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FND were included.

Objective: To date, there have been no reviews bringing together evidence on the clinical management of
functional neurological disorder (FND) and patients’, caregivers’, and healthcare workers’ experiences. This
review provides an overview of the literature focused on the clinical management of FND.

Methods: Four databases were searched, and a consultation exercise was conducted to retrieve relevant records
dated from September 2010 to September 2020. Articles documenting diagnostic methods, treatments or in-
terventions, or the experiences and perspectives of patients and healthcare workers in the clinical management of

Resuits: In total, 2756 records were retrieved, with 162 included in this review. The diagnostic methods reported
predominantly included positive clinical signs, v-EEG and EEG. Psychological treatments and medication were
the most reported treatments. Mixed findings of the effectiveness of CBT were found. Haloperidol, physiotherapy
and scripted diagnosis were found to be effective in reducing FND symptoms. Several facilitators and barriers for
patients accessing treatment for FND were reported.

Conclusion: The literature describing the clinical management for FND has increased considerably in recent times.
A wide variety of diagnostic tools and treatments and interventions were found, with more focus being placed on
tests that confirm a diagnosis than ‘rule-out’ tests. The main treatment type found in this review was medication.
This review revealed that there is a lack of high-quality evidence and reflects the need for official clinical
guidelines for FND, providing healthcare workers and patients the support needed to navigate the process to

diagnose and manage FND.

1. Introduction

Functional neurological disorder (FND) is a condition where an in-
dividual experiences altered motor or sensory symptoms or deficits that
cannot be explained by another neurological or medical disorder [1].
FND encompasses functional movement disorders (FMD), paralysis,
blindness, and non-epileptic seizures (PNES), [2]. Recently, the term
‘functional seizures’ (FS) has emerged as a new term. For this review, we
have referred to non-epileptic seizures as PNES as it was the most
commonly used term when the search strategy was developed and uti-
lised. There are a broad range of FND symptoms which typically present
with sudden onset [3], range from mild to severe, and cause clinically-
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significant distress or impairment [1].

Diagnosing FND is challenging for healthcare workers and patients.
Historically, diagnostic tests were completed to ‘rule-out’ other organic
possibilities and based on neurological examination or imaging tech-
niques. This is likely to be frustrating for patients who undergo tests that
may not lead to a diagnosis. As a reaction to this, “rule-in” approaches
(where a specific test is used to support a diagnosis) are sought to di-
agnose FND [4].

Similarly, treatment options are limited, with only a handful of
treatments being studied for effectiveness using randomised controlled
trial (RCT) methodology. Patients may feel dissatisfied by the available
treatments or may struggle with the notion that a ‘cure’ has not been
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found. Thus, a review of available treatments and their effectiveness is
timely.

Over the past 10 years, many FND studies focused have been pub-
lished. These publications have explored potential diagnostic tools and
treatments for FND but only a few have focused on the experiences and
perspectives of FND patients and healthcare workers on the clinical
management of FND. To date, no study has reviewed FND diagnostic
tools and treatments alongside experiences of accessing services.
Therefore, this knowledge gap needs addressing. A methodology often
used to explore knowledge gaps is the scoping review [5,6]. This scoping
review aims to explore the literature and summarise the typical diag-
nosis and treatments and the experiences of patients and healthcare
workers on the clinical management of FND.

2. Method
2.1. Study design

This scoping review was informed by Arksey and O’Malley [7] and
recent refinements by the Joanna Briggs Institute (JBI; [5]). Reporting
was informed by the Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews [6] and the review
protocol was registered with the Open Science Framework [8].

2.2. Review question

The review’s main question was: ‘How is Functional Neurological
Disorder managed clinically?’

2.3. Literature searches

A comprehensive search strategy was developed (Appendix A).
Database searches, hand searching, reference checking, and consulting
with experts were conducted. Searches were conducted from
15.09.2020-17.09.2020 in four databases: Medline and Medline in
Process, PsycINFO, Cochrane Database of Systematic Reviews, and
Google Scholar. An attempt was made to contact authors of publications
that could not be obtained.

Following Arksey and O’Malley’s [7] recommendations, a consul-
tation exercise was conducted. Patients, caregivers, experts, and FND
networks were contacted to contribute to the review by providing ref-
erences to potentially relevant records. The consultation exercise iden-
tified 58 records.

2.4. Eligibility criteria

Population/participants, Concept and Context (PCC) were followed
for this scoping review as it is a less restrictive alternative than the
standard PICO (population, intervention(s), comparator(s), outcome(s))
framework to identify the review’s main concept, being the core idea
that is being examined by the review. Outcomes were included in the
Concept section [9].

2.4.1. Population

Records focusing on participants/patients aged 18 years and older
with a diagnosis, undergoing the diagnostic process, or receiving/
received treatment with one of the following conditions were eligible for
inclusion:

Conversion disorder (CD)

Dissociative neurological disorder
Dissociative neurological symptoms
Functional cognitive symptoms
Functional movement disorder

Functional neurological disorder
Functional neurological symptom disorder
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e Psychogenic non-epileptic seizures (PNES) or functional seizures
(FS)
e Neurological conversion symptoms

2.4.2. Concept

Records providing a detailed overview and/or evaluating patient
involvement, shared decision making, or diagnostic processes or treat-
ment of FND were considered for inclusion.

2.4.3. Outcomes
The outcomes for this review were:

e Diagnostic tests used

e Sensitivity and specificity

e Treatments used

e Treatment effects

e Health service provision of treatments
e Clinical management of FND

2.4.4. Context
The context of this review was:

e The clinical management of FND provided by health services
(including primary and secondary care).

e Income of country (low, medium, and high)

e Geographic location

All study designs were eligible for inclusion.

Relevant records must have been published within the past ten years
prior to the start of the review. Records not written in English were
translated where possible.

2.4.5. Criteria for excluding studies (not covered in the inclusion criteria)

Records were excluded if data for different disorders were not
separated. In addition, records that did not follow the diagnostic and
statistical manual of mental disorders’ (DSM; DSM IV or V, depending on
the record’s publication date) definition of FND or related disorders
were excluded.

2.5. Study selection

Two stages (title and abstract, then full paper) of record sifting
occurred. Records in both stages were assessed by independent re-
viewers (DV, JS, SB, JR, JP). For the title and abstract stage, both re-
viewers reviewed 30% of the records (n = 709) and in the full paper
sifting stage, 10% of the records were assessed (n = 72) by both (Cohen’s
kappa calculations were 0.805 and 0.834, respectively [10]). The main
reviewer (DV) assessed the remaining records. Disagreements were
resolved via discussion or through a third reviewer (CFC).

Once the two sifting stages were completed, the data were then
charted.

2.6. Data charting

Data charting involves sifting and grouping relevant data into key
themes relating to the review’s aims and objectives [7]. It was planned
that data would be charted and checked for accuracy by two indepen-
dent reviewers [8]. However, due to unforeseen issues, the data charting
was completed by the main reviewer (DV) and monitored by CFC and
DL.

A data charting form was developed and used to guide the data
charting process to ensure consistency.

The following data were charted:

e Author(s) and year of publication
e Type of publication
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e Study aims
2.7. Key findings

e Study methodology

e OQutcome measure(s)

e Guideline type and summary

e Intervention/treatment type

e Disorder of interest

e Summary of patient involvement in decision process
o Participant/patient characteristics

e Setting (including country and type of service
e Study methods

e Study results

e Diagnostic method(s)

o Study usefulness

2.8. Data synthesis

The charted data were collated and summarised. To minimise
reporting bias, a template to record study characteristics and findings
was developed and used. A hierarchy of research designs and evidence
[11] was used to report the relevant data.

3. Results

Searches of the four databases identified 2698 records and 58 were
retrieved through additional searches (handsearching, reference
checking, and via the consultation exercise). There were 627 duplicate
records; 1420 records were excluded at the initial screening and a
further 549 excluded following full-text screening. A total of 162 records
were included. Fig. 1 depicts the PRISMA flow diagram.

The literature on the clinical management of FND has increased
considerably in recent times. Among the included studies (n = 162),
69% (n = 110) were published within the past five years (2016-2020).

Most studies reporting the setting (n = 87) were conducted in North
America (29%) and Europe (48%). predominately the UK and the USA.
Following the World Bank definition of high-, upper-middle, lower-
middle, and low-income countries [12], 86% of the included studies
reporting geographical setting were conducted in high-income coun-
tries, 7% in upper-middle-income countries, and 7% in lower-middle-
income countries.

For the remainder of the results section, levels 6 and 7 evidence [11]
will not be reported. A breakdown of the data included in these records
(n = 38) is reported in Appendix B.

Thirty-one studies reported diagnostic methods, 45 reported FND
treatments and interventions, and 25 focused on patient and healthcare
worker perspectives on the clinical management of FND. Twenty-three
studies reported on more than one of these (e.g., diagnostic method
and treatments). Three records were clinical guidelines.

Data have been separated by research focus. Included reviews are
reported in Appendix C and are reported separately to ensure individual
study findings are not duplicated throughout the results. A summary of
the data charting for the included studies is in Tables 1-3, Figs. 2 and 3
for a depiction of the main diagnostic methods and treatments reported
in this review.

3.1. Diagnostic methods

3.1.1. Positive clinical signs

Positive clinical signs were reported in five studies. One study [13]
investigated the drift-without-pronation sign and observed it in 100% of
FND participants but in only 7.1% of organic patients (100% sensitivity,
93% specificity). Similar findings were reported for Hoover’s sign [14],
the sign is a very specific (100%) and moderately sensitive (63%) test for
patients with unilateral leg weakness. Lastly, Daum and colleagues [15]
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Fig. 1. PRISMA diagram.

DSM=Diagnostic and Statistical Manual of Mental Disorders

investigated the reliability of positive signs and found that six positive
signs (giveway weakness, drift without pronation, co-contraction,
splitting the midline, splitting of vibration sense, and Hoover’s sign)
were specific to FND and were classified as ‘highly reliable signs’ [15].

3.1.2. Neurological examinations

Several neurological tests were reported, with electroencephalogram
(EEG) and video-electroencephalogram (v-EEG) being the most studied
(n = 8). It was found that v-EEG and EEG assessments were able to
discriminate between PNES and epilepsy [16,17], with one study
reporting that v-EEG alongside suggestive seizure provocation signifi-
cantly contributes to a correct PNES diagnosis [18]. A further study [19]
found positive results when using functional magnetic resonance im-
aging (fRMI) to diagnose FND, reporting specificity, sensitivity, and
accuracy over 68% (p = 0.004).

3.1.3. Eyewitness reports, observations, and interviews

Biberon and colleagues [20] investigated whether conversational
analysis (CA) is able to differentiate between PNES and epilepsy and
found that CA had a high correct prediction rate (84% and 88%,
respectively). Another study [21] studied the accuracy of healthcare
worker observations for differentiating PNES and epilepsy using video-
taped events, and found that only 55.4% correct diagnoses were made,
and neither psychiatric nor general medical workers were confident in
reaching a diagnosis. Lastly, Syed and colleagues assessed eye-witness
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Table 1
Summary of data charting for the included studies focused on diagnostic methods.
Author  Country and Study design Study aims Condition Sample size and Diagnostic method Main findings
setting of interest Population details
Level 4 evidence
[20] France; Blinded Evaluate linguistic analysisin ~ PNES Total sample size A semi-structured -patient There is diagnostic value
neurology prospective the differential diagnosis =32 interview was used and of conversational analysis
department study between PNES and epilepsy PNES patients (n =  assessed using to differentiate PNES and
13): conversational analysis epilepsy. Two
Gender: F =13, M independent neurologists
=0 blindly assessed each
Age, mean: 32.7 interview. Rater 1 had a
Epilepsy patients correct prediction rate of
n=19): 84% and Rater 2 88%
Gender: F=9,M = correct prediction rate.
10
Age, mean: 43.2
[15] Switzerland; Pilot study Establish the sensitivity and Conversion N=40 Positive signs Six positive signs were
Neurology specificity of positive signs disorder CD group (n = 20): found to be specific for
Department Age, mean: 37.4 conversion disorder and
Gender: F=9,M = can be classified as ‘highly
11 reliable signs’.
Control group (n =
20): Giveway weakness —
Age, mean: 60.2 100% specificity and 85%
Gender: F=8.M = sensitivity;
12 Drift without pronation -
95% specificity and 61%
sensitivity;
Co-contraction - 100%
specificity and 30%
sensitivity;
Splitting the midline -
100% specificity and 42%
sensitivity; Splitting of
vibration sense - 88%
specificity and 50%
sensitivity; Hoover’s sign -
100% specificity and 76%
sensitivity
Level 5 evidence
[13] Switzerland; Prospective Establish the sensitivity and Conversion N =54 Drift without pronation Drift without pronation
Neurological controlled specificity of the “drift disorder sign. was observed in all (n =
Department study without pronation” sign. Conversion 26) Conversion Disorder
Disorder group (n subjects and in only 7.1%
= 26) of organic patients.
Mean age: 41.1 Results study revealed
Gender: F =17, M 93% specificity and 100%
=9 sensitivity.
Organic illness
group (n = 28)
Mean age: 62.9
Gender: F = 14, M
=14
[66] Switzerland; Prospective Explore the specificity and Conversion N=70 Sternocleidomastoid (SCM) Finding symmetrical
Hospital study sensitivity of disorder CD group (n = 30):  functional sign and platysma
sternocleidomastoid (SCM) Age, mean: 44.5 platysma sign contraction in
and platysma motor signs. Gender: F = 23, M conjunction with a
=7 weakness of head rotation
is a predictor of
Control group (n = conversion disorder (95%
40): specificity)
Age, mean: 65.4
Gender: F = 14, M
=16
[67]1 USA; Hospital Retrospective Determine the diagnostic FMD FMD patients N = Healthcare worker Huffing and puffing—type
study benefit of the huffing and 131 observation behaviours generated a
puffing behaviours Gender: F = 96, M low sensitivity, but high
=35 Three blinded healthcare specificity for an FMD
Age at onset: 41.5 workers rated standing and diagnosis.
years walking videos for huffing
and puffing behaviours
[21] Australia; Prospective, Determine the accuracy of PNES N =27 Healthcare worker 55.4% of correct
Hospital non- healthcare workers Job title: general observation diagnoses were made

differentiating PNES and

physicians (n = 5),

when observing seizures

(continued on next page)
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Author  Country and Study design Study aims Condition Sample size and Diagnostic method Main findings
setting of interest Population details

randomised epileptic using videotaped general medical A questionnaire focusing on  via videotape. Neither the

study events registrars (n = 7), the given diagnosis, general medical or
general medical confidence in making the psychiatry group were
residents(n = 7) diagnostic decision, and an particularly confident in
psychiatry doctors explanation on how the reaching a diagnosis.
=28 diagnostic decision was

made
[14] UK; Hospital Prospective Determine the effectiveness FND Hoover’s sign Hoover’s sign was found

unblinded of Hoover’s sign for the N=124 to be very specific (100%)

cohort study presence of FND Gender: F =74, M and moderately sensitive
=50 test (63%) for FND
Age median: 77 patients with unilateral
(range: 66-85) leg weakness.

[68] Australia; Prospective Investigate the accuracy ofan ~ PNES With PNES: N =13 Automated ambulatory The system detected all

Hospital observational ambulatory diagnostic Gender: F=9,M = system epilepsy and PNE seizures
study system 4 from >661 h of recording.
Age, median: 20 Sensitivity and specificity
for classifying PNES were
found to be 81.3% and
100%, respectively.

[18] Czech Prospective, Evaluate the number of PNES ~ PNES With PNES: N = Video-EEG monitoring with v-EEG monitoring with
Republic; non- in patients with a refractory 111 suggestive seizure suggestive seizure
Neurology randomised seizure disorder Gender: F - 88, M - provocation provocation supported
centre study 23 significantly contributed

Age, mean: 31.2 to an accurate PNES
diagnosis.

[16] USA; epilepsy Prospective Assess eye-witness reports of ~ PNES N = 35. No further =~ Eye-witness reports of Signs that discriminate
monitoring study seizure semiology in PNES details provided. seizure semiology, v-EEG PNES and epilepsy were
unit prediction found. It was also found

that unreliable eyewitness
accounts of semiology can
hinder the prediction of
PNES.

[19] Switzerland; Prospective Establish whether resting- FND fMRI scan Results from that

Hospital study state (RS) fMRI could specificity, sensitivity and
discriminate FND patients N=48 accuracy were over 68%
from controls FND group (n = (p = 0.004) to

23): discriminate between the
Age, mean: 42.4 FND group and control
Gender: F = 21, M group. The most
=2 discriminative
connections included the
prefrontal, amygdala, and

Control group (n = sensorimotor regions, and
23): the right caudate.
Age, mean: 42.4
Gender: F = 22, M
=3

[69] Iran; N/A Survey Investigate the opinions of PNES N=18 Respondents reported using There is a great variability

neurologists about PNES Gender: F=4,M = EEG, v-EEG and serum in the approaches to the

14 creatine phosphokinase clinical management of
Mean age [+ (SD)]: measurement for the PNES
41.6 + 7.5 years. diagnosis of PNES
Years in practice:
8.9 £+ 7.9 years
(range: 1-30
years).

[70] Australia; Retrospective Determine the ideal time of PNES N = 108; no other (VEM) When monitoring patients
Epilepsy case review long-term video- population details in a VEM program for up
monitoring electroencephalographic reported one week, it was found
unit monitoring to capture that monitoring for five

seizures in PNES patients days yielded the greatest
number of diagnostic
seizures. It may be
sufficient to diagnose up
to 99% of PNES patients.

[71]* Survey Survey Examine the diagnosis and PNES N =1146 - Blood pressure recording Psychological therapy
completed treatment of PNES globally (1098 health - Heart rhythm monitoring was the most likely
across 63 professionals - Tilt-table examination treatment of choice for
countries completed the long - ECG/EKG PNES.

survey, 48 - Magnetic resonance

completed the
short survey)

Median age range

Imaging

Computed Tomography
Postictal prolactin
measurement

A relationship between
access to income, access
to diagnostic tests and
expertise was found.

(continued on next page)
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Author  Country and Study design Study aims Condition Sample size and Diagnostic method Main findings
setting of interest Population details
of respondents: - Neuropsychological
41-50 years (range testing
21-80). - EEG
[72] Not reported Retrospective Examine the effectiveness of FMD N=29 Bereitschaftspotential (BP) BP was only present in 5
cohort study Bereitschaftspotential as a of the FMD patients (25%;
diagnostic tool FMD (n = 20) p >0.05), whereas 13
Mean age: 44 patients showed a
Gender: F - 10, M significant event-related
-10 desynchronisation (ERD;
p <0.001). BP and ERP
Control (n = 9) were not detected in the
Mean age: 48 control group.
Gender: F-3,M-6
[73]1* China; N/A Survey Provide an overview of PNES N =102 - EEG Diagnostic tools and
clinical management services Age: 21-30 = 28, - v-EEG interventions for PNES in
for PNES patients in China 31-40 = 53, 41-50 - Neuropsychological China are lacking.
=15, 51-60 = 6. testing Hospitals in urban
Gender: F = 62, M - Postictal prolactin settings were equipped to
= 40. measurement clinically manage PNES,
- Computed tomography however, more than half
- Magnetic resonance of the survey participants
imaging stated they would not
- Tilt-table examination make the PNES diagnosis.
- Routine heart recording
[23] The Cross-sectional ~ Explore the frequency of FND N=73 FND predictors (type and 12% of the patients in the
Netherlands; observational FND/CD misdiagnosis Confirmed FND (n duration of FND, study were misdiagnosed.
Tertiary design =64) Psychiatric and somatic
mental health Age: 43.14 comorbidity, early Diagnostic re-evaluations
centre Gender: F = 51, 13 childhood sexual abuse or should be completed for
trauma, negative life events, chronic FND cases.
Misdiagnosed (n = medication use, family
9) history of FND,
Age: 41.33 demographic variables)
Gender: F=7,M =
2
[17] Italy; Regional ~ Cross-sectional Identify a ML pipeline to PNES PNES patients (N=  v-EEG and EEG It was found that PNES
Epilepsy study categorise PNES from healthy 10): and control
Centre controls Gender: F-8, M - 2 discrimination tasks
10 performed via the ML
Age, mean: 28 algorithm and validated
Controls (N = 10): attained an average
Gender: F-7,M -3 accuracy of 0.97
Age, mean: 33 (+0.013). The results
suggest that the ML
algorithm may be
valuable in supporting
existing PNES clinical
diagnosis.
[24] Scotland; Multi-centre To assess the frequency of FND N = 2378 (organic Questionnaire on diagnostic ~ Diagnostic errors were
Neurology cohort study functional disorder diagnosis baseline diagnosis) change found in 48 patients, 10 of
centres better explaining original No further details which had a functional

symptoms

reported

diagnosis.

BP=bereitschaftspotential; CD=conversion disorder; EEG=electroencephalogram; FMD=functional movement disorder; fMRI=functional magnetic resonance imaging; FND=functional neurological disorder;

ML=machine-learning; FS=functional seizures; PNES=psychogenic non-epileptic seizures; UK=United Kingdom; USA=United States of America; v-EEG=video-electroencephalogram; VEM=video-electroencephalo-

graphic monitoring.

«Record reports more than one research focus so is present in multiple tables.

reports of seizure semiology during v-EEG and identified signs that can
discriminate between PNES and epilepsy during v-EEG assessments.
However, it was reported that unreliable eyewitness accounts of semi-
ology hindered the prediction of PNES [16].

3.1.4. Misdiagnosis

Misdiagnosis (or diagnostic error) is the incorrect diagnosis of a
condition or disease [22]. In terms of FND, misdiagnosis can refer to
FND being diagnosed instead of an organic disorder, or an organic dis-
order being diagnosed instead of FND. Two included studies explored
how patients were misdiagnosed with FND instead of an organic con-
dition. One study [23] researched how FND predictors (e.g., stressful life
events or childhood adverse experiences) can be used as a misdiagnosis
indicator and found that not only are there no clinical factors which

predict an FND misdiagnosis, 12% of the study patients were mis-
diagnosed. Walzl and colleagues [24] found that 2% (n = 48) of patients
who were able to be followed-up (n = 2378) were misdiagnosed with an
organic disorder.

3.2. Treatments/interventions

3.2.1. Psychological therapies

Cognitive behavioural therapy (CBT), mindfulness-based therapy
(MBT), dialectical behavioural therapy (DBT), and psychodynamic
therapy were the main psychological interventions reported. One study
[25] found that CBT led to a near or full remission in almost 75% FMD
patients, whereas another reported that CBT was effective in improving
functional symptoms, but no favourable effect from adjunctive physical



D. Varley et al. Journal of Psychosomatic Research 165 (2023) 111121

Table 2
Summary of data charting for the included studies focused on treatments.

Author  Country and Study design Study aims Condition of ~ Sample size and Treatment/ Main findings
setting interest Population details intervention
Level 4 evidence
[38] UK; NHS hospital Pilot study Test the effectiveness of =~ PNES N=25 CBT-based The CBT group was found
a CBT-based Age: 18-25 = 5, 26-35 psychoeducation group to be a valuable

psychoeducation group
on reducing PNES
frequency

=8,36-45=8,46+ =4
Gender: F =21, M =4

treatment for PNES, with
almost 40% of treatment
completers being seizure
free.

Not reported Pilot RCT Assess the feasibility FMD N=29 - CBT alone Both intervention groups
and efficacy of CBT and CBT alone (n = 11): - GBT + APA (one hour  significantly improved
adjunctive physical Mean age: 34.7 session, twice- over time vs. the control
activity (APA) for FMD Gender: F=2,M =9 weekly) group).

CBT + APA (n = 10): - Care as usual

Mean age: 33.7 It was found that CBT is

Gender: F=4,M =6 effective in improving

Care as usual (n = 8): FMD symptoms

Mean age: 32.9

Gender: F=2, M =6 No favourable effect of
APA was found.

USA; Epilepsy RCT Evaluate common PNES N=37 Scripted diagnosis; Participants in the

monitoring unit methods of PNES Standard practice (n = Inpatient psychiatry scripted diagnosis and
clinical management 12): consult; psychiatric consultation

Mean age: 45.3 Gender: Weekly follow-up had a reduction in PNE

F=10,M=2 phone calls as well as seizures. Participants
inpatient psychiatry receiving weekly phone

Structured Feedback (n consultation and calls had a reduction in

=10): scripted diagnosis seizures and improved

Mean age: 37.7 mood.

Gender: F=7,M =3

Structured ongoing

feedback (n = 15):

Mean age: 34.1

Gender: F =13, M = 2

USA; setting not Pilot study Evaluate the FMD N =40 CBT (12, weekly CBT It was found that CBT led

reported effectiveness of CBT on FMD (n = 12): outpatient sessions) to near or full remission
tremor severity and Mean age: 50.5 in almost 75% FMD
motor/emotion- Gender: F=9,M =3 patients.
processing circuits in
patients with FMD Control (n = 25):

Mean age: 43.6
Gender: F=21,M =4

The Netherlands; RCT Establish the FND N =186 An educational website The educational website

Neurology centre effectiveness of an Intervention group (n = with self-help was found not to be an
educational and self- 93): components effective treatment. No
help website added to Gender: 73% female Care as usual significant difference in
usual versus usual care Mean age: 48 self-rated health
only. improvement at three

Control group (n = 93): months (44% vs 40%, p

Gender: 70% female = 0.899) or six months

Mean age: 49 (42% vs 43%, p = 0.435)
was reported.

UK; Neurology and ~ RCT Compare the PNES N =368 CBT + CAU No statistically

Epilepsy centres effectiveness of CBT + careasusual (n=  CAU significant difference was
CBT plus care as usual 186) found between the CBT
(CAU) versus CAU to Age: 37.3 and CAU group versus the
reduce dissociative Gender: F = 140, M = 46 CAU group.
seizure frequency.

Care as usual (n = 182)
Age: 37.7
Gender: F =126, M = 56

Switzerland; RCT Compare a brief PNES N =23 A brief A statistically significant

Neurology interdisciplinary IPI (n = 11): psychotherapeutic improvement of

department psychotherapeutic Mean age: 37.57 intervention based ona  psychological and
intervention (IPI) to Gender: F = 60%, M = psychodynamic physical symptoms, and a
CAU for PNES 40% interpersonal treatment  reduction in new hospital

CAU (n =12): stays were found in the
Mean age: 31.53 IPI group.

Gender: F = 91%, M =

9%

Iran; Emergency RCT Compare the effects of Conversion N =140 2.5 mg of IV IV haloperidol was

department midazolam vs disorder Midazolam group (n = haloperidol significantly more
haloperidol for CD 70) effective in managing CD
patients Mean age: 29.67 2.5mg of IVmidazolam  than midazolam (91.5%

Gender: F =41 M = 29

vs 64.3%)

(continued on next page)
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setting interest Population details intervention
Haloperidol group (n =
70)
Mean age: 29.54
Gender: F = 44, M = 24
[33] Iran; Hospital RCT Conversion N =144 IV haloperidol (5 mg Both quetiapine and
Compare the disorder Haloperidol (n = 72): dose) haloperidol relieved CD
effectiveness of Mean age: 31.56 symptoms. It was
haloperidol and Gender: F = 48, M = 25 Rapid-releasing oral reported that quetiapine
quetiapine for CD quetiapine (50 mg) is safer compared to
symptoms Quetiapine (n = 71): haloperidol due to the
Mean age: 32.52 prevalence of
Gender: F = 42, M = 29 extrapyramidal side
effects being significantly
lower in the quetiapine
group.

Level 5 evidence

[35] India; setting not Quasi Explore effectiveness of ~ PNES N =50 Weekly comprehensive The CBT group had a
reported experimental CBT in the treatment of CBT group (n = 30) CBT for 3 months reduction in seizure

study PNES Waiting control: frequency. A statistically-
Waiting list group (n = Care as usual significant difference was
20) found between
intervention group and
No other details waiting control in seizure
provided frequency.
[28] USA; Hospital Prospective Explore the PNES N=49 Mindfulness Based Median PNES frequency
uncontrolled effectiveness of Therapy completers (n Therapy decreased by 0.12
trial mindfulness-based = 26) events/week on average
therapy (MBT) for PNES Mean age: 46.4 with each session (p =
Gender: F =23, M =3 0.002). At the last
session, 70% reported
Therapy non-completers they had at least a 50%
(n=23) reduction in seizure
Mean age: 34.4 frequency and 50%
Gender: F =19, M = 4 reported seizure
remission.

[29] USA,; Psychiatry Prospective Assess the feasibility of Conversion N=19 DBT skills training The mean seizure rate
department naturalistic standalone DBT-ST for disorder Mean age: 44.5 (DBT-ST) decreased by 66%.

design CD Gender: F =18, M =1 Seizures halted for 35%
of participants

[36] India; Hospital Quasi- Study the efficacy of Conversion N =30 CBT + Sertraline (50 CBT and Sertraline

experimental CBT and Sertraline to disorder Age (range): 20-40 mg) combined was found to
study treat Gender: F =30, M =0 be more effective to
CD symptoms Sertraline (50 mg) improve CD symptoms.
alone Sertraline alone was not
found to be effective in
reducing CD symptoms.

[40] UK; Pre-post study Provide results from a 5 FNSD N = 100; included in - MDT outpatient An analysis of the three
Neuropsychiatry MDT treatment analysis n = 78) programme occurred time points (baseline,
service programme for FNSD Mean age: 42.6 (range over twice weekly for  discharge, 6 months)

patients 19-76) 5 weeks found statistically-
Gender: F = 60, M = 18 significant improvements
from both baseline to
discharge, and baseline to
6-month follow-up.

[37] Argentina; Pre-post Examine the PNES N=12 A three-session group Most participants
Epilepsy Center longitudinal effectiveness of a three- Age, mean: 30.75 psychoeducational reported a decrease in
and Neurosciences non- session Gender: F =10, M = 2 intervention seizures, and all reported
Service randomised psychoeducational that a positive

study intervention intervention experience.

[39] Switzerland; Cohort study Establish the efficacy of =~ CD N =23 - Intervention: Early MDT intervention
Neurology and an early MDT Intervention group (n = Multidisciplinary involving neurologists
psychiatry services intervention for CD 12): treatment plan and psychiatrists is

Mean age at 1st Control group: effective in the treatment
symptom = 25.5 Care as usual of CD

Gender: F=9,M =3

Control group (n = 11):

Mean age at 1st

symptom = 34.7

Gender =F10,M =1

[711* Survey completed Survey Examine the diagnosis PNES N =1146 - Psychological Psychological therapy
across 63 countries and treatment of PNES (1098 health therapy was the most considered

globally

professionals completed
the long survey, 48

- Antidepressant drugs

treatment of choice for
PNES.

(continued on next page)
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Author  Country and Study design Study aims Condition of ~ Sample size and Treatment/ Main findings
setting interest Population details intervention
completed the short
survey)
Median age range of
respondents: 41-50
years (range 21-80).
[41] USA; Hospital Retrospective Assess an FND specific FND N =49 Interdisciplinary Results support the use of
study interdisciplinary Mean age: 42.53 chronic pain interdisciplinary care
chronic pain Gender: F = 67.3%, M =  rehabilitation program models for FND
rehabilitation program 32.7% treatment.
[34] USA; Hospital Retrospective Establish whether PNES N=14 Propanolol Adrenergic modulation of
chart review adrenergic modulation Prazosin PNES associated with
is an effective PNES Mean age: 38.6 years Clonidine PTSD showed a
treatment Gender: F=11,M =3 favourable effect in
reducing PNE seizures.
[42] USA; Physical Retrospective Establish the efficacy FND Physical therapy There was a statistically-
therapy clinic cohort study and feasibility of significant positive
physical therapy for N =50 correlation between the
FND Mean age: 46.6 number of sessions
Gender: F =40, M = 10 attended and clinical
improvement of FND
symptoms
[31] UK; Hospital Service Evaluate brief PNES N=47 Psychodynamic 25.5% of patients had
evaluation augmented Age, mean = 45 interpersonal therapy become seizure-free at
psychodynamic follow-up and 40.4% had
interpersonal therapy a seizure reduction of
for PNES >50%.
[43] Scotland, USA, and ~ Consensus Summarise FND N =20 Occupational therapy Rehabilitation,

England; N/A study occupational therapy Profession: Occupational education, and self-
consensus therapist = 12; management strategies
recommendations for Neuropsychiatrist = 1; are reported to be the
FND assessment and Neurologist = 2; Neuro- most common
intervention physiotherapist = 2; occupational therapy

Neuropsychologist =1. interventions for FND.
Patient and public
representative = 2. No
further details provided
[73]* China; N/A Survey Provide an overview of PNES N =102 Education Diagnostic tools and
the clinical Age: 21-30 = 28, 31-40 Support groups interventions for PNES in
management of PNES in =53, 41-50 = 15, Psychological China are lacking.
China 51-60 = 6. treatment Hospitals in urban

Gender: F = 62, M = 40.

Antidepressant drugs
Antipsychotic drugs
Anti-epileptic drugs
Beta-blockers
Benzodiazepines
Occupational therapy

settings were equipped to
clinically manage PNES,
however, more than half
of the survey participants
stated they would not
make the PNES diagnosis.

APA=adjunctive physical activity; CAU=care as usual; CBT=cognitive behavioural therapy; CD=conversion disorder; DBT-ST=DBT skills training; FMD=functional movement disorder; FND=functional neurological

disorder; FS=functional seizures; IPI=interdisciplinary psychotherapeutic intervention; IV=intravenous; MBT=mindfulness-based therapy; MDT=multidisciplinary treatment; N/A=not applicable; NHS=National Health

Service; PNES=psychogenic non-epileptic seizures; PTSD=post-traumatic stress disorder; RCT=randomised controlled trial; UK=United Kingdom; USA=United States of America.

«Record reports more than one research focus so is present in multiple tables.

activity (APA) was found [26]. Nevertheless, a recent RCT comparing
the effectiveness of CBT and care as usual (CAU) versus CAU alone for
PNES reported that no statistically significant difference was found be-
tween the groups [27]. In Baslet and colleagues’ [28] study exploring
the effectiveness of MBT for PNES, median PNES frequency decreased
with each successive session. Similarly, it was found that DBT skills
training led to a mean seizure rate decrease of 66% and seizures stopped
for 35% [29].

Two records reported on the effectiveness of psychodynamic ther-
apy. Hubschmid and colleagues [30] compared a brief intervention
based on a psychodynamic interpersonal treatment to CAU and found a
statistically-significant improvement in psychological and physical
symptoms and a reduction in the number of hospital stays. Further, a
service evaluation to establish the outcome of brief augmented psy-
chodynamic interpersonal therapy reported that 25.5% of PNES patients
had become seizure-free at follow-up [31].

3.2.2. Medication

Medication (such as antidepressants, anti-epileptics, and benzodi-

azepines) was investigated in 15 studies. One RCT [32] compared the
effect of midazolam versus haloperidol and found that haloperidol was
significantly more effective in managing FND symptoms than mid-
azolam. Another RCT investigating haloperidol and quetiapine found
that both reduced FND symptoms, but fewer side effects were reported
in the quetiapine group [33]. Kale and colleagues [34] found that
adrenergic modulation therapy was beneficial in reducing PNES. How-
ever, in studies comparing medication to psychological treatment, the
latter was found to be more effective in reducing FND symptoms
[35,36].

3.2.3. Psychoeducational interventions

Sarundiansky and colleagues [37] examined the effectiveness of a
three-session psychoeducational intervention and found most partici-
pants reported a decrease in seizure frequency, and all reported that the
intervention was a positive experience. Cope and colleagues’ [38] study
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Summary of data charting for the included studies focused on patient and healthcare worker experiences and perspectives.

Author  Country and setting Study design Study aims Condition Sample size and Experience/ Main findings

of interest Population details perspective type

Level 5 evidence

[75] France; Neurology Longitudinal Describe the doctor- PNES N =108 Treatment Between 6 and 24 months
departments Ancillary study  patient relationship Mean age: 34 Gender: F =  adherence after diagnosis, the number of

after PNES diagnosis 78, M = 30 patients engaged in ongoing

and adherence to care decreased from two-

follow-up appointment thirds to one-quarter. The
most common reasons given
for ceasing treatment were
spontaneous subjective
clinical improvement after
diagnosis and lack of interest.

[45] UK; setting not Non- Examine how CD N =349 Healthcare Most respondents reported
reported randomised neurologists Age: <41 =49, 41-45 = worker that malingering was

survey study understand CD and 107, 46-50 = 81, 51-55 perspectives enmeshed with CD, and a
how neurologists = 48, 56-60 = 38, >60 = minority of respondents saw
communicate with 26 malingering and CD as similar
patients Gender: F = 62, M = 286 disorders. Respondents who

preferred malingering models
were older, whereas younger,
female respondents had a
preference for psychological
models of CD. Younger
respondents found
communicating with CD
patients easier than it was
previously.

[76] UK; Neuroscience Non- Describe the resources PNES and N =20 Doctor-patient Formulation effort was
centres randomised health professionals use ~ FNSD Age: 41.5 (range: 20-75) relationship; recognised as the main factor

study when delivering a Gender: F =12, M =8 healthcare of the challenges faced by
functional symptom worker healthcare workers during
diagnosis perspective appointments.

Level 5 evidence

[771 UK; Neurology centre Interview Examine PNES patient PNES N=12 Patient To be perceived as useful,

study perceptions of a Mean age: 35.4 perspective psychoeducational treatments
psycho-educational Gender: F =8, M =4 for PNES should help patients
intervention understand how the

psychological causation, and
the relationship between the
condition and emotions.

[54] UK; setting not Survey Investigate complaints FND N =158 Patient The majority of patient
reported from FND patients and Profession: Consultant experience; complaints were due to

understand the reaction neurologists = 58 Healthcare disagreement with the FND

of consultant worker diagnosis or the tools used to

neurologists when No further details perspectives make the diagnosis.

receiving these provided

complaints Patient complaints had a
negative effect on the mental
well-being of many of the
participants and also
negatively impacted attitudes
on work and clinical
judgements.

[48] The Netherlands; the Survey Investigate healthcare FNS N = 407 Healthcare Most respondents reported
Dutch Society for professionals Neurologists (n = 343) worker that disordered brain
Neurology and the perspectives on the Gender: F =104, M =239  perspectives functioning and psychogenic
Department for clinical management of Age: <41 =102, 41-45 = factors are responsible for
Consultation-liaison FNS. 41, 46-50 = 46, 51-55 = FNS. Further, the majority of

59, 56-60 = 55, >60 = 40 respondents stated a
preference for MDT

Psychiatrists (n = 64) (explaining the FNS diagnosis,

Gender: F = 30, M = 34 physiotherapy and

Age: <41 =11 (17%), psychotherapy) provided by a

41-45 = 4, 46-50 = 11, trained healthcare worker.

51-55 =10, 56-60 = 17,

>60 =11

[53] USA; Level-4 epilepsy Survey Examine PNES N=126 Patient-doctor Only 10% of participants
centres communication Profession: Epilepsy relationship stated that they “always”, and

patterns of the PNES
diagnosis during
practice

and training.

10

experts = 126

No further details
provided Not reported

43% “occasionally”, discuss
the possibility of a PNES
diagnosis to patients when
applicable. Key phrases used
when communicating the
PNES diagnosis to patients

(continued on next page)
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Author  Country and setting Study design Study aims Condition Sample size and Experience/ Main findings
of interest Population details perspective type

include: PNE seizures are not
treated with medication,
seizures are real and not
deliberately produce, and
they have psychological basis.
Over 20% of respondents
stated on mental health
follow-ups were needed, and
many respondents ‘were not
bothered’ by patients who
challenged the PNES and felt
they didn’t need a follow-up
appointment. Most
respondents provide a
maximum of one formal
lecture focused on PNES when
educating trainees.

[64] South Africa; setting Interview Examine the strategies PNES N=13 Healthcare It was found that a one-size-
not reported study and barriers Gender: F=7,M =6 worker fits-all approach should not be

experienced when Practice Area: Neurology perspectives used when managing PNES.
communicating the (n = 4), Psychiatry (n =
PNES diagnosis 5), Clinical Psychology (n

-9

[78] UK; Psychology Service To explore the views of ~ FND N=38 Healthcare Respondents agreed that FND
assessment and evaluation healthcare Profession: worker is poorly understood and
formulation service professionals of the Physiotherapist = 2 perspectives there is confusion about the

FND psychology Epilepsy specialist nurse terminology of the condition.

pathway =1 Some respondents had
Occupational therapist = negative opinions about FND
1 and found it difficult to work
Consultant with FND patients.
physiotherapist = 1 Respondents agreed that an
Neurology Consultant = 1 MDT approach and an early
Clinical Specialist diagnosis is important.
physiotherapist = 1
Rehab Neurology A positive and timely
Consultant = 1 diagnosis is important for
No further details patients accepting the FND
provided diagnosis.

[79] Iceland; Rehabilitation ~ Focus group Explore the FND N=18 Healthcare A trusting relationship
Centre and acute study perspectives of Age, years: 25-29 5 (27), worker between healthcare workers
Neurological healthcare 30-50 6 (34), >50 7 (39) perspectives; and patients was reported as a
Department professionals on the Gender: F =16, M = 2 facilitators and major factor for knowing how

facilitators and barriers Profession: barriers to help patients to receive
of inpatient care for Nursing = 8, treatment.
FND patients Physical therapy = 5, It was reported that FND
Medicine = 3, patients were deemed as a
Occupational therapy =1, lower priority than patients
Neuropsychology = 1 with an organic neurological
disorder.
Facilitators to clinical
management included
education, organisational
support, documentation of
symptoms, and professional
dialogue. Barriers included
stigma, and knowledge and
clinical experience of FND.

[55] Survey completed in Survey Determine if opinions FMD N = 864 Healthcare The clinical management of
92 countries on FMD and clinical Age: 25-35 = 189, 36-45 worker FMD varies widely. Many

practices have = 220, 46-55 = 115, perspectives neurologists use exclusionary

changed 56-65 = 85, >66 = 25 diagnosis techniques instead

Gender: F = 286, M = 346 of ‘positive’ diagnostic

criteria. Differences in FMD
clinical management were
somewhat explained by
practices between countries
but not by age, gender or
years in practice.

[46] Australia; N/A Survey Identify support needs FND N =516 Healthcare Neurologists, nurses, and GP

and knowledge gaps of Mean age: 43.4 worker respondents were more likely
health professions in Gender: F = 74.3%, M = perspective report having a negative

contact with FND
patients

11

25.7%
Profession: Neurologist =
79, Psychiatrist = 35,

attitude towards FND. While
FND patients are seen by
many healthcare workers,

(continued on next page)
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Author  Country and setting Study design Study aims Condition Sample size and Experience/ Main findings
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Psychologist = 81, little FND training is
Physiotherapist = 195, provided. Most respondents
Neuroscience nurse = 70, did not feel sufficiently
General practitioners = trained about FND; only 14%
56. of GPs reported having ‘good’
knowledge of the condition.
Most respondents did not feel
confident discussing an FND
diagnosis with patients.
Seeing more FND patients was
significantly correlated with
having confidence diagnosing
the condition (r = 0.49) and
confidence in communicating
the FND diagnosis (r = 0.44).
[50] N/A PhD study Assess the experiences FND N =152 Patient Healthcare workers’ lack of
of patients and perspective; awareness of FND may
healthcare workers on Healthcare workers (n = healthcare worsen patients’ symptoms
treatment interventions 122) worker and experiences in health
for FND Age:34.5 perspective care.
Gender: F = 87, M = 29,
missing = 6
Patients (n = 30)
Age: 48.9
Gender: F =22, M =8
[80] USA; FND clinic Retrospective Investigate predictors FNSD N=62 Facilitators and FNSD patients referred from
case review of initial attendance of Mean age: 37.8 barriers to accident and emergency were
suspected FNSD Gender: F = 46, M = 16 treatment less likely to attend the first
patients referred to adherence appointment than patients
FND clinics referred from other services.
[52] South Africa; Epilepsy Interview Examine the life PNES N=10 Patient Patients diagnosed with PNES
Unit and neurology study experiences patients Mean age: 39.2 (range experience experienced both challenges
department with PNES 19-55) and resources. Experiences of
Gender: F=8, M =2 resources included religion
and spirituality, social
support, and healthcare
professionals. Challenges
experienced included
healthcare professionals,
belief systems, family, and
unexpected seizures.
As healthcare professionals
were describes as both a
resource and a challenge, it
can be assumed that they are
key in the experiences of
patients diagnosed with
PNES.
[51] South Africa; Hospital Interview Examine the PNES N=10 Patient Analysis revealed that an
study experiences of PNES Age: Mean - 39.2 (range perspective early PNES diagnosis is vital
patients during the 26-55) to not only address the
diagnostic process Gender: F =8, M =2 patient’s loss of
independence, but also to
reduce healthcare burden and
the chance of potentially
harmful interventions. It was
found that PNES education
courses for healthcare
professionals can lead to
patients having a positive
PNES diagnostic experience.
[49] UK; setting not Qualitative Explore patient PNES N=19 Patient It was found that the patients
reported writing study experiences of living Age: 42 (median) experiences perceived PNES as having an

with PNES

12

Gender: F =16, M = 3

incapacitating effect and
there was a lack of
understanding of the
condition by healthcare
workers, the public, and even
themselves. Further, patients
were struggling with their
mental health and self-worth,
and most had experienced a
past traumatic event. Seizure

(continued on next page)
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Author  Country and setting Study design Study aims

Condition
of interest

Sample size and
Population details

Experience/
perspective type

Main findings

[81] Interview

study

UK; setting not
reported

Explore participants’
experience of cognitive
behavioural therapy
(CBT)

[47] USA; Hospital Survey Explore the opinion of

healthcare workers on
PNES

[82] USA; Hospital Prospective

cohort study

Investigate long-term
adherence to
psychiatric treatment

[63] UK; Adult
neuropsychology NHS

service

Qualitative
interviews

Explore patient
experiences of
psychological therapy

PNES

PNES

PNES

PNES

symptoms, treatments, and
outcomes were reported by
participants. Participants’
perception of the clinical
management of PNES differed
greatly

Patients who received CBT
reported that the techniques
learnt during CBT treatment
were simple to practice and
gave them better control over
their seizures. A positive
therapeutic alliance led to
patients being more
connected to their emotions.
Both nurses and neurologists
reported a high level of
confidence in the clinical
management of PNES.
Although 61% of respondents
stated that PNES were
involuntary, 48% of nurses
surveyed stated that patients
have voluntary control over
their non-epileptic seizures
and that PNES is fake.

80% of participants attended
the first outpatient visit,
whereas only 14% attended
all four outpatient
appointments.

Prior diagnosis of PNES
(hazard ratio 1.57, p = 0.046)
and a low score on the Brief
Illness Perception
Questionnaire (hazard ratio
0.77 for every 10-point
increment, p = 0.008) were
linked to low adherence.

The attitude of the healthcare
professional had an impact on
treatment engagement.

N=30
Age range: 18-80
Gender: F =21, M =9

Patient
experiences

Healthcare
worker
perspective

N =115

Profession: Primary care
doctors = 60,
Neurologists = 16, Nurses
=39

N =123

Mean age: 38 (range =
18-80)

Gender: F = 104, M = 19

Treatment
adherence

N=6

Mean age: 47.3 (range
20-55)

Gender: F=5,M=1

Patient
experience;
treatment
adherence

CD=conversion disorder; FMD=functional movement disorder; FND=functional neurological disorder FNS=functional neurological symptom(s); FNSD=functional neurological symptom disorder; FS=functional sei-

zures; GP=general practitioner; MDT=multidisciplinary treatment; N/A=not applicable; PNES=psychogenic non-epileptic seizures; UK=United Kingdom; USA=United States of America.

supports these findings, reporting that their CBT-based psychoeducation
group was beneficial, with almost 40% of treatment completers being
seizure free.

3.2.4. Multidisciplinary treatment plans

Aybek and colleagues [39] conducted a cohort study exploring the
effectiveness of an early multidisciplinary intervention involving neu-
rologists and psychiatrists and found that multi-disciplinary treatment
(MDT) was effective in reducing FND symptoms. These findings are
supported by Petrochilos and colleagues [40], who reported a statisti-
cally significant improvement at both discharge and 6 month follow-up
in participants involved in an MDT outpatient programme. A retro-
spective study assessing an interdisciplinary chronic pain rehabilitation
programme reported that FND patients using the programme had a
reduction in pain-related disability, depression, anxiety, and stress [41].

3.2.5. Other treatment options

The remaining intervention studies reported on occupational ther-
apy, physical therapy, educational websites, scripted diagnosis, weekly
follow-up phone calls and inpatient psychiatry consultations. Maggio
and colleagues [42] explored the feasibility and efficacy of physical
therapy for FND symptoms and found a statistically-significant positive
correlation between the number of sessions attended and clinical

13

improvement. A consensus study [43] found that the main occupational
therapy interventions for FND included rehabilitation, education, and
self-management strategies. Finally, an RCT evaluating the common
clinical management methods for PNES reported that participants in the
scripted diagnosis and psychiatric consultation group had a reduction in
seizures, whereas participants receiving weekly phone calls had a
similar reduction in seizures and improved mood [44].

3.2.6. Experiences and perspectives

The experiences and perspectives of healthcare workers and patients
on the diagnosis and treatment of FND were reported in multiple studies.

Healthcare worker perspectives were typically collected via survey
[45-47]. One survey found that healthcare workers were confident in
the clinical management of PNES patients [47], whereas another found
that most respondents did not feel confident discussing the diagnosis
with patients [46].

Malingering and negativity towards FND were explored in two sur-
veys. One survey found that 48% of nurses stated that patients have
voluntary control over PNES [47], and another reported that neurolo-
gists, nurses, and general practitioner (GP) respondents were more likely
report having a negative attitude towards FND [46]. A minority of the
respondents in one study [45] stated that malingering and FND are
similar disorders. However, one survey [48], found that most
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Diagnostic methods reported in included records

Positive signs
EEG
VEEG
ECG/EKG
Healthcare worker observation
Computed Tomography
Magnetic resonance Imaging
Neuropsychological testing
Postictal prolactin measurement
Tilt-table examination
Bereitschaftspotential (BP)
Blood pressure recording
Eye-witness reports of seizure semiology
fMRI
Patient interview

Video-EEG monitoring with suggestive seizure...

Video-electroencephalographic monitoring (VEM)

o

Fig. 2. Diagnostic methods reported in included studies.
ECG/EKG=electrocardiogram; EEG=electroencephalogram; vEEG=video-electroencephalogram
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Weekly follow-up phone calls + inpatient psychiatry...

Fig. 3. Treatments reported in included studies.
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APA=adjunctive physical activity; CBT=cognitive behavioural therapy; DBT=dialectical behavioural therapy;

respondents believed that disordered brain functioning, and psycho-

genic factors are responsible for FND.

The perceptions of the clinical management of FND and PNES

differed greatly between patients [49].

Patients in several studies reported that healthcare professionals

were key in the experiences of PNES patients [50-52]. The findings from
these studies [50-52] relate to another exploring doctor-patient re-
lationships [53], where only 10% of participants stated that they “al-
ways”, and 43% “occasionally”, discuss the possibility of a PNES
diagnosis to patients when applicable, and many respondents ‘were not
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bothered’ by patients who challenged the diagnosis and felt they didn’t
need a follow-up appointment. In another study [54], healthcare
workers were surveyed to investigate complaints from FND patients.
Most patient complaints were about the FND diagnosis, or the tools used
to make the diagnosis.

4. Discussion

This review used scoping review methodology to identify, chart, and
synthesis findings from 162 records reporting on the clinical manage-
ment of FND.

4.1. Diagnostic methods

Traditionally, FND has been typically diagnosed by tests to rule out
other organic disorder [55]. However, from the studies included in this
review it is apparent that the use of rule-out tests is beginning to decline,
and positive tests are being used. There are also new mechanistic studies
exploring links between FND and inflammation, and possible bio-
markers. One recent study reported that neuropeptide Y and adreno-
corticotropic hormone levels were the optimal combination of
predictors for PNES, with over 90% accuracy [56]. Another study found
elevated levels of IL6, IL12, IL17A, IFNg, TNFa and lower levels of VEGF-
a, suggesting systemic low-grade inflammation in motor FND. Also,
microRNAs involved in inflammation and vascular inflammation were
correlated with TNFa and VEGFa respectively, suggesting proof of
concept for an epigenetic mechanism [57].

v-EEG monitoring has been reported as the gold standard diagnostic
tool for PNES [58-60]. This is supported by findings from this review,
the included v-EEG evidence is much stronger than the evidence for
other diagnostic tools. Several studies reported that v-EEG assessments
could discriminate between PNES and epilepsy [16,17]. Other neuro-
logical examinations reported similar findings, with one study [19]
reporting positive results and moderate sensitivity and specificity when
using fRMI to diagnosis FND. Positive clinical bedside signs were a
further diagnostic method reported with high specificity and sensitivity,
and are highly reliable [13-15]. Therefore, positive clinical bedside
signs have merit in the FND diagnostic process, especially since we are
moving away from the use of rule-out tests.

Following the examination of diagnostic tools for FND, misdiagnosis
was explored. Two directions of research were found here. One article
[23] found that 12% of the patients included in the study as having
FND/CD were misdiagnosed as they turned out to suffer from an earlier
unrecognised neurological or other somatic disorder. Another study
[24] examined whether FND was misdiagnosed as a neurological dis-
order and found that 2% (n = 48) of patients were misdiagnosed in that
direction. Re-evaluating the diagnosis of chronic FND patients to ensure
they have not been misdiagnosed is of great importance to ensure the
correct treatments are offered and to improve outcomes.

Although the included reviews generally provided support for the
diagnostic method typically used by services, most of the diagnostic
methods studies were retrospective case reviews, cross-sectional studies,
or non-randomised prospective trials, and only recruited a small sample
size. Therefore, the evidence reported should be interpreted with
caution.

4.2. Treatments

The most common treatment type included in this review was
medication, with all studies reporting that medication reduced FND
symptoms [32,33].

Psychotherapy focuses on thoughts, feelings, and behaviours to assist
in a person understanding negative feelings and difficult personal
events, and how to make positive changes. A range of studies examined
the effectiveness of psychotherapeutic treatments, reporting conflicting
findings. Goldstein and colleagues’ RCT comparing the effectiveness of
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CBT and CAU versus CAU for patients with a PNES diagnosis found no
statistically-significant difference between the two groups [27]. In
contrast, two studies found that CBT led to a reduction in PNES fre-
quency [25,35]. However, these studies only recruited a small number
of participants compared to Goldstein’s RCT, suggesting that their
seizure reduction rates may be due to small sample sizes. Hubschmid’s
[30] RCT compared a brief interdisciplinary psychotherapeutic inter-
vention versus CAU, finding a statistically-significant improvement in
psychological and physical symptoms. These findings are supported by a
recent systematic review [61] which reported both CBT and psychody-
namic therapy are beneficial for FND. One study found that combining
an SSRI and psychotherapy is more effective in reducing symptoms [36].

A pilot study explored the effectiveness of CBT in conjunction with
adjunctive physical activity (APA) versus CBT in FMD patients and re-
ported that both groups significantly improved over time, with no
favourable effect from APA being found. The use of psychotherapy
(specifically shared individual formulation therapy) for FND is also
supported by a recent prospective trial [62]. Therefore, it may be pru-
dent for future studies to explore the effectiveness of multiple treatment
options being implemented simultaneously to reduce FND symptoms
and improve outcomes.

Lastly, one retrospective cohort study aimed to establish the feasi-
bility of physiotherapy for reducing FND symptoms and found a statis-
tically significant correlation between the number of sessions attended
and clinical improvement [42].

Similar to the diagnostic studies, the treatment studies were mainly
retrospective cohort and case reviews, surveys, and non-randomised
trials. Although the treatment studies typically recruited more partici-
pants, the majority were underpowered. Therefore, the evidence re-
ported should be interpreted with caution.

4.3. Patient and healthcare worker experiences

A small number of studies reported the experiences of patients and
healthcare workers. From the scoped research, it appears that both
healthcare workers and patient belief and support systems have a direct
impact on patients’ experience of the clinical management of FND
[49-52,63].

Conflicting results were found when exploring the confidence of
healthcare workers [46,47], with some not feeling confident in discus-
sing the diagnosis with patients. Two studies reported that a large
number had a negative attitude towards patients presenting with FND
[46] or believed patients have voluntary control over their non-epileptic
seizures and that PNES is fictitious [47]. This is supported by Kanaan
and colleagues [45], who found that a minority of respondents stated
that malingering and FND are similar disorders. These attitudes are
concerning as the healthcare workers may not be providing suitable and
appropriate support to patients. These negative attitudes can in turn
impact on patients’, with patients less likely to accept the FND diagnosis
and engage with therapy [64]. Indeed, a recent study reported that a
lack of information from healthcare workers led to the patient experi-
encing anxiety and stress during therapy sessions. [65]

As stated previously, only a handful of studies have explored the
experiences and perspectives of patients and healthcare workers.
Further research is needed in this area to establish how patients can be
better supported throughout the diagnostic and treatment processes for
FND.

4.4. Strengths and limitations

The current review used a rigorous approach to gather evidence to
answer the research question. Most of the studies were published in
English; where possible, studies published in other languages were
assessed and included (if applicable) if a member of the review team was
fluent.

Both peer-reviewed and grey literature were included to ensure that
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relevant evidence would be chartered and synthesised. A consultation
exercise was employed to gather any information potentially missed
during the database searches. As scoping reviews provide a narrative
account of the body of literature and do not focus on potential risk of
bias, a formal quality assessment was not completed for this review.
This review presents a description of the evidence concerning the
management of FND between 2010 and 2020. Recent developments
indicate that knowledge and understanding in this field are advancing;
updating this work in the coming years would be advantageous.

4.5. Clinical and research implications

The management of FND presents a clinical challenge; there are
limited laboratory-based diagnostic tests and only a handful of treat-
ments being studied using RCT methodology. This review may be useful
in the creation and development of future clinical guidelines as it pro-
vides an overview of FND-specific diagnostic and treatment tools.

This review reveals a need for more rigorous and fully-powered,
prospective studies examining the diagnostic methods and treatments
for FND. Further research focussing on establishing the effectiveness of
utilising a multidisciplinary approach for the management of FND is
recommended.

Lastly health professionals should be given adequate training on
FND. Some attitudes and stigma shown by healthcare workers to pa-
tients with FND are deeply concerning and it has been found that
providing education to healthcare workers reduces negative attitudes.
Additionally, healthcare workers gaining confidence in approaching
FND patients and acquiring more knowledge leads to a reduction in
stigma [64].

5. Conclusion

This review provides an overview of the evidence for the clinical
management of FND. Remarkably, many articles were retrieved, with
162 being included in this review. A wide variety of diagnostic tools and

treatments and interventions were found, with more focus being placed
on tests which confirm a diagnosis than ‘rule-out’ tests. The main

Appendix A. Search Strategy example

A.1. MEDLINE and MEDLINE in Process (Ovid)

Journal of Psychosomatic Research 165 (2023) 111121

treatment type found in this review was medication, with most of these
studies reporting positive outcomes.

There is a lack of high-quality evidence reporting on the diagnostic
and treatment processes for FND (as judged by the levels of evidence
hierarchy [11]), indicating that more rigorous studies are needed.

This review reflects the need for official clinical guidelines to provide
the support needed to navigate the clinical management for FND. The
findings of this review may be useful for the development of future
guidelines as it maps out the current research evidence into the clinical
management of FND. This review recommends that future guidelines
focus on utilising a multi-disciplinary approach to the clinical manage-
ment of FND, including using diagnostic methods which confirm the
diagnosis rather than tools which simply ‘rule-out’ other conditions,
prescribing pharmacological treatment where necessary, and shared-
decision making between patients and healthcare workers to ensure
more favourable outcomes for patients.
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Appendix B. Levels 6 and 7 evidence breakdown
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Reference  Condition of Study design Diagnostic method (if applicable) ~ Treatment type (if applicable) Key findings

interest

[83] FNSD Case N/A Interdisciplinary treatment The proposed model may allow for a quick

presentation (psychotherapeutic interventions, deployment of an appropriate treatment approach
physical therapy and occupational for patients with FNSD.
therapy)
[84] Conversion Case report N/A Electroconvulsive therapy (ECT) Small improvements were found, however, the
Disorder patient relapsed after the last ECT session was
completed.

[85] Conversion Case report N/A Caloric vestibular stimulation (CVS) Results found that lateralized cold vestibular

disorder caloric stimulation was an effective treatment

[86] Conversion Case report Diagnosed by a psychiatrist (no Psychotherapy Psychotherapy was effective in reducing the

disorder further information provided) patient’s PNES

[871 Conversion Case report Psychiatric examination (no Neuropsychological treatment (TPM)  After TPM the patient’s conversion disorder went

disorder further information provided) into remission.

[88] Conversion Case report A review of the patient’s medical ~ DBT At the end of treatment, the patient had improved

disorder files in conjunction with motor ability
information was gathered

[89] FND Case report Diagnosis confirmed by Psychological therapy and EMDR Psychological treatment plus EMDR led to

consultant neurologist improvements

[90] FND case report Hoover’s sign. A specialised FND treatment The treatment programme led to positive
programme outcomes

A genetic test was completed.

[91] PNES Case report N/A Acceptance and commitment therapy ~ The patient rapidly recovered most of their
(ACT) - individual and group autobiographical memory and tremors no longer
sessions. occurred.

[92] PNES Case report N/A CBT sessions. Frequency of the patient’s PNES from seven to

two-three per week.

[93] PNES Case report video-EEG Prolonged Exposure Therapy The patient attained full remission from PNES

Neuropsychological testing

[94] PNES Case report EEG CBT Early diagnosis and clinical management of PNES
is imperative and treatment should focus on CBT.

[95] FND Case series Diagnosis delivered by ACT The majority of patients had improvements in

neurologist (no further symptom interference and/or mood.
information provided)

[96] Conversion Case study EEG The expanded CBT model for The patient reported to have 75% improvement

disorder medically unexplained symptoms

[97]1 PNES Case study N/A Hypnosis The patient’s seizures reduced in number and
intensity.

[98] FND Conference N/A N/A Two thirds of participants felt their symptoms had

abstract deteriorated while waiting for treatment.

[99] Conversion Conference Telestroke service N/A The unadjusted telemedicine CD diagnostic

disorder abstract accuracy was 0.98.
[100] PNES Conference Wrist-worn accelerometer device ~ N/A The algorithm correctly detected all seizure
paper events.
The algorithm correctly classified 8 (100%), and 6
(75%) of the detected seizure events as PNES and
ES, respectively.

[101] FND Letter N/A Neurostimulation treatment (TMS) The treatment measured that the left motor cortex
increased in conjunction with clinical
improvement of right-sided functional weakness.

[102] FND Letter N/A Group integrated inpatient The patients started to gain trust and developed
rehabilitation coping strategies.

[103] PNES Letter V-EEG monitoring Repetitive transcranial magnetic r'TMS is a successful treatment option in the
stimulation (rTMS). reported case.

[104] PNES Letter N/A N/A The article explained how to (and how not to)

communicate the PNES diagnosis to patients.

[105] FND Letter N/A N/A A clear, early diagnosis can have a strong positive
impact on the patient’s symptoms, prognosis and
quality of life.

[106] FND Opinion N/A Placebo A mechanism-based rationale that supports the
potential use of placebo effects for the treatment
of FND was provided in the record.

[107] FND Opinion N/A N/A A successful neurological consultation should be
the beginning of treatment.

[108] PNES Opinion N/A N/A Using a cognitive model to discuss the PNES
diagnosis is recommended

[109] Conversion Opinion N/A N/A Effective and clear communication is vital when

disorder explaining the conversion disorder diagnosis

[110] FND Perspective N/A N/A FND treatment can begin in hospital by utilising
an early interdisciplinary approach and
thoughtful communication

[111] FND Perspective N/A N/A Physical therapy and occupational therapy may be
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useful diagnostic assessments for some FND
patients.

(continued on next page)
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(continued)
Reference  Condition of Study design Diagnostic method (if applicable) ~ Treatment type (if applicable) Key findings
interest

[112] PNES Special report N/A N/A Although recent findings regarding the aetiology
and treatment of PNES are likely to be correct,
improvements need to be specific to individual
countries, reflecting differing cultural traditions.

[113] FMD Viewpoint/ pilot N/A Multidisciplinary treatment 64% of patients had improved. This improvement

clinic (neurology, psychiatry, and physical had sustained at 3 months.
therapy)

[114] FND Website N/A N/A N/A

[115]. FMD Viewpoint N/A Physiotherapy Physiotherapy treatment for FMD is acceptable to
patients and is becoming increasingly researched.

[116] FNSD Communication N/A Therapeutic sedation Therapeutic sedation and medication (propofol)
may be a useful treatment for FNSD.

[117] PNES Perspective N/A Multimodular psychotherapy It is unclear which psychological treatment is most
effective for PNES patients.

[118] FND Case study N/A Vibroacoustic therapy The patient showed improvement and developed
strategies to help in everyday situations.

[119] PNES Case series N/A ACT Reduction in seizure frequency were reported

after ACT.

ACT=Acceptance and commitment therapy; CBT=cognitive behavioural therapy; CD=conversion disorder; CVS=Caloric vestibular stimulation; DBT=dialectical behavioural therapy; ECT=Electroconvulsive therapy;

EEG=electroencephalogram; EMDR=eye movement desensitisation and reprocessing; ES=epileptic seizure; FMD=functional movement disorder; FND=functional neurological disorder; FNSD=functional neurological

symptom disorder; FS=functional seizures; N/A=not applicable; PNES=psychogenic non-epileptic seizures; ry)S=Repetitive transcranial magnetic stimulation; t)S=transcranial magnetic stimulation; TPM=time

pressure management; v-EEG=video-electroencephalogram

Appendix C. Included reviews

Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings
and design interest intervention perspectives
setting
[120] N/A Narrative Review the role of FND Reviews the following: N/A N/A There is no single test
review neuroimaging in that positively supports
establishing an FND - Positive signs an FND diagnosis.
diagnosis - Co-contraction Numerous functional
- computed tomography neuroimaging studies
(CD) report that neuro-
- Functional magnetic correlates that are useful
resonance imaging to discern FND from
- La belle indifference malingering.
- magnetic resonance
imaging
- Positron emission
tomography
- Single photon emission
computed tomography
[121] N/A Review Review the literature CD N/A Review includes: Doctor- Building a good
on the clinical patient therapeutic alliance is
management of CD - Psychotherapy relationship crucial for successful
- Physical therapy treatment. Regular
- Medication follow-up appointments
in conjunction with
treatments show
favourable results.
[122] N/A Review Review the literature CD N/A Review includes: Treatment Further research is
on CBT for CD needed to test the
- CBT effectiveness of CBT for
CD
[123] N/A Review Review a framework PNES N/A Review includes: Patient Adherence to treatment
for treatment of PNES adherence is imperative to
- CBT managing CD.
- Mindfulness-based
psychotherapy There is CBT is successful
- Medication in treating CD symptoms.
[28] N/A Systematic Define the clinical PNES Reviewed the following: N/A N/A EEG and v-EEG are the
review factors and diagnostic gold standard of
tests which assist in a - v-EEG diagnostic tools for PNES
PNES diagnosis - EEG and have the highest
- Semiological signs level of diagnostic
certainty. Induction
techniques can assist in
the diagnosis of PNES.
[124] N/A Book Review the role of the ~ PNES N/A N/A Doctor- Neurologists are an
chapter neurologist in the patient essential member of an
relationship MDT and responsible in
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(continued)
Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings
and design interest intervention perspectives
setting
clinical management assisting in the clinical
of PNES management of PNES.
Healthcare workers
should ensure that
patients and caregivers
understand and accept
the PNES diagnosis.
[125] N/A Systematic Review research FND N/A Psychedelic N/A Over two-thirds of
review involving the use of treatments: patients recruited to the
psychedelics in FND included studies were
- LSD found to have made
- Psilocybin some recovery with
- Mescaline psychedelic treatment
and psychotherapy.
[126] N/A Systematic Evaluate the utility of =~ PNES N/A Review includes: N/A Patients accessing
review and psychological psychological
meta- interventions for - GBT interventions for PNES
analysis PNES - Psychodynamic may have a reduction in
therapy seizures compared to
- Paradoxical patients who do not
intention therapy receive psychotherapy.
- Mindfulness
- Psychoeducation
- Eclectic
psychotherapy

[127] N/A Review To report relevant Functional Review includes: Review includes: Diagnosis New diagnostic methods
literature on neurological - Functional imaging - Pharmacotherapy and are being explored. The
functional symptoms - Psychological treatment field is leaning towards
neurological therapies options using other
symptoms methodologies to

investigate clinical signs.

[128] N/A Review Explore the PNES Review includes: N/A Doctor- The diagnosis of PNES
evaluation process patient can be difficult but using
involved in PNES - v-EEG monitoring relationship a multi-component
diagnosis - Ambulatory EEG approach can facilitate

- Home video recording the clinical management
of the condition.

[129] N/A Review Investigate the PNES Review includes: N/A N/A A PNES diagnosis can be
evaluation process reliably made using
involved in the - Semiological signs video-EEG findings,
diagnosis of PNES - Physical exam historical exam, and

- v-EEG monitoring physical exam.
- Historical exam

[130] N/A Systematic Review the evidence FND N/A EMDR N/A Four of the five

review of eye movement participants in the
desensitisation and included studies were
reprocessing (EMDR) treated successfully
as an FND treatment using EMDR.

[131] N/A Review Provide an overview Conversion N/A N/A Doctor- The coordination of

article of psychiatric and disorder patient clinicians is needed for
psychotherapeutic relationship effective treatment
aspects of conversion
disorder

[132] N/A Review Review the Functional Review includes: Review includes: N/A More research is needed
management of movement - Neuroimaging - Medication to develop treatments for
functional movement disorder - Electrophysiological - CBT FMD
disorder tests - Physical therapy

[133] N/A Systematic Review evidence Conversion Positive signs N/A N/A Only 14 positive clinical

review regarding the disorder signs have been
sensitivity and validated and generally
specificity of positive have high specificity but
signs for conversion low sensitivity.
disorder
[58] N/A Review Provide an overview PNES Reviews the following: N/A N/A v-EEG is the diagnostic

of the PNES
diagnostic evaluation

- v-EEG

- EEG

Home video recordings
Provocative testing
(including verbal
suggestion, hypnosis,
body part
compression)

- MRI
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gold standard for PNES,
but diagnostic accuracy
can be improved by
considering the patient’s
neurological and
psychiatric history.

(continued on next page)
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(continued)
Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings
and design interest intervention perspectives
setting
- Neurophysiological
assays
- Single-photon
emission CT
- Psychiatric evaluation
[134] N/A Book Evaluate current FNS N/A Review includes: N/A A diagnostic explanation
chapter evidence regarding that is understood and
the clinical - Diagnostic accepted by the patient is
management of explanation essential for successful
functional gait - Physical therapy treatment.
disturbance
[135] N/A Review Review treatments for ~ FND N/A Review includes: N/A Successful treatment
FND relies on a diagnostic
- Diagnostic delivery which gives the
explanation patient an insight into
- CBT the condition.
- Physical therapy

[136] N/A Review Review the diagnosis PNES Review includes: Review includes: N/A v-EEG provides a highly
and treatment of reliable diagnosis for
PNES - v-EEG monitoring - Psychotherapy PNES. Psychotherapy

has been reported to
reduce the frequency of
dissociative seizures by
at least 50%.
[137] N/A Book Provide an update on PNES Review includes: Review includes: N/A An empathic
chapter the clinical communication of the
management of PNES - v-EEG - Diagnosis diagnosis and
explanation transparent information
- CBT on the most appropriate
- Psychotherapy treatments should be
given to patients and
caregivers.

[138] N/A Review Provide an update on ~ FND Review includes: Review includes: N/A A multidisciplinary
diagnostic and approach to diagnosing
treatment methods - Positive signs - Transcranial and treating FND is
for FND Magnetic important. If needed,

Stimulation (TMS) further treatment can be
- Physical therapy proposed (e.g., TMS or
- CBT hypnosis)
- Psychodynamic

therapy

[139] N/A Review Review the rating FND Review includes: N/A N/A The presence of positive
scales and diagnostic signs should be relied on
criteria for PNES and - Positive signs for FMD and PNES
FMD - v-EEG diagnosis.

[140] N/A Review Examine strategies FND Review includes: Review includes: N/A FND requires thorough
for the clinical diagnostic assessments,
management of FND - v-EEG - Diagnostic open and holistic

- EEG explanation discussion of the
- Physical therapy diagnosis, and tailored
- GBT treatments for each
- Medication patient.
- Non-invasive brain
stimulation

[141] N/A Review Provide a treatment- FND N/A Review includes: N/A Treatment led by a
focused review for multidisciplinary team
FND - Medication show promising results.

- Physiotherapy

- CBT

- repetitive TMS
(TMS)

[142] N/A Review To provide an FMD N/A Review includes: N/A There is insufficient
overview of the evidence for the
evidence-based and - Physiotherapy effectiveness of FMD
emerging FMD - Occupational treatments. There is a
treatments. therapy need for RCTs to

- Speech therapy compare the available
- CBT treatments.

- Medication

- Botulinum toxin

- rTMS

[143] N/A Book Review PNES PNES N/A Review includes: N/A Psychological therapy

chapter treatments and psychoeducational

20

- Psychotherapy

approaches may be
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Author  Country Study
and design

setting

Condition of
interest

Study aims

Diagnostic method

Patient
perspectives

Treatment/
intervention

Main findings

[144] N/A Review

Literature
review

[145] N/A

[146] N/A Systematic

review

[147] N/A Review

[148] N/A Review

[149] N/A Book
chapter

[150] N/A Systematic

review

[151] N/A Systematic

review

Report the evaluation =~ PNES
process for PNES

diagnosis

Conversion
disorder

Review the evidence
on treatment for
conversion disorder

Assess the PNES
effectiveness of

behavioural and

psychological

treatments for PNES

To assess the evidence ~ FND
base focused on

magnetic stimulation

and sedation

Investigate the FND
efficacy of large-field
stimulation for FND
patients

Report the healthcare ~ PNES
workers response to
diagnosing PNES

Review studies of FNS
TMS to treat FNS

Review the available CD
evidence which
report on the use of

Review includes:

- Eyewitness history
- v-EEG monitoring
- Home video recording

N/A

N/A

N/A

N/A

N/A

N/A

N/A

21

- Medication

- Hypnosis

- CBT

- Psychoeducation

N/A N/A

Review includes: N/A

- Psychotherapy

- Hypnosis

- rTMS

Review includes: N/A

- CBT
- Hypnosis
- Paradoxical
intention therapy
- Psychotherapy
Transcranial N/A
magnetic stimulation
(TMS) and sedation

Large-field rTMS N/A

N/A Healthcare
worker
perspective

TMS N/A

Abreaction N/A

effective PNES
treatments. Further
research is needed to
assess the effectiveness
due to current studies
using limited sample
sizes.

Eyewitness history,
home video recording,
and v-EEG monitoring
can establish a PNES
diagnosis with a high
level of confidence.
1TMS is a promising new
treatment for FMD.

There is little evidence to
show how effective
treatments are for PNES.

There is evidence
supporting that TMS is a
safe and potentially
effective FND treatment.
However, the available
evidence is largely based
on case series.

The role of placebo may
be significant for the
treatment of FND but has
not been tested widely in
studies.

Large-field rTMS is a safe
and efficacious
intervention for FND
patients with difficult-to-
treat symptoms.

It was found that many
health professionals
have a negative attitude
to providing healthcare
for them and that they
are difficult to
understand and
clinically manage. This
negative attitude can
impact the therapeutic
relationship and lead to
premature termination
of treatment.

Education for healthcare
professional and utilising
a patient-centred
approach to clinical
management is needed
for a successful
therapeutic relationship.
Only non-placebo-
controlled studies have
been conducted
exploring TMS as an
effective treatment for
FNS. Nearly all included
studies found TMS to be
successful.

The evidence studying
the effectiveness of
abreaction is of low

(continued on next page)
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Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings

and design interest intervention perspectives
setting

drug interviews for quality. However,

CD symptoms abreaction may be useful
in the treatment of acute
and treatment-resistant
CD.

[152] N/A Systematic Review the use of PNES SSI N/A N/A SSI can have a strong

review suggestive seizure diagnostic yield and is an
induction (SSI) for effective tool to diagnose

PNES PNES.

[153] N/A Review Provide a review of Functional Review includes: N/A N/A Clear positive signs
examination weakness should support an FND
techniques to identify - Positive signs diagnosis.
functional weakness - MRI

An FND diagnosis
relying on psychosocial
factors, negative
imaging, or psychiatric
comorbidity may lead to
a misdiagnosis.
Neuroimaging can
support the diagnosis of
FND.

[154] N/A Review Review the diagnostic FND Review includes: Review includes: N/A Positive findings should
and treatment - Positive clinical signs -1ITMS be conducted to
strategies for FND - Hypnosis diagnosis FND.

- CBT
- Physiotherapy

[155] N/A Review Provide a summary of ~ FMD N/A Review includes: N/A There are few high-
the evidence quality studies exploring
regarding the - Diagnostic the effectiveness of
treatment of FMD explanation treatments for FMD.

- Physiotherapy

- CBT

- Psychotherapy

- Medication

- Placebo

- Hypnosis

- Transcutaneous
electrical nerve
stimulation
(TENS)

- TMS

- Inpatient multi-
disciplinary
therapy

[156] N/A Review Provide an overview Conversion N/A Review includes: N/A Psychotherapy
of treatment options disorder (psychodynamic or
and barriers to - Abreaction cognitive-behavioural
treatment - Psychotherapy based) is the main

- Pharmacotherapy treatment for CD.
Barriers to treatment
include delayed
diagnosis, and the
patient not accepting the
CD diagnosis.

[59] N/A Review Review the literature PNES N/A Review includes: N/A Although numerous
on the clinical clinical features have
management of PNES - EEG been described to assist

- MRI in the PNES diagnosis, v-
EEG is considered the
gold standard diagnostic
tool.

[157] N/A Book Detail models of care PNES N/A N/A Barriers There are significant

chapter for PNES patients barriers to PNES

22

management, including:
diagnostic and treatment
barriers, healthcare
system barriers,
healthcare worker
education and
knowledge, lack of
research evidence.

These barriers can be

(continued on next page)
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(continued)
Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings
and design interest intervention perspectives
setting
addressed by utilising a
holistic care model
involving both the
healthcare worker and
patient, as well as the
healthcare service.
[158] N/A Systematic Discuss the potential CD N/A NIBS methods N/A There is initial evidence
review of Non-invasive brain that NIBS (notably
stimulation (NIBS) rTMS) may be effective
method in the in treating CD
treatment of CD
[159] N/A Book Review the PNES Review includes: Review includes: N/A PNES is a symptom of an
chapter difficulties of the underlying psychiatric
clinical management - v-EEG - Diagnostic disorder which can be
of PNES patients - EEG explanation improved by undergoing
- MRI - Psychological treatment.
- Psychiatric exam therapy
[160] N/A Review Provide a guide for FND Review includes: Review includes: N/A Diagnosis should focus
the diagnosis and - History taking - Diagnostic on using positive
treatment of FND - Positive signs explanation methods. Clinicians
- Physical therapy should aim to explain the
- Psychological diagnosis clearly and
therapy educate patients.
- Hypnosis
- Sedation
-1TMS
[107] N/A Review Provide an overview FND Positive signs N/A N/A Many positive signs exist
of diagnostic to support the clinical
instruments for diagnosis. The functional
functional weakness weakness diagnosis
should be made on the
basis of a physical
examination.
[161] N/A Systematic Review non-v-EEG PNES Review includes: N/A N/A No single biomarker was
review candidate biomarkers found to successfully
that may assist the - Neuroimaging markers differentiate PNES from
PNES diagnosis - Heart rate and heart epileptic seizures.
rate variability
- Prolactin
- Cortisol,
- Thyrotropin-releasing
hormone,
- Catecholamine
- melatonin
- Adrenocorticotropic
hormone
- Nesfatin-1
- Ghrelin
- white blood cell count
- Creatine kinase
- Creatine
- phosphokinase
- Neuron-specific
enolase
- Brain derived
neutrotrophic factor
- Platelet membrane
Serotonin transport
[162] N/A Review Suggest PNES PNES Review includes: N/A N/A Diagnosing PNES
diagnosis strategies to requires knowledge of
assist healthcare - Homemade video the relevant non-
workers - Induction test epileptic features.
- Placebo
- EEG
- Prolactin level
[163] N/A Review Review motivational PNES N/A Motivational Treatment Motivational
interviewing (MI) for interviewing barriers; interviewing is effective
PNES treatment in improving
adherence psychotherapy
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adherence. Reasons for
high treatment
adherence includes loss
of self-respect or
independence, and the

(continued on next page)
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(continued)
Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings

and design interest intervention perspectives

setting
nature of the PNES.
Reasons for low
treatment adherence
includes patients’
reluctance to
acknowledge that the
seizures are stress
related; previous
negative health care
experiences and the care
and attention received
after PNES.

[164] N/A Review Provide an overview CD N/A Review includes: N/A There is robust evidence
of for inpatient
evidence-based CD - CBT multidisciplinary
treatments - Hypnotherapy treatment for CD. There

- Physical is some evidence for
rehabilitation hypnotherapy and CBT
- Inpatient being effective
multidisciplinary interventions for CD.
treatment
- Paradoxical
intention
treatment

[60] N/A Review Provide an overview PNES v-EEG monitoring N/A N/A An integrated
of v-EEG research multidisciplinary
findings approach will assist in

the differentiation
between epilepsy and
PNES.
[165] N/A Book Review the literature PNES Review includes: Review includes: N/A Treatment should be
chapter on the clinical individualised for each
management of PNES - v-EEG - Diagnostic patient and focus on
- EEG explanation learning new coping
- Home video recording - Psychotherapy skills. A combination of
- Serum prolactin assay - CBT treatments may be the
- SPECT - Family therapy most beneficial for
- Biofeedback symptom reduction.
- Medication
[166] N/A Book Provide an overview PNES Review includes: Review includes: Treatment Patients who initiated
chapter of the clinical adherence treatment were often
management of PNES - MMPI/ MMPI-2 - Medication more likely to continue
- PAI - Diagnosis to treatment completion
- v-EEG explanation than those who did not
- Psychotherapy initiate treatment.
- CBT
- Psychoeducation

[167] N/A Review Provide an overview FND Electrophysiology N/A N/A Accelerometry is a useful
of the clinical and diagnostic tool.
cognitive aspects of
functional tremor

[168] N/A Review Review recent FND FND Review includes: Review includes: N/A Positive diagnostic
studies criteria should be used

- EEG - Physiotherapy and a transparent
- V-EEG - CBT explanation should be
- TENS given to the patient.
- Biofeedback
- Sedation
- TMS
[169] N/A Book Discuss the history FND N/A Hypnosis N/A The majority of hypnosis
chapter and current evidence evidence is from case
of hypnosis as a series and case studies.
treatment for FND
[170] N/A Book Discuss the FND N/A Review includes: N/A The diagnosis should be
chapter psychological given clearly to patients
treatments used to - CBT and a multidisciplinary
treat FND - Psychoeducation approach to treatment
should be used.
[171] N/A Review Provide a practical FND Review includes: Review includes: N/A A multidisciplinary

approach to treating
FND

- fMRI
- Electromyography
- Positive signs
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- Physical therapy
- CBT
- Hypnosis

approach is needed to
treat FND.

(continued on next page)
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(continued)

Author  Country Study Study aims Condition of Diagnostic method Treatment/ Patient Main findings

and design interest intervention perspectives
setting

[172] N/A Review Examine the overlap FND N/A Review includes: N/A Explanation-based
between FND and physical therapy is an
CRPS. - Explanation-based effective treatment for

physical therapy FND
- Multimodal

physiotherapy
- Psychological

therapy

[173] N/A Review Review the physical FNSD Review includes: Sedation with N/A Diagnosis using
signs of functional propofol exclusion should not be
coma - Positive signs used, clinical history and

- EEG positive signs are more
appropriate.

[174] N/A Review Discuss the PNES v-EEG N/A Patient- It is important to use v-
differential diagnosis doctor EEG to rule out epilepsy
of PNES relationship

[175] N/A Review Review the clinical PNES v-EEG N/A N/A v-EEG is the gold
criteria to diagnose standard when
PNES diagnosing PNES

[176] N/A Review Provide information PNES v-EEG - Psychoeducation N/A How the diagnosis is
on whether there are - Psychotherapy presented to the patient
reliable criteria and affects the likelihood of
treatments for PNES them accepting or

denying the diagnosis.

[177]1 N/A Review Discuss why ACT may PNES N/A ACT N/A ACT is potentially an

be an effective
treatment for PNES

effective treatment
option for PNES patients.

ACT=acceptance and commitment therapy; CBT=cognitive behavioural therapy; CD=conversion disorder; CRPS=complex regional pain syndrome; CT=computed tomography; EEG=electroencephalogram; EMDR=eye

movement desensitisation and reprocessing; FMD=functional movement disorder; fMRI=functional magnetic resonance imaging; FND=functional neurological disorder; FNS=functional neurological symptom(s);

FNSD=functional neurological symptom disorder; FS=functional seizures; LSD=lysergic acid diethylamide; MI=motivational interviewing; MRI=magnetic resonance imaging; N/A=not applicable; NIBS=Non-Invasive

Brain Stimulation; PNES=psychogenic non-epileptic seizures; rr\S=repetitive Transcranial Magnetic Stimulation; SPECT=single-photon emission computerized tomography; SSI=suggestive seizure induction; TENS

=Transcutaneous electrical nerve stimulation; y)S=Transcranial Magnetic Stimulation; v-EEG=video-electroencephalogram.
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