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¡ Learn a best-practice model of care for 
patients with FND.

¡ Formulate an updated biopsychosocial 
understanding of FND.

¡ Acknowledge current state of evidence-
based treatment for FND.



Functional Symptoms are Ubiquitous

•Gastroenterology:IBS
•Urology:  overactive 

bladder syndrome
•Rheumatology: FBM
•Infectious disease:CFS
•Immunology: multiple 

chemical sensitivities
•*Cardiology: Atypical     

CP, syncope

•*Pulmonary: Chronic cough, SOB
•*ENT: Globus

•Gynecology: pelvic pain
•Ophthalmology: functional blindness

•Neurology: functional szs (aka 
PNES), attacks/syncope, sensory, 
weakness, speech, movement,or 
cognitive disorder, and Persistent 
Postural-Perceptual dizziness 
(PPPD)

Everyone experiences functional symptoms… 
FND



Terminology
•FND is a type of Somatic Symptom Disorder (SSD)
• A. One or more symptoms of altered voluntary motor or sensory function.

• B. Clinical findings provide evidence of incompatibility between the symptom 
and recognized neurological or medical conditions.

• C. The symptom or deficit is not explained by another medical or mental disorder.

• D. The symptom or deficit causes clinically significant distress or impairment in 
social, occupational, or other important areas of functioning or warrants medical 
evaluation

• Specifier: with weakness or paralysis, with abnormal movement, with 
swallowing symptoms, with speech symptom, with attacks or seizures, with 
anesthesia or sensory loss, with special sensory symptom, dizziness, with mixed 
symptoms.

• Specifier: acute episode (< 6 months), persistent (> 6 months).

• Specifier: with psychological stressor, or without psychological stressor.

American Psychiatric Association, 2013
FS: Functional Seizures; FMD: Functional Movement Disorder



Epidemiology and Impact of FND
• Incidence:  4-12/ 100,000/yr1  Prevalence 50/100,0002

•Female preponderance (3:1 F:M)3  
•Adolescence à midlife onset;  children/elderly F=M4,5 
•>20% comorbid neurological disorder6

•Health Care Utilization (HCU) is costly 7,8 ~1.2 bill. (adults)9; 88 
mill.(peds)10

•↓QOL (<= other neuro disorders)11 
•Stigma12 and Caregiver burden13 same or worse than ES 
• Increased risk of death (SMR 2.5x gen. pop)14-16

•A “Crisis for Neurology”17

1. Stone et al, Brain 2009 ; 2. Akagi and House, Contemp. App OUP, 2001; 3. Lesser, Neurology, 1996 4.Duncan et al, Neurology, 2006; 5. Huang et 
al, J Chin Med Assoc, 2009. 6. Stone et al, J. Neurol 2012; 7. Martin et al, Seizure 1998; 8. Seneviratne et al, Epilepsia 2019; .9.Barsky et al, Arch Gen 
Psych, 2005; 10. Stephen et al, JAMA 2021;11. Szaflarski and Szaflarski, Epilepsy and Beh 2004;
12. Robson et al, Seizure 2018; 13. Karakis et al, Seizure 2014; 14. Jennum et al, E and B, 2019; 15. Nightscales et al, Neurology 2020; 16. LeZhang et 
al, JNNP, 2022; 17. Hallett, Curr Neurolog Neurosci Rep, 2006. 



with EEG demonstrating no epileptic correlate and that the
event is atypical for any epileptic seizure. Prolonged episodes,
fluctuating and asynchronous movements, pelvic thrusting,
side-to-sidemovements, closed eyes, ictal crying, and retained
memoryare featuresof seizures that arehighlycorrelatedwith
PNES. While occurrence during EEG confirmed sleep, associa-
tionwith a postictal confusion or stertorous breathing reliably
associate with epileptic seizures.26 There are a handful of
studies that focus on semiologic differences between women
and men. One showed that women were more likely to have
nonmotor events, while men were more likely to have con-
vulsive events.27 Men with more somatic complaints, as
measured by the Personality Assessment Inventory (PAI), are
more likely than women to have convulsive semiology.28

However, other studies have not shown significant differences
in event semiology betweenmen andwomen.29 Tremor is the
commonest PNES manifestation in children, with girls having
“atonic” falls and longer episodes and boys having “tonic–
clonic” like seizures.10

Video EEG monitoring may fail to capture a typical event
despite medication withdrawal. In one study controlling for
event frequency, men, more than women, failed to have their
spells captured by video EEG (39 vs.12%, p < 0.0002).30 Levels

of certainty for PNES have been reported for establishing the
diagnosis in resource-poor areas, in cases where no event has
beencapturedonvideoEEGmonitoring,orwhenpatientshave
not had access to monitoring.31 Prolactin levels drawnwithin
20 minutes of an episode have been used to help assess
whether an event is epileptic or not; however, it has a low
negative predictive value32 and a high false-positive rate. In
certain resource-poor settings, it may still be useful.

Inpatient video EEG monitoring can minimize harm to
patients when medications are removed, because epileptic
seizures are high in the differential diagnosis of possible PNES
events. Inpatient evaluation also allows for fixing loosened
electrodes that can obscure EEG interpretation, and it allows
caretakers to interact with the patient during an unresponsive
episode.

Neurobiological and Psychological
Mechanisms

Our understanding of the neurobiology of PNES has
increased substantially over the past decade. Quantitative
structural and functional neuroimaging studies provide a
neurobiological model for PNES. Findings from such studies

Fig. 1 Sex differences and risk factors in PNES.70–77

Seminars in Neurology Vol. 37 No. 6/2017

Nonepileptic Seizures in Women Dworetzky, Baslet626

-predominantly affects women
-disproportionate health effects of violence, 
poverty, social exclusion in women 
-risk factors for FND greater in women
-disorders perceived as mostly affecting 
women have been neglected in medical 
research and health care

Immune response-related pathways 
significantly enriched in FMD. The 
direction of these changes appear to 
be affected by childhood trauma 
exposure and sex (n=57 FMD; 47 HV)

Why women?



Symptom Presentation Engagement Acute treatment
            Phase

Long-term
Follow-up

Baslet et al, Clin EEG Neurosci, 2014FNSD: Functional Neurological Symptom Disorder



•Listen >> talk
•Obtain all the symptoms: “what else?”
•Building rapport takes time (be curious: what 

did other doctors think? What does the patient believe?)

•Do not assume psychiatric disorder
•Consider FND early;  be transparent 

• .

Taking the History
“Listen to your patient; he/she is telling you the diagnosis.”   Sir William Osler



¡ Inconsistency
¡ Variability
¡ Positive signs
¡ Give away 

weakness
¡ Pattern

Adapted from:  Stone and Edwards, Neurology 2012

Diagnosis



Clinical Sign Sensitivity % Specificity % Comments

Hoover’s 60-100 86-100 In unilateral leg weakness; not SMA, parietal

Hip adductor sign - 100 Unilateral leg weakness

“Give way” weakness 20-90 95-100 Absence of joint pain

Dragging leg gait 20-100 100

Drift w/o pronation 47-93 100 Palms up, wait 10 seconds; mild-mod UE 
weakness

Ictal eye closure 34-88 74-100 Geotropic gaze w/ forced eye opening; 
blinking after rubbing eyelashes

Ictal weeping 3.7-37 100 Not postictal

Pelvic thrusting 1-44 92-100 Exclude FLS

Side to side head/body 25-63 96-100 Convulsive events only

Asynchronous movements 44-96 93-96 Exclude FLS

Fluctuating course/long dur. 47-88 96-100

Sensory loss- midline split Not reliable, seen with thalamic stroke

Adapted from Popkirov et al, Stroke, 2020; Syed et al, Ann Neurol, 2011; Avbersek and Sisodiya, JNNP 2010;  

Avoid painful stimuli!



Predisposing, precipitating and perpetuating factors

Hallett, Aybek, Dworetzky, McWhirter, Staab, Stone, Functional Neurological Disorder: New Subtypes and
Shared Mechanisms,  The LancetNeurology, April 2022



Hallett, Aybek, Dworetzky, McWhirter, Staab, Stone, Lancet, 2022



Prior traumatic experiences
(hypervigilance, dissociation)

Prior experiences with medical illness 
(somatic hypervigilance and expression)

Learned responses to uncomfortable
experiences (pain, physical symptoms, 
negative emotions)

Brain is wired to process physical
Sensations, emotions in a certain way 

Detection of changes in internal states –interoception-
(a negative or positive emotion, a state of relaxation, physical pain, etc) 

Changes in motor/ mental state (the episodes or seizures)

Ongoing monitoring (checking expectations)

Habituation



Course of treatment in FND

Symptom Presentation Engagement Acute treatment
            Phase

Long-term
Follow-up

Baslet et al, Clin EEG Neurosci, 2014FNSD: Functional Neurological Symptom Disorder



Presenting the diagnosis:
Communication Protocol  

Item Say to Patient
Validation common, real, not faking

Label Functional disorder

Diagnostic method
Positive features (Hoover’s sign, vEEG 
capture)

Cause & 
Maintaining factors

Your brain’s miscommunication to the body 
in the context of biopsychosocial risk factors; 
immediate trigger often not obvious

Treatment
Effective treatments, “retrain the brain” by 
learning new skills

Expectations takes time, will improve, can resolve
Reuber, 2003; Hall-Patch, et al Epilepsia 2010



Educate everyone: 
you/clinicians/patients/public

• www.neurosymptoms.org (UK) (FND)
• www.fndhope.org (US, UK, Australia)(FND patient support website)
• www.nonepilepticseizures.com (US – includes info in Spanish)
• www.nonepilepticattacks.info (UK)

• Self-help book for patients:
        Psychogenic non-epileptic seizures: 
        A guide (Lorna Myers, Ph.D.)

• 10 Myths about FND- Lidstone et al, 2020

• Documentary: dis-sociated (first feature documentary on PNES) – available free on You Tube 

https://youtu.be/MA1EYAg9y5k

• Public awareness needed! Popkirov et al, Hiding in Plain Sight: FND in the news Neuropsychiatr Clin Neurosci.2019.

http://www.fndsociety.org; https://www.fndsociety.org/fnd-education

http://www.fndhope.org/
http://www.nonepilepticseizures.com/
http://www.nonepilepticattacks.info/
https://youtu.be/MA1EYAg9y5k
https://www.ncbi.nlm.nih.gov/pubmed/31117907
http://www.fndsociety.org/


Treatment engagement:
At-risk time points in FND

Time Point
Rate of 

Adherence
1 Immediate follow-up with neurologic team following NES 

diagnosis
71-72%1,2

2 Initial referral to behavioral health team 66%3

3 Completion of psychotherapy 31-54%4,5

1-3 Composite Adherence Rate (time points 1-3 considered in series) 15-26%

18

Tolchin and Baslet, Treatment Adherence and Obstacles to Treatment, in Dworetzky and Baslet (Eds)“Psychogenic Non-
Epileptic Seizures: Towards the Integration of Care”, OUP, 2017 --   1. Duncan et al, Epilepsy & Beh, 2014; 2. McKenzie et al, 
Neurology, 2010; 3. Kanner et al, Neurology, 1999; 4. LaFrance et al, JAMA Psych, 2014;  5. Baslet et al, JNCN, 2013



Adapted from O’Neal, Baslet, Polich, Raynor, Dworetzky, Functional Neurological Disorder: The Need for a 
Model of  Care, Neurology Clin Practice, April 2021



Course of treatment in FND
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Baslet et al, Clin EEG Neurosci, 2014FNSD: Functional Neurological Symptom Disorder



Treatment in FND is multidisciplinary

VIEWPOINT

Physiotherapy for functional motor disorders:
a consensus recommendation
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ABSTRACT
Background Patients with functional motor disorder
(FMD) including weakness and paralysis are commonly
referred to physiotherapists. There is growing evidence
that physiotherapy is an effective treatment, but the
existing literature has limited explanations of what
physiotherapy should consist of and there are insufficient
data to produce evidence-based guidelines. We aim to
address this issue by presenting recommendations for
physiotherapy treatment.
Methods A meeting was held between
physiotherapists, neurologists and neuropsychiatrists, all
with extensive experience in treating FMD. A set of
consensus recommendations were produced based on
existing evidence and experience.
Results We recommend that physiotherapy treatment is
based on a biopsychosocial aetiological framework.
Treatment should address illness beliefs, self-directed
attention and abnormal habitual movement patterns
through a process of education, movement retraining
and self-management strategies within a positive and
non-judgemental context. We provide specific examples
of these strategies for different symptoms.
Conclusions Physiotherapy has a key role in the
multidisciplinary management of patients with FMD.
There appear to be specific physiotherapy techniques
which are useful in FMD and which are amenable to
and require prospective evaluation. The processes
involved in referral, treatment and discharge from
physiotherapy should be considered carefully as a part of
a treatment package.

INTRODUCTION
Many regard physiotherapy for functional motor
disorders (FMD) as a useful part of treatment and
there is increasing evidence for its use including a
randomised controlled trial.1–3 There is, however,
very little description, even in these studies, of
what physiotherapy should actually consist of. A
common view of physiotherapy for FMD is that
when it helps, it does so only by providing a ‘face
saving way-out’ for patients (another way of saying
that the precise elements of treatment are unim-
portant as recovery is entirely under the control of
the patient). On the contrary, evidence is emerging
that the composition of physiotherapy does matter
and that targeted physiotherapy based on an under-
pinning scientific rationale and embedded in trans-
parent communication can address mechanisms
that produce and maintain FMD. We therefore met

as a group of geographically diverse and multidis-
ciplinary health professionals to create recommen-
dations for the content of physiotherapy for FMD
to act as a guide for others and to form the basis of
further treatment studies.
We use the term FMD to denote symptoms such

as weakness, paralysis, tremor and dystonia that are
not caused by a standard neurological disease.
FMDs are among the most common reasons for
people to seek neurological advice.4 They are asso-
ciated with high levels of disability and distress,
prognosis is considered poor and the financial
burden is high.5–7

In a recent survey of UK neurophysiotherapists,8

it was found that most (77%) saw patients with
FMD and had good levels of interest in treating
patients with FMD. A lack of support from non-
physiotherapy colleagues and inadequate service
structures were commonly identified barriers to
treatment. In addition, they rated their knowledge
as low compared to other commonly seen condi-
tions. This is not surprising, given the lack of evi-
dence and descriptions of treatment techniques. In a
recent systematic review of physiotherapy for
FMD,3 only 29 studies were identified with a com-
bined total of 373 patients (only seven studies had
more than 10 participants). Despite their limita-
tions, these studies show promising results for
physiotherapy (and physical rehabilitation), with
improvement in 60–70% of patients. In addition, a
recently published randomised trial of 60 patients
showed highly encouraging results from a 3-week
inpatient physical rehabilitation intervention in
patients with functional gait disorder (7 point
improvement on a 15 point scale).1 However, the
literature contains little practical advice about how
best to carry out physiotherapy in an individual with
FMD. There are no existing published recommen-
dations. We attempt to address this issue by provid-
ing recommendations for physiotherapy practice.
We introduce a pathophysiological model for
FMDs, on which we base our treatment strategies
and provide practical suggestions for the patient
journey from referral to treatment and discharge.

DEVELOPMENT OF RECOMMENDATIONS
In 2013, an occupational therapist, physiothera-
pists, neurologists and neuropsychiatrists, all with
extensive experience in treating patients with
FMD, met in Edinburgh, UK to produce a set of
recommendations for physiotherapy treatment.

Nielsen G, et al. J Neurol Neurosurg Psychiatry 2014;0:1–7. doi:10.1136/jnnp-2014-309255 1

Neuropsychiatry
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Copyright Article author (or their employer) 2014. Produced by BMJ Publishing Group Ltd under licence. 
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1037Nicholson C, et al. J Neurol Neurosurg Psychiatry 2020;91:1037–1045. doi:10.1136/jnnp-2019-322281

Occupational therapy consensus recommendations 
for functional neurological disorder
Clare Nicholson    ,1 Mark J Edwards,2 Alan J Carson,3 Paula Gardiner,4 
Dawn Golder,5 Kate Hayward,1 Susan Humblestone,6 Helen Jinadu,7 Carrie Lumsden,8 
Julie MacLean,9 Lynne Main,10 Lindsey Macgregor,11 Glenn Nielsen,2 Louise Oakley,12 
Jason Price,13 Jessica Ranford,9 Jasbir Ranu,1 Ed Sum,14 Jon Stone    3

Occasional essay
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ABSTRACT
Background People with functional neurological 
disorder (FND) are commonly seen by occupational 
therapists; however, there are limited descriptions in the 
literature about the type of interventions that are likely 
to be helpful. This document aims to address this issue by 
providing consensus recommendations for occupational 
therapy assessment and intervention.
Methods The recommendations were developed in four 
stages. Stage 1: an invitation was sent to occupational 
therapists with expertise in FND in different countries to 
complete two surveys exploring their opinions regarding 
best practice for assessment and interventions for FND. 
Stage 2: a face- to- face meeting of multidisciplinary 
clinical experts in FND discussed and debated the data 
from stage 1, aiming to achieve consensus on each issue. 
Stage 3: recommendations based on the meeting were 
drafted. Stage 4: successive drafts of recommendations 
were circulated among the multidisciplinary group until 
consensus was achieved.
Results We recommend that occupational therapy 
treatment for FND is based on a biopsychosocial 
aetiological framework. Education, rehabilitation 
within functional activity and the use of taught self- 
management strategies are central to occupational 
therapy intervention for FND. Several aspects of 
occupational therapy for FND are distinct from therapy 
for other neurological conditions. Examples to illustrate 
the recommendations are included within this document.
Conclusions Occupational therapists have an integral 
role in the multidisciplinary management of people with 
FND. This document forms a starting point for research 
aiming to develop evidence- based occupational therapy 
interventions for people with FND.

INTRODUCTION
Occupational therapists (OTs) assist people with 
physical and mental health difficulties across the 
lifespan to enable participation in daily activities. 
OTs are dually trained in physical and mental health 
rehabilitation. This skill set combined with a focus 
on function rather than impairment makes OTs 
ideally suited to help people with functional neuro-
logical disorder (FND).

FND is characterised by symptoms of altered 
voluntary motor or sensory function with clinical 
findings providing evidence of incompatibility 
between the symptoms and recognised neurological 
or medical conditions.1 Symptoms are diverse and 
can include weakness, movement disorders (tremor, 

jerks and dystonia), sensory symptoms, cognitive 
deficits and seizure- like events (commonly known 
as dissociative seizures or non- epileptic seizures). 
Fatigue and persistent pain are also commonly 
experienced as part of the disorder. Symptoms 
can present acutely and resolve quickly or can be 
long lasting. Regardless of duration, those affected 
frequently experience high levels of distress, 
disability, unemployment, social care utilisation and 
reduced quality of life.2 The stigma associated with 
FND contributes to the burden of the diagnosis.3

OT is generally recognised as an integral part 
of multidisciplinary rehabilitation for people with 
FND. As a therapy, it has face validity for FND; 
however, there is little published evidence to 
support its efficacy, and there are few published 
descriptions of interventions to guide practice.4 5 
Given that FND differs in a number of important 
ways from other neurological conditions, typical 
OT neurorehabilitation strategies may not be 
directly translatable to people with FND and a 
more specific approach may be required.

The current evidence base for OT in FND reha-
bilitation is limited to several studies of multidis-
ciplinary rehabilitation,6–9 including one with a 
randomised design.10 The interventions delivered 
by OTs in these studies are described only briefly; 
they include: retraining normal movement within 
function, graded reintroduction to daily activities, 
anxiety management and the reestablishment of 
structure and routine. Outcomes from these studies 
are promising, reporting improvement in scales of 
physical function and quality of life, immediately 
after treatment and at follow- up periods of 12–25 
months.7–9 High levels of patient acceptability have 
been shown in at least one study that identified that 
OT compared favourably with other treatments.9 
Evidence from randomised control trials is needed 
to demonstrate effectiveness of the specific rehabili-
tation interventions described in these studies.

In summary, OT is recognised as part of multidis-
ciplinary intervention for FND; however, there is a 
limited evidence base, and the role of OT within the 
MDT is not well defined. With this paper, we aim to 
develop a broad set of consensus recommendations 
to guide OT practice for people with FND across 
the range of clinical settings (hospital, rehabilitation 
ward and community) and time following symptom 
onset (acute to chronic). These recommendations 
come from our experience working with people with 
FND aged 16 years and over; however, recommen-
dations may have transferability to adolescent and 
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ABSTRACT
Communication problems (eg, dysphonia, dysfluency 
and language and articulation disorders), swallowing 
disorders (dysphagia and globus), cough and upper 
airway symptoms, resulting from functional neurological 
disorder (FND), are commonly encountered by speech 
and language professionals. However, there are few 
descriptions in the literature of the most effective 
practical management approaches. This consensus 
document aims to provide recommendations for 
assessment and intervention that are relevant to both 
adults and young people. An international panel of 
speech and language professionals with expertise in FND 
were approached to take part. Participants responded 
individually by email to a set of key questions regarding 
best practice for assessment and interventions. Next, 
a video conference was held in which participants 
discussed and debated the answers to these key 
questions, aiming to achieve consensus on each issue. 
Drafts of the collated consensus recommendations were 
circulated until consensus was achieved. FND should 
be diagnosed on the basis of positive clinical features. 
Speech and language therapy for FND should address 
illness beliefs, self- directed attention and abnormal 
movement patterns through a process of education, 
symptomatic treatment and cognitive behavioural 
therapy within a supportive therapeutic environment. 
We provide specific examples of these strategies for 
different symptoms. Speech and language professionals 
have a key role in the management of people with 
communication and related symptoms of FND. It is 
intended that these expert recommendations serve as 
both a practical toolkit and a starting point for further 
research into evidence- based treatments.

INTRODUCTION
The pivotal role of the speech and language profes-
sional has been long established in the management 
of a range of disorders of communication, swal-
lowing and cough.

There is a strong evidence base for the treat-
ment of the aforementioned disorders occurring 
during childhood development, in association with 
structural anomalies, and as the result of neuro-
logical disease or injury. In contrast, there have 

been comparatively few intervention and outcome 
studies for individuals with functional communica-
tion, swallowing and cough disorders; while there 
is some evidence for the assessment and treatment 
of functional dysphonia and dysphagia, other symp-
toms have received very little systematic research 
attention.

In functional neurological disorder (FND), 
neurological symptoms are experienced which are 
genuine, and usually associated with distress and 
disability, as a result of potentially reversible changes 
in function and not as a result of disease, damage or 
structural abnormality.1 FND is a common cause of 
neurological symptoms, present in around one in six 
patients presenting to neurology outpatient clinics.2 
Crucially, FND is diagnosed on the basis of positive 
clinical features of internal inconsistency, and not 
by exclusion of structural damage or disease.1 FND 
is also described in children and young people,3 in 
whom successful outcomes have been reported by 
speech and language professionals.

Although many speech and language professionals 
will have assessed or treated people with functional 
dysphonia, they may also be asked to assist with 
differential diagnosis or provide treatment of a 
much wider range of functional communication, 
swallowing and cough disorders, in isolation or in 
combination with other symptoms of FND. This is 
an area in which some and perhaps many speech and 
language professionals have felt unsure or under-
prepared when asked to provide treatment.4 And 
yet these disorders are not rare: review of referrals 
to one large US speech pathology department over 
a 3- year period found that (excluding functional 
dysphonia) 3% of patients with acquired communi-
cation disorders had functional disorders.5

These consensus recommendations for assess-
ment and intervention draw on published evidence 
where available. However, in areas where empirical 
evidence is sparse, the approaches recommended 
here represent those the authors have found useful 
in their own clinical practices.

We hope that these recommendations will assist 
practitioners in their practical management of these 
disorders, and support future research towards 
evidence- based treatments.
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A B S T R A C T

Purpose: The aim of this meta-analysis is to evaluate and synthesize the available evidence from the
previous 20 years regarding the utility of psychological interventions in the management of psychogenic
non-epileptic seizures (PNES).
Method: Studies were retrieved from MEDLINE via OvidSP and PsychINFO. Selection criteria included
controlled and before-after non-controlled studies including case series, using seizure frequency as an
outcome measurement. Studies were required to assess one or more types of psychological intervention
for the treatment of PNES in adults. Data from 13 eligible studies was pooled to examine the effectiveness
of psychological interventions in treating PNES on two primary outcomes: seizure reduction of 50% or
more and seizure freedom. A meta-analysis was conducted with data extracted from 228 participants
with PNES.
Results: Interventions reviewed in the analysis included CBT, psychodynamic therapy, paradoxical
intention therapy, mindfulness and psychoeducation and eclectic interventions. Meta-analysis
synthesized data from 13 studies with a total of 228 participants with PNES, of varied gender and
age. Results showed 47% of people with PNES are seizure free upon completion of a psychological
intervention. Additional meta-analysis synthesized data from 10 studies with a total of 137 participants
with PNES. This analysis found 82% of people with PNES who complete psychological treatment
experience a reduction in seizures of at least 50%.
Conclusion: The studies identified for this analysis were diverse in nature and quality. The findings
highlight the potential for psychological interventions as a favorable alternative to the current lack of
treatment options offered to people with PNES.

© 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Psychogenic non-epileptic seizures (PNES) have a debilitating
impact on quality of life. This may involve psychological, social,
financial and physical consequences including the inability to
work, drive or carry out everyday tasks [1,2]. Despite the growing
amount of research contributing to our understanding of PNES and
its causes, there is little evidence available about successful
treatments [3,4].

Prognosis for people with PNES is poor [5]. Diagnosis is often
focused on the exclusion of epilepsy and consequently, PNES
becomes a non-disease [6]. People with PNES tend to be

marginalized between neurology and psychiatry, with neither
profession taking ownership of patient care [7]. As such, many
patients are not referred to or do not engage with mental health
services [3,4,6]. Once a diagnosis of PNES is made, anti-convulsant
therapy is typically ceased and treatment options are unclear and
rarely pursued [1,7]. Stigma often surrounds a diagnosis of PNES,
fueled by poor understanding, education or support for the
condition [1,6]. Research also tells us that, without treatment, the
majority of people with PNES continue to have seizures and many
experience a worsening of symptoms [8,9,5].

Whilst PNES is a condition defined by physical manifestations,
it is understood to be psychological in nature with a wide variety of
aetiological factors involved [10,4,11]. Consequently, PNES repre-
sent a serious problem for clinicians in developing and imple-
menting evidence-based psychological interventions and there is
currently little in the way of quality evidence which can inform
clinical treatment decisions [12]. The body of research indicates
that psychological interventions for PNES are in the early stages of
development. These encompass a number of approaches, the most

Abbreviation: PNES, psychogenic non-epileptic seizures.
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Neurosurgery, 93 Byng Street, Orange, NSW 2800, Australia.
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19 studies were included
 - 12 skills-based, CBT-like approaches vs 7 psychodynamic approaches
 - 11 pre-post studies vs. 8 RCTs
 - Most studies (except 4) included only one FND phenotype
 - Effect sizes showed medium-sized benefits for physical (FND) symptoms, 
mental health, well-being, function and resource use for both kinds of 
therapies.
 - Outcomes comparable across both types of therapy.
 - Lack of controlled trials for psychodynamic psychotherapy.
 - Lack of follow-up data in majority of CBT trials

JNNP, 2020



Common 
psychotherapy 

principles in 
FND

Validate and emphasize with the impact of FND on the patient’s 
life.

Assess understanding and acceptance of diagnosis.

Review hypothetical model of the disease – consider influence of 
predisposing, precipitating and perpetuating factors over time.

Assess motivation to create change: reducing avoidance, 
developing new ways of relating to one’s thoughts and internal 
processes and increasing values-based activities.

Clarify role of family: help promote therapeutic change versus 
assuming responsibilities for the patient.

Collaborative working relationship.



Types of psychotherapy studied in FND
▸ Skills-based:
CBT (CODES, other versions including ReACT)
CBT-informed psychotherapy/ Neurobehavior Therapy
Prolonged exposure (FS + comorbid PTSD)
Mindfulness-based psychotherapy 
DBT skills training group
Hypnotherapy
Body-centered approaches
EMDR (study underway)

▸ Psychodynamic:
Psychoanalytic psychotherapy
Short-term psychodynamic psychotherapy
Psychodynamic interpersonal psychotherapy

Individual, group, self-help

Myers, Sarudiansky, Gorman, Baslet, Epilepsy Beh Case Reports, 2021 



Common tools across 
psychotherapies for 
FND

Myers, Sarudiansky, Gorman, Baslet, Epilepsy Beh Case Reports, 2021 

Some group modalities utilize unique tools, such as self-
relaxation and self-hypnosis [20], DBT diary cards and mindfulness
training [22] and scheduled naps [21]. In both group psychothera-
pies, patients were encouraged to receive concurrent individual
psychotherapy.

Body-centered psychotherapies use a number of body-oriented
tools to facilitate neurophysiological regulation. These may include
biofeedback, exercise programs, use of body maps, posture/ move-
ments, touch/ tapping, massage, autogenic training. Only the first
three tools have been explored in FS. Some of these therapies also
incorporate relaxation techniques and mindfulness techniques
described as part of CBT or MBT Table 2.

Definition of success

With the exception of a few modalities [21], the primary defini-
tion of success in these treatments is a reduction in functional neu-
rological symptoms. Secondary indicators of success include
reduced symptom burden [31], and unnecessary use of medical
resources [21], improved psychosocial functioning [12,23],
decreased health anxiety, greater satisfaction with care [12,15],
and a positive change in QOL [17]. Success from the MBT perspec-
tive involves engagement in values-based activities [17]. Lastly, PIT
has as its final objective to ‘‘improve identification and change of
unhealthy interpersonal patterns and to achieve more effective

processing of emotions” [33]. Psychodynamic therapies have ambi-
tious goals including reshaping ‘‘the intrapsychic structure of the
patient” ‘‘to develop conscious and verbal expression of emotional
distress, obviating the need for somatic displays of stress”[20,37].

Lastly, the secondary goal in group modalities, is to promote
increased universality, socialization, interpersonal learning, and
belonging [19,20].

Discussion

In recent years, there has been a healthy proliferation of treat-
ment outcome studies for FNDs. Although they differ in theoretical
foundations, treatment rationale and tools, overlap is evident, most
likely because they are treating the same disorder.

Nearly all psychotherapeutic modalities for FND explicitly pro-
vide some form of psychoeducation and an explanation of treat-
ment rationale. Irrespective of treatment orientation, several
similar tools are utilized (e.g., symptom record to increase the
patients’ understanding of triggers, emotional dysregulation and
symptom expression). Relaxation training, grounding or distrac-
tion techniques are also utilized by most, to control symptoms
and/or reduce vulnerable states associated with symptoms. Most
treatment modalities consider psychological trauma, emotional
dysregulation, distorted thoughts, unhelpful concepts of self and
others, and dysfunctional behaviors (avoidance, isolation) as rele-
vant targets. Often, explicit recommendations for self-care (e.g.,
sleep hygiene, physical exercise, relaxation time) are made regard-
less of treatment orientation.

Unique features of certain treatment modalities include the
recruitment of significant-others in the treatment [12,21,33], hav-
ing patients attend adjunctive support groups [20], overt relapse
prevention planning [12,17,50], and the use of negative reinforce-
ments in pediatric treatment [48] . Some modalities use unique
tools such as published workbooks [12,30,55,56], DBT diary cards
[22], medication logs [12], self-hypnosis [20], prolonged use of
in vivo and imaginal exposure [46], prescribed physical activity
[30], mindfulness training [17,22], life charts [33], emotional dia-
ries [17,33] behavior chain analysis and values identification exer-
cises [17] and massage, touch or tapping [38]. Furthermore, some
treatments have been applied to unique subgroups including
patients with specific FND phenotypes (FS, FMS), [30,34,37],
patients diagnosed with epilepsy/FS [50] and FS/PTSD [23,57].

The question that now remains is which treatment would be
best suited for each patient? Assuming that the patient has
embraced the diagnosis of FND, it is likely that treatment rationale
will help choose the appropriate modality. For instance, patients
with pragmatic tendencies may find it easier to understand their
symptoms as resulting from tangible cognitive and behavioral fac-
tors (e.g., trigger leads to distorted thinking/emotion which leads
to maladaptive behavior) and a present focus may be more com-
prehensible than historical trauma and past emotional/interper-
sonal conflicts [58]. Alternatively, a patient who resonates with
explanations that increased awareness and acceptance of internal
states allow someone to intentionally engage in values-based
behavior instead of automatized processes (e.g., FS), might prefer
MBT. Some patients who have more difficulties with verbal con-
cepts, such as children, may benefit from body-centered modali-
ties. Furthermore, a patient who fulfills criteria for PTSD and FS,
might be amenable to treatment that targets the disorders simul-
taneously with a trauma-based approach. Lastly, psychoeduca-
tional groups seem appropriate for most patients since reliable
information on FNDs is hard to come by and these groups can help
patients understand their condition and treatment options.

As for tools, most treatment approaches discussed above are
already sharing tools, but they might be enhanced with some

Table 2
Therapeutic tools, treatment modalities, and the disorders that are treated using these
tools.

Tools Treatment modalities that make
use of these tools

Disorder
targeted with
these tools

Seizure/somatic
symptom record/log

CBT, MBT, PIT,
psychoeducational and
therapeutic groups, DBT skills
group, and PE

FS, FMD, FND

Workbooks CBT and PE FS, FND
Thought record CBT FS, FND
Relaxation training CBT, MBT, PIT,

psychoeducational approaches,
DBT, and PE

FS, FND,
epilepsy + FS

Support person CBT FS
Distraction techniques CBT, MBT FS, FMD
Handouts CBT, psychoeducational

modalities
FS, FND

Physical exercise
prescription

CBT, psychoeducational groups,
body-centered psychotherapy

FS, FMD

Values identification
exercises

MBT FS

Mindfulness MBT, DBT FS
Emotion recognition logs PIT, MBT FS
Sensory grounding CBT, MBT, PE, PIT FS, FS + PTSD
Life charts PIT FS, FND
Exposure PIT, PE FS, FS + PTSD
Self-hypnosis Psychodynamic group therapy FS
Coping strategies CBT, MBT, PIT, Psychodynamic/

psychoeducational groups
FS, FND, FMD

Assertiveness training Psychodynamic/
psychoeducational groups

FS

Prescribed adjunctive
support group/therapy

Psychodynamic/
psychoeducational groups

FS

‘‘Punishers” used to
increase treatment
compliance (if
necessary)

ReACT Pediatric FS

Biofeedback Body-centered psychotherapy Pediatric FS
Body map Body-centered psychotherapy Pediatric FS

CBT: cognitive behavioral therapy; DBT: dialectical behavioral therapy; PIT: Psy-
chodynamic interpersonal therapy; EMDR: eye movement desensitization and
reprocessing; MBT: Mindfulness-based therapy; PE: prolonged exposure;
QOL = Quality of life; ReACT: retraining and control therapy; FS: functional seizures;
FND: functional neurological disorders; FMD: functional movement disorders.

L. Myers, M. Sarudiansky, G. Korman et al. Epilepsy & Behavior Reports 16 (2021) 100478
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Situation, relationship, resources and practical problems
Good marriage; husband, mother and father supportive; income 
currently reduced

Symptoms
Tremor, 

pain in arms and legs, 
tired all the time

Feelings
Down, confidence 

knocked. 
Annoyed.

Thinking
‘People think I’m making 

this up’, ‘There’s 
something seriously 

wrong with me’

Behavior
Stopped working, 

driving and 
socializing. 

Searching the 
Internet to find out 

what’s wrong.

Williams et al, “Overcoming Functional Neurological Symptoms”, Hodder Arnold 2011; Kent and McMillan, Advances in Psych Treatment, 2009
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(eg, post-hoc Bonferroni cor rection of 0·05/17=0·003), 
five secondary outcomes suggest that CBT plus 
standardised medical care provided significant benefit 
to participants compared with standardised medical 
care: longest period of seizure freedom, psychosocial 
functioning, self-rated and clinician-rated global change, 
and treatment satisfaction (table 3).

CBT therapists rated 82 (54%) of 152 patients who 
received CBT as much better or very much better at the 
end of treatment (appendix p 71).

Sensitivity analyses showed high agreement between 
the questionnaire and diary records (intraclass corre-
lation coefficient=0·95); exclusion of 21 participants 
without diary data at 12 months resulted in the same 
finding for the primary outcome (IRR 0·74 [95% CI 
0·53–1·04]; p=0·086). Complete case analyses of the 
primary and secondary outcomes are shown in the 
appendix (p 72). Comparison with table 3 showed that 
use of multiple imputation to adjust for missing data 
had little effect on the results, with similar findings for 
the primary outcome and the secondary outcomes. 
CACE analysis modelled the effect of receiving the 
intervention (at least nine sessions of CBT) and 
estimated the efficacy of the intervention, rather than its 
effective ness (estimated by ITT analysis). We found the 
efficacy of receiving CBT was estimated to be the same 
as the effectiveness of being offered CBT (IRR 0·78, 
95% CI 0·53–1·16; p=0·217).

During the entire 12-month follow-up period, 
110 participants had 176 adverse events: 57 (31%) of 
186 participants in the CBT plus standardised medical 
care group reported 97 adverse events and 53 (29%) of 
182 participants in the stan dardised medical care group 
reported 79 adverse events. Psychological events were 
the most common type of adverse event in the CBT plus 
standardised medical care group (n=24), which included 
deteriorations in mood and musculoskeletal events 
were the most common type of adverse event reported 
in the standardised medical care group (n=17), such as 
reports of injuries from dissociative seizures. All serious 
adverse events and adverse events are shown in the 
appendix (pp 73–74). No adverse events or serious 
adverse events were deemed to be associated with the 
CBT plus standardised medical care intervention by our 
independent raters. The incidence of serious adverse 
events was similar across both groups (24 [13%] of 
182 participants in the standardised medical care alone 
group vs 25 [13%] of 186 patients in the CBT plus 
standardised medical care group; table 4). Considering 
other potential indices of harm, only one patient had a 
decline of at least 20 points (2 SD) on the SF-12v2 
Physical Component Summary. At 12 months, on the 
Clinical Global Impression scale, 25 (17%) of 145 patients 
in the standardised medical care group and 13 (9%) of 
148 patients in the CBT plus standardised medical 
care group self-reported being much worse or very 
much worse.

Discussion
To our knowledge, this is the largest randomised 
controlled trial that has been done to date, assessing a 
psychotherapeutic intervention for adults with disso-
ciative seizures, in the context of a care pathway involving 
both neurology and psychiatry services. Our analysis 
showed that at 12 months after randomisation no 
significant differences in dissociative seizure frequency 
were observed between the CBT plus standardised 
medical care and standardised medical care groups. For 
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Figure 2: Changes in geometric mean seizure frequency over time
Raw data plot of geometric mean seizure frequency in the past 4 weeks. Baseline 
seizure frequency was recorded before randomisation. The primary outcome was 
measured at 12 months; 6-month measures were not formally assessed in this 
study, but are included here to illustrate observed data. Error bars show 95% CIs. 
CBT=cognitive behavioural therapy.

Figure 3: Standardised group differences for all secondary outcomes analysed on a continuous scale
Forest plot of standardised group differences between CBT plus standardised medical care and standardised 
medical care groups for all 13 continuous secondary outcomes, whereby a standardised treatment effect higher 
than 0 favoured the CBT plus standardised medical care group. Error bars show 95% CIs. CBT=cognitive 
behavioural therapy. SF-12v2=12-item Short Form 12 Survey–version 2. EQ-5D-5L=EuroQoL-5 Dimensions-5 
Levels scale. VAS=visual analogue scale. WSAS=Work and Social Adjustment Scale. GAD-7=Generalised Anxiety 
Disorder-7 scale. PHQ-9=Patient Health Questionnaire-9 scale. CORE-10=Clinical Outcomes in Routine 
Evaluation-10. PHQ-15=Patient Health Questionnaire-15 scale. CGI=Clinical Global Impression.

Standardized effects sizes at 6 and 12 months
(between arm differences)

Changes in mean sz frequency over time

Goldstein et al, Lancet Psychiatry, 2020 Goldstein et al, Seizure, 2022

Cognitive Behavioral Therapy for Functional Seizures

• Multicenter, randomized controlled trial across the UK (27 sites).
• 368 adults with FS randomized to receive CBT + standardized medical care or SMC 

alone (2 neuro + 4 psych appts)

-20% in CBT vs 12% in SMC in remission
-68% reduction in sz freq at 12 mo in CBT
vs 63% reduction in SMC



MODULE I: UNDERSTANDING YOUR DISEASE AND YOUR TREATMENT
¡ Session 1: Understanding Your Illness
¡ Session 2: Identifying the function of the symptom
¡ Session 3: Identifying values

MODULE II: STRESS MANAGEMENT STRATEGIES
¡ Session 4: Understanding the stress cycle
¡ Session 5: Mastering a stress management skill

MODULE III: MINDFULNESS
¡ Session 6: Introduction to mindfulness
¡ Session 7: Incorporating mindfulness into everyday life

MODULE IV: EMOTION MANAGEMENT
¡ Session 8: Emotion Recognition
¡ Session 9: Emotion Acceptance
¡ Session 10: Regulation of emotion-driven behavior

MODULE V: REWORKING COGNITIONS & RELAPSE PREVENTION
¡ Session 11: Reworking cognitions
¡ Session 12: Relapse Prevention

Baslet et al, Clin EEG Neurosci, 2014

ASSESS COMMITMENT TO CHANGE

LOWER BASELINE HYPERAROUSAL

TRAIN THE ‘PRESENT MOMENT
AWARENESS’ MUSCLE

USE AWARENESS TO
RELATE MORE EFFECTIVELY

TO THOUGHTS AND FEELINGS



Detection of changes in internal states –interoception-
(a negative or positive emotion, a state of relaxation, physical pain, etc) 

Changes in FND symptoms 

Ongoing monitoring (checking expectations)

Habituation

MINDFULNESS PRACTICE

Awareness 

NEW RESPONSE

How (do we think that)  mindfulness practice 
change FND symptoms?



• N= 26
• 70% with 50% reduction in 

frequency at treatment end
• 50% with no events in last session at 

treatment end
• At 3- to 6-month post-tx follow-up 

(n=14), 93% still had lower frequency 
than at baseline (and 50% further 
improved from end of treatment).

Baslet et al, Epilepsy and Behavior, 2020

misattribution, are amenable to mindfulness strategies through cogni-
tive defusion, a mechanism that leads to symptomatic improvement
in psychological distress [27].

The benefit of ourMBTprotocol for PNES on episode duration and on
measures of psychopathology severity did not reach statistical signifi-
cance. One possible explanation for the lack of significant benefit on
measures of depression, anxiety, somatization, and dissociation is that
the degree of severity at baseline did not seem too elevated in our
small-size sample. For instance, the baseline mean scores for BDI-II
and DASS-A in our sample fall within the minimal or mild severity
range [19,20], and the baseline mean score for PHQ-15 is in the lower
end of the medium severity range [21]. The baseline mean DES score
is barely about the cutoff of 30, although this is consistentwith previous
DES scores in samples of patientswith PNES [23,28]. It is possible that an

adequately powered study could have detected a statistically significant
reduction in psychopathology measures and episode duration.

Reduction in episode frequency is the most broadly accepted pri-
mary outcome measure to establish efficacy of a treatment modality
in PNES [29]. During a psychotherapeutic process, there are a number
of topics that may be discussed and behavioral changes that may
occur that are not captured in a numerical value such as episode fre-
quency. Therefore, qualitative data, in addition to quantitative mea-
sures, may reveal clinically meaningful information about individual
dynamics that can strengthen the benefit of a treatment intervention.
For example, one of our patients who had improvement in episode fre-
quency by treatment completion, also learned to identify interpersonal
dynamics with his family as triggers for his episodes. At the conclusion
of treatment, he had gained understanding about these interactions
and developed new skills that helped him make more effective deci-
sions and had a positive impact on his living arrangement and relation-
ships. In other cases, symptoms may temporarily worsen as patients go
through a process of behavioral exploration and change.

The most significant limitations in this study include a convenience
sample bias, small sample size, and lack of a controlled intervention. Pa-
tients were offered to participate in this treatment if they were able to
attend the 12 sessions in person and if they either did not have an
established psychotherapist in the community or, in that case they
did, the psychotherapist either agreed to keep his/her interventions at
a supportive level or took a break fromworkingwith the patient during
the time of their participation in the MBT program. Remote-access par-
ticipation in psychotherapy (through platforms such as telehealth or
web-based programs) is becoming increasingly available [30], and it is
possible that MBT would have been as effective if those patients unable
to attend because of geographic access had completed the treatment
remotely.

Although the frequency and nature of therapy supervision provided
an assessment of treatment fidelity, certain elements such as therapists'
interaction skills during sessions was not evaluated beyond the

Fig. 2. Change in PNES weekly frequency with each successive session from the MBT protocol using median regression analysis (PROC QUANTREG). Median PNES weekly frequency
decreases by 0.12 episodes/week (95%CI 0.2–0.04) for every successive session (p = 0.002).

Table 3
Changes in PNES frequency at each successiveMBT session.

Time Median frequency
(25–75%ile)

T1 1.75 (0.3–5)
S1 1.25 (0–2.5)
S2 1.93 (1–3.5)
S3 1.63 (0–5)
S4 0.83 (0–3.5)
S5 1 (0–4.2)
S6 2 (0–4.2)
S7 1.28 (0–4)
S8 0 (0–2.5)
S9 0.29 (0–2)
S10 0.54 (0–2.8)
S11 1.12 (0–4.5)
S12 0.17 (0–2.8)

T1: Baseline measurement of PNES weekly frequency; S1–
12: each successive session from the MBT program.

5G. Baslet et al. / Epilepsy & Behavior 103 (2020) 106534

therapists' reports. Fidelity evaluation with video-recorded sessions
would ensure that such elements are carefully evaluated throughout
the course of treatment.

The current analysis only shows results at the time of completion of
the psychotherapy treatment. Ideal effective therapies for PNES will
provide sustained symptomatic and functional benefit after completion
of the treatment. The goal of this studywas to evaluate the initial benefit
of the intervention. Long-term data will be necessary to evaluate if ben-
efits are sustained.

This MBT protocol for PNES had a treatment completion rate of 55%,
which is low but consistent with other prospective naturalistic adher-
ence studies in PNES [31]. Even in the setting of a randomized controlled
trial in PNES, with resources available for closer follow-up, completion
rates in a previous trial were reported at around two-thirds of the initial
participants [1]. Adherence to treatment is an important challenge in
the management of patients with PNES, and it is possible that specific
therapeutic components need to be implemented in those patients at
higher risk of not engaging in treatment. For example, motivational
interviewing has demonstrated to be an effective strategy to improve
treatment adherence in several complex disorders, and recently in
PNES aswell. [32]. Given that our qualitative inquiry revealed lack of ac-
cess as a common reason for dropping out of treatment, it is possible
that many participants had the initial intention to participate in the
MBT program, but as they noted the required logistical effort to com-
plete treatment, they did not pursue it any longer. Other possible rea-
sons for dropout are lack of perceived immediate resolution of
symptoms (despite our explanation of treatment as a process) and/or
psychological barriers. Yet, another possibility is that patients already
experienced some benefit with the very initial sessions, and they felt
treatment was no longer required. Interestingly, enrolled subjects not
completing treatment were younger, less educated and proportionally
more likely to belong to an ethnicminority. These demographic findings
in noncompleters are consistent with the literature on adherence with
mental health treatment and in general [33,34]. Most of the patients
not completing the MBT program attended 4 or fewer sessions, and
they did not provide follow-up data. Therefore, this lack of data limits
our ability to determine benefit (or lack thereof) in those patients
who had limited exposure to the treatment protocol.

Mindfulness-based psychotherapy can now be considered among
the psychotherapies that can lead to a reduction in episode frequency
and intensity and improvement quality of life in patients with PNES.
Randomized controlled trials with adequately powered samples, easily

accessiblemethods of delivery and longer-term follow-up are necessary
to help position MBT as an effective treatment modality for PNES.
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Table 5
Changes in psychopathology measures (end of treatment compared to baseline).

Scale T0 mean (SD) T3 mean (SD)

BDI-II 13.8 (9.3) 12.12 (11.9)
DASS (anxiety) 9.4 (6.3) 8.96 (9.8)
DES 30.2 (25.1) 29.41 (31.8)
PHQ-15 11.4 (4.3) 10.40 (6.0)

None of the reductions had p b 0.05. BDI-II: Beck Depression Inventory-II; DASS Anxiety:
Depression, Anxiety and Stress Scale, Anxiety Subscale; DES: Dissociative Experiences
Scale; PHQ-15: Patient Health Questionnaire – 15.

Table 4
Changes in PNES intensity and duration and in quality of life (end of treatment compared to baseline measures).

T1 mean (SD) T2 mean (SD) T3 mean (SD)

PNES intensity 5.56 (2.14) 3.92 (2.69)⁎ 3.74 (2.65)#

QOLIE-10 2.59 (0.73) 2.40 (0.76) 2.14 (0.77)⁎

T1 median (25–75%ile) T2 median (25–75%ile) T3 median (25–75%ile)

PNES duration (min) 4.5 (1–10) 4 (1–6) 2.5 (0.75–7.5)

Statistical significant reductions from baseline scores are indicated with * for p b 0.01 and # for p b 0.05. QOLIE-10: Quality of Life in Epilepsy-10.
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therapists' reports. Fidelity evaluation with video-recorded sessions
would ensure that such elements are carefully evaluated throughout
the course of treatment.

The current analysis only shows results at the time of completion of
the psychotherapy treatment. Ideal effective therapies for PNES will
provide sustained symptomatic and functional benefit after completion
of the treatment. The goal of this studywas to evaluate the initial benefit
of the intervention. Long-term data will be necessary to evaluate if ben-
efits are sustained.

This MBT protocol for PNES had a treatment completion rate of 55%,
which is low but consistent with other prospective naturalistic adher-
ence studies in PNES [31]. Even in the setting of a randomized controlled
trial in PNES, with resources available for closer follow-up, completion
rates in a previous trial were reported at around two-thirds of the initial
participants [1]. Adherence to treatment is an important challenge in
the management of patients with PNES, and it is possible that specific
therapeutic components need to be implemented in those patients at
higher risk of not engaging in treatment. For example, motivational
interviewing has demonstrated to be an effective strategy to improve
treatment adherence in several complex disorders, and recently in
PNES aswell. [32]. Given that our qualitative inquiry revealed lack of ac-
cess as a common reason for dropping out of treatment, it is possible
that many participants had the initial intention to participate in the
MBT program, but as they noted the required logistical effort to com-
plete treatment, they did not pursue it any longer. Other possible rea-
sons for dropout are lack of perceived immediate resolution of
symptoms (despite our explanation of treatment as a process) and/or
psychological barriers. Yet, another possibility is that patients already
experienced some benefit with the very initial sessions, and they felt
treatment was no longer required. Interestingly, enrolled subjects not
completing treatment were younger, less educated and proportionally
more likely to belong to an ethnicminority. These demographic findings
in noncompleters are consistent with the literature on adherence with
mental health treatment and in general [33,34]. Most of the patients
not completing the MBT program attended 4 or fewer sessions, and
they did not provide follow-up data. Therefore, this lack of data limits
our ability to determine benefit (or lack thereof) in those patients
who had limited exposure to the treatment protocol.

Mindfulness-based psychotherapy can now be considered among
the psychotherapies that can lead to a reduction in episode frequency
and intensity and improvement quality of life in patients with PNES.
Randomized controlled trials with adequately powered samples, easily

accessiblemethods of delivery and longer-term follow-up are necessary
to help position MBT as an effective treatment modality for PNES.
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Background

• We previously reported on the efficacy of a manualized 12-session mindfulness-based
therapy (MBT) protocol for psychogenic nonepileptic seizures (PNES). 1

• Completion of MBT provided improvements in PNES frequency, intensity and quality of
life at treatment end. 1

• Long-term outcomes after completion of evidence-based treatment for PNES remain
limited, with some exceptions. 2

• Determine sustainability of improvement at 4 to 6-month follow-up after treatment
completion in previously reported measures (PNES frequency, PNES intensity, quality of
life).

• Report change at treatment end and at follow-up on measures of illness perception/
attribution, underlying psychological mechanisms, and worry about illness.

• Subjects with documented PNES (via video EEG) were screened and consented for
participation in the study between August 2014 and February 2018 at Brigham and
Women’s Hospital.

• All subjects provided consent for participation. The study was approved by the hospital’s
Institutional Review Board.

• Time points of data collection included: T0 (diagnostic admission to the Epilepsy
Monitoring Unit (EMU) or first outpatient encounter), T1 (first follow-up post-diagnosis),
T3 (end of treatment), T4 (4-6 month follow-up).

• Baseline demographic and clinical data were obtained at T0.
• Measures obtained over time include (T0 through T4):

*PNES weekly frequency (primary outcome measure)
*Frequency category,
*Number of days per week with PNES;
*Self-rated PNES intensity (0-10 scale);
*Quality of life in epilepsy-10 (QOLIE-10) adapted to PNES;
*Brief Illness Perception Questionnaire (BIPQ), a measure of cognitive and emotional

representation of illness;
*Acceptance and Action Questionnaire (AAQ), a measure of psychological flexibility,

presumed to mediate improvement in mindfulness interventions;
*Other questions that assessed: illness attribution (psychological versus physical); worry

(1-5 scale); feeling that team understood disease (yes/no).
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Methods

• Improvement in PNES weekly frequency and related outcome measures (number of days per
week with PNES and frequency category) and PNES intensity were observed at completion of a
manualized 12-session MBT for PNES and maintained 4 to 6 months after end of MBT.

• Threatening view of PNES and worry level decreased over the course of treatment, and this
improvement is also maintained at the 4-6 month follow-up.

• Conceptualization of PNES as a ‘mental’ rather than ‘physical’ disorder and feeling understood
by the doctor increase from baseline at treatment end, but this change is not maintained at
follow-up.

• There is no change in psychological flexibility over time, arguing against this being the
mechanism underlying the clinical improvement.

• The previously reported improvement in quality of life is not demonstrated at follow-up.
• Randomized controlled trials and longer-term outcomes are needed to demonstrate the

efficacy of MBT in PNES.
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Conclusions

Tables 1. Baseline (T0) demographic and clinical characteristics of 
MBT  completers (n=26).

Results

• Statistical analysis was conducted using SAS:
• Wilcoxon signed-rank test was used for pair-wise comparisons of PNES frequency.
• Linear mixed-effects models were used to determine decreases between time points

for other outcome measures (repeated measure ANOVA, GLIMMIX procedure and
GENMOD procedure).

 
Demographic variable mean (sd)  

or n (%) 
Age at evaluation 46.4 (16.2) 
Ethnicity 
   White 
   Black 
   Hispanic 

 
22 (84.6) 
3 (11.5) 
1 (3.8) 

Gender (female) 23 (88.5) 
Years of education 15.3 (3.2) 
Married 14 (53.8) 
Disabled 6 (23.1) 

 
PNES or  
Neurological Variable 

mean (sd)  
or n (%) 

Age at onset of PNES 39.4 (18.2) 
Delay in diagnosis (months) 75.3 (157.6) 
Documented epilepsy 3 (11.5) 
Stressor at onset of PNES 22 (84.6) 
Identified triggers for events 19 (73.1) 
Neurological history 
  Traumatic brain injury 
  Headaches 
  Pain  
  Family history of seizures 

 
16 (61.5) 
18 (69.2) 
16 (61.5) 
6 (23.1) 
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Psychiatric Variable n (%) 
Current or past diagnoses/ sxs 
  Depressive disorders* 
  Anxiety disorders 
  PTSD 
  Substance use disorders 
  Other somatic symptoms  
   (except pain/ headache) 
  Other dissociative symptoms  
  Past psychiatric treatment 
  Past suicide attempt 

 
21 (80.8) 
23 (88.5) 
14 (53.8) 
6 (23.1) 
9 (34.6) 
 
4 (15.4) 
23 (88.5) 
6 (23.1) 

Trauma 
  Physical abuse 
  Sexual abuse 
  Emotional/ verbal abuse 
  Abuse during childhood 
  Any trauma 

 
5 (19.2) 
11 (42.3) 
13 (50) 
8 (30.8) 
16 (61.5) 

 

 
 
 

 T1 median 
(min-max) 

T3 median 
(min-max) 

T3 vs. T1 diff (min-
max) 

T4 median 
(min-max) 

T4 vs. T1 diff 
(min-max) 

Weekly frequency 1.75 (0-66.5) 0.16 (0-57.6) -1.02 (-24.5, 10.7)* 0.29 (0-56.0) -1.25 (-17.5, 0.5)* 
 
*p<0.01 
 
 
 T0 T1 mean 

(sd) 
T3 mean (sd) T3 vs. T0 diff 

(95%CI) 
T3 vs. T1 diff 
(95%CI) 

T4 mean (sd) T4 vs. T0 diff 
(95%CI) 

T4 vs. T1 diff 
(95%CI) 

Number of days 
per weeka  
 

 1.38 (0.85) 1.01 (0.84)  -0.37  
(-0.69, -0.05)+ 

0.70 (0.68)  0.75 (-1.15, -
0.35)* 

PNES intensity 
 
 

 5.96 (1.99) 3.74 (2.65)  -2.21  
(-3.44, -0.99)* 

2.92 (2.81)  -2.94 (-4.42, -
1.46)* 

QOLIE-10 
 
 

 3.09 (0.60) 3.02 (0.49)  -0.05  
(-0.22, 0.12) 

3.13 (0.41)  -0.06 (-0.29, 
0.18) 

BIPQ 
 
 

49.56 (9.63) 49.83 (9.62) 34.19 (16.58) -15.19  
(-21.05, -9.33)* 

-15.85  
(-21.77, -9.90)* 

30.62 (12.98) -19.64 (-26.57, 
-12.70)* 

-20.28 (-27.25, -
13.31)* 

AAQ 23.62 (9.52)  22.50 (7.79) -0.77 (-3.92, 2.38)  24.69 (7.76) 0.23 (-3.70, 
4.16) 

 

 
+p<0.05;*p<0.001; a – square root transformed 
 
 
 
 
 
 
 

 
 
 
 T0 Freq 

(%) 
T1 Freq 
(%) 

T3 Freq 
(%) 

T3 vs. T0 Odds 
ratio (95%CI) 

T3 vs. T1 Odds 
ratio (95% CI) 

T4 Freq 
(%) 

T4 vs. T0 Odds 
ratio (95% CI) 

T4 vs. T1 Odds 
ratio (95% CI) 

Frequency 
   Daily 
   Weekly 
   Monthly 
   < Monthly 
 

  
4 (15.4) 
14 (53.9) 
5 (19.2) 
3 (11.5) 

 
1 (3.9) 
10 (38.5) 
7 (26.9)  
8 (30.8) 

 0.15 (0.03-0.77)+  
1 (7.1) 
3 (21.4) 
4 (28.6) 
6 (42.9) 

 0.06 (0.01-0.40)* 

Nature 
  Physical 
  Phys & Mental 
  Mental 
 

 
6 (23.1) 
16 (61.5) 
4 (15.4) 

 
2 (8.3) 
15 (62.5) 
7 (29.2) 

 
1 (4.0) 
14 (56) 
10 (40) 

 
0.21 (0.08-0.59)* 
 
4.74 (1.70-13.22)* 

 
0.60 (0.23-1.56) 
 
1.67 (0.64-4.33) 

 
1 (7.7) 
8 (61.5) 
4 (30.8) 

 
0.33 (0.07-1.46) 
 
3.07 (0.68-13.83) 

 
0.92 (0.27-3.19) 
 
1.08 (0.31-3.73) 

Understood by 
doctor (Y/N) 
 

9 (34.6) 19 (76) 22 (88) 13.98  
(3.96-49.34)** 

2.31 (0.67-8.02) 11 (91.7) 16.99  
(3.77-76.63)** 

2.82 (0.70-11.32) 

Worried (1-5) 
  Most  
  Very 
  Neutral 
  Mildly 
  Least  

 
9 (34.6) 
2 (7.7) 
3 (11.5) 
10 (38.5) 
2 (7.7) 

 
8 (30.8) 
4 (15.4) 
5 (19.2) 
7 (26.9) 
2 (7.7) 

 
3 (12) 
2 (8) 
1 (4) 
11 (44) 
8 (32) 

0.11 (0.02-0.70)+ 0.19 (0.06-0.54)*  
1 (8.3) 
2 (16.7) 
0 (0) 
7 (58.3) 
2 (16.7) 

0.10 (0.01-0.71)+ 0.28 (0.08-0.99)+ 

 
 
 
 
 
 
 
 
 
+p<0.05; *p<0.01; **p<0.001 
 
 

• Data at the 4-6 month follow-up (T4) was obtained from 14 out of the 26 MBT completers.
• The median number of days between T3 and T4 was 147.5 (4.9 months).
• Of the 14 patients at T4,  3 were no longer in psychotherapy, 3 attended less than a session a month on 

average and the rest were attending at least 1 session a month on average.   

*p<0.01; Of the 14 patients that attended T4, the average weekly PNES frequency at T4, when compared to T3 was
lower in 7 patients, the same in 1 patient; higher in 6 patients (in 5 of those 6 patients, average weekly frequency was
still 50% lower at T4 than at T1 baseline).

Table 2. Weekly PNES frequency at T1, T3 and T4

There was no statistically significant difference between completers who attended T4 and those who 
did not except for disabled patients being more likely to attend (and trend to attend in those with 
recognizable triggers at baseline).

Table 3. Secondary outcome measures (continuous variables) at T0, T1, T3 and T4.

+p<0.05;*p<0.001; a: square root transformed 

Table 4. Secondary outcome measures (ordinal and categorical variables) at T0, T1, T3 and T4.

+p<0.05; *p<0.01; **p<0.001 

Table with QOLIE-10 significant at T3 
 
 T0 T1 mean 

(sd) 
T3 mean (sd) T3 vs. T0 diff 

(95%CI) 
T3 vs. T1 diff 
(95%CI) 

T4 mean (sd) T4 vs. T0 diff 
(95%CI) 

T4 vs. T1 diff 
(95%CI) 

Number of days 
per weeka  
 

 1.38 (0.85) 1.01 (0.84)  -0.37  
(-0.69, -0.05)+ 

0.70 (0.68)  0.75 (-1.15, -
0.35)* 

PNES intensity 
 
 

 5.96 (1.99) 3.74 (2.65)  -2.21  
(-3.44, -0.99)* 

2.92 (2.81)  -2.94 (-4.42, -
1.46)* 

QOLIE-10 
 
 

 2.59 (0.73) 2.14 (0.77)  -0.46  
(-0.71, 0.22)* 

2.65 (0.55)  0.06 (-0.29, 
0.18) 

BIPQ 
 
 

49.56 (9.63) 49.83 (9.62) 34.19 (16.58) -15.19  
(-21.05, -9.33)* 

-15.85  
(-21.77, -9.90)* 

30.62 (12.98) -19.64 (-26.57, 
-12.70)* 

-20.28 (-27.25, -
13.31)* 

AAQ 23.62 (9.52)  22.50 (7.79) -0.77 (-3.92, 2.38)  24.69 (7.76) 0.23 (-3.70, 
4.16) 

 

 
+p<0.05;*p<0.001; a – square root transformed 
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Behav. 2020 Feb;103(Pt A):106534. PMID: 31680023.

2. 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 Jun;7(6):491-505. PMID:
32445688.

Conclusions

Tables 1. Baseline (T0) demographic and clinical characteristics of 
MBT  completers (n=26).

Results

• Statistical analysis was conducted using SAS:
• Wilcoxon signed-rank test was used for pair-wise comparisons of PNES frequency.
• Linear mixed-effects models were used to determine decreases between time points

for other outcome measures (repeated measure ANOVA, GLIMMIX procedure and
GENMOD procedure).

 
Demographic variable mean (sd)  

or n (%) 
Age at evaluation 46.4 (16.2) 
Ethnicity 
   White 
   Black 
   Hispanic 

 
22 (84.6) 
3 (11.5) 
1 (3.8) 

Gender (female) 23 (88.5) 
Years of education 15.3 (3.2) 
Married 14 (53.8) 
Disabled 6 (23.1) 

 
PNES or  
Neurological Variable 

mean (sd)  
or n (%) 

Age at onset of PNES 39.4 (18.2) 
Delay in diagnosis (months) 75.3 (157.6) 
Documented epilepsy 3 (11.5) 
Stressor at onset of PNES 22 (84.6) 
Identified triggers for events 19 (73.1) 
Neurological history 
  Traumatic brain injury 
  Headaches 
  Pain  
  Family history of seizures 

 
16 (61.5) 
18 (69.2) 
16 (61.5) 
6 (23.1) 

 
 
 
 
 
 
 
 
 
 

 
Demographic variable mean (sd)  

or n (%) 
Age at evaluation 46.4 (16.2) 
Ethnicity 
   White 
   Black 
   Hispanic 

 
22 (84.6) 
3 (11.5) 
1 (3.8) 

Gender (female) 23 (88.5) 
Years of education 15.3 (3.2) 
Married 14 (53.8) 
Disabled 6 (23.1) 

 
PNES or  
Neurological Variable 

mean (sd)  
or n (%) 

Age at onset of PNES 39.4 (18.2) 
Delay in diagnosis (months) 75.3 (157.6) 
Documented epilepsy 3 (11.5) 
Stressor at onset of PNES 22 (84.6) 
Identified triggers for events 19 (73.1) 
Neurological history 
  Traumatic brain injury 
  Headaches 
  Pain  
  Family history of seizures 

 
16 (61.5) 
18 (69.2) 
16 (61.5) 
6 (23.1) 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Psychiatric Variable n (%) 
Current or past diagnoses/ sxs 
  Depressive disorders* 
  Anxiety disorders 
  PTSD 
  Substance use disorders 
  Other somatic symptoms  
   (except pain/ headache) 
  Other dissociative symptoms  
  Past psychiatric treatment 
  Past suicide attempt 

 
21 (80.8) 
23 (88.5) 
14 (53.8) 
6 (23.1) 
9 (34.6) 
 
4 (15.4) 
23 (88.5) 
6 (23.1) 

Trauma 
  Physical abuse 
  Sexual abuse 
  Emotional/ verbal abuse 
  Abuse during childhood 
  Any trauma 

 
5 (19.2) 
11 (42.3) 
13 (50) 
8 (30.8) 
16 (61.5) 

 

 
 
 

 T1 median 
(min-max) 

T3 median 
(min-max) 

T3 vs. T1 diff (min-
max) 

T4 median 
(min-max) 

T4 vs. T1 diff 
(min-max) 

Weekly frequency 1.75 (0-66.5) 0.16 (0-57.6) -1.02 (-24.5, 10.7)* 0.29 (0-56.0) -1.25 (-17.5, 0.5)* 
 
*p<0.01 
 
 
 T0 T1 mean 

(sd) 
T3 mean (sd) T3 vs. T0 diff 

(95%CI) 
T3 vs. T1 diff 
(95%CI) 

T4 mean (sd) T4 vs. T0 diff 
(95%CI) 

T4 vs. T1 diff 
(95%CI) 

Number of days 
per weeka  
 

 1.38 (0.85) 1.01 (0.84)  -0.37  
(-0.69, -0.05)+ 

0.70 (0.68)  0.75 (-1.15, -
0.35)* 

PNES intensity 
 
 

 5.96 (1.99) 3.74 (2.65)  -2.21  
(-3.44, -0.99)* 

2.92 (2.81)  -2.94 (-4.42, -
1.46)* 

QOLIE-10 
 
 

 3.09 (0.60) 3.02 (0.49)  -0.05  
(-0.22, 0.12) 

3.13 (0.41)  -0.06 (-0.29, 
0.18) 

BIPQ 
 
 

49.56 (9.63) 49.83 (9.62) 34.19 (16.58) -15.19  
(-21.05, -9.33)* 

-15.85  
(-21.77, -9.90)* 

30.62 (12.98) -19.64 (-26.57, 
-12.70)* 

-20.28 (-27.25, -
13.31)* 

AAQ 23.62 (9.52)  22.50 (7.79) -0.77 (-3.92, 2.38)  24.69 (7.76) 0.23 (-3.70, 
4.16) 

 

 
+p<0.05;*p<0.001; a – square root transformed 
 
 
 
 
 
 
 

 
 
 
 T0 Freq 

(%) 
T1 Freq 
(%) 

T3 Freq 
(%) 

T3 vs. T0 Odds 
ratio (95%CI) 

T3 vs. T1 Odds 
ratio (95% CI) 

T4 Freq 
(%) 

T4 vs. T0 Odds 
ratio (95% CI) 

T4 vs. T1 Odds 
ratio (95% CI) 

Frequency 
   Daily 
   Weekly 
   Monthly 
   < Monthly 
 

  
4 (15.4) 
14 (53.9) 
5 (19.2) 
3 (11.5) 

 
1 (3.9) 
10 (38.5) 
7 (26.9)  
8 (30.8) 

 0.15 (0.03-0.77)+  
1 (7.1) 
3 (21.4) 
4 (28.6) 
6 (42.9) 

 0.06 (0.01-0.40)* 

Nature 
  Physical 
  Phys & Mental 
  Mental 
 

 
6 (23.1) 
16 (61.5) 
4 (15.4) 

 
2 (8.3) 
15 (62.5) 
7 (29.2) 

 
1 (4.0) 
14 (56) 
10 (40) 

 
0.21 (0.08-0.59)* 
 
4.74 (1.70-13.22)* 

 
0.60 (0.23-1.56) 
 
1.67 (0.64-4.33) 

 
1 (7.7) 
8 (61.5) 
4 (30.8) 

 
0.33 (0.07-1.46) 
 
3.07 (0.68-13.83) 

 
0.92 (0.27-3.19) 
 
1.08 (0.31-3.73) 

Understood by 
doctor (Y/N) 
 

9 (34.6) 19 (76) 22 (88) 13.98  
(3.96-49.34)** 

2.31 (0.67-8.02) 11 (91.7) 16.99  
(3.77-76.63)** 

2.82 (0.70-11.32) 

Worried (1-5) 
  Most  
  Very 
  Neutral 
  Mildly 
  Least  

 
9 (34.6) 
2 (7.7) 
3 (11.5) 
10 (38.5) 
2 (7.7) 

 
8 (30.8) 
4 (15.4) 
5 (19.2) 
7 (26.9) 
2 (7.7) 

 
3 (12) 
2 (8) 
1 (4) 
11 (44) 
8 (32) 

0.11 (0.02-0.70)+ 0.19 (0.06-0.54)*  
1 (8.3) 
2 (16.7) 
0 (0) 
7 (58.3) 
2 (16.7) 

0.10 (0.01-0.71)+ 0.28 (0.08-0.99)+ 

 
 
 
 
 
 
 
 
 
+p<0.05; *p<0.01; **p<0.001 
 
 

• Data at the 4-6 month follow-up (T4) was obtained from 14 out of the 26 MBT completers.
• The median number of days between T3 and T4 was 147.5 (4.9 months).
• Of the 14 patients at T4,  3 were no longer in psychotherapy, 3 attended less than a session a month on 

average and the rest were attending at least 1 session a month on average.   

*p<0.01; Of the 14 patients that attended T4, the average weekly PNES frequency at T4, when compared to T3 was
lower in 7 patients, the same in 1 patient; higher in 6 patients (in 5 of those 6 patients, average weekly frequency was
still 50% lower at T4 than at T1 baseline).

Table 2. Weekly PNES frequency at T1, T3 and T4

There was no statistically significant difference between completers who attended T4 and those who 
did not except for disabled patients being more likely to attend (and trend to attend in those with 
recognizable triggers at baseline).

Table 3. Secondary outcome measures (continuous variables) at T0, T1, T3 and T4.

+p<0.05;*p<0.001; a: square root transformed 

Table 4. Secondary outcome measures (ordinal and categorical variables) at T0, T1, T3 and T4.

+p<0.05; *p<0.01; **p<0.001 

Table with QOLIE-10 significant at T3 
 
 T0 T1 mean 

(sd) 
T3 mean (sd) T3 vs. T0 diff 

(95%CI) 
T3 vs. T1 diff 
(95%CI) 

T4 mean (sd) T4 vs. T0 diff 
(95%CI) 

T4 vs. T1 diff 
(95%CI) 

Number of days 
per weeka  
 

 1.38 (0.85) 1.01 (0.84)  -0.37  
(-0.69, -0.05)+ 

0.70 (0.68)  0.75 (-1.15, -
0.35)* 

PNES intensity 
 
 

 5.96 (1.99) 3.74 (2.65)  -2.21  
(-3.44, -0.99)* 

2.92 (2.81)  -2.94 (-4.42, -
1.46)* 

QOLIE-10 
 
 

 2.59 (0.73) 2.14 (0.77)  -0.46  
(-0.71, 0.22)* 

2.65 (0.55)  0.06 (-0.29, 
0.18) 

BIPQ 
 
 

49.56 (9.63) 49.83 (9.62) 34.19 (16.58) -15.19  
(-21.05, -9.33)* 

-15.85  
(-21.77, -9.90)* 

30.62 (12.98) -19.64 (-26.57, 
-12.70)* 

-20.28 (-27.25, -
13.31)* 

AAQ 23.62 (9.52)  22.50 (7.79) -0.77 (-3.92, 2.38)  24.69 (7.76) 0.23 (-3.70, 
4.16) 

 

 
+p<0.05;*p<0.001; a – square root transformed 
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FS: Functional Seizures
ED: Emergency Department
ASM: Anti-seizure medication

Study n Method Follow up 
period

Cont 
events in 
last 
year*

On ASM Unemployed/
disabled

Psych 
morbid

Other 
functiona
l sx’s

Meierkord et 
al., 1991 

110 Face to 
face

Mean 5 years 60% n/a 20% n/a n/a

Selwa et al., 
2000 

57 Phone 19 months –
 4 years

59.6% 32%, PNES 
only

n/a 39% n/a

Lancman et 
al., 1993 

63 Face to 
face

Mean 5 years 74.6% n/a n/a n/a n/a

Reuber et al., 
2003 

148 Postal 1-10 years 71.2% 40.7%, PNES 
only (79% cont 
events)

53.8% n/a n/a

Jones et al., 
2010 

61 Postal <10 years 83%* 39%, all 
patients (8% 
with epilepsy)

n/a 52.6% 72.9%

Duncan et al., 
2014 

75 Postal 5-10 years 61%* n/a 29.3% in paid 
employment

26.5% n/a

Walther et al, 
2019

52 Face to 
face

1-16 years 63%* n/a n/a n/a n/a

Asadi Pooya 
et al, 2018 

86 Phone 4-9 years 45%* n/a n/a n/a n/a



unavailable two years prior, and this patient was also excluded. Data on
HCU were compiled for months 1–12 and 13–24 following end-of-
psychotherapy and compared to the same time intervals preceding
start-of-psychotherapy (months:−1–12;−13–24). To simplify analy-
sis, results for each 12-month interval were pooled for primary reason
of contact, into the following categories: ED visits (subcategorized in:
Seizures, Pain, Other) neurology, psychiatry, and other causes.

Direct healthcare costs of hospital admissions and outpatient ser-
vices provided to patients in the study period were estimated from
the diagnosis-related group tariffs from the Danish Ministry of Health
[25]. The system provides data on average costs of healthcare services
in Denmark, in Danish Krones (DKK). Every service provided during ad-
mission and outpatient visits during the studyperiodwasmatched to an
average tariff and pooled for a total price of each visit and categorized by
main reason for contact. Following calculation, relevant costs were con-
verted to Euros (€) at a rate of 7.4454 DKK/€.

2.1.6. Statistics
Statistical analyses were performed using GraphPad Prism 5.0 for

Mac (GraphPad Software, CA, USA). Normality of variance within mea-
sures of monthly seizure frequency and healthcare contacts was tested
with D'Agostino's K^2 test.

The significance level of outcome measures was tested by the Stu-
dent t-test or Wilcoxon signed rank test, for paired values. Spearman's
rank correlation coefficientwas calculated between outcome and possi-
ble demographic explanatory factors to check for association. Group dif-
ferences were examined with the Chi-squared test for dichotomous
variables. Mann–Whitney test was used for continuous variables.

3. Results

3.1. Demographics

The patients included were predominantly females 36/42 (86%) in
their thirties and had amean disease duration of 6 years at time of inclu-
sion (Table 2). Patients had received amean12 years of schooling. At in-
clusion, 50% of patients were unemployed. The employment status
“employed” was determined as full- or part-time, full-time student, or
retirement after age of 68 years. No difference between employment
status at entry and that at the end of psychotherapy was observed. In
the excluded group of 127 patients not fulfilling 12 months of follow-
up, there was a lower status of employment (24%).

3.2. Effect of psychotherapy on PNES

The patients received amean of 12 sessions of psychotherapy (Stan-
dard deviation: 5.7) and were conducted over a mean period of
15 months (Standard deviation: 9.2). The cost of psychotherapy was
an average of 1982 € per client.

At the time of last session, 45% (19/42) (p b 0.0001) of the patients
reported being seizure-free for the past three months; 36% (15/42) (p
b 0.0001) had experienced N50% drop in seizures; 12% (5/42) remained
b50% drop or unchanged, and 7% (3/42) experienced an increase in sei-
zure frequency.

At 12 months of follow-up, three patients had further attained sei-
zure freedom, and initial reductions were sustained both at 1 and
2 years of follow-up (Table 3).

Monthly seizure rates were significantly higher among unemployed
at baseline. Themean difference was 4.8 seizures/month (±2.28), (p=
0.042), and at the end of psychotherapy, the mean difference was 4.9
seizures/month (±2.16), (p = 0.039). An association was found be-
tween seizure rate at the 12-months follow-up and the employment
status of being employed (rho = −0.38, p = 0.013).

Seizure rate reduction N50% or seizure freedom was not associated
with age, duration of the disease, gender, level of education, employ-
ment status, and use of AED or PPD. Mean reduction in GSI score was

0.29 (standard deviation [SD]±0.35) (p b 0.001) following psychother-
apy. The reduction rate in GSI or GSI score at initiation was not predic-
tive for efficacy of psychotherapy.

3.3. Reduction in PNES reduces healthcare utilization

In the 12-month period before initiation of psychotherapy, themean
number of HCU increased from a mean of 3.9 to 7.9 contacts (p b
0.0001)when compared to theperiod of 24–13months before initiation
(Table 4). This increase was mainly due to visits at neurological depart-
ments (1.85 to 3.90, p b 0.0004) whereas seizure-related ED visits were
somewhat lower (0.15 to 1.10, p b 0.0001). In the 12 months following
psychotherapy, total HCU was at a mean of 6.26 contacts. Seizure-re-
lated ED visits dropped from 1.10 to 0.05 (p b 0.0001), and neurology
department visits dropped from 3.90 to 1.05 (p b 0.0001). There was a
nonsignificant rise in visits to psychiatric departments and other de-
partments at 12 months after psychotherapy (Table 4). At 24 months
postpsychotherapy, all HCUs were reduced to a mean 2.97 contacts
per year (Fig. 2).

Healthcare contacts at all time points were examined for association
with change in seizure rate, number of sessions, time of psychotherapy,
status of employment, age, education, years of seizures, AED or PPD use,
and GSI score. A significant correlation was found between the seizure
reduction rate and number of healthcare contacts during the
12months following psychotherapy (rho=−0.49, p b 0.003). A signif-
icant association was also observed between the seizure rate at the end
of psychotherapy and the HCU in the following year (rho = 0.47, p b
0.002). The other examined variables did not show any association.

3.4. Reduction in PNES reduces healthcare costs

Healthcare costs at 2 years prior to initiation of psychotherapywas a
total of 90,648 € (mean 2324 € SD±4214) for all the included patients
(n= 39), and it was even higher, 226,480 € (mean: 5807 €±SD: 6401)
at 1 year prior to psychotherapy. Following psychotherapy, the total
costs were as follows: 68,773 € (mean 1763 € SD ±4285) in the first
year and even lower 49,304 € (mean 1264 € SD ±3393) 2 years after
terminated psychotherapy. Mean costs at 2-year follow-up were highly
skewed, as onepatient accounted for 39% of the total costs.Median costs
(25th–75th) at 2-year follow-up was 64€ (0–575€).

Costs directly related to visits due to seizures were 42,454 € 2 years
before and 163,063 € 1 year before the therapy. These direct costs were
markedly reduced after psychotherapy to 6315€ at 1 year, and 2220 € at
2 years after therapy. The total costs of diagnostic procedures (EEG,
magnetic resonance imaging [MRI], computed tomography [CT], vEEG,
and EMU) were also increasing from 29,252 € 2 years before to
125,720 € at 1 year before the treatment; however, a clear reduction

Table 3
Seizure outcome.

Inclusion End of
treatment

Follow-up

12
months

24
months

Number of participants 42 42 42 32

Number of seizures/month
4

(1.25–11.5)
0.75

(0–2.75)⁎
0

(0–1)⁎
0.04

(0–2.75⁎

Number of patients without
seizures

0 19 22 16

N50% reduction in number of
seizures

– 15 13 10

b50% reduction in number of
seizures or unchanged

– 5 4 4

Number of patients with increased
number of seizures

– 3 3 2

Data (seizure frequency) are expressed as median with interquartile range.
⁎ Indicates levels of significance compared with number of seizures at inclusion (p b

0.0001).
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of these costs was seen at 1 year after, 1081 € and further reductions to
475 € at 2 years after the treatment.

Total costs of seizure-related HCUs 24months before psychotherapy
was 20,517 €, while it was only 8535 € at 24 months after the therapy.

4. Discussion

This study demonstrates that psychotherapy is effective in reducing
seizures in patients with PNES, and this has economic implications of
benefit for society.

Following psychotherapy, a dramatic drop in seizure-related con-
tactswas observed. Healthcare costs directly associatedwith these visits
were reduced by 95.8% when comparing the 24 months following psy-
chotherapy with the 24 months preceding psychotherapy. Total
healthcare costs were 63% lower in the 24 months following psycho-
therapy compared with that in the 24 months preceding. In the
12 months before psychotherapy, the total expenses were highest.
This was partly because of the inclusion of diagnostic procedures that
accounted for 56% of expenses this year. An approximation of annual
savings from the psychotherapy can be estimated from comparing
mean healthcare costs, 24–13 months prior to psychotherapy and the
13–24 months after. These periods are chronologically separated from
the procedures establishing diagnosis and representative of baseline
costs. The mean difference comes to 1060 € per patient per year. The
psychotherapy costs a mean of 1982 € per client. With this approxima-
tion the expenses of psychotherapy will have been compensated by di-
rect savings of healthcare expenses, in less than two years.

Despite of the observed drop in seizure-related contacts after inter-
vention, the total HCU remained high in the 12 months following psy-
chotherapy. This was mainly because of the increased contacts to
psychiatric and other departments. No specific pattern was observed
in contacts to other departments. The increased visits to psychiatric de-
partments could be explained by a greater understanding, among the
patients, of the psychological nature of their problems and symptoms.
Although total HCU remained high in this period, the median number
of contacts within the group was low (=2). Higher number of contacts
was associatedwith persistence of seizures. To our knowledge, no study
has previously found reduced seizure rate to be associated with general
decrease in HCU. Two previous studies examining HCU after EMU dis-
charge have observed a similar tendency of overall HCU to increase
prior to diagnosis and then remain high in the following year [12,13].
In contrast to these, we observed, that two years postpsychotherapy
total contacts dropped to a level below that of two years prior to
entry. Reuber et al. have previously shown that somatization is high in
patients with PNES, and severity of somatization in patients with PNES
predicts hospital utilization [26]. The persistence of somatization fol-
lowing PNES diagnosis could explain the persistence of medical de-
mands among patients with PNES diagnoses, as observed in other
studies [12,13,26,27]. We speculate that the psychotherapy in our
study was effective in treating not only seizures, but also the behavior
motivating somatization and thus decreasing the need for medical at-
tention in general.

Following our psychotherapeutic intervention, 45% of our patients
had experienced seizure freedom. In total, 81% of patients had experi-
enced a N50% reduction in seizures. These effects were sustained at 2-
year follow-up.

The effect of our intervention on seizures was comparable to that
seen in a recent meta-analysis [17], which demonstrated that the effect
of psychotherapy was sustained at one- and two-year follow-up and
seemed to be solid, opposed to that seen in studies without any inter-
vention [7,14]. The psychotherapy was effective in mitigating previous
predictors of outcome, as other studies have reported a poor outcome
to be associated with duration of disease, employment status, comorbid
psychopathology, educational level, and gender [7,28,29]. In our study,
none of these factors have been found to be associated with lack of sei-
zure freedomor improvement of seizure rates, although status of unem-
ployment seems associated with highest seizure rate at the start and
end of psychotherapy.

Our study has several limitations. The study was conducted in a sin-
gle center, and results may lack external validity. Of the 242 patients
who had their diagnoses at our clinic, 106 patients declined participa-
tion in our program. As no data on this groupwere available, a selection
bias toward the patients who were willing to engage in psychotherapy
is probably present. In addition, it is well-known that a large proportion
of patients will experience spontaneous seizure freedom when receiv-
ing the diagnosis [10,30], and this group presumably did not enter

Table 4
HCU before and after treatment.

Before
24–13

Before
12–0

After
0–12

After
13–24

All visits
Median (IQR)

3.9
2 (1–6)

7.9
5 (4–9)

6.26
2 (1–8)

2.97
1 (0–3)

ED All causes 0.41 ± 0.79 01.51 ± 1.8 0.44 ± 0.64 0.36 ± 0.67
ED Seizures 0.15 ± 0.49 1.1 ± 1.64 0.05 ± 0.22 0.05 ± 0.32
ED Pain 0.18 ± 0.51 0.26 ± 0.55 0.28 ± 0.51 0.28 ± 0.56
ED Other 0.08 ± 0.35 0.15 ± 0.49 0.1 ± 0.31 0.08 ± 0.35

Department of Neurology 1.85 ± 2.77 3.9 ± 4.24 1.05 ± 1.73 0.54 ± 1.12
Department of Psychiatry 0.05 ± 0.22 1.18 ± 6.08 2.77 ± 10.4 0.79 ± 3.78
Other departments 1.67 ± 2.85 1.51 ± 2.27 2.54 ± 4.65 1.26 ± 2.07
Total hospital admission days (range) 60 (0–24) 119 (0–36) 97 (0–88) 28 (0–14)

Number of healthcare contacts expressed as mean ± SD, in parentheses, before and after psychotherapeutic intervention. All visits shown with mean and median IQR = interquartile
range, 25th and 75th percentile. Healthcare utilization of all patients was acquired from the regional medical record system.
ED = Emergency Department
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Fig. 2.Total number of healthcare contacts, shown in years before psychotherapy and after
ended psychotherapy.
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The 24-month pretreatment costs compared with the 24-month posttreatment costs directly associated with seizures 
dropped by 95.8%, and total healthcare costs were reduced by 63%. 
Deleuran et al, Epilepsy Beh, 2019



▸ Limited ‘hands-on’ treatment. When handling the patient, facilitate rather than support.
 ▸ Encourage early weight bearing. ‘On the bed strength’ will not usually correlate with 
ability to stand in functional weakness.
▸ Foster independence and self-management.
▸ Goal directed rehabilitation focusing on function and automatic movement (eg, walking) 
rather than the impairment (eg, weakness) and controlled (‘attention-full’) movement (eg, 
strengthening exercises).
▸ Avoid use of adaptive equipment and mobility aids (though these are not always contra-
indicated).
▸ Avoid use of splints and devices that immobilize joints.
▸ Recognize and challenge unhelpful thoughts and behaviors.

Nielsen et al, JNNP, 2014FNSD: Functional Neurological Symptom Disorder



Nielsen et al, JNNP, 2017

follow-up. The number of sessions ranged from 1 to 17; the
median number was 5 (IQR 3–7.5). The content of physiother-
apy sessions (reported by participants) included gait retraining,
stair practice, balance, non-specific cardiovascular exercise, spe-
cific strengthening exercises and stretching. Four participants
were provided with a walking aid or splint. One participant
had fatigue management education and one participant was
given specific strategies aimed at controlling a functional
tremor.

No serious adverse incidents were reported during the study
period. Some participants from the intervention group reported
exacerbation of chronic pain or fatigue during, and the week
following treatment. These resolved without the need for a new
intervention. No participants reported deterioration of mental
health associated with treatment.

DISCUSSION
We report a large randomised feasibility study of a specific
physiotherapy-based treatment for FMS. Recruitment rate,
enrolment and retention were high and clinical outcomes were
promising, providing evidence that an appropriately powered
RCT is feasible, timely and important. Thirty-two per cent of
new patients presenting to our clinics with FMS met the selec-
tion criteria and there was a 90% enrolment rate. Given the
high prevalence of such patients in general neurology clinics it
follows that there are sufficient patients to run a larger version
of this trial.1 2 High rates of recruitment and retention point
to the intervention being acceptable, and this is supported by
participant feedback forms.

Table 2 Continuous outcome measure scores at baseline and 6-month follow-up

Intervention group
Mean (SD)

Control group
Mean (SD)

Baseline Follow-up Baseline Follow-up
Regression coefficient for group,
baseline as covariate (95% CI) Cohen’s d

SF36 domains
Physical function 34.8 (23.7) 51.9 (27.2) 23.7 (19.0) 23.2 (21.3) 19.8 (10.2 to 29.5), p<0.001 0.70
Physical role 31.7 (28.9) 47.0 (30.3) 19.4 (21.7) 26.8 (22.5) 13.0 (0.8 to 25.2), p=0.037 0.46
Bodily pain 45.6 (33.5) 47.4 (33.1) 32.1 (25.3) 33.9 (27.4) 3.6 (−8.0 to 15.3) 0.12
General health 47.3 (23.9) 54.1 (28.3) 40.7 (23.4) 39.6 (22.6) 9.0 (−0.1 to 18.2) 0.34
Vitality 32.3 (21.4) 39.2 (27.3) 26.6 (17.6) 28.3 (20.2) 6.2 (−3.6 to 15.9) 0.25
Social function 39.7 (33.2) 56.9 (30.2) 34.4 (29.8) 37.0 (25.1) 17.1 (5.0 to 29.2), p=0.007 0.58
Role emotional 70.1 (29.5) 68.7 (34.5) 61.0 (32.6) 62.5 (35.4) 0.1 (−15.1 to 15.4) 0.00
Mental health 65.5 (21.1) 67.9 (23.8) 58.4 (23.8) 59.3 (25.2) 3.4 (−6.4 to 13.2) 0.14
Physical Summary score 33.1 (11.1) 38.7 (10.8) 28.7 (7.9) 29.5 (9.2) 5.9 (2.1 to 9.7), p=0.003 0.54
Mental Summary score 45.2 (13.0) 45.9 (13.6) 42.6 (13.3) 43.3 (14.2) 0.9 (−4.9 to 6.8) 0.06

HADS anxiety 6.5 (3.8) 6.9 (4.8) 7.7 (4.9) 7.9 (5.6) −0.1 (−2.1 to 2.0) −0.02
HADS depression 5.4 (4.0) 5.2 (3.9) 8.0 (4.5) 8.4 (5.0) −1.4 (−3.2 to 0.5) −0.30
WSAS 24.7 (7.9) 20.2 (10.5) 27.6 (7.5) 26.9 (10.2) −4.2 (−8.4 to 0.1) −0.39
Berg Balance Scale 39.0 (13.8) 47.7 (13.8) 35.7 (13.2) 37.0 (14.7) 8.0 (2.9 to 13.1), p=0.003 0.53
10 m walk time* 16.8 (10.0) 9.6 (3.8) 24.6 (17.3) 19.0 (10.6) −6.7 (−10.7 to −2.8), p=0.001 −0.72
Functional Mobility Scale 11.7 (4.1) 14.5 (3.5) 10.0 (3.6) 10.0 (3.9) 3.4 (1.9 to 5.0), p<0.001 0.79
DASH 51.8 (19.6) 39.6 (25.6) 51.2 (15.0) 48.1 (21.4) −9.1 (−17.4 to −0.8), p=0.031 −0.38
B-IPQ composite score 50.0 (10.8) 39.4 (16.1) 54.6 (10.6) 51.0 (13.0) −8.0 (−14.4 to −1.6), p=0.015 0.51

*Two outliers removed from the intervention group (baseline times of 197 and 182 s). Removing these outliers decreased the treatment effect by 1.4 s. Higher scores represent better
health in the SF36, Berg Balance and Functional Mobility Scale. Higher scores represent worse health for HADS, Work and Social Adjustment, 10 m timed walk and DASH.
DASH, Disabilities of Arm Shoulder and Hand; HADS, Hospital Anxiety and Depression Scale; WSAS, Work and Social Adjustment Scale.

Table 3 Clinical Global Impression Scale at 6 months

Intervention group Control group

Much worse 0 3 (11%)
Worse 1 (3%) 6 (21%)
No change 7 (24% 14 (50%)
Improved 11 (38%) 5 (18%)
Much improved 10 (35%) 0
Collapsed scores
Good outcome 21 (72%) 5 (18%)
Poor outcome 8 (28%) 23 (82%)

We defined a good outcome as a rating of improved or much improved, and a poor
outcome as a rating of no change, worse or much worse. Figure 2 Mean EQ-5D-5L utility scores at baseline, 4 weeks and

6 months for the intervention and control groups. A utility score of 1.0
represents full health.
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FMD prognosis in the outpatient setting

(Gelauff 2014) 

• 24 studies, average f/u 7.4 years, 40% same or worse (range 10-90%), 20% complete 
remission

• Positive predictive factors: short symptom duration, early dx, positive health care exp



• Functional stroke mimics most common motor FND (Gargalas 2017; Cock 2018)

•  ~8% of acute presentations of stroke

• >young and F, +weakness, speech

• Outcomes for functional stroke mimics (Simhan 2020): 

•  30% à 63% good mRS or NIHSS≤1 at hosp dc or f/u 

• Acute presentation, more prompt dx, may lead to better outcomes 

FMD prognosis in the inpatient setting 



• 1 controlled intervention + 28 case series (n=373)

• Typically PT in the context of MDT, included inpt, outpatient, intensive multidisciplinary. 

• Improvements in 60-70% of cases including some studies with long-term follow-up 

(Nielsen 2013) 



Outpatient rehab for FMD

(Maggio 2020) 

• Retrospective cohort study (n=50)

• Outcomes analyzed over 4 months

• Mean illness duration = 5.1 years
 

• Weekly PT, # in 4 months = 6.5 sessions (4.3 SD)

• 13 total discontinued treatment prior to discharge  

• 10 completely asymptomatic, 7 markedly improved 

• Positive correlation between # of sessions and clinical improvement



FMD outpatient day programs in the US

• 5 days (M-F)
• PMR screening; PT 

(2xdaily), OT (2xdaily), 
SLP (daily if needed), 
psychologist (once) 

• 5 days (M-F)
• PT (daily), OT (daily), SLP 

(daily if needed), 
psychologist (daily)

73.5% remission or near 
60% at 2 yrs (Czarnecki 
2012)

86.7% at discharge
69.2% at 6 month follow-up 
(Jacob 2018) 

• 8-12 sessions over 3wks

• PMR (beginning and 
end), rehab psych (6x), 
PT (4x/wk), OT (3x/wk), 
SLP (2x/wk), patient care 
coordinator 



• 34 articles met inclusion criteria, 11 acute presentations, 16 chronic presentations

• Rehabilitation + psychotherapy in most cases

• Most reported partial or complete resolution of symptom, mostly persisting in f/u

• Those with shorter duration of symptoms had better outcomes  

• LOS mean 24.4 days 

(Gilmour 2020)



Treatment in FND is multidisciplinary
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ABSTRACT
Background Patients with functional motor disorder
(FMD) including weakness and paralysis are commonly
referred to physiotherapists. There is growing evidence
that physiotherapy is an effective treatment, but the
existing literature has limited explanations of what
physiotherapy should consist of and there are insufficient
data to produce evidence-based guidelines. We aim to
address this issue by presenting recommendations for
physiotherapy treatment.
Methods A meeting was held between
physiotherapists, neurologists and neuropsychiatrists, all
with extensive experience in treating FMD. A set of
consensus recommendations were produced based on
existing evidence and experience.
Results We recommend that physiotherapy treatment is
based on a biopsychosocial aetiological framework.
Treatment should address illness beliefs, self-directed
attention and abnormal habitual movement patterns
through a process of education, movement retraining
and self-management strategies within a positive and
non-judgemental context. We provide specific examples
of these strategies for different symptoms.
Conclusions Physiotherapy has a key role in the
multidisciplinary management of patients with FMD.
There appear to be specific physiotherapy techniques
which are useful in FMD and which are amenable to
and require prospective evaluation. The processes
involved in referral, treatment and discharge from
physiotherapy should be considered carefully as a part of
a treatment package.

INTRODUCTION
Many regard physiotherapy for functional motor
disorders (FMD) as a useful part of treatment and
there is increasing evidence for its use including a
randomised controlled trial.1–3 There is, however,
very little description, even in these studies, of
what physiotherapy should actually consist of. A
common view of physiotherapy for FMD is that
when it helps, it does so only by providing a ‘face
saving way-out’ for patients (another way of saying
that the precise elements of treatment are unim-
portant as recovery is entirely under the control of
the patient). On the contrary, evidence is emerging
that the composition of physiotherapy does matter
and that targeted physiotherapy based on an under-
pinning scientific rationale and embedded in trans-
parent communication can address mechanisms
that produce and maintain FMD. We therefore met

as a group of geographically diverse and multidis-
ciplinary health professionals to create recommen-
dations for the content of physiotherapy for FMD
to act as a guide for others and to form the basis of
further treatment studies.
We use the term FMD to denote symptoms such

as weakness, paralysis, tremor and dystonia that are
not caused by a standard neurological disease.
FMDs are among the most common reasons for
people to seek neurological advice.4 They are asso-
ciated with high levels of disability and distress,
prognosis is considered poor and the financial
burden is high.5–7

In a recent survey of UK neurophysiotherapists,8

it was found that most (77%) saw patients with
FMD and had good levels of interest in treating
patients with FMD. A lack of support from non-
physiotherapy colleagues and inadequate service
structures were commonly identified barriers to
treatment. In addition, they rated their knowledge
as low compared to other commonly seen condi-
tions. This is not surprising, given the lack of evi-
dence and descriptions of treatment techniques. In a
recent systematic review of physiotherapy for
FMD,3 only 29 studies were identified with a com-
bined total of 373 patients (only seven studies had
more than 10 participants). Despite their limita-
tions, these studies show promising results for
physiotherapy (and physical rehabilitation), with
improvement in 60–70% of patients. In addition, a
recently published randomised trial of 60 patients
showed highly encouraging results from a 3-week
inpatient physical rehabilitation intervention in
patients with functional gait disorder (7 point
improvement on a 15 point scale).1 However, the
literature contains little practical advice about how
best to carry out physiotherapy in an individual with
FMD. There are no existing published recommen-
dations. We attempt to address this issue by provid-
ing recommendations for physiotherapy practice.
We introduce a pathophysiological model for
FMDs, on which we base our treatment strategies
and provide practical suggestions for the patient
journey from referral to treatment and discharge.

DEVELOPMENT OF RECOMMENDATIONS
In 2013, an occupational therapist, physiothera-
pists, neurologists and neuropsychiatrists, all with
extensive experience in treating patients with
FMD, met in Edinburgh, UK to produce a set of
recommendations for physiotherapy treatment.
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ABSTRACT
Background People with functional neurological 
disorder (FND) are commonly seen by occupational 
therapists; however, there are limited descriptions in the 
literature about the type of interventions that are likely 
to be helpful. This document aims to address this issue by 
providing consensus recommendations for occupational 
therapy assessment and intervention.
Methods The recommendations were developed in four 
stages. Stage 1: an invitation was sent to occupational 
therapists with expertise in FND in different countries to 
complete two surveys exploring their opinions regarding 
best practice for assessment and interventions for FND. 
Stage 2: a face- to- face meeting of multidisciplinary 
clinical experts in FND discussed and debated the data 
from stage 1, aiming to achieve consensus on each issue. 
Stage 3: recommendations based on the meeting were 
drafted. Stage 4: successive drafts of recommendations 
were circulated among the multidisciplinary group until 
consensus was achieved.
Results We recommend that occupational therapy 
treatment for FND is based on a biopsychosocial 
aetiological framework. Education, rehabilitation 
within functional activity and the use of taught self- 
management strategies are central to occupational 
therapy intervention for FND. Several aspects of 
occupational therapy for FND are distinct from therapy 
for other neurological conditions. Examples to illustrate 
the recommendations are included within this document.
Conclusions Occupational therapists have an integral 
role in the multidisciplinary management of people with 
FND. This document forms a starting point for research 
aiming to develop evidence- based occupational therapy 
interventions for people with FND.

INTRODUCTION
Occupational therapists (OTs) assist people with 
physical and mental health difficulties across the 
lifespan to enable participation in daily activities. 
OTs are dually trained in physical and mental health 
rehabilitation. This skill set combined with a focus 
on function rather than impairment makes OTs 
ideally suited to help people with functional neuro-
logical disorder (FND).

FND is characterised by symptoms of altered 
voluntary motor or sensory function with clinical 
findings providing evidence of incompatibility 
between the symptoms and recognised neurological 
or medical conditions.1 Symptoms are diverse and 
can include weakness, movement disorders (tremor, 

jerks and dystonia), sensory symptoms, cognitive 
deficits and seizure- like events (commonly known 
as dissociative seizures or non- epileptic seizures). 
Fatigue and persistent pain are also commonly 
experienced as part of the disorder. Symptoms 
can present acutely and resolve quickly or can be 
long lasting. Regardless of duration, those affected 
frequently experience high levels of distress, 
disability, unemployment, social care utilisation and 
reduced quality of life.2 The stigma associated with 
FND contributes to the burden of the diagnosis.3

OT is generally recognised as an integral part 
of multidisciplinary rehabilitation for people with 
FND. As a therapy, it has face validity for FND; 
however, there is little published evidence to 
support its efficacy, and there are few published 
descriptions of interventions to guide practice.4 5 
Given that FND differs in a number of important 
ways from other neurological conditions, typical 
OT neurorehabilitation strategies may not be 
directly translatable to people with FND and a 
more specific approach may be required.

The current evidence base for OT in FND reha-
bilitation is limited to several studies of multidis-
ciplinary rehabilitation,6–9 including one with a 
randomised design.10 The interventions delivered 
by OTs in these studies are described only briefly; 
they include: retraining normal movement within 
function, graded reintroduction to daily activities, 
anxiety management and the reestablishment of 
structure and routine. Outcomes from these studies 
are promising, reporting improvement in scales of 
physical function and quality of life, immediately 
after treatment and at follow- up periods of 12–25 
months.7–9 High levels of patient acceptability have 
been shown in at least one study that identified that 
OT compared favourably with other treatments.9 
Evidence from randomised control trials is needed 
to demonstrate effectiveness of the specific rehabili-
tation interventions described in these studies.

In summary, OT is recognised as part of multidis-
ciplinary intervention for FND; however, there is a 
limited evidence base, and the role of OT within the 
MDT is not well defined. With this paper, we aim to 
develop a broad set of consensus recommendations 
to guide OT practice for people with FND across 
the range of clinical settings (hospital, rehabilitation 
ward and community) and time following symptom 
onset (acute to chronic). These recommendations 
come from our experience working with people with 
FND aged 16 years and over; however, recommen-
dations may have transferability to adolescent and 
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ABSTRACT
Communication problems (eg, dysphonia, dysfluency 
and language and articulation disorders), swallowing 
disorders (dysphagia and globus), cough and upper 
airway symptoms, resulting from functional neurological 
disorder (FND), are commonly encountered by speech 
and language professionals. However, there are few 
descriptions in the literature of the most effective 
practical management approaches. This consensus 
document aims to provide recommendations for 
assessment and intervention that are relevant to both 
adults and young people. An international panel of 
speech and language professionals with expertise in FND 
were approached to take part. Participants responded 
individually by email to a set of key questions regarding 
best practice for assessment and interventions. Next, 
a video conference was held in which participants 
discussed and debated the answers to these key 
questions, aiming to achieve consensus on each issue. 
Drafts of the collated consensus recommendations were 
circulated until consensus was achieved. FND should 
be diagnosed on the basis of positive clinical features. 
Speech and language therapy for FND should address 
illness beliefs, self- directed attention and abnormal 
movement patterns through a process of education, 
symptomatic treatment and cognitive behavioural 
therapy within a supportive therapeutic environment. 
We provide specific examples of these strategies for 
different symptoms. Speech and language professionals 
have a key role in the management of people with 
communication and related symptoms of FND. It is 
intended that these expert recommendations serve as 
both a practical toolkit and a starting point for further 
research into evidence- based treatments.

INTRODUCTION
The pivotal role of the speech and language profes-
sional has been long established in the management 
of a range of disorders of communication, swal-
lowing and cough.

There is a strong evidence base for the treat-
ment of the aforementioned disorders occurring 
during childhood development, in association with 
structural anomalies, and as the result of neuro-
logical disease or injury. In contrast, there have 

been comparatively few intervention and outcome 
studies for individuals with functional communica-
tion, swallowing and cough disorders; while there 
is some evidence for the assessment and treatment 
of functional dysphonia and dysphagia, other symp-
toms have received very little systematic research 
attention.

In functional neurological disorder (FND), 
neurological symptoms are experienced which are 
genuine, and usually associated with distress and 
disability, as a result of potentially reversible changes 
in function and not as a result of disease, damage or 
structural abnormality.1 FND is a common cause of 
neurological symptoms, present in around one in six 
patients presenting to neurology outpatient clinics.2 
Crucially, FND is diagnosed on the basis of positive 
clinical features of internal inconsistency, and not 
by exclusion of structural damage or disease.1 FND 
is also described in children and young people,3 in 
whom successful outcomes have been reported by 
speech and language professionals.

Although many speech and language professionals 
will have assessed or treated people with functional 
dysphonia, they may also be asked to assist with 
differential diagnosis or provide treatment of a 
much wider range of functional communication, 
swallowing and cough disorders, in isolation or in 
combination with other symptoms of FND. This is 
an area in which some and perhaps many speech and 
language professionals have felt unsure or under-
prepared when asked to provide treatment.4 And 
yet these disorders are not rare: review of referrals 
to one large US speech pathology department over 
a 3- year period found that (excluding functional 
dysphonia) 3% of patients with acquired communi-
cation disorders had functional disorders.5

These consensus recommendations for assess-
ment and intervention draw on published evidence 
where available. However, in areas where empirical 
evidence is sparse, the approaches recommended 
here represent those the authors have found useful 
in their own clinical practices.

We hope that these recommendations will assist 
practitioners in their practical management of these 
disorders, and support future research towards 
evidence- based treatments.
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A B S T R A C T

Purpose: The aim of this meta-analysis is to evaluate and synthesize the available evidence from the
previous 20 years regarding the utility of psychological interventions in the management of psychogenic
non-epileptic seizures (PNES).
Method: Studies were retrieved from MEDLINE via OvidSP and PsychINFO. Selection criteria included
controlled and before-after non-controlled studies including case series, using seizure frequency as an
outcome measurement. Studies were required to assess one or more types of psychological intervention
for the treatment of PNES in adults. Data from 13 eligible studies was pooled to examine the effectiveness
of psychological interventions in treating PNES on two primary outcomes: seizure reduction of 50% or
more and seizure freedom. A meta-analysis was conducted with data extracted from 228 participants
with PNES.
Results: Interventions reviewed in the analysis included CBT, psychodynamic therapy, paradoxical
intention therapy, mindfulness and psychoeducation and eclectic interventions. Meta-analysis
synthesized data from 13 studies with a total of 228 participants with PNES, of varied gender and
age. Results showed 47% of people with PNES are seizure free upon completion of a psychological
intervention. Additional meta-analysis synthesized data from 10 studies with a total of 137 participants
with PNES. This analysis found 82% of people with PNES who complete psychological treatment
experience a reduction in seizures of at least 50%.
Conclusion: The studies identified for this analysis were diverse in nature and quality. The findings
highlight the potential for psychological interventions as a favorable alternative to the current lack of
treatment options offered to people with PNES.

© 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Psychogenic non-epileptic seizures (PNES) have a debilitating
impact on quality of life. This may involve psychological, social,
financial and physical consequences including the inability to
work, drive or carry out everyday tasks [1,2]. Despite the growing
amount of research contributing to our understanding of PNES and
its causes, there is little evidence available about successful
treatments [3,4].

Prognosis for people with PNES is poor [5]. Diagnosis is often
focused on the exclusion of epilepsy and consequently, PNES
becomes a non-disease [6]. People with PNES tend to be

marginalized between neurology and psychiatry, with neither
profession taking ownership of patient care [7]. As such, many
patients are not referred to or do not engage with mental health
services [3,4,6]. Once a diagnosis of PNES is made, anti-convulsant
therapy is typically ceased and treatment options are unclear and
rarely pursued [1,7]. Stigma often surrounds a diagnosis of PNES,
fueled by poor understanding, education or support for the
condition [1,6]. Research also tells us that, without treatment, the
majority of people with PNES continue to have seizures and many
experience a worsening of symptoms [8,9,5].

Whilst PNES is a condition defined by physical manifestations,
it is understood to be psychological in nature with a wide variety of
aetiological factors involved [10,4,11]. Consequently, PNES repre-
sent a serious problem for clinicians in developing and imple-
menting evidence-based psychological interventions and there is
currently little in the way of quality evidence which can inform
clinical treatment decisions [12]. The body of research indicates
that psychological interventions for PNES are in the early stages of
development. These encompass a number of approaches, the most

Abbreviation: PNES, psychogenic non-epileptic seizures.
* Corresponding author. Permanent address: Central West Neurology &

Neurosurgery, 93 Byng Street, Orange, NSW 2800, Australia.
E-mail addresses: perri@cwnn.com.au (P. Carlson),
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Key features:
1) Education
2) Demonstration that normal 

movement can occur
3) Retraining movement w/ diverted 

attention
4) Changing maladaptive behaviors 

related to symptoms

(Nielsen 2015)



PT Interventions



OT Interventions



SLP Interventions



Biased Attention

Decreased ability to 
shift focus

Emotion Processing

Difficulty regulating 
and/or processing 

emotions

Increased and 
selective focus on 
bodily symptoms

Dissociation, 
Hyperarousal

Neural Construct Functional 
Consequence

Self Agency
Sense of action 
authorship that 
characterizes 

voluntary 
movements

Perception that 
movement is not 

voluntary

Adapted from Maggio et al 2023; Fobian and Elliot 2019

Retrain movement w/ diverted attention:
- Dual-task activities (cognitive, motor, sensory) (eg bouncing 

tennis ball)
- Alteration of motor task (e.g., sliding vs walking, marching, 

kicking, skipping, backwards, sideways, changing speeds)
- Encourage external focus of attention (music, metronome, agility 

ladder)

Possible Interventions

Minimize fear/hyperarousal around movement by:
- Using standing weight shift for rhythmic/calming movement
- Focusing on diaphragmatic breathing
- Facilitating repeated exposure to challenging movements
- Incorporate salient activities/cues etc. (eg kicking soccer ball, 

familiar music)

Point out times of proper movement to help individuals gain 
awareness of motor control:
- Use results of successful distraction techniques to aid in action-

ownership perceptions
- Incorporate video, mirror, auditory feedback
- Facilitate independent identification and use of strategy

Redirect 
attention/distract

Minimize fear

Regain awareness 
of motor control



Rehabilitative Strategies



Rhythmic stimulation applied to a functional gait disorder

Baseline Rhythmic stimulation Carryover

(Hebb 2022)



¡ FND are common in neurological practice.

¡ Our understanding of FND has expanded in recent years with 
increasing identification of neurobiological and cognitive 
processing mechanisms.

¡ Evidence-based treatment for FND is limited but slowly 
growing.

¡ Ongoing communication between patient, clinicians, families, 
supports is an essential part of the treatment.

FNSD: Functional Neurological Symptom Disorder
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