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Purpose: The comprehensive behavioral intervention for tics (CBIT) is the first-line psychotherapeutic treatment for individuals with tic disorders. However, most patients with tic disorders do not have access to CBIT due to different factors including lack of trained therapists, treatment cost, and travel distance. Such barriers are more prominent in non-English speaking countries. Therefore, the current study assessed the preliminary efficacy, feasibility, and acceptability of remotely administered group CBIT (RG-CBIT) in Japan.

Methods: This was an open-case series that adopted the AB design. Three Japanese children aged between 6 and 13 years who were diagnosed with TS were recruited. RG-CBIT was developed based on the published CBIT manual. Videoconference application, slide presentation software, and cloud learning platform were used as appropriate.

Results: The Yale Global Tic Severity Scale scores of all participants decreased from baseline to post-treatment. That is, the score reduced by an average of 7.0. Regarding feasibility and acceptability, the attendance rate of participants was 100%, and the process measurement items had favorable scores.

Conclusions: RG-CBIT had satisfactory efficacy, feasibility, and acceptability. Hence, it could mitigate the barriers for treatment access.
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Introduction

Tics are sudden, repetitive, non-rhythmic movements (i.e., motor tics) or vocalizations (i.e., vocal tics). Tic disorder is one of the neurodevelopmental disorders characterized by motor and/or vocal tics that begin in childhood. Tics may persist, and the type of tics can change over time. Symptom severity commonly peaks at the early years of teenage life (1). Chronic tic disorder (CTD) is characterized by tics lasting more than 1 year, and tics may be either motor or vocal, but not both. Tourette’s disorder (TD), also known as Tourette syndrome (TS), is characterized by the presence of one or more chronic multiple motor and vocal tics (2). In a previous meta-analysis, the prevalence of TS was 0.77%, and TS is more common in boys (3).

In most cases, tic disorders are mild to moderate, and they do not always require treatment. However, if tics are severe or children experience several psychosocial problems, such as deteriorating relationships with family and friends and interference with school and extracurricular activities, then treatment is required (4). The comprehensive behavioral intervention for tics (CBIT) is the first-line treatment for individuals with tic disorders (5). Woods and colleagues developed CBIT (6), which includes the core therapeutic components of psychoeducation, functional assessments and interventions (FAI), habit reversal training (HRT), and relaxation training (Figure 1). CBIT was designed to include eight sessions weekly for 10 weeks, followed by periodic booster session(s) to maintain treatment gains and to learn how to deal with tics that may emerge in the future. The first two sessions last 90 min (combined 180 min), during which patients and their parents receive psychoeducation about tics and learn the basics of the functional assessments/interventions and HRT procedures. The remaining sessions last 60 min and focus on administering core therapeutic components to additional tics and teaching patients and their parents regarding relaxation skills. CBIT was initially tested among children aged 9 years and older. However, a recent study showed that CBIT is effective in young children aged between 5 and 8 years, incorporating enjoyable and ingenious elements of the game called “the opposite game” (7). In this study, the authors highlighted that involving parents in behavioral interventions for young children improves the acceptability, efficacy, and durability.
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FIGURE 1
Difference between RG-CBIT and standard CBIT. FAI, functional assessments and interventions; HRT, habit reversal training; RG-CBIT, remotely administered group comprehensive behavioral intervention for tics; CBIT, comprehensive behavioral intervention for tics. The upper part (A) is a schematic diagram of the standard CBIT, and the lower part (B) is a schematic diagram of RG-CBIT. The dark gray cells indicate core therapeutic components. There were three primary differences between RG-CBIT and the standard CBIT (underline and bold text). First, the duration of all sessions were changed to 60 min. Second, the learning relaxation components were moved to the first session. Third, the core therapeutic components were trained in the first four sessions (combined 240 min) rather than the first two sessions (combined 180 min).


A controlled clinical study has shown that CBIT, similar to pharmacologic treatment, can improve tics in children and adults without causing significant side effects (8–10). Although CBIT is effective, several children with CTD and TS cannot access CBIT because of several factors including lack of trained therapists, treatment cost, travel distance, and time commitment (11–13). CBIT is not widely available particularly in non-English speaking countries (14). To address these barriers and to promote CBIT dissemination, controlled trials of remote administration, such as telehealth and internet-delivered psychotherapy, have been carried out recently. Himle et al. conducted a small randomized controlled trial (RCT) comparing CBIT delivered using the videoconference system and traditional face-to-face CBIT (15). Results showed that both formats were equally beneficial to children with tic disorders. In addition to CBIT, a large long-term follow-up study of ERP is underway in the United Kingdom. Remote Administration is an emerging and significant topic in behavioral therapy (16).

Group CBIT is another method that can increase treatment accessibility. Zimmerman-Brenner et al. conducted an RCT of group CBIT and group educational intervention. Results showed that group CBIT significantly decreased total and motor tic severity (17).

However, CBIT is not widely available in Japan due to a considerable lack of well-trained therapists. Although there is a Japanese translation of the manual established by Woods et al. (6), which was published in 2018, training opportunities for learning CBIT procedures are limited among therapists. Moreover, CBIT is not covered by public health insurance in Japan; thus, the cost burden on patients is substantial. Therefore, the current study aimed to assess the preliminary efficacy, feasibility, and acceptability of remotely administered group CBIT (RG-CBIT) for reducing tics in children with TS via an open-case series.



Materials and methods


Study design and ethical considerations

This was an open-case series that utilized the AB design study (two-phase design comprising a baseline and an intervention phase). The recruitment phase was 4 weeks; the baseline phase, 10 weeks; and the intervention phase, 10 weeks. Clinical assessments were performed 5 days before baseline (Ax1 assessment 1) and the first session (Ax2 assessment 2), and 5 days after the end of the sessions (Ax3 assessment 3). Standard care, including medication treatment, was continued (not changed) throughout the study period.

Written informed consents were obtained from the participants. This study was approved by the Ethical Committee of Dokkyo Medical University Saitama Medical Center (21019).



Participants

The inclusion criteria were as follows: (a) individuals aged between 6 and 15 years, (b) those with a diagnosis of TS based on the DSM-5 criteria (18), (c) those with a score of ≥ 14 for the total tic severity score on the Yale Global Tic Severity Scale (YGTSS), and (d) those who are medication free or on a stable medication for the treatment of tics, obsessive-compulsive disorder (OCD), and attention deficit hyperactivity disorder (ADHD) for at least 6 weeks, without planned changes during the study period. The exclusion criteria were as follows: (a) individuals with a diagnosis of other psychiatric disorders except for TS, ADHD, and OCD based on the DSM-5 criteria, (b) those with any serious physical disease, psychosocial, or neurological condition requiring treatment, (c) those with previous behavioral therapy for TS, and (d) those with lack of accessible home computer or tablet device and/or high-speed internet connection.

Three Japanese children aged between 6 and 13 years and diagnosed with TS were recruited from Child Development and Psychosomatic Medicine Center, Dokkyo Medical University Saitama Medical Center, in February 2021. The clinical characteristics were obtained during the recruitment phase (as shown in Table 1).


TABLE 1    Clinical characteristic details.
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Materials

Zoom© (Zoom Video Communications, Inc.), a secure, reliable video platform, was adopted to communicate between participants and therapists. It was chosen because of its high image resolution, availability, and affordability in the general population in Japan. The breakout-room function was another important factor that contributed to the decision to use Zoom©. Microsoft PowerPoint© is a slide presentation software that was used to explain the CBIT session contents. Google docs© and sheets© were used to design homework materials, and Google Classroom© is a cloud-based learning platform used to assign and submit the homework and provide feedback for the homework. Participants and therapists used their home computer or tablet with high-speed internet connection, and a built-in webcam was used to monitor the participant’s movements, positioning, and other non-vocal responses (e.g., nodding or raising the hand to indicate that a task is completed) during the meetings. Zoom, or email or cellular phones were used to communicate with participants outside of the RG-CBIT sessions as needed.



RG-CBIT and procedure

RG-CBIT was developed based on the CBIT manual developed by Woods and colleagues in terms of the number and components of treatment sessions, distribution of CBIT contents, and length of intervention. RG-CBIT was modified by the authors [Takeshi Inoue (TI) who has a Ph.D. degree in Medicine and a Board-Certified Member of the Japanese Society of Child Neurology and who is well experienced in all aspects of TS and CTD, Kohei Togashi (KT) who was a clinical psychologist certified in Japan and a doctoral-level behavior analyst, and Jumpei Iwanami (JI) who was a clinical psychologist certified in Japan and has a master’s degree in psychology]. Consultation with Dr. Douglas Woods was performed as needed. There were three primary differences between RG-CBIT and standard CBIT. First, the duration of all sessions was changed to 60 min because duration of 90 min remote session was lengthy for young children. Second, learning relaxation components were moved to the first session since they were easy to teach and perform. Third, the skills required to implement these therapeutic components are complex and we wanted to provide the participants with multiple opportunities to practice them. Thus, core therapeutic components (psychoeducation, FAI, HRT, and relaxation training) were trained in the first four sessions (combined 240 min) rather than the first two sessions (combined 180 min) (Figure 1).

All sessions were facilitated simultaneously by the two qualified clinical psychologists in one group. Educational slides were basically adopted strictly from the handbook. The slides were designed familiar and ingenious including illustrations, videos, and quizzes, to be enjoyable and approachable for even young children. The video contents included scenes about tic maintained by attention (social positive reinforcement), escape/avoidance (social negative reinforcement), and automatic reinforcement. KT was in charge of administering the core therapeutic components, and JI provided technical support as needed during the first four sessions (core therapeutic sessions). A lecture on social support, or how to give appropriate praise and reminder for the competing response (a specific action that makes the tic more difficult to emerge), was given at the end of the core therapeutic sessions to parents. Besides, the parents were involved throughout the sessions. For instance, helping the children with selecting appropriate competing responses, conducting homework with the children, and monitoring and recording the children’s tics.

In sessions 5–7, which focused on a specific individual tic (specific tic sessions), HRT was provided in group settings according to each participant’s tic. If one participant (child–parent dyads) participated in the HRT, other participants observed the training. FAI was conducted separately (one on one) using the breakout-room function of Zoom© with KT. We created opportunities for participants to talk with the therapist individually. Hence, they could discuss issues that they may not be comfortable sharing with the group. A booster session was provided to review the topics covered in the previous sessions and treatment gains, and to learn how to deal with newly emerging tics in the future (as shown in Figure 1).

The core therapeutic sessions and specific tic sessions (the first seven sessions) were held weekly. A booster session was held 4 weeks after the last specific tic session to promote skill maintenance. The duration of the entire treatment program was 10 weeks. Consistent with the manual, a weekly homework was created using Google docs© and sheets©, which was assigned and submitted via Google Classroom©. KT checked and provided feedback weekly and individually via Google Classroom©.



Assessment measures

Clinical assessments were performed 5 days before the baseline (Ax1 assessment 1) and the first session (Ax2 assessment 2), and 5 days after the end of the sessions (Ax3 assessment 3). Table 2 depicts the detailed assessment schedule. Questionnaire-based assessments were mailed to the participants, and interview-based assessments were conducted by an experienced medical doctor (non-therapist) via Zoom©.


TABLE 2    Schedule of assessments.
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Yale global tic severity scale (19)

The YGTSS result was the primary outcome measure for evaluating the preliminary efficacy of the intervention for reducing tics. YGTSS is a semi-structured interview that is the gold standard for tic assessment. It yields two separate 0–50-point scales. The Total Tic Severity scale can be used to assess the severity of motor and vocal tic symptoms across the domains of tic number, frequency, intensity, complexity, and interference. The Tic Impairment scale assesses the extent to which the tics lead to impairment in the child’s daily life and activities (impairment scale score: 0–50). In both scales, higher scores indicate more severe tic symptoms or impairment.



Clinical global impression (20)

The Clinical Global Impression (CGI) rating scale is one of the most widely used assessment scales for assessing symptom severity and treatment response in intervention studies of patients with mental disorders. The CGI Severity score (CGI-S) is an observer-rated seven-point scale for evaluating illness severity at the time of assessment (scored between 1: normal, not at all ill and 7: among the most extremely ill patients). The seven-point CGI Improvement scale (CGI-I) rates improvement from 1 (very much improved) and 7 (very much worse due to intervention). A rating of 4 indicates that a patient did not experience any improvement after the intervention.



Premonitory urge of tics scale (21, 22)

Premonitory Urge of Tics Scale (PUTS) is a 9-item self-reported questionnaire scored from 1 to 4 (with a total score of 9–36), which is commonly used to assess premonitory urge strength. The Japanese version was designed using rigid methods, including translation and back translation, and with sufficient internal and concurrent validity.



Strength and difficulties questionnaire (23, 24)

Strength and Difficulties Questionnaire (SDQ) is a 25-item questionnaire that is used to assess the emotional and behavioral perspective of children. It was answered by the parents in this study. These items comprise five scales, which are as follows: emotional symptoms, conduct problems, hyperactivity/inattention, peer relationships problem, and prosocial behavior. The previous four subscales were added together to generate the total difficulty score (range: 0–40) (based on 20 items), with higher scores indicating more severe conditions.



Japanese version of the client satisfaction questionnaire-8 (25, 26)

Client Satisfaction Questionnaire-8 (CSQ-8) is an 8-item self-report questionnaire providing comprehensive measures of patient or client satisfaction with services in the medical and mental health primary care. Each item was scored from 1 to 4 (with a total score of 8–32), with higher scores representing higher satisfaction.



Japanese version of the working alliance inventory-short revised (27, 28)

Working Alliance Inventory-Short Revised (WAI-SR) is a recently refined self-reported questionnaire evaluating the therapeutic alliance that assesses three key aspects: agreement on the tasks of therapy, agreement on the goals of therapy, and development of an affective bond. It contains 12 questions according to the 7-point Likert scale (with a total score of 12–84), with higher scores indicating good alliance.



Modified version of the treatment evaluation inventory (29, 30)

Treatment Evaluation Inventory (TEI) is a commonly used measure of treatment acceptability. Modified TEI contains 11 items divided into two subscales: (a) general acceptability scale (8 items) and (b) negative aspect subscale (3 items). Each item is seven-point Likert scale (with a total score of 11–77). A score of 44 indicates moderately favorable attitudes toward the treatment, with higher scores representing favorable treatment.





Results

Three participants attended all the sessions and completed all assessments.

Figure 2 shows the YGTSS scores. During baseline (between Ax1 and Ax 2), the Total Tic Severity scale score did not change. However, after the intervention, the scores decreased by 9, 9, and 3 points for cases 1, 2, and 3, respectively. The score reduced by an average of 7.0. The Tic Impairment scale score did not change at baseline. However, it decreased by 10, 0, and 10 points for cases 1, 2, and 3, respectively, after the intervention.


[image: image]

FIGURE 2
Baseline and post-treatment YGTSS. At baseline, the Total Tic Severity scale score did not change. However, after the intervention, those scores decreased by 9, 9, and 3 points for cases 1, 2, and 3, respectively. The score reduced by an average of 7.0.


Table 3 depicts the CGI and PUTS scores. The CGI-S and CGI-I score showed no change or worsened at baseline. Nevertheless, they showed improvement in two cases after the intervention (Table 3). Figure 3 shows the SDQ scores. After the intervention, the total SDQ scores increased by 6, 3, and 3 points for cases, respectively.


TABLE 3    Clinical outcomes (CGI and PUTS).
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FIGURE 3
Baseline and post-treatment SDQ. After the intervention, the total SDQ scores increased by 6, 3, and 3 points for cases 1, 2, and 3, respectively.


Table 4 shows the process measures (CSQ-8J, J-WAI-SR, and Modified-TEI). The average CSQ-8J, J-WAI-SR, and Modified-TEI were 28.0, 75.0, and 65.3, respectively.


TABLE 4    Process measures (CSQ-8J, J-WAI-SR and TEI-R).
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Discussion

Using the Bayesian network meta-analysis methods, Liang et al. showed that CBIT is an effective treatment for patients with TS (31). However, most children and adolescents with TS, particularly in non-English speaking countries, do not have access to CBIT because of several barriers. Thus, we developed RG-CBIT to eliminate barriers such as lack of trained therapists, treatment cost, and travel distance. The current study aimed to evaluate the preliminary efficacy, feasibility, and acceptability of RG-CBIT via an open case series.

Tic severity and impairment reduced from baseline to post-intervention in this study. Tic severity and tic-related impairment reduced based on the assessment using YGTSS. Piacentini et al. performed a large RCT examining the efficacy of individual face-to-face CBIT. Results showed that the total tic severity score decreased by an average of 7.6 points (8). The current study showed a similar improvement. That is, the total tic severity score decreased by 7.0 points even though remote administration and group format were applied. A 6-7 point decrease in the total tic severity score is an indicator of treatment response (32), and we believe that our trial was clinically effective. Impairment scores on YGTSS were not high from baseline for all 3 participants, this is probably because they had previously attended our facility, received psycho-education as usual medical care, and consulted with the school.

Moreover, improvement was also observed based on CGI, and this finding supports the efficacy of RG-CBIT. Even though the number of sessions specifically focused on tics, it was less than that specified in the original CBIT manual (Figure 1), and the results of the current study were comparable to that of previous ones. One potential explanation is that HRT was provided in groups. Thus, the participants could also learn to deal with the tic symptoms of other patients. Another reason is that the four separate core therapeutic components sessions may have a positive impact on the retention of knowledge and skills.

Despite the explicit teaching about awareness to the perception of premonitory urges and instruction of voluntary competing response in HRT contents, the PUTS score did not improve with RG-CBIT. Previous studies have reported similar results (8, 10, 33).

Strength and difficulties questionnaire was used to assess the impact of RG-CBIT on the QOL of patients. Results showed that the QOL increased after the intervention. SDQ is affected by different factors including school life and family relationships. Thus, it might have been influenced by other factors other than the intervention in this study (23, 34).

Regarding the feasibility and acceptability of RG-CBIT, the attendance rate of participants was 100%, and the patients had strong treatment satisfaction and therapeutic alliance based on the process measures (CSQ-8J, J-WAI-SR, and TEI-R) (Table 4). The CSQ-8J and J-WAI-SR findings were similar to those reported by Ricketts et al. (35) and Himle et al. (15). This finding is particularly significant, as doing group remote therapy has become even more important during the coronavirus disease 2019 pandemic. The average scores were favorable. However, these scores were lower in case 3. In this open case series, the participants were aged 6, 9, and 13 years. Case 3 was the oldest among the three participants and was only a junior high school student. Group sessions were conducted using methods that can help the youngest participant understand instructions and maintain attention during the session, therefore, 13 years-girl may have felt a little bored. The age difference might have affected the process measures of case 3, and the inclusion of matching age groups may enhance the acceptability of this treatment. Additionally, homework wasn’t submitted in Case 3, occasionally. It is also important to devise ways to enhance the submission of homework.

Regarding materials, Zoom© was a reliable video platform. We can observe their facial expression and fine motor tics even eye blinking, lip cramp, and so on. The breakout-room was useful for private consultations in FAI as intended, except that it is a bit complicated to operate. The participants were asked to keep their video cameras on throughout the sessions so the therapist could monitor their responses. As for Google Classroom©, it was a favorable way to provide feedback for the homework, however, trouble occurred occasionally with sharing files between participants and the therapist. The current study had several limitations. That is, the research design was not controlled, and a small sample size was included. Moreover, RG-CBIT was delivered during the circumstances of a COVID-19 pandemic. The repeated lockdowns and restrictions on school life might have affected the mental health of all children, and may have had no small impact on the participants in this study. Finally, follow-up assessment was not conducted. Thus, whether gains were maintained is unknown. In the near future, we plan to conduct an assessor-blind RCT of RG-CBIT on children with tic disorders that can address these limitations.

In conclusion, RG-CBIT had satisfactory efficacy and adequate feasibility and acceptability. Although further studies are required, the current research supported previous notions showing that RG-CBIT is effective for reducing tic severity and impairment. Moreover, remote administration and group setting could mitigate barriers for accessing CBIT such as lack of experienced psychotherapists, treatment cost, and travel distance.
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