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Abstract
This case study introduces brief cognitive behavioral therapy (CBT) for a student athlete with focal dystonia and describes the development of an idiosyncratic cognitive model of the symptom. The client was suffering from an involuntary movement in the right elbow, which was detrimental to his rowing performance. In order to aid case formulation of the idiosyncratic dystonic symptom, the therapist adapted and applied an existing cognitive model, which emphasizes the interactions between cognition, anxiety, and bodily sensation (e.g., Clark, 1986; Salkovskis & Warwick, 2001). The client interacted with the therapist mostly via email and was started on CBT based on the idiosyncratic model; the therapy consisted of an engagement, providing psycho-education to other members of the team, behavioral technique, and cognitive restructuring. The changes observed in both the idiosyncratic ratings of his anxiety toward rowing and the tension in his right elbow are presented.
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Cognitive Behavioral Formulation for Focal Dystonia in Student Athlete: A Case Report. 
Dystonias are defined as abnormal movement sequences that are elicited by persistent involuntary muscle contractions. They may be manifested as repetitive movements, persistent increased muscle tone, or tonic contortions. Focal dystonias or focal task-specific dystonias are well-known among writers and instrumentalists (Jankovics & Shale, 1989) as well as athletes (Mcdaniel, Cummings, & Shain, 1989). Treatments for this condition have included botulinum toxin, anticholinergic drugs, dopamine agonists, physical therapy, biofeedback, and psychotherapy.
The mechanism of focal dystonia is mainly understood by neurophysiology (e.g., Hallett, 2000). Electromyographic studies on patients with focal hand dystonia have revealed cocontraction of the agonist and antagonist muscles, with prolonged electromyographic bursts. Normally, a process known as reciprocal inhibition, which inhibits the antagonist muscles when the agonist muscles are active, operates at many levels of the central nervous system, including the spinal cord, brainstem, and motor cortex.
Anatomically, the basal ganglia appear to be able to regulate some aspects of the inhibition. Indeed, it appears that the basal ganglia help to select movement by facilitating the appropriate movement and inhibiting the inappropriate one. In this relation, dystonia could be understood as the abnormalities of the basal ganglia circuits (e.g., Bhatia & Marsden, 1994), which in turn lead to central abnormalities of sensory processing and motor output. 
Evidence for abnormal sensory processing includes reduction of the normal increase in cerebral blood flow to the supplementary motor area in response to vibration of the hand, induction of dystonia by vibration, and abnormal somatosensory evoked potentials. The presence of a sensory trick in some patients, in which dystonic symptoms are relieved by touching specific body parts, also emphasizes the importance of sensory input in dystonia. The abnormalities of motor output were observed by transcranial magnetic stimulation studies, which showed increased motor cortex excitability and decreased cortical inhibition. Diminished contralateral motor cortex activation was also observed before each voluntary movement. One hypothesis linking these observations is that inhibition is deficient in the motor cortex.
In addition to neurophysiologic findings, some studies have investigated the psychological conditions of focal dystonia. For example, depressive, anancastic, sensitive, and hysterical traits were observed in patients with writer’s cramp (Windgassen & Ludolph, 1991). More recently, Jabusch, Mueller, and Altenmueller (2004) found that musicians with focal dystonia displayed anxiety more often than controls and that anxiety was presented before the onset of the disorder. 
However, very little information is available on the cognitive behavioral formulation of focal dystonia. The present study describes the case report of a student athlete with focal dystonia and presents an idiosyncratic model where cognition, emotion, and bodily sensation interact with each other to maintain the symptom. The therapist adapted and applied an existing cognitive model, which emphasizes the interactions between cognition, anxiety, and bodily sensation, such as the cognitive models of panic disorder (e.g., Clark, 1986) and health anxiety (e.g., Salkovskis & Clark, 1993; Salkovskis & Warwick, 2001; Warwick & Salkovskis, 1990). 

Client History
The 21-year-old client had been a member of a rowing team since the age of 19. He had no past medical history related to psychiatric or neurological illnesses. At the age of 20, an involuntary activation occurred for the first time in his right elbow (dominant and pulling arm; he was a bowsider), which was detrimental to his performance. The involuntary movement occurred only when he gripped the handle of the oar on the boat or the handle of the rowing ergometer on the ground. Speaking of his symptom, the client said, “My right elbow gets locked and starts to sway and tremble.” This movement was not noticed when he attempted to write or grasp an object that was not associated with rowing (e.g., the handle of his small motor vehicle), not even when he grasped the object with both hands.

Owing to the nature of his complaint, the client consulted several specialists, including an orthopedist, a sport psychologist, a motor action trainer, and a neurologist. However, his symptom did not improve and he could not receive any satisfactory explanation for it. For example, the neurologist diagnosed his condition as focal dystonia, but merely advised him to discontinue rowing, which was frustrating for the client. His symptoms did not improve, but possibly deteriorated further over a period of one year. 

Finally, the client sent an email to the author, who is a clinical psychologist and who was also the coach of a rowing team of another university, because the greatest rowing competition of the year was approaching, and he definitely wanted to participate in it. Since the therapist resided at a considerable distance from the client’s college (approximately 600 km), they met in person only during the first and the last (seventh) session and maintained contact by exchanging emails for 2 months until the competition concluded. The client was not on medication at the time of these sessions and did not receive physiotherapy or any other type of psychotherapy. The client had no other psychiatric or psychological abnormalities, and the neurologist had informed him that the neurological examination was normal, although the details of the examination were unavailable to the author. On the Self-rating Depression Scale (Zung, 1965), the client’s depression score indicated that he did not have any symptoms of depression (40 points, which is close to the average obtained by Japanese college students).
Therapy Overview

The CBT used in this case report consists of five elements: engagement, development of the idiosyncratic model of the symptom, provision of psycho-education to other members of the team, behavioral technique, and cognitive restructuring.

Engagement


During the first session, in which the client and the therapist met in person, the former was confused about his symptom and had little hope for improvement. In order to develop a working alliance and to offer a psychological explanation for his physical symptom, the therapist conveyed his sympathy by informing him that it was natural to experience confusion and hopelessness since the client had consulted several specialists and had received various explanations and treatments without any improvement in his condition. 

Development of the Idiosyncratic Model

Subsequently, the therapist and the client developed an idiosyncratic model of the symptom. In order to aid case formulation of the idiosyncratic dystonic symptoms, the therapist adapted and applied an existing cognitive model, which emphasizes the interactions between cognition, anxiety, and bodily sensation (e.g., Clark, 1986; Salkovskis & Clark, 1993; Salkovskis & Warwick, 2001; Warwick & Salkovskis, 1990). 

The client informed the therapist that he was not lithe in build, particularly around the right shoulder and the right elbow. The therapist suggested that his right elbow might have been fatigable. In addition, he had been concerned about his rowing because each time he went for practice, he thought he would be a hindrance to his team members. These two components (fatigue and negative assumptions about rowing) were considered as the background of the symptom. 
Prior to boarding the boat and during warm-up, the client felt that something was wrong in his right elbow. Apparently, this perceived sensation made him uneasy and often resulted in inspection, manipulation, and bodily checking, which in turn led to selective attention to the sensation. This sensation intensified after he boarded the boat and started rowing slowly. As the sensation intensified and his elbow started to tremble, he feared that his elbow would be locked and that he would lose control over it. He also felt guilty that his performance was poor. However, the tension in his elbow was lesser when he rowed at a high rate wherein he moved quickly and had no time to reflect on his symptom, or when he loosened the grip of his left hand. This may suggest that his dystonia improved when the contralateral limb was relaxed. However, it did not occur when he gripped things that were not associated with rowing with both hands.
Figure 1 presents the idiosyncratic model of the client’s symptom, which was explained by the therapist. Anxiety evoked by triggers (e.g., thinking about rowing/bodily sensation) enhanced the bodily sensation in his elbow. The client selectively attended to the sensation and interpreted it negatively, which resulted in increased anxiety and probably reinforced his negative assumptions about rowing. As the vicious circle continued, the bodily sensation intensified, and he became preoccupied with his elbow. The client accepted this model as a hypothetical model of his symptom and found it useful for understanding the manner in which his symptom was maintained.

Psycho-education to Other Team Members


Since the other team members were also confused about his symptom, the therapist and the client drafted a letter, which was then embellished by the former, and sent it to all the team members. Before sending the letter, the client agreed to divulge his symptom. The letter contained a description of the hypothetical model that explained the client’s symptom and information on the treatment strategies that had been initiated by the therapist. The letter also drew the team members’ attention to the fact that the client was confused since he had consulted a wide variety of services and had received different explanations and treatments without any improvement. The remainder of the letter contained a simple questionnaire, and the results suggested that most of the team members expressed sympathy for and understanding toward his problem.

Behavioral Technique


The therapist customized a simple relaxation therapy in order to diminish the tension in the client’s right elbow. The client learned a muscle relaxation technique for his arm and was encouraged to practice desensitization on a daily basis. He relaxed his right arm by gripping several objects. The first object was a pencil; he gradually proceeded to gripping objects similar to the handle of an oar (e.g., radish). The client reported that the image of a “radish” was both pleasant and helpful when he was nervous on the boat.
Cognitive Restructuring


It is possible that the client directly associated his symptom with the speed of his boat (coxed four) and felt responsible when the latter was not at its optimum speed. The therapist offered alternative factors that could affect the speed of the boat (e.g., strength, endurance, coordination with other rowers, and mental strength) in order to reduce the client’s preoccupation with his symptom. The therapist also attempted to remind him of the fact that the tension in his elbow was lesser when he rowed at a high speed or when he loosened the grip of his left hand.

Idiosyncratic ratings of the symptom
During each session, the client was asked to evaluate his symptom on a scale of 0 to 100: (1) “How anxious were you about rowing today?” and (2) “What was the intensity of the tension that you felt in your right elbow today?”

Outcomes

Figure 2 presents the changes in the client’s rating of anxiety with regard to rowing and the tension in his elbow. These two ratings were highly correlated. First, although both ratings were extremely high in the 1st session, they started to decrease in the subsequent sessions. The ratings were the lowest during the 4th session, when his boat came in the first place at a small local competition. This incident reinforced the notion that he had a time when he was capable of rowing the boat without being preoccupied with his right elbow. Second, the ratings were higher from the 5th to the 7th session. The client was quite certain that he was becoming nervous as the date for the big competition approached. Third, during the competition, although he could not eliminate the tension in his elbow, he could row the boat with less distress. Finally, the ratings decreased drastically in the 8-month follow-up session when he retired from rowing.

Discussion
This case study is an example of the presentation of an individualized cognitive model and CBT for focal dystonia in student athletes. Both this model and the treatment strategy incorporated elements from current theories. For example, similar to the cognitive models of panic (Clark, 1986) and health anxiety (Salkovskis & Clark, 1993; Salkovskis & Warwick, 2001; Warwick & Salkovskis, 1990), the cognitive model of the present study involves the interactions between bodily sensation, negative interpretation, and anxiety.
As pointed out by Salkovskis and Warwick (2001), careful engagement was extremely important to share the possible psychological basis of the problem and to start psychologically based treatment, given the client’s confusion and hopelessness since he had consulted several specialists and had received various explanations and treatments without any improvement.

In addition, the cognitive and behavioral techniques used in this case study focused mainly on the client’s negative interpretation of bodily sensation, based on the formulation of the negative interpretation of health anxiety (Salkovskis & Warwick, 2001) or anxiety (Beck, Emery, & Greenberg, 1985). According to Salkovskis and Warwick (2001), anxiety with respect to health can be represented as the interaction of perceived likelihood of illness, perceived awfulness of illness, perceived inability to cope with the illness, and perceived (lesser) external support. In the present case study, reminding the client of the time when he felt less tension in his elbow reduced the perceived likelihood of the symptom. Second, offering alternative factors that could affect the speed of the boat alleviated the perceived awfulness of the symptom. Third, the relaxation training enhanced his perceived ability to cope with the symptom. Finally, sympathy and understanding from the therapist and other members increased his perceived social support, which alleviated his feeling of isolation. It appeared that reduced perceived likelihood and awfulness along with enhanced coping capability prevented an upward spiral of the symptom.

The present study has certain limitations and several important directions. First, owing to the therapeutic condition (email), we were unable to obtain data pertaining to the manner in which his anxiety and bodily sensation fluctuated during rowing practice, to clarify the vicious circle. Second, we did not examine the effectiveness of response prevention for bodily checking, and his interpersonal relationships were not fully taken into account in this case study. Finally, the introduction and application of CBT to focal dystonia needs careful consideration. Since the details of the neurological examination were unavailable to the author, the etiology/treatment that would be most appropriate for his symptom remained unclear. The neurologist had informed the client that the neurological examination was normal and merely advised him to stop rowing; however, his symptom could have recovered more effectively if he had stopped rowing and the other therapies (e.g., botulinum toxin, anticholinergic drugs, dopamine agonists, physical therapy, and biofeedback) were used.
 In conclusion, this study presented a cognitive behavioral formulation for focal dystonia and showed the possibility of applying CBT to athletes for the treatment of focal dystonia.
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Figure Captions

Figure 1. Idiosyncratic model of the maintenance of focal dystonia.
Figure 2. Idiosyncratic ratings of anxiety and reported tension in limb, taken from the first session to the 8-month follow-up session. 
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