Force production as behavioural measure
of anger coping
Part II: Test validity. Submitted

Chapters
Boerhout C, Rekkers M. Vaktherapie bij eetstoornissen. In: Van Elburg AA, Noordenbos G (red), Handboek Eetstoornissen, 2018. Utrecht: De Tijdstroom. In
press.
Rekkers M, Boerhout C. Psychomotorische therapie bij eetstoornissen. In: Van
Elburg AA, Noordenbos G (red), Handboek Eetstoornissen, 2018. Utrecht: De
Tijdstroom. In press.
Boerhout C. Vaktherapieën. In: Netwerk Kwaliteitsontwikkeling GGz. Zorgstandaard Eetstoornissen, 2017. Utrecht: Netwerk Kwaliteitsontwikkeling GGz.
Boerhout C. Training conditie en bewegen. In: Appelo MT & Louwerens JW (red)
Health 4U, Cursusmap voor deelnemers / Handleiding voor docenten, 2001,
Utrecht: Lilly Nederland. http://www.health4u.nu

148 | Chapter 8

Abstracts
Boerhout C, Rekkers M, Nieuwenhuijse A. Psychomotorische therapie en de Zorgstandaard Eetstoornissen. NAE Congres, 1 december 2016, Zwolle. Presentation
Boerhout C, Swart M, Voskamp M, Troquete NAC, Van Busschbach JT, Hoek HW.
Aggression regulation in eating disorders: RCTs of a body and movement
oriented intervention. 22nd Annual Meeting of the Eating Disorders Research
Society, 27 - 29 oktober 2016, New York. Poster
Boerhout C, Voskamp M. Psychomotor therapy and aggression regulation in eating
disorders. 6th Congres of European Forum of Psychomotricity, 5 - 7 juni 2016,
Luzern, Zwitserland. Presentation
Boerhout C. PMT en vaktherapie; nieuwe ontwikkelingen in de zorg voor eetstoornissen. 7e Masterclass Eetstoornissen, 3 maart 2016, Utrecht.
https://vimeo.com/157909611 Presentation
Boerhout C. Vermerris M, Hof AL, Jonker W, Van Busschbach JT, Hoek HW. Methode
voor Stamp Stoot Stem. Congres Vlaamse Academie Eetstoornissen, 23 oktober
2015, Antwerpen, België. Poster
Boerhout C. Methode voor Stamp Stoot Stem. PsyQ lustrumcongres, 23 juni 2015,
Nieuwegein. Presentation
Boerhout C, Voskamp M. Psychomotor therapy and aggression regulation in eating
disorders. International Conference on Eating Disorders, 16-18 oktober 2014,
Alpbach, Oostenrijk. Presentation
Boerhout C. Vermerris M, Hof AL, Jonker W, Van Busschbach JT, Hoek HW. Methode
voor Stamp Stoot Stem: Ontwikkeling van een psychomotorische gedragsmaat
voor agressieregulatie. NAE Congres, 27 november 2014, Zwolle. Poster
Boerhout C. PMT onderzoek Eetstoornissen. Studium Generale RUG, 24 januari
2013, Groningen. Presentation
Boerhout C. PMT en agressieregulatie bij eetstoornissen. Symposium Lentis Research:
Zorg voor onderzoek en onderzoek voor zorg, 11 oktober 2012, Groningen.
Presentation
Boerhout C. PMT en agressieregulatie bij eetstoornissen: RCT en instrument
ontwikkeling. NAE-dag, 24 november 2011, Lentis Groningen, Zuidlaren.
Presentation
Boerhout C. Onderzoek PMT en agressieregulatie bij eetstoornissen. GGZ Kennisdag
Lichaam & Geest, Trimbosinstituut, 20 januari 2011, Amsterdam. Presentation
Boerhout C. Psychomotor therapy and aggression regulation in eating disorders.
International Conference on Eating Disorders, 21-23 oktober 2010, Alpbach,
Oostenrijk. Presentation
Boerhout C. Psychomotorische therapie en agressieregulatie bij eetstoornissen.
Symposium Rob Giel Onderzoekcentrum, 7 december 2010, Groningen/Zuidlaren. Presentation

