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Abstract- Recent research has shown that the computer can be an effective therapeutic tool. The aim o f this paper is to describe the methodology of a hand-held computer program used as an adjunct to cognitive-behavior therapy for panic disorder. Details of the program are presented as well as a case in which the method was implemented.



The use of computers for psychological treatment is not a new concept. In 1965 the ELIZA program (Weizenbaum, 1965) was employed to implement clientcentered therapy as a therapist substitute, by responding to the "client" with stereotypic statements. Although innovative, this program was generally not useful for therapy. Since 1980, however, computers have demonstrated effectiveness for a variety of cognitive-behavior therapy (CBT) tasks. Computers have been used for assessment, for provision of a treatment rationale, as a guide to progressive relaxation, as well as a substitute for paper-and-pencil measures by providing self-monitoring and feedback (Baer & Surman, 1985; Baer, Minichiello, Jenike, & Holland, 1988; Burnett, Taylor, & Agras, 1985; Ghosh & Marks, 1987; Selmi, Klein, Griest, Johnson, & Hams, 1982; Taylor, Agras, Losch, Plante, & Burnett, 1991). These studies demonstrated utility in the use of Requests for reprints s h o u l d be addressed to Dr. Michelle G. N e w m a n , D e p a r t m e n t of Psychology, T h e P e n n s y l v a n i a State University, 436 M o o r e Building, University Park, P A 168023104. E-mail: m g n l @ p s u v m . p s u . e d u
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computers to treat depression, anxiety, obsessive compulsive disorder, obesity, and weight loss. Although useful as a therapeutic tool, there is some indication that computers are most effective as an adjunct to treatment rather than as the sole treatment provider (Taylor et al., 1991). When computers were used alone, compliance rates were poorer and drop-out rates were higher than when used in conjunction with therapy (Agras, Taylor, Feldman, Losch, & Burnett, 1990; Baer et al., 1988; Burnett et al., 1985; Ghosh & Marks, 1987). It should be noted, however, that studies comparing computer-alone with therapist-alone conditions found the computer to be as or more effective than therapy alone (Agras et al., 1990; Selmi et al., 1982). Several researchers have written about the advantages of computer-assisted therapy. Selmi, Klein, Griest, Sorrell, and Erdman (1990) point out that welldefined, systematically implemented psychological treatments can be programmed into computers interactively. Agras et al. (1990) list the advantages of the computer as follows: (a) facilitating patient access to the program, independent of the therapist's time; (b) allowing treatment in the patient's own environment; (c) enhanced cost effectiveness, with costs of between one third and one sixth of usual behavioral treatment. In addition, computer-assisted treatment may be more efficient because it achieves the equivalent impact of longer individual therapy with less therapy contact time. Two major problems with computer use for therapy have been the size and expense of the computer hardware. Desktop PCs such as those used by Selmi et al. (1990) are costly, and use of the computer is limited to the therapist's office or home. Laptop PCs offer a modicum of portability; however, there are still severe limitations as to when they can be used. With the advent of inexpensive, handheld computers these difficulties are being overcome. The aims of this paper are to describe an innovative methodology of the handheld computer program as an adjunct to CBT for panic disorder and to present a case in which the method was implemented. Although empirical evaluation is not the goal of this paper, we are presently conducting a prospective study to compare therapy without the computer to abbreviated therapy with the computer as an adjunct. The motivation for developing computer-assisted CBT arises not from a technologically driven desire to implement treatment, but rather from the need to find ways to increase cost-effectiveness and treatment efficacy.



METHOD



The computer used to assist in the therapy was the Casio ® PB-1000. The PB1000 hand-held computer has been employed in previous studies (Taylor, Fried, & Kenardy, 1990; Kenardy, Fried, Kraemer, & Taylor, 1992) as an assessment tool. The Casio PB-1000 is one of the first generation of hand-held "personal organizer" computers. It was first produced in the mid-1980s, but has since been replaced by smaller, lighter, more powerful machines and is no longer being manufactured by Casio. It has two parts connected by a hinge; one part contains a small keyboard and number pad, and the other contains a small touchsensitive screen which is 32 characters wide by 4 rows high. When closed, it measures 2.54 x 17.78 x 10.16 cm and when opened, 2.54 x 17.78 x 17.78 cm.
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It weighs 425.24 g when loaded with three double A batteries. It has a bulky, metallic look and feel compared with more recent machines. The PB-1000 has a maximum R A M memory capacity of 40 KB when an optional expansion card is installed. We programmed it in C61-BASIC, a variant of BASIC which is built into the PB-1000's Read-Only Memory. Each time our subjects interacted with the machine, all of their entries and responses were stored in data files in R A M memory. A built in RS-232 serial port and a special adapter allowed us to upload subjects' data to our IBM-PC during office visits. A special program written for the PC in the Foxpro database language stored subject data and printed out a complete report detailing each interaction with the machine. These reports were reviewed during office visits.



Computer Therapy Program The computer program allowed the use of two modes: "diary only" and "treatment plus diary". The "diary only" mode was used during the week prior to beginning treatment to monitor panic attack frequency and anxiety levels. At 9:00 PM each day, the computer prompted the patient to report their average level of anxiety (on a 7-point scale anchored with the terms "none" and "extreme"). The computer also asked how many panic attacks the patient had had in the last 24 hours, and the patient typed in the numbers. It is worthwhile noting that this was the only time that patients were required to type anything into the computer. At all other times they used the touch-sensitive screen in response to prompts. At the first therapy session, the computer was switched to the "treatment plus diary" mode and subjects received instruction on its use at that time as well as through the workbook. In addition to recording daily anxiety and panic attacks, the "treatment plus diary" mode assists the patient with cognitive restructuring, exposure and breathing retraining tasks. This portion of the program contains three components (Figures 1 and 2) and the program is initiated in one of two ways: (a) the subject switches it on and starts responding; (b) the computer starts by itself four times a day, at 8:00 AM, 12:00 noon, 4:00 PM, and 8:00 PM. The program signals at these times with four beeps, if the person does not respond to the initial four beeps, the computer repeats the signal after 5 and 10 minutes, then switches off. If the person has initiated the program without prompting, this overrides any timed prompt at or within 30 minutes of that initiation. Patients are directed to initiate the program if they are having a panic attack, if they are afraid they are going to have an attack, if they are feeling anxious, or if they want to practice the techniques. When they initiate the program, a series of questions appear on the screen to assess the reason for the initiation. The computer stores three types of data for later analysis: (a) answers to questions asked by the program (such as why the computer was used, and severity and belief in catastrophic fears), initially and at 30 minute follow up; (b) respiration rate as assessed by the self-test; and (c) at what times the computer was used (taken from the computer's built-in clock).



Self-statement and exposure module. This part of the program displays a sequence of screens which first ask the subject about their catastrophic fears, asks them to rate the severity and belief of the fears, then presents a series of selfstatements and suggestions which help the subject alter their thinking and reduce their fear. The subject is also directed to remain in the present situation and to let
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Computer-initiatedI Patient-initiated} (Fourtimesdaily) practice (Prepanic or only)



;ge i is ;te eSCTrt °du'e • Assessment of Catastrophic Thinking



I ~rA:;hei2:::2~~i:i::sM:d ~22 Rate • Guidancein BreathingStyle



t :°212:::~M°?~l:uccessof paniccontrol • Positivereinforcementof copng Figure 1. The three major components of the computer-assisted treatment program.



the fear peak and pass. The subject moves through screens by simply touching the screen.



Symptom control module. In this module the subject first conducts a self-test for breathing rate. In this test the subject counts five breaths and touches the computer screen at the beginning and end of the count. The computer calculates the rate and a message giving feedback about rate is displayed. The feedback algorithm is based on an optimal respiration rate of less than 10 breaths per minute. After this, there are a series of breathing instructions given with an option to return to the self-test. At the end of this module the program pauses for 30 minutes. Postpanic module. This module reevaluates the severity and belief about the fears as well as asking about panic occurrence and success in controlling breathing. The program then presents a series of self-reinforcing and reevaluation statements and when these are completed moves to the statement asking the subject to turn off the machine.



Case Example M., a 35-year-old divorced woman with a 6-year history of panic disorder, presented for treatment at the Psychology Clinic, University of Newcastle, Australia. She reported having panic attacks on a daily basis for the m o n t h prior to treatment. She had not received any previous psychological intervention for the panic disorder and was not currently taking any medication. She
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occasionally consumed alcohol (once a month) and did not drink coffee or tea. M. responded to an advertisement for volunteers for a research project on the treatment of panic disorder.



Assessment. An initial telephone screen was performed followed by an intake interview in which the details of the study were explained and written consent was obtained. The diagnosis of panic disorder with moderate avoidance was confirmed using the structured clinical interview developed by Spitzer, Williams, Gibbon, and First (1989) for the Diagnostic and Statistical Manual of Mental Disorders (3rd ed., rev., American Psychiatric Association, 1987). No other DSM-III-R Axis I diagnosis was made. At this interview, M. was given the handheld computer and given training to use it for daily self-assessment of panic attacks and anxiety level. To confirm baseline panic frequency both a penciland-paper diary and the computer assessment mode were used. Treatment. The therapy protocol was based on the treatment manual developed by Craske, Rapee, and Barlow (1987). Although Craske et al. (1987) developed a treatment to be used over 12 weeks, our protocol was rewritten and condensed into a 4-week treatment manual. All components of the original treatment such as breathing retraining, relaxation, cognitive restructuring, and exposure techniques were included. This program involved a combination of individual sessions with the therapist, a workbook that the patient worked through in parallel to the individual treatment, and panic management tools incorporated in the hand-held computer. Total therapist contact time for the treatment was 6 hours divided into a session per week for 4 consecutive weeks. The first two sessions ran for 2 hours each. Subsequent sessions ran for 1 hour each. The patient was asked to read sections of the workbook that paralleled each therapy session. Assistance in the use of the computer was also incorporated in the workbook. Following the 6 hours of therapist contact, the patient continued to use the computer for 8 weeks, bringing computer use to a total of 12 weeks. The patient met with the therapist for one brief meeting midway through the last 8 weeks of computer use, to print out accumulated data. At the end of the 8 weeks the computer was returned to the therapist. M. initiated a session with the computer five times in the Week 1. Following this, she responded only to regular timed practice sessions. In response to scheduled practice, M. completed 67.8% of the total sessions (range 16-22 per week). As can be seen from Figure 3, M. was experiencing eight panic attacks in the week prior to the commencement of treatment and her mean anxiety was 4.17. By the second week of treatment her panic frequency had reduced to zero and her mean anxiety reduced to 1.20. She experienced no further panic attacks during the last 10 weeks of treatment. Towards the end of treatment, M. reported that she did not feel dependent on the computer to aid her treatment. As a result, she was able to discontinue using the computer at the end of the 12 weeks without distress. At 3-months follow-up, M. continued to be free of panic attacks.



DISCUSSION This report was aimed at describing the methodology for computer technology as an aid for the cognitive-behavior treatment of panic disorder. CBT involves a
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clearly structured therapy regime which includes behavioral assessment and "homework". In CBT, behavioral assessment forms an integral part of the formulation of the problem and of the ongoing process of therapy (Kirk, 1989). A tenet of CBT is that most of the therapeutic change happens outside of the therapy session. The patient applies cognitive and behavioral strategies learned in therapy to problems in day-to-day situations. This "homework" is usually implemented via the completion of self-monitoring forms in conjunction with challenges to alter thinking and behavior. Homework assignments extend the therapy from a purely in-session therapist-based procedure to a patient-therapist collaboration with an emphasis of patient self-management. Use of a computer as an enhancement to compliance with assessment has been previously proposed (Taylor et al., 1990). Both a timer and a self-report diary were programmed into a hand-held computer and subjects were cued to complete their diary when the timer sounded. This method has been used to study psychological factors related to the onset of panic attacks and provided new insights into the multifactorial nature of panic disorder (Kenardy et al., 1992). The method presented here extended the use of the computer as a diary to the computer as an adjunct to treatment. Researchers at Stanford University have been instrumental in developing ways in which computer technology can be usefully applied as an adjunctive tool for therapy. For example, using hand-held computers, Agras et al. (1990) undertook a comparative study of computerassisted behavior therapy (computer plus therapist [4 sessions]) versus standard behavior therapy (10 sessions) versus computer-implemented therapy (no therapist) for obesity. They found that not only was computer-assisted behavior therapy significantly more cost effective at follow-up, outperforming all other
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conditions, but that it was as effective in terms of weight loss as the 10-session behavior-therapy-alone condition. This suggests that the computer-assisted behavior therapy may be as, or more, powerful than standard therapy. Further evidence of this comes from a follow-up study (Burnett, Taylor, & Agras, 1992) where the strongest predictors of weight loss were the use of the hand-held computers. Though this is yet to be empirically evaluated, the case example demonstrates a potential advantage of reduced therapist contact time. The computer may help reduce therapist contact time by reinforcing the patient's systematic use of cognitive procedures, helping the patient engage in active coping prior to, during, and after panic attacks, and reducing the amount of time involved in repetition of instructions for coping strategies and behaviors. This may potentially make therapy more enjoyable for therapist and patient. Cost savings as a result of reduction in therapist contact time would quickly cover any cost involved in the initial purchase of the computer hardware. Furthermore, the computers can be reused with each new patient, reducing the cost per patient. Finally, the reduction in treatment costs and possible improvement in treatment efficiency would be beneficial to the client. However, the major advantage of computer-assisted CBT is in the facilitation of homework and associated ongoing assessment. A lack of adherence to homework assignments can be a difficult clinical problem that may be related to therapist-client relationship issues among other factors. It may also be associated with a lack of structure for practice of new coping skills. The computer program provides structure through timed programmed practice as well as immediately accessible guidance. In the research literature there has been little progress made in the direct facilitation of homework practice. The effectiveness of this technology in facilitation of homework and self-assessment compliance needs to be assessed against the current methods. A randomized treatment comparison is presently under way to compare the computer-assisted therapy against a standard treatment. Hand-held computers are available with much greater memory than was the case with the PB-1000. This greater memory would allow for many more program features. Furthermore, the client in the case example reported that she would have preferred using her own self-statements, so future versions of the program will incorporate the facility for the client to enter his/her preferred coping self-statements. Farrell (1991) has argued that there are still considerable barriers to the use of computers in clinical practice. Evidence indicates that the barriers are not associated with clients' acceptance of the technology (e.g., Millstein, 1987; Taylor et al., 1990), although it is yet to be determined whether particular clients may find the integration of a computer in therapy unacceptable. Instead, results of a survey by Farrell (1989) suggest that resistance comes from the therapists themselves. This resistance arises from issues such as lack of consultation with therapists regarding development of practical and relevant applications, lack of systematic evaluation, and lack of accurate information about the applications. Future research should involve therapists in development and evaluation of these applications so that the benefits to the therapist and the client may be realized.
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