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Abstract

Objective: Our aim was to conduct a pilot randomized controlled trial of a

novel cognitive behaviorally based intervention for pediatric PNES called

Retraining and Control Therapy (ReACT). Methods: Participants were random-

ized to receive either eight sessions of ReACT or supportive therapy, and partic-

ipants completed follow-up visits at 7- and 60-days posttreatment. The primary

outcome measure was PNES frequency at 7-days posttreatment. Eligibility crite-

ria included children with video-EEG confirmed PNES and participant/parent

or guardian willingness to participate in treatment. Exclusion criteria included

substance use, psychosis, and severe intellectual disability. Forty-two patients

were assessed for eligibility and 32 were randomized. ReACT aimed to retrain

classically conditioned, involuntary PNES by targeting catastrophic symptom

expectations and a low sense of control over symptoms using principles of habit

reversal. Supportive therapy was based on the assumption that relief from stress

or problems can be achieved by discussion with a therapist. Results: Twenty-

nine participants (Mage = 15.1 years, SDage = 2.5; 72.2% female; 57.1% Cau-

casian, 28.6% African American) completed 7-days postprocedures. For PNES

frequency, the Wilcoxon Rank Sum test statistic was 273.5 yielding a normal

approximation of Z = 4.725 (P < 0.0001), indicating a significant improvement

in PNES frequency for ReACT at 7-days posttreatment compared to supportive

therapy. Participants with PNES in the 7-days posttreatment were removed

from the study for additional treatment, resulting in no 60-day follow-up data

for supportive therapy. Interpretation: ReACT resulted in significantly greater

PNES reduction than supportive therapy, with 100% of patients experiencing

no PNES in 7 days after ReACT. Additionally, 82% remained PNES-free for

60 days after ReACT.

Introduction

Psychogenic non-epileptic seizures (PNES) are a func-

tional neurological disorder (FND; also known as conver-

sion disorder) characterized by seizure-like symptoms

without EEG correlates.1 About 20% of patients in seizure

clinics are diagnosed with PNES2 with typical onset in

adolescence or early adulthood.3 PNES are severely debili-

tating to children and families, affecting academics, physi-

cal functioning, peer relationships, and finances.4–8

The etiological understanding of PNES has evolved

over time. Providers often explain PNES as a physical

manifestation of psychological distress from disturbances

in personal relationships, stress, childhood abuse, or

trauma.9,10 However, some patients with FND do not

have a comorbid psychiatric diagnosis or trauma history,

and for the ones who do, it is unclear if (and if yes, how)

it is related to the etiology of their FND.11,12 This sug-

gests trauma and/or psychopathology may not be the

most effective targets for PNES intervention.
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Recent research has provided evidence for two addi-

tional risk factors associated with PNES: catastrophic

symptom expectations and perceived control over symp-

toms. Children with PNES have greater catastrophic

symptoms expectations such as, “When my head is

pounding, I worry I could have a stroke,”13,14 which can

result in the occurrence of the expected symptoms.15

Additionally, children report no control over their

PNES,16 indicating that children perceive PNES to be

involuntary. Experimental research in adults has con-

firmed the finding of impaired perceived control over

actions in patients with FNDs.17–19 This supports the

development of a novel PNES intervention targeting these

factors.

Despite the significant prevalence, there are no pub-

lished randomized clinical trials (RCTs) assessing the

treatment of pediatric PNES. However, there have been a

few RCTs published assessing treatment of adults with

PNES. Based on these studies, psychotherapy appears to

be a promising treatment in pilot studies. However, only

between 25% and 56% of patients have achieved complete

PNES remission in these studies,20–22 suggesting that fur-

ther refinement of psychotherapy-based interventions is

needed. These treatments use the psychoanalytic explana-

tion for FND and target fear avoidance or work to attri-

bute patients’ symptoms to psychosocial issues.22,23 In the

largest RCT assessing CBT for PNES in adults by target-

ing fear avoidance, there was no difference in PNES

between CBT with standard medical care and standard

medical care alone at 12 months after treatment.24 These

negative results suggest mood is not the most effective

PNES treatment target and support the investigation of

novel treatment targets.

The aim of this pilot study was to determine the effec-

tiveness of Retraining and Control Therapy (ReACT), a

novel cognitive behaviorally based therapy for treating

pediatric PNES which targets catastrophic symptoms

expectations and perceived control over symptoms.

Methods

Design overview

A 1:1 parallel-group design with participants randomized

to one of the two arms: Retraining and Control Therapy

(ReACT) versus supportive therapy control. After screen-

ing, participants were randomized and follow-up visits

were conducted 7 (primary outcome measure) and

60 days after treatment. Seven days pre and posttreatment

were chosen as the comparison times in order to include

only prospectively recorded PNES frequency data since

the baseline visit and first intervention visit were sched-

uled about one week apart. In order to prevent patients

from being discharged from treatment after the 8-week

intervention, the protocol specified that if participants in

either intervention continued to have PNES in the 7 days

after the final treatment session they would have the

option to be removed from the study and receive the

other intervention.

Settings and participants

Participants were enrolled from November 2016 to April

2019 at the University of Alabama at Birmingham

Department of Psychiatry. The study is registered at Clin-

icalTrials.gov (#NCT02801136). Institutional review board

approval and written informed consent and assent were

obtained. Eligibility criteria included children and adoles-

cents with video-EEG confirmed PNES and a parent or

guardian willing to participate in the treatment. Comor-

bid diagnosis of epilepsy was acceptable as long as the

patient’s neurologist confirmed epileptic seizures were

controlled (seizure-free for at least 6 months). Exclusion

criteria included substance use, psychosis or severe intel-

lectual disability.

Randomization and interventions

Randomization was prepared via statistician in closed

envelopes in blocks of 6 with a unique randomization

number generated for each participant. Research staff

were blinded to group assignment during baseline and

follow-up visits, and the statistician was blinded to group

assignment during analyses.

Trained Clinical Psychology PhD students conducted

the therapy, and the first author (ADF), a clinical psy-

chologist who developed ReACT, supervised each ReACT

and supportive therapy session in person for at least

15 min to ensure treatment fidelity. Students who con-

ducted supportive therapy had not received ReACT train-

ing in order to prevent treatment contamination. Since

studies of these two treatment approaches have not been

performed in children and adolescents previously, the

study was presented to the PhD student therapists, par-

ents, and children as an assessment of two equal interven-

tions used to treat PNES, and there was no preference or

bias assigned to either treatment.

ReACT

This manualized intervention is based on the Integrated

Etiological Summary Model in which PNES are described

as the result of catastrophic symptom expectations and/or

classically conditioned responses.25 It uses cognitive-be-

havioral principles aimed at retraining classically condi-

tioned, involuntary PNES by targeting catastrophic
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symptom expectations and a low sense of control over

symptoms as opposed to adult treatments that target anx-

iety, depression and/or trauma.23

The intervention includes four steps (Table 1): (1) a

clear etiological description based on the Integrated Etio-

logical Summary Model,25 (2) an individually tailored

patient plan to retrain physical symptoms which chal-

lenges catastrophic symptom expectations and teaches

patients to engage in behaviors incompatible with PNES

similarly to habit reversal, an evidence-based behavioral

treatment for retraining tics,26 (3) a family plan to react

to PNES in which they monitor the patient for safety but

otherwise allow the patient to follow their plan to inde-

pendently control the episode, and (4) a plan to return to

school and social activities.

The treatment plan was developed in the initial session

separately with the child and parent/guardian, and the

child and parent/guardian meet together at the end of the

session to review the plan. Topics covered in subsequent

sessions were based on the patient’s progress throughout

the week. Once PNES subsided, the therapist began gener-

alizing the cognitive-behavioral strategies to address gen-

eral stressors. The final session was focused on relapse

prevention, and a plan to control potential recurrent

symptoms was developed.

Supportive therapy control intervention

Participants randomly assigned to the control group

received eight sessions of non-directive supportive therapy

of the same duration and intensity as ReACT sessions.

The etiological explanation given was that PNES are the

result of stressors and anxiety. The provision of support-

ive therapy as a standard of care is based on the assump-

tion that relief from stress or problems can be achieved

by discussion with a therapist. The purpose is not to

acquire new skills or find solutions to problems.27 The

sessions included discussion about life stressors, and ther-

apists offered empathy. This approach is often used for

general mood concerns.27

Outcomes and follow-up

The primary outcome was PNES frequency during the

7 days posttreatment. Other outcomes included mood,

somatization, coping skills, and Health-Related Quality

Of Life (HRQOL). Participants and their parents prospec-

tively recorded the number of PNES that occurred in the

7 days before treatment, 7 days posttreatment, and

60 days after their final visit using a daily PNES log. Dis-

crepancies in PNES reported between the participant and

parent were discussed in person, and a consensus was

reached. Participants also completed the Adolescent

Coping Orientation for Problem Experiences (ACOPE),

Behavior Assessment System for Children, Second Edition

(BASC-2), Children’s Somatic Symptoms Inventory

(CSSI) and the Pediatric Quality of Life Inventory

(PedsQL) Generic Core Scales at baseline and 7-day fol-

low-up visits and the Childhood Trauma Questionnaire

Table 1. Detailed outline of Retraining and Control Therapy (ReACT)

treatment sessions.

Parent/guardian Child

Session

1

1 Complete new patient

intake

2 Provide psychoeducation

on the etiology of PNES

3 Develop a plan for fam-

ily/friends to respond to

PNES

1 Complete new patient

intake

2 Provide psychoeducation

on the etiology of PNES

3 Develop a plan for the

patient to retrain PNES

4 Develop a plan to return

to school

Sessions

2–3

1 Update on progress

through the week

2 Review family/friend and

school plans

3 Address factors that are

reinforcing PNES symp-

toms

4 Discuss potential rein-

forcers to reward pro-

gress

1 Update on progress

through the week

2 Review patient plan and

school plans

3 Address factors that are

reinforcing PNES symp-

toms

4 Discuss potential rein-

forcers to reward pro-

gress

Sessions

4–5

1 Update on progress

through the week

2 Review family/friend and

school plans

3 Discuss potential punish-

ers that can be added to

increase treatment com-

pliance, if needed

1 Update on progress

through the week

2 Review patient and

school plans

3 Discuss potential punish-

ers that can be added to

increase treatment com-

pliance, if needed

Sessions

6–7

1 Update on progress

through the week

2 Review family/friend and

school plans, as needed

3 Discuss the effectiveness

of reinforcers/punishers

1 Update on progress

through the week

2 Review patient and

school plans, as needed

3 As PNES decrease, gener-

alize CBT strategies in

PNES plan to address

other stressors (thought

tracking, challenging and

replacing irrational

thoughts)

Session

8

1 Update on progress

through the week

2 Discuss the potential for

relapse and explain

spontaneous recovery

3 Plan for responding to

future PNES symptoms

1 Update on progress

through the week

2 Review and reinforce

parts of the plan they

believe to be most effec-

tive in allowing them to

control symptoms

3 Plan for responding to

future PNES symptoms
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(CTQ) at baseline. The ACOPE identified the behaviors

adolescents used in managing problems or difficult situa-

tions,28 the BASC-2 measured anxiety and depression,29

the CSSI assessed a variety of somatic symptoms,30 the

PedsQL measured HRQOL, and the CTQ measured child-

hood history of abuse and neglect.31 All data were dou-

ble-entered by independent researchers and compared for

differences. Statistical differences between data entries

were <3%, and all differences were assessed and corrected.

Participants who discontinued the treatments early were

encouraged to complete all follow-up data assessments.

Statistical analyses

Power analysis

Based on the between-groups effect size of 0.75

observed in a previous adult RCT for PNES treat-

ment,21 a sample size of 58 was planned to provide

>80% power at the two-tailed 0.05 a-level to reject the

null hypothesis of no difference in ReACT and control.

However, after the first author (ADF) observed during

the therapy sessions that all participants in ReACT had

obtained PNES cessation compared to only one person

in supportive therapy, the statistician (DL) performed

the primary analysis and observed a test statistic of

273.5 which yielded a normal approximation of

Z = 4.725 and P < 0.0001, resulting in early conclusion

of the trial. As this was an unplanned interim analysis,

we compared the observed test statistic and P-value to

the appropriate O’Brien-Fleming boundaries we would

have needed if this analysis was prespecified. Using the

O’Brien-Fleming alpha spending function,32 29/

58 = 50% of the data accrued, an overall two-tailed

Type 1 error rate of 0.05, the boundary indicates that

any test with P-value < 0.0056 would indicate a neces-

sary stop. Thus, had we planned for this interim analy-

sis, the trial would have been stopped.

Outcome analyses

Intention-to-treat analysis was conducted and included

data from participants who discontinued therapy before

eight sessions but remained in the study and continued

data assessments. Based on published guidelines,33 data

from participants lost to all follow-up (n = 3) were

not imputed because all missing were in the supportive

therapy arm which suggests the complete case is biased

toward the null and imputing would strengthen the

significance of the outcomes. The primary outcome of

PNES frequency postintervention was compared using

the Wilcoxon Rank Sum test. We initially planned to

perform parametric analyses, but the lack of PNES in

the ReACT group indicated that there was no

variability in that group. Thus, most analyses that

could have been considered would not be valid or

reach statistical convergence. Therefore, the Wilcoxon

Rank Sum test was employed since it tests for distribu-

tion differences between groups and not merely mean

differences. Average postintervention questionnaire

responses were compared between groups using linear

models containing fixed effects for group and adjusting

for baseline response. All analyses were generated using

SAS software, Version 9.4 of the SAS System for Win-

dows. Copyright © 2016 SAS Institute Inc. Cary, NC,

USA.

Results

Baseline characteristics

Twenty-nine participants were analyzed

(Mage = 15.1 years, SDage = 2.5; 72.2% female; 57.1%

Caucasian, 28.6% African American). Demographic data

by the group are shown in Table 2, and epilepsy history

and medication use are shown in Table 3. Baseline vari-

ables were not different between groups. Family history of

epilepsy was present in 41.4%, and 10.3% had comorbid

epilepsy. Some participants reported physical and emo-

tional abuse, but no participants reported a history of

sexual abuse on the CTQ. Twenty-eight percent of partic-

ipants had clinically significant scores for anxiety on the

BASC-2, 10% had clinically significant scores for depres-

sion and 21% had clinically significant scores for both

anxiety and depression. Forty-eight percent had no clini-

cally significant elevations for anxiety or depression.

Table 2. Demographics by group (only completers included).

ReACT

(n = 17)

Supportive

(n = 12)

Characteristics % %

Gender

Female 82.4 58.3

Race

Caucasian 58.8 54.5

African American 29.4 27.3

Other 11.8 18.2

# With history of physical abuse 5 4

# With history of sexual abuse 0.0 0.0

# With history of emotional

abuse

3 4

Mean � SD Mean � SD

Age (y) 14.9 � 2.2 15.4 � 2.9

Months since PNES onset 7.89 � 7.15 7.04 � 7.45

There are no significant differences between ReACT and supportive

therapy for any baseline characteristic.
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Subject disposition

As shown in Figure 1, 71% of the ReACT group and 67%

of the supportive therapy group completed all eight ther-

apy sessions. Participants’ reasons for ending treatment

early differed by therapy assignment, with those in

ReACT discontinuing because of PNES cessation and

those in supportive therapy discontinuing because of

worsening of or no improvement in symptoms or new

cancer diagnosis. Ninety-one percent of participants

enrolled in the study completed at least one follow-up

visit, and all participants lost to all follow-up visits (9%)

had been assigned to the supportive therapy group.

Primary analysis of treatment effect on
PNES frequency

The primary outcome measure was PNES frequency in

the 7 days after treatment. For the number of PNES,

the Wilcoxon Rank Sum test statistic was 273.5 which

yielded a normal approximation of Z = 4.725

(P < 0.0001). This indicates that the distribution of

PNES frequency at 7-days post was significantly lower

for ReACT than supportive therapy, with all partici-

pants in the ReACT group having no PNES and the

supportive therapy group having an average of 3.0

(�2.5) PNES in the 7 days after treatment (Table 4).

One participant in the supportive therapy group had

no PNES 7 days after treatment, but they were lost to

follow-up at 60 days post. Because participants in sup-

portive therapy who had PNES in the 7 days after

treatment were removed from the study to receive

additional treatment, there is no 60-day PNES average

for the supportive therapy group. It took an average

of 4.6 sessions for participants in ReACT to have zero

PNES.

Treatment effect on secondary outcomes

On the ACOPE, participants had significantly decreased

scores for the Self-Reliance/Optimism (F(1,26) = �2.34,

P = 0.03), Solving Family Problems (F(1,26) = �2.06, P

= 0.049), Avoiding Problems (F(1,26) = �2.42, P = 0.02),

Seeking Spiritual Support (F(1,26) = �2.55, P = 0.01),

Being Humorous (F(1,26) = �2.25, P = 0.03), Relaxing

(F(1,26) = �3.05, P = 0.01), and Total Coping (F

(1,26) = �2.22, P = 0.04) scales after ReACT. This indi-

cates participants in ReACT engaged in these skills less

frequently after treatment compared to supportive ther-

apy. Differences in BASC-2 anxiety and depression, CSSI

somatization and PedsQL scores were not significant

(Table 5).

Discussion

Three salient points emerge from this pilot RCT. First,

ReACT resulted in significantly greater PNES reduction

than supportive therapy, with 100% of patients having no

PNES in the 7 days after ReACT. Additionally, in the

60 days after ReACT, 82% remained PNES-free, suggest-

ing that ReACT is effective in treating pediatric PNES.

ReACT also works quickly to reduce PNES, with partici-

pants reaching PNES cessation after fewer than five ses-

sions on average. The success rate of ReACT is higher

than studies using CBT for PNES in adults.20,21,23,24 How-

ever, it is unclear if this is due to a difference in PNES

between pediatric and adult populations or due to the

treatment targets of the CBT treatments whereas adult

PNES CBT treatments target fear avoidance21,22 and work

to reattribute patients’ symptoms to psychosocial

issues,20,23,34 while ReACT aims to decrease catastrophic

symptom expectations and directly retrain physical PNES

symptoms in order to increase patients’ control over their

symptoms.35

Second, it is noteworthy that significant reductions in

PNES were demonstrated after ReACT, while anxiety and

depression were not significantly changed. This is consis-

tent with research in adults with PNES in which patients

had significantly decreased anxiety and depression

through the use of a selective serotonin reuptake inhibitor

but no significant reduction of PNES frequency compared

to placebo.34 PNES are often explained as the result of

anxiety or depression, and PNES treatments often attempt

to treat mood to address PNES.20,21,23 Based on the Inte-

grated Etiological Summary Model25 used in ReACT,

tying PNES symptoms to patients’ mood symptoms could

result in expectations that PNES will occur in response to

feelings of anxiety and depression, resulting in PNES

occurring in those situations more often. Our findings

suggest that PNES may be successfully treated without

Table 3. Medications and epilepsy history.

ReACT (n = 17) Supportive (n = 12)

# #

Comorbid epilepsy 2 1

Family history of epilepsy 8 4

SSRI 3 3

SNRI 2 0

Buspirone 1 0

Antipsychotic 3 1

Antiepileptic medication 3 2

Benzodiazepine 0 1

Alpha-2-agonist 0 1

No medications 9 7

There are no significant differences between ReACT and supportive

therapy.
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targeting mood symptoms. Because anxiety and depres-

sion are often chronic issues with high rates of recur-

rence,36,37 treating PNES directly as opposed to tying it to

comorbid mood issues may allow for the prompt treat-

ment of PNES and decrease recurrence rates that might

occur with relapses in mood disorders. Further, some

patients with PNES do not have comorbid mood disor-

ders,12,38 and targeting other mechanisms of PNES may

be more beneficial for them. Additional research is

needed to further investigate this finding.

Assessed for eligibility (n=42)

Excluded (n=10)
o Not meeting inclusion criteria 

(n=10)

Analyzed  (n=12)
o Excluded from analysis (n=3) due to 

lost to all follow-up

Lost to follow-up (n=15)
o Removed from study after 7 days post

for additional treatment due to 
continued PNES (n=11)

o Lost to 60 day follow-up (n=1)
o Lost to follow-up for 7 and 60 days

post (n=3)
Discontinued intervention (n=5)

o Due to worsening or no improvement 
in symptoms (n=4)

o Due to new cancer diagnosis (n=1)

Allocated to intervention (n=15)—Supportive
o Received allocated intervention (n=15)

Lost to follow-up (n=1)
o Obtained 7 days post data but lost to 

follow-up for 60 days post
Discontinued intervention (n=5)

o Discontinued due to cessation of 
PNES episodes

Allocated to intervention (n=17)—ReACT
o Received allocated intervention (n=17)

Analyzed  (n=17)
o Excluded from analysis (n=0)

Allocation

Analysis

Follow-Up

Randomized (n=32)

Enrollment

Figure 1. CONSORT flow diagram of the randomized clinical trial for pediatric psychogenic non-epileptic seizures comparing Retraining and

Control Therapy (ReACT) and supportive therapy.
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Third, participants used significantly fewer coping

strategies after ReACT compared to supportive therapy.

Specifically, participants engaged in fewer avoidant or dis-

traction coping strategies, such as using humor, using

substances, avoiding situations that cause problems, lis-

tening to music, and daydreaming. These results are con-

sistent with ReACT’s focus on directly addressing PNES

rather than using distraction or avoidance. Additionally,

the reduction in other coping skills such as attempts to

solve family problems, engaging in religious behaviors,

being organized, and thinking positively about the situa-

tion may be the result of an overall reduction in the need

for engagement in coping behaviors due to the resolution

of PNES after ReACT.

Other secondary measures were not significantly differ-

ent between ReACT and supportive therapy. However,

somatization was reduced and HRQOL was increased

after ReACT as compared to supportive therapy. This

study was not powered to assess the secondary measures,

and a larger sample size may result in significant differ-

ences in these outcomes.

These results have several important clinical implica-

tions. First, ReACT is the first RCT for the treatment for

pediatric PNES. Although the sample size is modest, the

robust results suggest ReACT is an efficacious treatment

and validates the need for additional research on the

treatment. Second, ReACT appears to work in less than

five sessions on average as opposed to other CBT treat-

ments which typically require 12 sessions. Psychotherapy

Table 4. PNES outcomes.

ReACT Supportive

Mean � SD Mean � SD

PNES frequency 7 days before therapy 9.9 � 12.5 3.6 � 2.81

PNES frequency 7 days after therapy 0.0 � 0 3.0 � 2.5

PNES frequency 60 days after therapy 0.56 � 1.37 NA2

Therapy sessions until 0 PNES reached 4.6 � 1.9 NA

1Difference between ReACT and supportive therapy in PNES fre-

quency 7 days before therapy is not significant.
2Supportive participants were removed from the study for additional

treatment if they experienced PNES within 7 days after completion of

therapy, and therefore, there are no 60-day outcomes data for the

supportive group.

Table 5. Average of secondary measures and test statistics for linear models containing fixed effects comparing ReACT and supportive therapy at

7 days post and adjusting for 7 days pretreatment results. Higher scores signify greater endorsement of the characteristic.

Characteristic

ReACT 7 days pre

M (SD)

ReACT 7 days post

M (SD)

Supportive 7 days pre

M (SD)

Supportive 7 days post

M (SD) F P

ACOPE

Ventilating feelings 19.2 (2.7) 12.9 (11.3) 14.8 (10.3) 16.9 (9.3) �1.74 0.09

Seeking diversions 24.5 (5.3) 14.2 (12.8) 19.0 (13.0) 20.7 (11.0) �1.71 0.10

Self-reliance\optimism 19.6 (4.7) 11.8 (10.9) 15.6 (10.4) 17.6 (9.3) �2.34 0.03*

Developing social

support

22.1 (3.9) 12.9 (11.5) 16.2 (10.6) 17.4 (9.5) �1.56 0.13

Solving family problems 19.6 (4.1) 12.2 (11.4) 13.3 (10.0) 15.8 (9.1) �2.06 0.049*

Avoiding problems 22.2 (1.6) 12.8 (11.1) 15.2 (9.7) 17.8 (8.6) �2.42 0.02*

Seeking spiritual support 9.2 (4.0) 4.9 (4.9) 7.3 (5.9) 7.4 (5.1) �2.55 0.01*

Investing in close friends 7.2 (1.8) 4.2 (3.9) 4.4 (3.6) 5.5 (3.2) �1.89 0.07

Engaging in demanding

activity

13.9 (3.8) 7.6 (7.0) 10.0 (7.7) 11.6 (6.8) �1.98 0.06

Being humorous 7.6 (1.5) 4.9 (4.5) 5.8 (4.2) 6.8 (3.8) �2.25 0.03*

Relaxing 13.5 (2.0) 7.2 (6.4) 9.6 (5.9) 12.3 (6.0) �3.05 0.01**

Total coping 183.8 (18.9) 108.1 (94.1) 135.0 (87.9) 153.2 (78.3) �2.22 0.04*

BASC-2 self report

Anxiety T-score 54.6 (13.3) 52.0 (18.4) 64.0 (14.1) 61.1 (9.9) 1.92 0.07

Depression T-score 53.5 (10.5) 52.6 (16.5) 56.7 (15.1) 51.4 (10.3) 0.59 0.56

CSSI self-report

Teen total 38.8 (15.0) 19.4 (13.4) 38.7 (16.0) 28.6 (19.2) �1.10 0.29

Peds-QL self report

Psychosocial health 55.9 (13.8) 69.1 (17.1) 58.3 (19.5) 63.2 (17.0) 0.84 0.41

Physical health 57.9 (28.0) 73.8 (21.3) 65.6 (27.7) 63.1 (27.0) 0.87 0.39

Total score 56.7 (16.1) 70.7 (18.1) 60.9 (20.9) 63.2 (19.2) �0.47 0.65

*P ≤ 0.05.

**P ≤ 0.01.
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wait times are often long and can be expensive for

patients without mental health coverage. Therefore,

ReACT offers a cost-effective intervention that may

decrease wait times for treatment. Finally, ReACT directly

targets and retrains PNES symptoms as opposed to target-

ing mood or other factors thought to trigger PNES. This

allows clinicians to be able to treat PNES without needing

the skills to treat mood. This may provide an opportunity

for providers without formal training in the treatment of

mood disorders to treat PNES, allowing for easier access

to treatment.

This study offers several new directions for future

research. A trial with a larger sample size is needed to

confirm the efficacy of ReACT and to measure the effect

of ReACT on secondary outcomes such as pediatric

HRQOL, coping skills, and overall somatization. Long-

term outcomes and recurrence rate after ReACT should

also be assessed. Further research is needed to assess the

mechanisms of action in which ReACT results in the suc-

cessful treatment of pediatric PNES. Specifically, studies

can evaluate if ReACT increases patients’ sense of control

over their symptoms and decreases catastrophic symptom

expectations or if its success is due to another mecha-

nism. The evaluation of methods to successfully train

other providers to complete this treatment is also needed.

Finally, future studies can assess if ReACT is successful in

treating adult PNES and other pediatric and adult FNDs.

This study is the first RCT for pediatric PNES. The use

of a CBT-based intervention with novel treatment targets

of catastrophic symptom expectations and perceived con-

trol over symptoms is a strength. Additionally, inclusion

and exclusion criteria were not stringent, allowing partici-

pants with comorbid epilepsy and psychopathology other

than psychosis. Another significant strength is the utiliza-

tion of an active therapy control as opposed to treatment

as usual used by other PNES treatment studies.20,21 This

suggests that ReACT’s success is not completely due to

the placebo effect or other common factors in therapy,

such as empathy, attention, and the therapeutic alliance

which have been found to be responsible for as much as

40% of therapy outcomes.39 However, ReACT is a more

intensive treatment than supportive therapy, which could

have contributed to improved outcomes. Limitations

include small sample size, dropout in the supportive ther-

apy group, less than 75% of either group completing full

treatment, and inability to blind patients to treatment

condition. Additionally, the primary outcome was limited

to a 7-day follow-up, which could result in underreport-

ing of PNES. The study only provides the efficacy of

ReACT for 60 days postintervention as longer-term data

were not collected; the absence of 60-day follow-up data

in the supportive therapy group could have prevented a

delayed effect of treatment from being observed.

However, it is noteworthy that ReACT works quickly,

within the eight treatment sessions, even if there is an

eventual effect of supportive therapy.

Conclusions

In this pilot RCT of treatments for pediatric PNES,

ReACT produced significant PNES reductions compared

to supportive therapy. ReACT works quickly, as the cessa-

tion of PNES occurred after only 4.6 sessions on average.

Notably, ReACT successfully treats PNES without relying

on reductions in anxiety or depression. ReACT is the first

evidence-based therapy for pediatric PNES and provides a

timely, cost-effective treatment for this debilitating condi-

tion.
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