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Retraining and Control Therapy (ReACT), a short-term treatment for pediatric functional seizures (FS), has
been demonstrated to improve FS in children compared to supportive therapy. However, long-term
maintenance of FS-reduction after ReACT is unclear. This study aims to assess seizure frequency 1 year
after ReACT and determine patient and parents’ opinions of ReACT. Children with functional seizures
who previously completed ReACT and their parents were asked to report 30-day FS frequency 1 year after
completing ReACT. They also reported if ReACT was helpful. Paired samples t-tests were used to compare
FS frequency before ReACT to 1 year after and to compare FS frequency in 30 days after ReACT to 1 year
after. Fourteen children (Meanage = 15.43) and their parents participated. Seven-day FS frequency for
patients at 1-year follow-up (Mean = 0.15) was significantly lower than 7-day FS frequency pre-ReACT
(Mean = 5.62; p = 0.005). No differences were found when comparing FS frequency during 30 days
post-ReACT (Mean = 0.29) and in 30 days before 1-year follow-up (Mean = 0.71). This study confirms
long-term maintenance of FS-reduction after ReACT and supports the efficacy of targeting FS directly
as opposed to mood or stress for reducing FS. Additionally, children and parents believe ReACT is
beneficial.
� 2021 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Background

Functional seizures (FS; also known as psychogenic
nonepileptic seizures or PNES) are a type of functional neurological
disorder (FND) in which patients experience seizure-like symp-
toms that are not associated with epileptiform activity [1]. About
one in five patients in seizure clinics are diagnosed with FS [2],
and in children under 16, the incidence of FND in pediatric
neurological services is at least 6 per 100,000x [3].

FS significantly impact physical, social and academic
functioning for children and their families [4–7]. Children with
FS have increased physician visits and trips to the emergency room
and miss around a month and a half of school. Their parents also
miss work to take them to appointments and take care of them
at home [4,5]. Therefore, FS present a significant burden to families
and the healthcare system. Further, long-term prognosis is related
to the duration of FS symptoms [8,9], making early diagnosis and
prompt referral for treatment critical.
Although FS typically begin in adolescence or young adulthood
[10], there is no gold standard, evidence-based treatment for
pediatric FS. The current standard of care for adults and children
recommends targeting mood or trauma to improve FS [11,12].
However, as psychiatric comorbidities have been found in less than
50% of children and adolescents with FS [13], other treatment tar-
gets may be more effective for pediatric FS [14]. Given the hetero-
geneity in the development of FS, novel treatment targets may be
identified in the various biopsychosocial etiological models pro-
posed for FND [10,15,16]. The recently published Integrated Etio-
logical Summary Model for FND proposes classical conditioning
and symptom expectations as the primary etiological mechanisms
for FS in children and adults [16]. This model suggests that previ-
ous experiences, such as personal illness or injury history or expo-
sure to illness or injury in one’s family members and friends or via
media, can result in classical conditioning or symptom expecta-
tions that produce reflexive, involuntary symptoms. Onset may
occur after a single classical conditioning event, consistent with
sudden onset of FS after an injury or trauma [17,18], or through
shaping, which occurs through repeated pairing, consistent with
the common gradual onset of FS [19]. Additionally, symptoms
may be the result of preconscious symptom expectations, which
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Table 1
Patient demographics.

Characteristics %

Sex Female 92.9

Race White 64.3
Black 28.6
Other 7.1

Income Below $20,000 21.4
$20,000–$39,999 14.3
$40,000–$59,999 0.0
$60,000–$79,999 21.4
$80,000–$99,999 14.3
Above $100,000 28.6

Mean ± SD
Age (yrs) 15.43 ± 1.79
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have been found to produce the expected symptom [16]. After
onset, FS can be triggered by other neutral situations that were
paired with symptoms, such as locations (i.e., school or work) or
strong emotions (e.g., fear) [16]. Predisposing factors such as
comorbid anxiety and depression, illness exposure, and/or adverse
experiences may contribute to the development of FND but are not
required for onset of symptoms [16]. Given its lack of reliance on
psychiatric symptoms in the development of FND, this model
includes several potential treatment targets for the development
of a novel FS intervention.

Retraining and Control Therapy (ReACT) is a manualized inter-
vention for pediatric FS based on the Integrated Etiological Sum-
mary Model (16) that uses cognitive behavioral principles to
retrain involuntary FS symptoms by targeting sense of control over
symptoms and catastrophic symptom expectations [20], as com-
pared with treatments that target mood. The only randomized con-
trolled trial (RCT) assessing treatment outcomes of an intervention
for pediatric FS compared the efficacy of ReACT in treating pedi-
atric FS versus supportive therapy [20]. In this RCT, ReACT resulted
in greater FS reduction than supportive therapy, with 100% of
patients having no FS in the 7 days after ReACT, and 82% of patients
remaining FS-free for at least 60 days after ReACT. Notably these
improvements in FS occurred without significant improvements
in anxiety or depression, suggesting pediatric FS may be effectively
treated without targeting mood [20]. This finding is critical, as the
use of a brief, targeted treatment for pediatric FS may increase
treatment access for patients and fits well within the increasingly
interdisciplinary nature of modern medical settings in which psy-
chologists are not always able to provide long-term treatment.

Although ReACT appears to be a promising treatment for pedi-
atric FS with an excellent short-term response, additional research
is needed to confirm the benefits of ReACT are maintained for at
least a year (similar to other treatment studies) [21] given the pre-
vious RCT only reported outcomes for 60-days after treatment [20].
Further, given the profound stigma experienced by patients with
FND and the potential negative impact of their experiences with
stigma on patient outcomes such as treatment efficacy and
adherence [22,23], it is necessary to evaluate children and parents’
opinions of ReACT to assess acceptability and continue to refine the
intervention. Thus, the aim of the present study is to provide a
longitudinal follow-up assessment of children’s FS frequency one
year after initial completion of ReACT and evaluate children and
parents’ perceptions of their experience in ReACT to determine
treatment efficacy and acceptability. Based on initial treatment
outcomes, researchers hypothesized that patients who underwent
ReACT would have continued symptom reduction at 1-year
post-treatment.
Methods

Design overview

This is a longitudinal follow-up study to a previously published
RCT assessing treatment outcomes of ReACT compared to support-
ive therapy [20]. In that study, children with FS completed ReACT
and prospectively reported FS frequency during the 7 days before
and the 60 days after ReACT [20]. This study reports FS frequency
one year after ReACT and assesses children and parents’ opinions of
ReACT. For the previously published study, all participants pro-
vided informed consent at a baseline visit, and both children with
FS and their parents tracked daily episode frequency via FS diaries
for at least 7 days before beginning 8 sessions of ReACT (Supple-
mentary Table 1). For the initial post-treatment assessment, partic-
ipants continued tracking FS frequency for 30 days after finishing
ReACT (see prior paper for details) [20]. For this study, children
2

and their parents completed 1-year post treatment phone inter-
views assessing FS symptom frequency and their opinions regard-
ing the ReACT treatment. Data were entered twice and
inconsistencies were corrected.

Participants

As described in the original publication [20], 17 participants
completed the ReACT intervention (Meanage = 15.1 years,
SDage = 2.5; 72.2% female; 57.1% white, 28.6% black). Participant
enrollment for the original study occurred from November 2016
to March 2020 at The University of Alabama at Birmingham. This
study is registered on ClinicalTrials.gov (#NCT02801136). Eligibil-
ity criteria for the current study included children who previously
completed ReACT as part of the RCT that compared ReACT and sup-
portive therapy [20]. Participants who completed supportive ther-
apy were not included because they were removed from the study
and offered the ReACT treatment due to continued FS after the 7-
day follow-up. The 1-year follow-up visits were not part of the ini-
tial study design, and all participants provided updated verbal
informed consent prior to their 1-year follow-up phone interviews.
Institutional approval for this addition to the study protocol was
obtained from the University of Alabama at Birmingham.

ReACT

ReACT aims to retrain physical symptoms by developing oppos-
ing responses to FS symptoms and challenging catastrophic symp-
tom expectations. Detailed description of the ReACT treatment for
this sample is outlined in a previous study [20]. All participants in
this study completed 8 sessions of ReACT.

Measures

Demographics. Each participant’s parent completed a demo-
graphics survey used to assess age, gender, race, and income
(Table 1).

FS Frequency. During the previous study, participants and their
parents both prospectively recorded the number of FS that
occurred in the 7 days before treatment using a daily FS diary. After
the 8th ReACT session, participants and their parents continued to
record FS frequency for 30 days [20]. Inconsistencies in reported FS
frequency between parent and child were discussed and clarified
to find a consensus. At the 1-year follow-up, parents and children
were asked to independently report FS frequency over the last
7 days, 30 days, and 1 year. Parents and children agreed 100% in
FS frequency reporting at the 1-year follow-up. Given the consen-
sus between parent and child report of FS, participant report of FS
is used throughout the rest of the paper.
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Perceived Treatment Efficacy. At the 1-year follow-up, parents
and children were also asked ‘‘Did you find our treatment helpful?”
For this open-ended question, both parents and children provided
individual responses, and data for each individual were
dichotomized as 0 = no and 1 = yes based on the response. Data
coded as 1 = yes included responses of ‘‘yes” or ‘‘definitely.” One
participant who responded ‘‘somewhat” was also included in the
‘‘yes” group, as this was the only participant who did not respond
with either yes or no but acknowledged at least some benefit.

Most Helpful Parts of Treatment. At the 1-year follow-up,
parents and children who endorsed that the treatment was helpful
were also asked ‘‘What was the most helpful part of treatment?”
Participants provided open-ended responses that were analyzed
qualitatively via thematic induction [24].

Data analysis

Because participants only prospectively reported 7-day FS
frequency pre-ReACT and there was a floor effect of 7-day FS
frequency in the 7 days post-ReACT (Mean = 0), which restricted
the variability of this factor, we completed two paired samples
t-tests. The first compared FS frequency for patients during the
7 days pre-ReACT to 7-day FS frequency at their 1-year
follow-up. The second one assessed differences in 30-day FS
frequency between the initial post-treatment assessment and the
1-year follow-up. Using 30-day FS instead of 7-day FS for the sec-
ond analysis also provided a longer and more accurate assessment
of current FS frequency. Finally, inductive thematic analysis [24]
was used to identify common themes in participant responses
regarding the most helpful aspect of treatment.

Results

Fourteen of the original 17 ReACT participants completed
1-year follow-up assessments to evaluate long-term treatment
outcomes (Meanage = 15.43 years, SDage = 1.79; 92.9% female;
64.3% white, 28.6% black; Table 1).

A paired samples t-test revealed significantly reduced 7-day FS
frequency for patients at their 1-year follow-up (Mean = 0.15) as
compared with 7-day FS frequency pre-ReACT (Mean = 5.62; t
(12) = �3.389, p = 0.005; Table 2). No significant differences were
found when comparing FS frequency during 30 days post-ReACT
(Mean = 0.29) and the 1-year follow-up (Mean = 0.71; t
(13) = �1.10, p = 0.29; Table 3).

In sum, 12 of the 14 individuals (86%) reported having no FS in
the 30 days immediately following treatment. One year later, par-
ents and children reported that 8 of the 14 (57%) had no FS in the
30-days prior to their 1-year follow-up (Table 4).

Overall, 13 parents provided data at their 1-year follow-up
regarding perceived treatment efficacy. Of these participants,
100% reported believing that ReACT was helpful in treating their
child’s FS (Table 4). In assessing which parts of treatment were
most helpful, the following themes arose: having a plan to con-
trol/manage FS symptoms in the moment (38.46%), increased
understanding of episodes (23.08%), and parent involvement in
the treatment (15.38%; Table 5). For one parent, when asked to
describe what was most helpful, they responded, ‘‘All of it. The
Table 2
7-Day FS frequency and test statistics for paired samples t-tests comparing FS pre-
ReACT and at 1-year follow-up.

FS pre-ReACT
M (SE)

FS at 1-year Follow-up
M (SE)

df t p

5.62 (1.58) 0.15 (0.10) 12 3.39 0.005
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one-on-one, parent involvement.” Other parents provided responses
focused on singular aspects of treatment such as ‘‘working with par-
ents to provide tools and coping mechanisms for episodes” and ‘‘learn-
ing how to handle situations when she felt an episode coming on.”

Thirteen children also provided 1-year follow-up data regarding
perceived treatment efficacy of ReACT. Overall, 12 of the 13 chil-
dren reported that they believed ReACT was helpful in treating
their FS (Table 4). Common themes that arose regarding the most
effective aspects of treatment included: having a plan to address
episode symptoms and learning to control episodes (46.2%) and
having someone to talk to (38.5%; Table 5). For one patient, they
concisely summarized these themes, noting that the most helpful
part of treatment was ‘‘being able to talk to someone and learn to
take control.” Another participant expanded on how they felt the
treatment increased their control over symptoms, reporting that
the treatment was effective in ‘‘helping me to be more confident in
myself, to fight off the episodes and teaching me that I CAN fight them
off. [ReACT] helped me learn what was happening and how to fight
them off.” The one child who did not think ReACT was helpful did
not provide further explanation.
Discussion

This follow-up study of ReACT demonstrates maintenance of FS
treatment outcomes for at least one year and acceptability of
ReACT by children with FS and their parents. ReACT significantly
reduces FS frequency, requiring less than 5 sessions on average
until participants have no FS for at least 7 days, and 82% were
FS-free in the 60 days after treatment in a previous study [20].
The results of this study indicate that a majority of patients con-
tinue to experience sustained treatment benefit throughout the
following year, with an average of less than 1 FS in the 30-days
prior to the 1-year follow-up and 57% of children having no FS dur-
ing that time. It is noteworthy that this sustained improvement in
FS occurs after treatment directly targeting FS symptoms instead of
mood. In the initial study, there were no significant improvements
in anxiety or depression [20]. Given the continued reduction in FS
one-year after ReACT, this indicates treatment of mood is unneces-
sary to treat or prevent relapse of pediatric FS [14]. However, it is
important to highlight that this does not suggest all patients with
FS do not need treatment for comorbid mood disorders. Given the
greater than normal rates of anxiety and depression in children
with FS [13], thorough assessment of psychiatric comorbidities
and, if warranted, referral for treatment is recommended for chil-
dren with FS. However, FS can be successfully treated indepen-
dently of psychiatric comorbidities.

Research suggests children with FND have a 77% rate of remis-
sion in adulthood [3]. However, duration of symptoms is associ-
ated with prognosis [8,9], and prolonged symptoms of FS during
childhood likely have negative long-term psychosocial effects
[25], making prompt resolution of FS critical to children’s long-
term wellbeing. Therefore, the significant reduction in FS within
the short-term, 8-week ReACT treatment suggests implementing
ReACT immediately after FS diagnosis could minimize the psy-
chosocial effects of FS and increase the chance for long-term
remission.

The short-term design of ReACT also fits well into pediatric
behavioral health treatment models in which pediatric psycholo-
gists are integrated into specialty services (e.g. neurology) to pro-
vide targeted treatment for diagnoses related to physical
symptoms. This model would allow for increased access to
evidence-based treatment for FS and has been found to be prefer-
able for patients and providers in other areas of healthcare. In a
study assessing the feasibility and acceptability of integrated
psychological treatment for chronic pain (e.g., migraines) within



Table 3
30-Day FS frequency and test statistics for paired samples t-tests comparing FS at the initial post-ReACT assessment and at 1-year follow-up.

Initial Post-ReACT FS
M (SE)

FS at 1-year Follow-up
M (SE)

df t p

0.29 (0.22) 0.71 (0.27) 13 �1.10 0.29

Table 4
Patient outcomes and treatment opinions 1-year post treatment (N = 13).

Characteristics N (%)

Patients with no FS in the 30-days immediately
following treatment

12 (85.71)

Patients with no FS in the 30-days prior to their
1-year follow-up

8 (57.14)

Parents who believed ReACT was helpful 13 (100.0)
Patients who believed ReACT was helpful 12 (92.31)

Table 5
Themes endorsed 1-year post treatment by parents and patients regarding the most
helpful aspects of treatment.

Parents N (%)

Having a plan to control/manage episode symptoms
in the moment

5 (38.46)

Increased understanding of episodes 3 (23.08)
Parent involvement in the treatment 2 (15.38)

Patients N (%)

Having a plan to address episode symptoms and
learning to control episodes

6 (46.2)

Having someone to talk to 5 (38.5)
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a primary care setting, researchers found that 100% of care provi-
ders preferred this model as opposed to outpatient referrals for
long-term care, and 100% of patients expressed interest in and will-
ingness to engage with this treatment model [26]. Further, this
model is effective within other specialty clinic settings in produc-
ing significant improvements in overall health, with many patients
not needing long-term psychological care [27]. In a study of inte-
grated behavioral health for pediatric gastroenterology in which
psychologists treated diagnoses of encopresis, abdominal pain
and irritable bowel syndrome, one-third of patients required treat-
ment for less than one month, and another third required treat-
ment for between 1–4 months [27]. Integrating ReACT into a
similar treatment model could significantly improve outcomes
for children with FS and provide epileptologists with an effective
treatment recommendation for their patients. Further, as the
majority of mental health care providers feel uncomfortable treat-
ing FND [28], an effective short-term treatment for FS will provide
increased access to evidence-based treatment.

This study also confirms that both children and their parents
find ReACT acceptable and agree that ReACT is effective. The
acceptability of ReACT is significant, as the explanation used in
ReACT to describe FS as a reflexive response that can be retrained
is inconsistent with the common explanation of FS as the result of
stressors [12,29,30], and the treatment targets FS directly instead
of aiming to improve mood. Notably, 100% of parents and 92% of
children approved of ReACT. Although this may be an overestima-
tion since this does not include participants who did not finish the
treatment, the overwhelming positive impression one-year after
completing the treatment suggests this etiological explanation
and treatment focused on retraining FS instead of treating mood
is widely acceptable to children and their families.

Although ReACT aims to target sense of control and catastrophic
symptom expectations to improve FS [20], the relationship
4

between the change in these targets and the change in FS has
not been confirmed. However, children and parents’ opinions of
the most effective part of ReACT are consistent with the proposed
targets. Specifically, both parents and children reported that they
like that ReACT helps them control the FS symptoms.

The strengths of this study include the use of both parent and
child report of FS and the mixed methods assessment of qualitative
patient opinions in combination with quantitative FS frequency.
Limitations of the study include small sample size, the absence of
a control group, no assessment of other secondary outcomes
(e.g., mood, health-related quality of life, etc.) at 1-year follow-up
and that the 1-year assessment was not originally planned at the
beginning of the study. The study is also limited by sample demo-
graphics, as the majority of participants identified as white and
female. While this is consistent with the expected demographic
make-up of FND patient samples in the US [31], additional research
is needed to assess how treatment acceptability and efficacy may
vary among different geographic, demographic and cultural
groups. For example, parent involvement and parent–child interac-
tions may vary by culture, which could impact treatment outcomes
and acceptability [32,33]. Additional research is needed to confirm
engagement of ReACT’s treatment targets. Other areas for research
include assessing the efficacy of a planned booster session to
improve long-term symptom remission after ReACT and assessing
other predictors and mediators related to treatment outcomes to
further assist in adapting ReACT to the needs of individual patients.
Possible mediators for treatment outcomes include acceptance of
the FS diagnosis by the patient and family, duration of symptoms
prior to treatment, and family support and participation in treat-
ment. A larger RCT assessing these factors and the long-term effi-
cacy of ReACT compared to a control is needed.

Overall, this study confirms the long-term maintenance of FS-
reduction after ReACT and supports the efficacy of a short-term
treatment targeting FS directly as opposed to treatment of mood
or stress for reducing FS. Additionally, this study confirms the
acceptability of ReACT to children and parents.
Ethical Statement

This work has not been published previously. It is not under
consideration for publication elsewhere, and it has been reviewed
and approved by all authors. If it is accepted, it will not be pub-
lished elsewhere in the same form without the written consent
of the copyright-holder.

Conflicts of Interest

Aaron Fobian
Funding: NIMH grant R61MH127155.
Jerzy Szaflarski
Funding: NIH, NSF, DoD, State of Alabama, Shor Foundation for

Epilepsy Research, UCB Pharma Inc., NeuroPace Inc., Greenwich Bio-
sciences Inc., Biogen Inc., Xenon Pharmaceuticals, Serina Therapeu-
tics Inc., and Eisai, Inc.

Consulting/Advisory Boards: Greenwich Biosciences Inc., Neuro-
Pace, Inc., Serina Therapeutics Inc., AdCel Biopharma Inc, iFovea Inc,
LivaNova Inc., UCB Pharma Inc., SK Lifesciences Inc., and provided
medico-legal services.



L. Stager, J.P. Szaflarski and A.D. Fobian Epilepsy & Behavior Reports 16 (2021) 100503
Editorial Work: Editorial board member for Epilepsy & Behavior,
Journal of Epileptology (associate editor), Epilepsy & Behavior
Reports (associate editor), Journal of Medical Science, Epilepsy Cur-
rents (contributing editor), and Folia Medica Copernicana.

Specifically related to this opinion article – DoD W81XWH-17-
0169 and NIMH R61MH127155.

Acknowledgements

We thank the two anonymous reviewers whose comments and
suggestions helped improve and clarify this manuscript.

Funding

Aaron D. Fobian is currently supported by NIMH
1R61MH127155 (PI) ‘‘Retraining and Control Therapy (ReACT):
Sense of control and catastrophic symptom expectations as targets
of a cognitive behavioral treatment for pediatric psychogenic non-
epileptic seizures (PNES)” and NIDDK 1K23DK106570 (PI).

Jerzy P. Szaflarski is currently supported by NIMH
1R61MH127155 (Co-Investigator) ‘‘Retraining and Control Therapy
(ReACT): Sense of control and catastrophic symptom expectations
as targets of a cognitive behavioral treatment for pediatric psy-
chogenic non-epileptic seizures (PNES)” and Department of
Defense EP160028 (MPI) ‘‘Neuroimaging biomarker for seizures.”
Neither of these funding sources had a specific role in supporting
this manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ebr.2021.100503.

References

[1] Diagnostic and statistical manual of mental disorders. 5 ed. Washington DC:
American Psychiatric Association; 2013.

[2] Angus-Leppan H. Diagnosing epilepsy in neurology clinics: a prospective
study. Seizure 2008;17(5):431–6. https://doi.org/10.1016/
j.seizure.2007.12.010.

[3] Raper J, Currigan V, Fothergill S, Stone J, Forsyth RJ. Long-term outcomes of
functional neurological disorder in children. Arch Dis Child 2019;104
(12):1155–60. https://doi.org/10.1136/archdischild-2018-316519.

[4] de Gusmão CM, Guerriero RM, Bernson-Leung ME, Pier D, Ibeziako PI,
Bujoreanu S, et al. Functional neurological symptom disorders in a pediatric
emergency room: diagnostic accuracy, features, and outcome. Pediatr Neurol
2014;51(2):233–8. https://doi.org/10.1016/j.pediatrneurol.2014.04.009.

[5] Bolger A, Collins A, Michels M, Pruitt D. Characteristics and outcomes of
children with conversion disorder admitted to a single inpatient rehabilitation
unit, A retrospective study. PM R 2018;10(9):910–6. https://doi.org/10.1016/j.
pmrj.2018.03.004.

[6] Testa SM, Schefft BK, Szaflarski JP, Yeh HS, Privitera MD. Mood, personality, and
health-related quality of life in epileptic and psychogenic seizure disorders.
Epilepsia 2007;48(5):973–82. https://doi.org/10.1111/j.1528-
1167.2006.00965.x.

[7] Szaflarski JP, Hughes C, Szaflarski M, et al. Quality of life in psychogenic
nonepileptic seizures. Epilepsia 2003;44(2):236–42. https://doi.org/10.1046/
j.1528-1157.2003.35302.x.

[8] Delargy MA, Peatfield RC, Burt AA. Successful rehabilitation in conversion
paralysis. Br Med J (Clin Res Ed) 1986;292(6537):1730–1. https://doi.org/
10.1136/bmj.292.6537.1730.

[9] Buchanan N, Snars J. Pseudoseizures (non epileptic attack disorder)–clinical
management and outcome in 50 patients. Seizure 1993;2(2):141–6. https://
doi.org/10.1016/s1059-1311(05)80119-010.

[10] Reuber M, Brown RJ. Understanding psychogenic nonepileptic seizures-
Phenomenology, semiology and the Integrative Cognitive Model. Seizure
2017;44:199–205. https://doi.org/10.1016/j.seizure.2016.10.029.

[11] LaFrance WC, Baird GL, Barry JJ, Blum AS, Frank Webb A, Keitner GI, et al.
Multicenter pilot treatment trial for psychogenic nonepileptic seizures: a
5

randomized clinical trial. JAMA Psychiatry 2014;71(9):997. https://doi.org/
10.1001/jamapsychiatry.2014.817.

[12] Kozlowska K, Chudleigh C, Cruz C, Lim M, McClure G, Savage B, et al.
Psychogenic non-epileptic seizures in children and adolescents: Part II -
explanations to families, treatment, and group outcomes. Clin Child Psychol
Psychiatry 2018;23(1):160–76. https://doi.org/10.1177/1359104517730116.

[13] Hansen AS, Rask CU, Christensen AE, Rodrigo-Domingo M, Christensen J,
Nielsen RE. Psychiatric disorders in children and adolescents with psychogenic
nonepileptic seizures. Neurology 2021;97(5):e464–75. https://doi.org/
10.1212/WNL.0000000000012270.

[14] Fobian AD, Szaflarski JP. Identifying and evaluating novel treatment targets for
the development of evidence-based interventions for functional neurological
disorder. Epilepsy Behav Rep. 2021;16:100479. Published 2021 Sep 2. 10.1016/
j.ebr.2021.100479.

[15] Pick S, Goldstein LH, Perez DL, Nicholson TR. Emotional processing in
functional neurological disorder: a review, biopsychosocial model and
research agenda. J Neurol Neurosurg Psychiatry 2019;90(6):704–11. https://
doi.org/10.1136/jnnp-2018-319201.

[16] Fobian AD, Elliott L. A review of functional neurological symptom disorder
etiology and the integrated etiological summary model. J Psychiatry Neurosci
2019;44(1):8–18. https://doi.org/10.1503/jpn.170190.

[17] Carson A, Ludwig L, Welch K. Psychologic theories in functional neurologic
disorders. Handb Clin Neurol 2016;139:105–20. https://doi.org/10.1016/
B978-0-12-801772-2.00010-2.

[18] Roberts NA, Reuber M. Alterations of consciousness in psychogenic
nonepileptic seizures: emotion, emotion regulation and dissociation.
Epilepsy Behav 2014;30:43–9. https://doi.org/10.1016/j.yebeh.2013.09.035.

[19] Perez DL, LaFrance Jr WC. Nonepileptic seizures: an updated review. CNS
Spectr 2016;21(3):239–46. https://doi.org/10.1017/S109285291600002X.

[20] Fobian AD, Long DM, Szaflarski JP. Retraining and control therapy for pediatric
psychogenic non-epileptic seizures. Ann Clin Transl Neurol 2020;7(8):1410–9.
https://doi.org/10.1002/acn3.51138.

[21] Goldstein LH, Robinson EJ, Mellers JDC, et al. Cognitive behavioural therapy for
adults with dissociative seizures (CODES): a pragmatic, multicentre,
randomised controlled trial. Lancet Psychiatry 2020;7(6):491–505. https://
doi.org/10.1016/S2215-0366(20)30128-0.

[22] MacDuffie KE, Grubbs L, Best T, et al. Stigma and functional neurological
disorder: a research agenda targeting the clinical encounter [published online
ahead of print, 2020 Dec 3]. CNS Spectr. 2020;1-6. 10.1017/
S1092852920002084.

[23] Kozlowska K, Sawchuk T, Waugh JL, Helgeland H, Baker J, Scher S, et al.
Changing the culture of care for children and adolescents with functional
neurological disorder. Epilepsy Behav Rep 2021;16:100486. https://doi.org/
10.1016/j.ebr.2021.100486.

[24] Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol
2006;3(2):77–101. https://doi.org/10.1191/1478088706qp063oa.

[25] Dworetzky BA. Psychogenic nonepileptic seizures: children are not miniature
adults. Epilepsy Curr 2015;15(4):174–6. https://doi.org/10.5698/1535-7511-
15.4.174.

[26] Miller-Matero LR, Dykhuis KE, Clark SM, Coleman JP, Ahmedani BK. Treating
pain in primary care: Optimizing an integrated psychological intervention
based on perspectives of psychologists, primary care providers, and patients.
Fam Syst Health 2019;37(2):120–30. https://doi.org/10.1037/fsh0000416.

[27] Moser NL, Plante WA, LeLeiko NS, Lobato DJ. Integrating behavioral health
services into pediatric gastroenterology: A model of an integrated health care
program. Clin Pract Pediatr Psychol 2014;2(1):1–12. https://doi.org/10.1037/
cpp0000046.

[28] Lin A, Espay AJ. Remote delivery of cognitive behavioral therapy to patients
with functional neurological disorders: Promise and challenges. Epilepsy Behav
Rep. 2021;16:100469. Published 2021 Jul 9. 10.1016/j.ebr.2021.100469.

[29] Howlett S, Grünewald RA, Khan A, Reuber M. Engagement in psychological
treatment for functional neurological symptoms–Barriers and solutions.
Psychotherapy (Chic) 2007;44(3):354–60. https://doi.org/10.1037/0033-
3204.44.3.354.

[30] Brown RJ, Reuber M. Psychological and psychiatric aspects of psychogenic
non-epileptic seizures (PNES): A systematic review. Clin Psychol Rev
2016;45:157–82. https://doi.org/10.1016/j.cpr.2016.01.003.

[31] Stone J, Carson A, Duncan R, Roberts R, Warlow C, Hibberd C, et al. Who is
referred to neurology clinics?–the diagnoses made in 3781 new patients. Clin
Neurol Neurosurg 2010;112(9):747–51. https://doi.org/10.1016/
j.clineuro.2010.05.011.

[32] Armstrong K, Ravenell KL, McMurphy S, Putt M. Racial/ethnic differences in
physician distrust in the United States. Am J Public Health 2007;97(7):1283–9.
https://doi.org/10.2105/AJPH.2005.080762.

[33] Kline AC, Feeny NC, Zoellner LA. Race and cultural factors in an RCT of
prolonged exposure and sertraline for PTSD [published online ahead of print,
2020 Jun 29]. Behav Res Ther 2020;132:103690. https://doi.org/10.1016/j.
brat.2020.103690.

https://doi.org/10.1016/j.ebr.2021.100503
https://doi.org/10.1016/j.seizure.2007.12.010
https://doi.org/10.1016/j.seizure.2007.12.010
https://doi.org/10.1136/archdischild-2018-316519
https://doi.org/10.1016/j.pediatrneurol.2014.04.009
https://doi.org/10.1016/j.pmrj.2018.03.004
https://doi.org/10.1016/j.pmrj.2018.03.004
https://doi.org/10.1111/j.1528-1167.2006.00965.x
https://doi.org/10.1111/j.1528-1167.2006.00965.x
https://doi.org/10.1046/j.1528-1157.2003.35302.x
https://doi.org/10.1046/j.1528-1157.2003.35302.x
https://doi.org/10.1136/bmj.292.6537.1730
https://doi.org/10.1136/bmj.292.6537.1730
https://doi.org/10.1016/s1059-1311(05)80119-010
https://doi.org/10.1016/s1059-1311(05)80119-010
https://doi.org/10.1016/j.seizure.2016.10.029
https://doi.org/10.1001/jamapsychiatry.2014.817
https://doi.org/10.1001/jamapsychiatry.2014.817
https://doi.org/10.1177/1359104517730116
https://doi.org/10.1212/WNL.0000000000012270
https://doi.org/10.1212/WNL.0000000000012270
https://doi.org/10.1136/jnnp-2018-319201
https://doi.org/10.1136/jnnp-2018-319201
https://doi.org/10.1503/jpn.170190
https://doi.org/10.1016/B978-0-12-801772-2.00010-2
https://doi.org/10.1016/B978-0-12-801772-2.00010-2
https://doi.org/10.1016/j.yebeh.2013.09.035
https://doi.org/10.1017/S109285291600002X
https://doi.org/10.1002/acn3.51138
https://doi.org/10.1016/S2215-0366(20)30128-0
https://doi.org/10.1016/S2215-0366(20)30128-0
https://doi.org/10.1016/j.ebr.2021.100486
https://doi.org/10.1016/j.ebr.2021.100486
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.5698/1535-7511-15.4.174
https://doi.org/10.5698/1535-7511-15.4.174
https://doi.org/10.1037/fsh0000416
https://doi.org/10.1037/cpp0000046
https://doi.org/10.1037/cpp0000046
https://doi.org/10.1037/0033-3204.44.3.354
https://doi.org/10.1037/0033-3204.44.3.354
https://doi.org/10.1016/j.cpr.2016.01.003
https://doi.org/10.1016/j.clineuro.2010.05.011
https://doi.org/10.1016/j.clineuro.2010.05.011
https://doi.org/10.2105/AJPH.2005.080762
https://doi.org/10.1016/j.brat.2020.103690
https://doi.org/10.1016/j.brat.2020.103690

	One-year follow-up of treatment outcomes and patient opinions of Retraining and Control Therapy (ReACT) for pediatric functional seizures
	Background
	Methods
	Design overview
	Participants
	ReACT
	Measures
	Data analysis

	Results
	Discussion
	Ethical Statement
	Conflicts of Interest
	ack13
	Acknowledgements
	Funding
	Appendix A Supplementary data
	References


