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Abstract 
 

Psychogenic non-epileptic seizures (PNES) are unexpected, involuntary 

occurrences that resemble an organic epileptic seizure, but are not accompanied by 

seizure activity in the brain. People with PNES are more likely to experience 

psychological, social, financial and physical difficulties compared to their healthy 

peers and people with organic epilepsy. Psychosocial interventions are the preferred 

treatment for PNES, although our understanding of how effective these treatments 

are remains limited and it is yet to be determined what specific intervention is best. 

This study builds on previous research by exclusively analysing randomised control 

trials, and measures the impact of psychosocial interventions on seizures, mental 

health and quality of life. The effectiveness of psychosocial interventions was 

examined post treatment and at approximately 6-month follow-up. A comprehensive 

search of three databases identified five studies that measured the effectiveness of 

psychosocial interventions in people with PNES. Hedges’ g effect sizes were 

calculated for each psychosocial intervention for measures of seizure frequency, 

seizure severity, anxiety, depression and quality of life. Pooled effects were 

calculated for cognitive behaviour therapy and other types of intervention. 

Psychosocial intervention was most effective in reducing the frequency and severity 

of seizures, with the effects of mental health outcomes and quality of life diminishing 

over time. Cognitive behaviour therapy was the most effective type of intervention in 

the short term when all outcomes were pooled but was comparable to other types of 

therapies after time.  
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1. Introduction 
 

Psychogenic non-epileptic seizures (PNES) are unexpected, involuntary 

occurrences that resemble an organic epileptic seizure, but are not accompanied by 

seizure activity in the brain [1]. PNES is a prevalent presentation in epilepsy clinics 

and affects approximately 108.5 people per 100,000 [2,3]. PNES can develop at any 

time across the lifespan, but onset is typically from late teenage years to early 

twenties [4]. PNES themselves are associated with low mortality, with most deaths in 

this patient population caused by factors external to PNES (e.g., substance abuse 

and comorbid psychiatric conditions) [5]. A complex interaction between genetic, 

environmental and psychological factors are reported to cause PNES, with a recent 

review finding increased rates of physical, sexual and psychological abuse and 

neglect as well as stressful life events, such as bereavement or illness in people with 

PNES [6]. In particular, a causal relationship between childhood sexual and physical 

maltreatment and PNES has been reported [7]. It has been proposed that PNES 

may be triggered by trauma cues and act as a means of suppressing intolerable 

memories or other distressing internal and external stimuli [8]. In this way, PNES 

may be considered as a type of dissociation whereby people can experience a 

disruption in consciousness, memory and/or perception [8]. The early age of onset, 

low mortality and psychological causation of PNES makes it a common condition in 

clinical settings [2,3].   

PNES are classified as a mental health condition, however, there is no 

standalone diagnostic criterion in existing mental disorder classification manuals [9]. 

Most people with PNES fulfil the criteria of functional neurological symptom 

(Conversion) disorder in the Diagnostic and Statical Manual of Mental Disorders; 

Fifth Edition (DSM-5) or dissociative disorder in the International Classification of 

Diseases; Eleventh Revision (ICD-11) [9]. It is common for people with PNES to 

have additional psychological diagnoses and symptoms [6,9–11]. Unsurprisingly, 

given the increased likelihood of childhood trauma, post-traumatic stress disorder is 

particularly common occurring in 38% of people with PNES [11]. In addition, mood 

and anxiety disorders are very common, occurring in 72.7% and 54.5% 

(respectively) of people with PNES [10]. Underscoring the impact of these 

psychological difficulties, a large cohort study found suicide is the leading cause of 

death in individuals with PNES (18.8%) [12]. Other dissociative symptoms are also 
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common in people with PNES, which is reflected on high scores on scales 

measuring dissociation (e.g., the Dissociative Experiences Scale) [13–15]. In 

addition to increased likelihood of psychological disorders, many people with PNES 

report cognitive complaints such as forgetfulness and difficulties in concentration 

[16]. The psychological and cognitive difficulties experienced by people with PNES 

highlight the complexity of the condition and therefore the importance of treatment 

for this group.   

People with PNES also have poor health-related quality of life, with a recent 

review finding lower physical, mental and social wellbeing on self-report measures 

compared to their healthy peers [17]. Furthermore, people with PNES have lower 

scores on health-related quality of life measures compared to individuals with 

organic epilepsy [18]. Poor sleep, as characterised by reduced quantity of sleep, 

frequent awakenings and difficulty getting sleep, is one factor related to poor quality 

of life for people with PNES when compared to individuals with organic epilepsy [19]. 

In addition to poorer quality of life, people with PNES can experience financial 

hardship, with approximately 83% of affected individuals being unemployed and 57% 

relying on disability payments [20]. The impact of PNES extends beyond affected 

individuals, with carers of people with PNES reporting poorer quality of life than 

carers of people with organic epilepsy [18]. The poor psychological, cognitive, 

wellbeing and employment outcomes for people with PNES, and significant carer 

burden, further emphasises the importance of identifying effective treatments. 

Difficulties in diagnosing PNES represent a significant barrier for people 

accessing treatment [21]. PNES are often mistaken for organic seizures, with an 

estimated 20-30% of patients referred to epilepsy units misdiagnosed with organic 

epilepsy [22]. Consequently, a correct diagnosis of PNES is typically delayed by 

seven to nine years [23]. During this delay, individuals may be exposed to the 

potentially harmful effects of redundant anti-epileptic drugs, including unwanted side 

effects, problematic interactions with other medications and costs associated with 

prescription medication [23–25]. For example, the medical costs associated with 

misdiagnosed PNES is high, and drop from approximately USD$4567 (approx. 

AUD$7093) per year to USD $2783 (approx. AUD$4322) per year following the 

correct diagnosis of PNES [26]. Furthermore, anti-epileptic medication may even 

exacerbate PNES [27]. Adding to the difficulty in diagnosis, organic epileptic seizures 

occur in 22% of people with PNES [28], and only 25% of individuals with PNES are 
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able to correctly distinguish between organic seizures and PNES [29]. In response to 

the complexity around diagnosing PNES and poor outcomes associated with 

misdiagnosis, The International League Against Epilepsy (ILAE) highlighted the need 

for a clear and objective diagnostic approach [30]. They stated that the “gold 

standard” for diagnosing PNES involves the absence of epileptic brain activity on an 

EEG and the use of simultaneous video recording (vEEG) before, during, and after a 

seizure [30].  

Psychological interventions are recommended by the ILAE as the first line 

treatment for people with PNES, however there is a disparity between this 

recommendation and what occurs in reality [30-33]. Only one third of patients are 

offered an appointment with a psychologist and 18% of patients are discharged after 

diagnosis with no treatment at all [30,31]. The lack of referrals for treatment may be 

due to negative attitudes of health care professionals who may believe treatment for 

PNES is “difficult” and “time consuming” and that people with PNES are “beyond 

help” [32]. In a recent study, 62% of health care professionals agreed that people 

with PNES arouse anger in medical staff and are viewed as “less urgent” than other 

patient presentations [33]. As a consequence, 60% of health care professionals 

believed that people with PNES are treated with disrespect [33]. Furthermore, many 

health care practitioners complain about having limited treatment options for PNES 

and state a perceived lack of efficacy and access to intervention [34]. Overall, 

barriers to receiving treatment for PNES may contribute to further psychological 

distress and feelings of helplessness for people with PNES [33]. 

Contrary to clinician beliefs, there is evidence supporting psychological 

interventions in the management of PNES [35–37]. A meta-analysis examining 

seizure outcomes found that 47% of people with PNES were seizure-free upon 

completion of a psychological treatment and 82% had a seizure reduction of at least 

50% [35]. This study was limited however, as it only assessed seizure frequency. 

There is increasing evidence that suggests mental health and quality of life should 

also be assessed for intervention studies in PNES [38–40]. For example, despite 

reductions in seizures following psychological intervention, 43% of people with PNES 

remain unproductive (e.g., unable to attend work) due to concurrent psychiatric 

disorders. Consequently, more recent studies have investigated psychological and 

wellbeing outcomes in addition to seizures. A landmark randomised control study 

(RCT) study involving 368 participants diagnosed with PNES investigated the 
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effectiveness of cognitive behaviour therapy (CBT) combined with standard medical 

care [36]. In addition to significantly improved seizure freedom, the study found 

better health related quality of life and reduced psychological distress [36].  

CBT is the most common form of intervention for PNES and may support 

people with PNES by shifting maladaptive thinking (e.g., symptom focused attention) 

and unhelpful behaviours (e.g., avoidance) that maintain distress [41].  However, 

other interventions have also been found to provide benefit for people with PNES 

[35,37]. These interventions are not purely psychological (i.e., involve non-

psychological aspects) or are not delivered by a psychologist, and are therefore 

collectively referred to as ‘psychosocial’ interventions. In this context, psychosocial 

interventions involve psychological, behavioural or social therapeutic approaches 

and aims to improve overall wellbeing and functioning [43]. For example, a 

manualised body focused therapy, CORDIS, was specifically designed to fill the gap 

in treatment options for people with PNES [42]. This therapy incorporates both 

psychological and psychosocial strategies such as psychoeducation, emotional 

regulation and improved body perception. In comparison to guided self-help, those 

who had CORDIS experienced more significant reductions in seizure severity six 

months post- treatment [42]. Further support for the effectiveness of psychosocial 

interventions was provided by a recent meta-analysis that found non-seizure 

outcomes (i.e., mental health outcomes, ability to function in everyday activities, 

quality of life, non-specific psychological factors such as anger and interoceptive 

awareness, dissociation, and somatoform symptoms) improved by a medium effect 

immediately post- intervention [37]. In sum, there is evidence that psychosocial 

interventions are beneficial in the management of PNES, not only in terms of seizure 

reduction, but also for mental health and wellbeing more broadly.  

Research on the effectiveness of psychosocial interventions for PNES is quite 

extensive and the consensus of reviews that have collated this evidence have all 

supported psychosocial interventions for PNES. However, the reviews to date have 

the following limitations, which this study aims to address. First, they have relied on 

the inclusion of uncontrolled study designs, which can introduce bias and 

confounding variables [44]. Second, the studies did not use gold standard criteria to 

diagnose PNES or did not exclude comorbid epilepsy [29]. Third, the reviews did not 

collate evidence on the long-term effectiveness of psychosocial interventions for 

PNES. Follow-up analyses are essential for demonstrating consistency over time, 
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uncovering the presence of delayed benefits or deterioration after intervention and 

evaluating the cost effectiveness of an intervention [36,45]. The current systematic 

review therefore exclusively analyses RCTs and employs a more stringent selection 

criteria where (1) participants with comorbid epilepsy were excluded and (2) 

diagnosis of PNES had to be confirmed via EEG or when unavailable, via clinician 

consensus with no doubt in diagnosis. The current systematic review provides an 

update on seizure frequency since Carlson et al. [35] given the more recent 

publication of the landmark study by Goldstein et al. [36] and provides insights into 

the effects of psychosocial intervention on seizure severity. Additionally, the current 

review provides further insights into mental health outcomes gained by Gaskell et al. 

[37] by distinguishing between measures of anxiety and depression. Finally, this 

systematic review is the first to investigate the effectiveness of psychosocial 

interventions for people with PNES at follow up, and therefore assess whether the 

preliminary positive findings of intervention generalise into longer-term outcomes.  

 

2. Methods 
 
2.1. Literature search  

 

The protocol for this systematic review was pre-registered at Open Science 

Framework [registration number removed for blind review]. Eligible articles were 

identified from a search of the PubMed, PsycINFO and Medline databases. An 

expert Research Librarian assisted with the development of search terms that were 

tailored to each database (see Supplementary Material 2 for all logic grids). The 

database searches were limited to full-text articles published in English, with no date 

limits. The initial search was conducted on 10 October 2022 and a time-limited 

search was then conducted on 12 June 2023 to ensure the recency of results. 

Scopus citation searching was used and the reference lists all of included studies 

were manually searched, with no additional studies detected.  

 

2.2. Eligibility criteria and selection 

 

Study selection was completed by the author using Covidence software for 

systematic reviews [46]. A random selection of 50 studies were screened by a post-
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graduate researcher. To achieve randomisation, each study was automatically 

assigned a number by Covidence and a computer software [47] was then used to 

generate 50 random numbers between 1 and 1098 (i.e., total number of studies 

following removal of duplicates). Excellent inter-rater agreement was achieved (𝜅 = 

1.00 or 100% agreement).  

A senior researcher reviewed studies where eligibility was questioned, after 

which a consensus decision was made. For a study to be eligible for inclusion in this 

review it had to: (1) target an adult sample (18 years and over) clinically diagnosed 

with PNES via EEG or where not possible, via clinician consensus with no doubt in 

diagnosis; (2) evaluate a psychosocial intervention; (3) employ a randomised control 

design, whereby the effectiveness of a psychosocial intervention was compared to 

an active control (i.e., standard medical care or guided self-help) and (4) administer 

validated functional (i.e., seizure severity, seizure frequency) or psychological (i.e., 

depression, anxiety, quality of life) outcomes measures pre- and post- intervention.  

Studies were excluded if they: (1) included participants with co-morbid 

epilepsy; (2) did not quantitatively evaluate their psychosocial intervention (e.g., case 

studies, qualitative research, editorials); (3) evaluated a multidisciplinary program, 

whereby the psychosocial intervention formed one component; (4) did not provide 

sufficient data to calculate effect sizes; or (5) were not published/peer reviewed 

studies (i.e., dissertations). 

 

2.3. Data collection and preparation 

 

In accordance with the Preferred Reporting Items for Systematic Reviews and 

Meta-analyses [48] methodological, sample and intervention characteristics were 

extracted from each study. These data included: (1) citation details (e.g., author, 

publication year); (2) recruitment sources (e.g. community, inpatient setting etc); (3) 

participant selection (e.g. random, consecutive, convenience, retrospective); (4) 

sociodemographic characteristics (i.e., age, gender, education); (5) intervention 

details (e.g., therapy framework, session duration and frequency); (6) outcomes 

measurements; and (7) data to calculate effect size estimates using Hedges’ g (i.e.,  

group means, standard deviations, change scores, exact p values or standard errors 

from a one-way ANOVA for each outcome at each assessment time point).  
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Authors of included studies were contacted for additional information, where 

required. Of three authors contacted, only one responded to requests for additional 

data [49]. Some data transformation was also required, whereby standard deviations 

were derived from standard errors [50] and means and standard deviations were 

estimated from medians and inter-quartile ranges [51]. 

Data extraction identified many different functional and psychological 

measures used by included studies. To ensure generalisability of the results, we only 

considered those pre-post outcomes examined by more than two studies. This 

resulted in a final group of five symptom domains: seizure frequency, seizure 

severity, depression, anxiety, and quality of life. Where studies provided subscale 

scores (e.g., physical and mental health quality of life) or multiple outcomes for the 

same domain, these were averaged to create a composite score to ensure data 

independence in the analysis [36,52]. 

 

2.4. Study risk-of-bias 

 

Methodological bias was evaluated by the author and confirmed by a senior 

researcher using the 14-item Quality Assessment of Controlled Intervention Studies, 

developed by the National Heart, Lung and Blood Institute [53]. Each study was 

evaluated for potential flaws in methodology or implementation that are critical to 

validity, including: method of group assignment, potential sample confounds (e.g., 

demographics, concurrent interventions), study power, attrition and the degree to 

which causality could be inferred, based on the measured outcomes. Each study 

was rated on each criterion (‘yes’, ‘no’, ‘cannot determine’, ‘not applicable’ or ‘not 

reported’). The percentage of studies that met each assessment item was 

additionally calculated.  

 

2.5. Publication bias  

 

Given the limited number of studies identified in this review, statistical 

methods to detect and correct for publication bias (e.g., asymmetry tests such as 

funnel plot analysis) could not be performed [50]. Rather, Fail-safe N statistics (Nfs), 

which estimates the number of additional studies required to overturn the obtained 

effect size to a meaningless result (g < 0.20) was adopted [54]. A large Nfs suggests 
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more confidence and robustness in findings. Nfs was deemed sufficient if it exceeded 

the number of studies that comprised of each outcome domain (that is, Nfs > N 

studies per domain). 

 

2.6. Data analysis 

 

Hedges’ g effect sizes, which correct for small sample bias, were calculated 

using Comprehensive Meta-Analysis Software [55] and forest plots were created 

using Microsoft Excel [56]. Both immediate effects (pre-to immediately post-

intervention) and longer-term effects (i.e., pre- to follow up) were calculated. Effect 

sizes for each individual study were pooled using a random-effects model. To 

calculate g, a pre-post correlation is required [57]. As this statistic was not available 

for all measures, an intra-study correlation coefficient of 0.7 was assumed [58]. The 

results did not significantly alter when a sensitivity analysis that used prevalent 

correlations in applied contexts (i.e., 0.5, 0.7, 0.9) [59] was performed. The direction 

of g was standardised so that a positive value indicated benefit with the psychosocial 

intervention or larger improvement when compared to the control group. The 

magnitude of g, corresponded to the treatment effect, with values .2, .5, .8 and 

above 2.0 representing small, medium, large and very large effects respectively 

[60,61]. Statistical significance of each g value was assessed using p values. 

Between-study heterogeneity in effect estimates was investigated using I2, which 

reflects the ratio of true effect to error variance and tau, which is an estimate of the 

standard deviation of the distribution of true effect sizes [62]. Effect sizes were 

grouped by outcome (i.e., seizure frequency, severity, anxiety, depression and 

quality of life) and by therapy framework (i.e., CBT or non-CBT).   

 

3. Results 
 
3.1. Study selection  

 

Figure 1 details the search and study review process and outcome of each 

stage. The literature searches identified 1344 results, 246 of which were duplicates 

and 1042 of which were excluded after titles and abstracts were screened. The full-
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text articles of the remaining 56 studies were assessed for eligibility, to which the 

final sample comprised of 5 independent intervention studies [36,42,49,52,63].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Study and sample characteristics 

 

The five included RCTs were all published within the last two decades and 

consisted of participants from middle to high income countries (see Table 1). The 

combined sample of 520 participants (intervention = 265, control = 255) from these 

studies were predominately female (75%) with a mean age of 37 years (SD = 13.9). 

This pattern is reflective of global PNES prevalence studies which indicate a much 

higher occurrence of PNES in females (female to male ratio: 2.7-4.4) in early to mid-

adulthood (i.e., 34.5 years for females, 37 years for males) [3,64]. Participants were 

Fig. 1. Flowchart of study selection in line with PRISMA guidelines [48]. 
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recruited from a combination of inpatient [63], outpatient [42,52] and neuropsychiatric 

facilities [36,49]. 

 

 

3.3. Psychosocial interventions 

 

Table 1 summarises the psychosocial interventions, measures, and outcomes 

for each of the included studies. CBT for seizure control and to enhance 

psychological wellbeing was most evaluated [36,49,52]. One study examined 

paradoxical therapy [63] which encourages people to intentionally re-experience the 

triggers to their PNES, or purposely have a PNES, in a bid to become less 

distressed by them. A manualised body-focused psychotherapy, CORDIS, that 

incorporated psychoeducation, emotion-regulation and body perception was also 

evaluated [42]. These therapies were compared to standard medical care [36,49,52]. 

 

Lead author (year)  Country  
Sample 

size  
(I:C)  

Mean 
age   
(SD)  

Psychological intervention  

Framework(s)  Duration  Format Mental health 
measures Control group 

Ataoglu (2003) Turkey        30  
   (15:15)  

     25 
   (4.9)b 

Paradoxical  
Therapy 

▪ 2x daily  
▪ 3 weeks  

Individual HRSA  Diazepam 

 
Goldstein (2010) 

 
UK 

 
      64 
  (33:31) 
  

 
   36.7 
  (13.8) 

 
Cognitive 
Behavioural 
Therapy 
  

 
▪ 1 x weekly or 

fortnightly  
▪ 12 weeks  

 
Individual 

 
Seizure frequency 
HADS  

 
Standard care 
  

Goldstein (2020) UK      368  
(186:182) 

  37.5 
 (14.3) 

Cognitive 
Behavioural 
Therapy 
 
  

▪ 9-12 sessions  
▪ 4-5 months   

Individual Seizure frequency 
SSS 
GAD-7 
PHQ-9 
SF-12v2 

Standard care 

La France (2014) USA      16 
    (9:7)  

 39.5 
(10.1) 

Cognitive 
Behavioural 
Therapy 
 
  

▪ 12 sessions  
▪ 60 minutes  
▪ weekly 
  

Individual  Seizure Frequency 
BAI 
HDS 
BDI-II 
QOLIE31+  

Standard care 

Senf-Beckenbach            
(2021) 

Germany      42 
 (22:20) 

 34.8 
(12.6) 

Body-Focused  
Therapy 

• 10 sessions 
▪ 90 minutes 
▪ weekly  

Group  DES-20 
LSSS 
PHQ-9 

Self-help  

Abbreviations. I: intervention group, C: control group, SD: standard deviation. a repeated measures relevant to this review. b calculated from 
estimated means [38].  
 

 

Measure abbreviations: HRSA: Hamilton Rating Scale for Anxiety, HADS: Hospital Anxiety and Depression Scale, SSS: Seizure Severity Scale, 
GAD-7: Generalised Anxiety Disorder seven-item, PHQ-9: Patient Health Questionnaire nine-item, SF-12v2: Health-Related Quality of Life 12-
item Short Form Survey version 2, BAI: Beck Anxiety Inventory, HDS: Hamilton Depression Scale, BDI-II: Beck Depression Inventory-II, 
QOLIE31+: Quality of Life in Epilepsy Inventory 31, DES-20: Dissociation Experience Scale, LSSS: Liverpool Seizure Severity Scale.  
 
 

 
 
 

Table 1 
Study Characteristics. 
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In this context, standard medical care refers to ongoing review by a medical clinician 

[36,49,52]. This may include supervision around the withdrawal of antiepileptic drugs 

as well as psychoeducation around the psychological basis of PNES. While standard 

medical care was described to be “supportive” in nature, psychosocial intervention 

was limited to the provision of psychoeducation. A self-care program involving 

weekly group discussion about seizure management and finding helpful resources to 

deal with seizures was also used as a form of control [42]. 

Psychosocial interventions were typically time-limited, ranging from a brief 3-

week program [63] to five months of fortnightly CBT [36]. Most involved individually 

tailored therapy, with Senf-Beckenbach et al. [42] being the only evaluation of a 

small group program. All interventions were delivered by a trained mental health 

professional (i.e., psychiatrist, psychotherapist, CBT-trained nurse therapist).  

Participation across the interventions was generally high, with dropout rates 

ranging from 0% to 31%. Study withdrawal, where reported, primarily involved the 

control groups - with participants expressing disappointment in their allocated 

treatment (e.g., self-care program) [42]. Whilst individual participants commented 

that the CBT content was ‘too difficult’ [49] aspects not related to the intervention 

were generally cited as a key barrier to participation - namely physical illness, social 

problems, or distance to the treatment centre [36,49]. 

Studies used a combination of thirteen self-report and one clinician-rated 

measures. Seizure frequency was measured by having participants keep a seizure 

diary [36,49,52] with the exception of Senf-Beckenbach et al. [42] where participants 

completed the self-reported Dissociative Experience Scale (DES-20). The DES-20 

records the frequency of a broad spectrum of dissociative experiences, with a 

specific emphasis on interruptions to awareness and consciousness [42]. Seizure 

severity was measured via self-reported measures. In one of the studies, this was 

measured using the Liverpool Seizure Severity Scale. This scale asks participants to 

rate their most severe seizure in the last month and respond to statements about the 

nature and aftereffects of this seizure [42]. In the other study, seizure severity was 

rated using a seven-point scale from one (very mild) to seven (very severe) [36]. 

Mental health outcomes (i.e., anxiety and depression) and quality of life measures 

were all self-reported, with the exception of the clinician-rated Hamilton Rating Scale 

for Anxiety [63]. There was some overlap between mental health measures used, 

with two studies screening for depressive symptoms using the Patient Health 
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3.5. Publication bias  

 

As indicated in Tables 2 and 3, calculation of Nfs revealed mixed evidence of 

publication bias. In the domains of seizure frequency and quality of life, Nfs scores 

were consistently sufficient to indicate that the results were robust to publication 

bias. However, evidence of publication bias was evident for the remaining domains 

(anxiety, depression, seizure severity). The pooled findings may therefore be an 

overestimate due to the exclusion of unpublished studies with small or negligible 

effect sizes.  

 

3.6. Effectiveness of psychosocial interventions  

 

Of the five RCTs, only three reported significant improvements in one or more 

outcomes, some of which were maintained over time, once therapy had ceased. 

Individual effect sizes for each study, categorised according to outcome measure 

(seizure frequency, seizure severity, anxiety, depression, quality of life) and 

intervention modality (CBT or not CBT) are reported in Tables 2 to 4 and discussed 

in more detail below.  

 

3.7.1. Seizure frequency  

 

Three studies evaluated changes in seizure frequency pre- to immediately 

post-intervention (Table 2). Of these, one reported very large and significant 

improvement with CBT [36,49]– contributing to a pooled effect estimate that was a 

large effect. Senf-Beckenbach et al. [42] also reported a small to medium 

improvement in incidences of seizures, as assessed by the 20-item Dissociation 

Experience Scale (DES-20) although their small sample size likely contributed to the 

non-significant finding. The substantial variation in effect sizes among studies is 

highlighted by the large heterogeneity values (I2 > 85%, Tau = .66). In addition to the 

calculated effect sizes, La France et al. [52] reported a 51.4% reduction in seizure 

frequency following CBT (p = 0.01) and no significant changes in seizure frequency 

were reported in those who received standard medical care.  

The two Goldstein et al. [49] studies reported continued medium to very large 

gains at follow-up (Table 3). CBT participants reported a marked reduction in median 
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frequency of seizures: from 12 seizures per month at baseline to 1.5 per month at 

follow-up [49]. This finding was a significant contrast to the standard medical care 

control group, whereby participants reported an average reduction from 8 seizures 

per month to 5 seizures per month [49]. 

 

3.7.2. Seizure severity  

 

Two studies evaluated seizure severity (Table 2). Of these, only the multi-

centre CBT trial reported significant and immediate reductions in the severity of 

seizures  [36]. In this study, participants’ ratings of their seizure severity using a 

seven-point scale dropped from 4.8 out of 7 at baseline, to 3.9 out of 7 upon 

completion of CBT. The overall pooled effect of seizure severity, whilst positive, did 

not reach significance. Notably, this effect increased in magnitude to a large effect at 

approximately 6 months post- intervention (Table 3).   

 

3.7.3. Anxiety  

 

Of the four studies that evaluated changes in anxiety pre to immediately post-

intervention, only the more recent Goldstein et al., [36] study reported a significant, 

medium reduction in anxiety symptoms with CBT – resulting in a pooled effect of 

similar magnitude (Table 2). Participants in this study presented with “moderate” 

anxiety at baseline and the group mean remained in the “moderate” range post 

intervention [36,67]. The remaining two CBT studies and one paradoxical therapy 

study did not reach significance [49,52,63]. In the longer-term, participants who 

received CBT were comparable to controls who received standard medical care 

resulting in a pooled effect that was small and non-significant (Table 3).  

 

3.7.4. Depression  

 

Four studies evaluated short-term changes in depressive symptoms with CBT 

[49,52] or CORDIS [42]. La France et al. [52]  reported large and significant 

improvements in depressive symptoms when scored by the Hamilton Depression 

Scale, but not the Beck Depression Inventory- 2nd Edition. The recent and large CBT 

study conducted by Goldstein et al., [36] reported small to medium and significant 
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improvements in depressive symptoms (PHQ-9; Table 2). In this study, group mean 

scores on the PHQ-9 fell from the “severe” range to the “moderate” range following 

CBT [68]. This same study reported continued small gains at follow up, contributing 

to an overall significant effect (Table 3).  

 

3.7.5. Quality of life  

 

Two studies, both evaluating CBT, included quality of life as an outcome 

measure [36,52]. Only Goldstein et al. [36] reported a very large and significant 

improvement in quality of life as assessed by the Health-Related Quality of life 12-

item Short Form Survey (Version 2) – resulting in an equally large pooled effect 

estimate (Table 2). This measure included a physical component score which 

encompassed physical limitations, physical pain and general health perception. It 

also had a mental component summary which included questions relating to mental 

health, energy, fatigue, social functioning and emotional limitations. Whilst La France 

et al. [52] also reported improvements in quality of life with CBT, their small sample 

was underpowered, resulting in substantial variation in effect sizes between the two 

studies (I2 > 85%, Tau = 1.35). Only Goldstein et al. [36] provided follow-up data, 

however gains diminished, as indicated by a small effect size, at 12 months post-

randomisation (Table 3). Reasons for reduced quality of life at follow up were not 

provided.  

 

Table 4.  
Subgroup analyses examining therapy framework 

 Framework Nstudies Nparticipants gw 95% CI   p Tau I2 

Short-term  

(pre-post) 

CBT  3 448 0.74* 0.54 – 0.94 0.00 0.13 51.61 

Non-CBT  2 72 0.32* 0.04 – 0.60 0.02 0.00 0.00 

Longer-term  

(pre-follow up) 

CBT 2 432 0.43* 0.16 – 0.70 0.00 0.16 23.34 

Non-CBT 1 42 0.27 -0.49 – 1.31 0.49 0.00 0.00 

Abbreviations = Nstudies = number of studies contributing to these data, Nparticipants = number of participants from studies contributing to these data: gw = weighted 

Hedges’ g effect size: p = significance value associated with g: CBT = Cognitive Behaviour Therapy. *denotes statistically significant effect estimate. 
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3.8. Subgroup analysis 

 

The relative effectiveness of CBT and non-CBT interventions was examined 

(Table 4). In the short- term, participants who received CBT [36,49,52] reported 

medium and significant improvements in seizure and mental health outcomes (i.e. 

anxiety and depression) although this finding was characterised by substantial 

between-study heterogeneity in effects (I2 = 51.61%, tau = 0.13). These 

improvements reduced to a small effect by follow up. Non-CBT interventions [42,63] 

were also associated with positive and significant, albeit consistently smaller gains 

across outcomes. In the longer-term, body-focused therapy produced a small and 

non-significant result at 6-month follow up. The small effect suggests that non-CBT 

treatment was comparable in the long term to controls who receive guided self-help.  

 

4. Discussion 
 

The current systematic review pooled the data from five high quality RCTs to 

investigate the effectiveness of psychosocial intervention in the management of 

PNES. The effectiveness of psychosocial interventions was measured by examining 

seizure frequency (k = 3), seizure severity (k = 2), anxiety (k = 4), depression (k = 5) 

and quality of life (k = 2). The most common intervention was CBT (k = 3), however 

studies also examined paradoxical therapy (k = 1) and CORDIS (k = 1). All but one 

of the calculated effect sizes were positive, suggesting psychosocial interventions 

are typically associated with improved outcomes for people with PNES.  

The systematic review supports the implementation of psychosocial 

intervention for reducing seizures in people with PNES. CBT had a large to very 

large effect immediately, which was maintained at a small to medium effect after an 

average of 6-months post-intervention. These findings are in keeping with the 

reductions in seizure frequency found in a 2016 review [35], however a direct 

comparison with this earlier study was not possible due to variations in how seizure 

frequency was measured (e.g., changes in percentiles verses effect sizes).  

Alongside findings of reduced seizure frequency, this study was the first to 

collate evidence in support of improvements in the severity of seizures following 

psychosocial intervention. Notably, an immediate reduction in seizure severity was 

not observed, however medium effect size improvements were evident six months 
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post- intervention. Therefore, mental health clinicians may be advised to inform 

patients with PNES who are undergoing psychosocial intervention that the severity of 

their seizures may not reduce instantly, but rather require persistent application of 

the strategies they have learnt in therapy. Overall, psychosocial interventions have 

the potential to reduce the frequency and severity of PNES which supports the 

recommendation by the ILAE that psychosocial intervention should be the first-line 

treatment for people with PNES.   

Psychosocial interventions were less effective in improving mental health 

outcomes for people with PNES. Specifically, anxiety reduced immediately following 

a psychosocial intervention to a medium to large effect but diminished over time to a 

small effect approximately 6-months post- intervention. Depressive symptoms varied 

from not improving to improving by a large effect immediately post-intervention but 

diminished to only a small effect at follow-up. The effectiveness of psychosocial 

interventions on the mental health of people with PNES in this study was notably 

smaller than was reported in a recent meta-analysis [37], which may be attributed to 

RCTs typically reporting smaller effect sizes than non-RCTs. A more conservative 

approach to investigating psychosocial interventions on mental health outcomes was 

employed in this study by including only RCTs. Furthermore, the included studies 

excluded participants that had overt psychopathology. For example, Ataoglu et al. 

[63] explicitly excluded participants with anxiety or mood disorders, while La France 

et al. [52] and Goldstein et al. [49] excluded the use of certain psychiatric 

medications. Furthermore, exclusion criterion around suicidality was employed for 

the studies by La France et al. [52] and Senf-Beckenbach et al. [42]. Alternatively, 

these findings may indicate to clinicians the need for strategies targeted at reducing 

co-morbid anxious and depressive symptoms when implementing psychosocial 

intervention for people with PNES. In sum, more needs to be done to increase the 

effectiveness of psychosocial interventions in maintaining reduced mood and anxiety 

symptoms for people with PNES, in order to sustain better overall wellbeing.  

The effect of psychosocial interventions on the quality of life of people with 

PNES was highly variable, with small to very large effects seen immediately and only 

small effects (and some people not experiencing any improvement) at follow-up. 

Although the effect size immediately post intervention was much larger than that 

found by Gaskell et al. [37] there was a large amount of variation between the effects 

for the two studies that investigated quality-of-life. This finding highlights the need for 
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future studies to include quality of life measures to allow for a more comprehensive 

analysis of the impact of psychosocial intervention on the lives of people with PNES.  

In this review, we compared the effectiveness of psychosocial interventions 

that employed a CBT framework and those that did not (referred to as non-CBT 

interventions). In the short term, CBT-based interventions exhibited more favourable 

outcomes compared to non-CBT interventions. This suggests that CBT, in its 

structured and goal-oriented approach, may provide individuals with more immediate 

relief and coping strategies for managing PNES. However, analysis of data collected 

at follow up demonstrated both CBT and non-CBT interventions were less effective 

in the longer-term. Although the effectiveness of psychosocial interventions was not 

maintained well overtime, the effect of the interventions was still positive, and given 

they are not associated with adverse effects, they should still be considered the first 

line of treatment for people with PNES.   

 

4.1. Limitations 

 

Several limitations were encountered that may have impacted the findings of 

this systematic review. First, two studies lacked essential information relevant to our 

analysis [69,70]. Despite efforts to obtain missing data, the absence of these studies 

may have impacted the comprehensiveness of this study. Second, a limited number 

of studies met eligibility for inclusion which constrained the ability to perform 

additional analyses (e.g., publication bias or a meta-regression looking at effects of 

age, gender and treatment length on intervention effectiveness). To mitigate the 

absence of publication bias analyses, the fail-safe N technique was employed to 

estimate the impact of potential missing studies on the results. A funnel plot would 

have been the preferred analysis of publication bias should there have been a larger 

number of included studies. Third, some of the effect size data differed from that 

published by the included studies because some studies commented on between-

group differences at each time point and this study calculated change scores pre-

post intervention. Fourth, the majority of outcomes in the included studies relied on 

self-reported data. Self-reported data is highly practical for researchers and clinicians 

as it is easy to administer and time efficient, however, it may enable under-reporting 

of undesirable symptoms, such as those related to depression and anxiety and the 
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simultaneous over-reporting of more desirable social attributes such as quality of life 

[71,72].  

 

4.2. Future Directions 

 

The current systematic review provides valuable insights into short- and long-

term effects of psychosocial intervention on seizure, mental health outcomes and the 

quality of life of people with PNES, and in doing so highlights potential areas for 

future research. More RCT studies are required to determine factors that make 

people with PNES more likely to respond well to a particular psychosocial 

intervention (e.g., characteristics of people, number of sessions, maintenance 

sessions). Other types of therapies should also be investigated, in particular, trauma-

focused therapies (i.e., cognitive processing therapy [CPT], eye movement 

desensitisation and reprocessing [EDMR] and trauma focused CBT) given the strong 

association between PNES and underlying experiences of trauma [74–76]. There is 

some preliminary evidence in support of CPT and EDMR in reducing PNES for 

people who have comorbid post-traumatic stress disorder (PTSD), however these 

are case studies and need to be replicated on a wider scale within a RCT framework 

to consolidate findings [77,78]. 

Furthermore, studies included in this review reported high dropout rates, 

suggesting a barrier to treatment engagement and retention. The exploration of 

telehealth options for people with PNES may be useful in identifying whether it has 

the potential to reduce barriers often cited by those with PNES; namely physical 

illness, social problems or distance to treatment centres [36,49]. Telehealth may 

address these barriers with a recent study indicating that telehealth delivery of CBT 

to people with PNES [79] resulted in significant improvements across a wide range 

of seizure, mental health and quality of life outcomes. Additionally, assessing 

acceptability and feasibility of psychosocial treatment through measures of patient 

satisfaction may provide valuable insights into the suitability of different psychosocial 

interventions for people with PNES. The current systematic review exclusively 

focused on studies conducted within the adult population (18 years and over). Future 

research that tailors psychosocial intervention for children and adolescents may 

provide insights into the benefits and challenges associated with psychosocial 

intervention across the lifespan. Finally, this study did not calculate the number of 
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people with PNES that need to be treated with a psychosocial intervention in order 

for one patient to have a beneficial outcome (otherwise referred to as the Number 

Needed to Treat) [73]. Calculating the number needed to treat may help healthcare 

services weight up the cost and benefits of providing psychosocial interventions to 

people with PNES.  

 

4.3. Conclusion 

 

In sum, this systematic review supports the effectiveness of psychosocial 

intervention for the management of PNES, with modest improvements observed in 

seizures outcomes in the long term. While there were some improvements in 

anxiety, depression and quality of life, these were not maintained over time. Overall, 

these findings are promising and may improve the confidence of health care 

professionals in implementing psychosocial intervention for people with PNES over 

the current lack of treatment options. The publication of more RCT studies is 

required to replicate these findings and investigate causes for the large variations in 

results (e.g., between treatment type). Exploration of other treatment modalities and 

barriers to the accessibility, acceptability and feasibility of psychosocial interventions 

for people with PNES across the lifespan is also required. Calculation of Number 

Needed to treat would also provide benefit for helping health care professionals 

weigh up the costs and benefits of psychosocial intervention for people with PNES.  

 

 

 

 

 

 

 

 

 

 

 

 

 



               Epilepsy & Behaviour 
 

 26 

 

Acknowledgments  
 

First and foremost, I would like to extend my sincerest thanks to my two 

supervisors for their guidance and feedback during the year. You have shown me 

unconditional support and incredible patience in my research journey and have 

enhanced my learning process and writing immeasurably. Thank you for all of the 

hours you have spent helping me. I would also like to express gratitude to my fellow 

peers in the Master of Psychology cohort for making this journey brighter, and to the 

Bass family for their continued support.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



               Epilepsy & Behaviour 
 

 27 

 

References 
*denotes studies included in the systematic review.  
 

[1] Brigo F, Igwe SC, Ausserer H, Nardone R, Tezzon F, Bongiovanni LG, et al. Terminology 
of psychogenic nonepileptic seizures. Epilepsia 2015;56:e21–5. 
https://doi.org/10.1111/epi.12911.  

[2] Kanemoto K, LaFrance WC, Duncan R, Gigineishvili D, Park S-P, Tadokoro Y, et al. PNES 
around the world: Where we are now and how we can close the diagnosis and 
treatment gaps-an ILAE PNES Task Force report. Epilepsia Open 2017;2:307–16. 
https://doi.org/10.1002/epi4.12060.  

[3] Asadi-Pooya AA. Incidence and prevalence of psychogenic nonepileptic seizures 
(functional seizures): a systematic review and an analytical study. Int J Neuroscience 
2023;133:598–603. https://doi.org/10.1080/00207454.2021.1942870.  

[4] Reuber M. Psychogenic nonepileptic seizures: answers and questions. Epilepsy Behav 
2008;12:622–35. https://doi.org/10.1016/j.yebeh.2007.11.006.  

[5] Bruzzone Giraldez MJ, LaFrance WC. Mortality in patients with psychogenic 
nonepileptic seizures. Neurology 2020;95:237–8. 
https://doi.org/10.1212/WNL.0000000000009861.  

[6] Popkirov S, Asadi-Pooya AA, Duncan R, Gigineishvili D, Hingray C, Miguel Kanner A, et 
al. The aetiology of psychogenic non-epileptic seizures: risk factors and comorbidities. 
Epileptic Disorders 2019;21:529–47. 
https://doi.org/https://doi.org/10.1684/epd.2019.1107.  

[7] Asadi-Pooya AA, Sperling MR. Epidemiology of psychogenic nonepileptic seizures. 
Epilepsy Behav 2015;46:60–5. https://doi.org/10.1016/J.YEBEH.2015.03.015.  

[8] Bowman ES. Posttraumatic Stress Disorder, Abuse, and Trauma. Gates and Rowan’s 
Nonepileptic Seizures, Cambridge University Press; 2018, p. 231–44. 
https://doi.org/10.1017/9781316275450.023.  

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

[10] Rady A, Elfatatry A, Molokhia T, Radwan A. Psychiatric comorbidities in patients with 
psychogenic nonepileptic seizures. Epilepsy Behav 2021;118:107918. 
https://doi.org/10.1016/j.yebeh.2021.107918.  

[11] Fiszman A, Alves-Leon SV, Nunes RG, D’Andrea I, Figueira I. Traumatic events and 
posttraumatic stress disorder in patients with psychogenic nonepileptic seizures: a 
critical review. Epilepsy Behav 2004;5:818–25. 
https://doi.org/10.1016/j.yebeh.2004.09.002.  

[12] Zhang L, Beghi E, Tomson T, Beghi M, Erba G, Chang Z. Mortality in patients with 
psychogenic non-epileptic seizures a population-based cohort study. JNNP 
2022;93:379–85. https://doi.org/10.1136/jnnp-2021-328035.  

[13] Bermeo-Ovalle A, Kanner AM. Comorbidities in Psychogenic Nonepileptic Seizures. 
Gates and Rowan’s Nonepileptic Seizures, Cambridge University Press; 2018., p. 245–
56. https://doi.org/10.1017/9781316275450.024. 



               Epilepsy & Behaviour 
 

 28 

[14] Sawant NS, Umate MS. Dissociation, Stressors, and Coping in Patients of Psychogenic 
Nonepileptic Seizures. Indian J Psychol Med 2021;43:479–84. 
https://doi.org/10.1177/0253717620956460.  

[15] Goldstein LH, Drew C, Mellers J, Mitchell-O’Malley S, Oakley DA. Dissociation, 
hypnotizability, coping styles and health locus of control: characteristics of 
pseudoseizure patients. Seizure 2000;9:314–22. 
https://doi.org/10.1053/seiz.2000.0421.  

[16] Teodoro T, Edwards MJ, Isaacs JD. A unifying theory for cognitive abnormalities in 
functional neurological disorders, fibromyalgia and chronic fatigue syndrome: 
systematic review. JNNP 2018;89:1308–19. https://doi.org/10.1136/jnnp-2017-
317823.  

[17] Jones B, Reuber M, Norman P. Correlates of health‐related quality of life in adults 
with psychogenic nonepileptic seizures: A systematic review. Epilepsia 2016;57:171–
81. https://doi.org/10.1111/epi.13268.  

[18] Karakis I, Montouris GD, Piperidou C, Luciano MS, Meador KJ, Cole AJ. Patient and 
caregiver quality of life in psychogenic non-epileptic seizures compared to epileptic 
seizures. Seizure 2014;23:47–54.  
https://doi.org/https://doi.org/10.1016/j.seizure.2013.09.011.  

[19] Latreille V, Baslet G, Sarkis R, Pavlova M, Dworetzky BA. Sleep in psychogenic 
nonepileptic seizures: Time to raise a red flag. Epilepsy Behav 2018;86:6–8. 
https://doi.org/10.1016/j.yebeh.2018.07.001.  

[20] Nemade D, Shivkumar V, Ferguson P, Singh J, Shah S. Psychosocial and Physiologic 
Characteristics of Patients with Non-epileptic Events: A Retrospective Study. Cureus 
2020;12:e6767. https://doi.org/10.7759/cureus.6767.  

[21] Bompaire F, Barthelemy S, Monin J, Quirins M, Marion L, Smith C, et al. PNES 
Epidemiology: What is known, what is new? Eur J Trauma 2021;5:100136. 
https://doi.org/10.1016/j.ejtd.2019.100136.  

[22] Jirsch JD, Ahmed SN, Maximova K, Gross DW. Recognition of psychogenic 
nonepileptic seizures diminishes acute care utilization. Epilepsy Behav 2011;22:304–
7. https://doi.org/10.1016/J.YEBEH.2011.06.031.  

[23] Reuber M, Fernandez G, Bauer J, Helmstaedter C, Elger CE. Diagnostic delay in 
psychogenic nonepileptic seizures. Neurology 2002;58:493–5. 
https://doi.org/10.1212/WNL.58.3.493.  

[24] Seneviratne U, Briggs B, Lowenstern D, D’Souza W. The spectrum of psychogenic non-
epileptic seizures and comorbidities seen in an epilepsy monitoring unit. J Clin 
Neurosci 2011;18:361–3. https://doi.org/10.1016/J.JOCN.2010.07.120.  

[25] Duncan R. The withdrawal of antiepileptic drugs in patients with non-epileptic 
seizures: safety considerations. Expert Opin Drug Saf 2006;5:609–13. 
https://doi.org/10.1517/14740338.5.5.609.  

[26] Ahmedani BK, Osborne J, Nerenz DR, Haque S, Pietrantoni L, Mahone D, et al. 
Diagnosis, Costs, and Utilization for Psychogenic Non-Epileptic Seizures in a US Health 
Care Setting. Psychosomatics 2013;54:28–34.  
https://doi.org/10.1016/j.psym.2012.08.005.  

[27] Oto M. The safety of antiepileptic drug withdrawal in patients with non-epileptic 
seizures. JNNP 2005;76:1682–5. https://doi.org/10.1136/jnnp.2005.064063.  

[28] Kutlubaev MA, Xu Y, Hackett ML, Stone J. Dual diagnosis of epilepsy and psychogenic 
nonepileptic seizures: Systematic review and meta-analysis of frequency, correlates, 



               Epilepsy & Behaviour 
 

 29 

and outcomes. Epilepsy Behav 2018;89:70–8. 
https://doi.org/10.1016/j.yebeh.2018.10.010.  

[29] Gordon PC, Valiengo LDCL, Proença ICGF, Kurcgant D, Jorge CL, Castro LH, et al. 
Comorbid epilepsy and psychogenic non-epileptic seizures: How well do patients and 
caregivers distinguish between the two. Seizure 2014;23:537–41. 
https://doi.org/10.1016/J.SEIZURE.2014.04.002.  

[30] Gasparini S, Beghi E, Ferlazzo E, Beghi M, Belcastro V, Biermann KP, et al. 
Management of psychogenic non‐epileptic seizures: a multidisciplinary approach. 
Europ J N2019;26:205. https://doi.org/10.1111/ene.13818.  

[31] Mayor R, Smith PE, Reuber M. Management of patients with nonepileptic attack 
disorder in the United Kingdom: A survey of health care professionals. Epilepsy & 
Behaviour 2011;21:402–6. https://doi.org/10.1016/j.yebeh.2011.05.019.  

[32] Rawlings GH, Reuber M. Health care practitioners’ perceptions of psychogenic 
nonepileptic seizures: A systematic review of qualitative and quantitative studies. 
Epilepsia 2018;59:1109–23. https://doi.org/10.1111/epi.14189.  

[33] Saker TS, Katson M, Herskovitz SE, Herskovitz M. Knowledge and emotional attitudes 
of health care practitioners regarding patients with psychogenic nonepileptic 
seizures. Archives of Neuropsychology 2022;80:1097–103. https://doi.org/10.1055/s-
0042-1758646.  

[34] McMillan KK, Pugh MJ, Hamid H, Salinsky M, Pugh J, Noël PH, et al. Providers’ 
perspectives on treating psychogenic nonepileptic seizures: frustration and hope. 
Epilepsy & Behaviour 2014;37:276–81. https://doi.org/10.1016/j.yebeh.2014.07.001.  

[35] Carlson P, Nicholson Perry K. Psychological interventions for psychogenic non-
epileptic seizures: A meta-analysis. Seizure 2016;45:142–50. 
https://doi.org/10.1016/j.seizure.2016.12.007.  

[36] *Goldstein LH, Robinson EJ, Mellers JDC, Stone J, Carson A, Reuber M, et al. Cognitive 
Behavioural Therapy for adults with dissociative seizures (CODES): a pragmatic, 
multicentre, randomised controlled trial. Lancet Psychiatry 2020:7:491-505 
https://doi.org/10.1016/S2215-0366(20)30128-0. 

[37] Gaskell C, Power N, Novakova B, Simmonds‐Buckley M, Reuber M, Kellett S, et al. A 
meta‐analytic review of the effectiveness of psychological treatment of 
functional/dissociative seizures on non‐seizure outcomes in adults. Epilepsia 
2023;64:1722–38. https://doi.org/10.1111/epi.17626.  

[38] Reuber M, Mitchell AJ, Howlett S, Elger CE. Measuring outcome in psychogenic 
nonepileptic seizures: how relevant is seizure remission? Epilepsia 2005;46:1788–95. 
https://doi.org/10.1111/j.1528-1167.2005.00280.x.  

[39] Lawton G, Mayor RJ, Howlett S, Reuber M. Psychogenic nonepileptic seizures and 
health-related quality of life: the relationship with psychological distress and other 
physical symptoms. Epilepsy & Behaviour 2009;14:167–71. 
https://doi.org/10.1016/j.yebeh.2008.09.029.  

[40] Rawlings GH, Brown I, Reuber M. Predictors of health-related quality of life in 
patients with epilepsy and psychogenic nonepileptic seizures. Epilepsy & Behaviour 
2017;68:153–8. https://doi.org/10.1016/j.yebeh.2016.10.035.  

[41] Edwards MJ, Adams RA, Brown H, Pareés I, Friston KJ. A Bayesian account of 
“hysteria”. Brain 2012;135:3495–512. https://doi.org/10.1093/brain/aws129.  

[42] *Senf-Beckenbach P, Hoheisel M, Devine J, Frank A, Obermann L, Rose M, et al. 
Evaluation of a new body-focused group therapy versus a guided self-help group 



               Epilepsy & Behaviour 
 

 30 

program for adults with psychogenic non-epileptic seizures (PNES): a pilot 
randomized controlled feasibility study. J. Neurol. 2022;269:427–36. 
https://doi.org/10.1007/s00415-021-10652-0.  

[43] Medicine I, Policy B on HS, Disorders ConDE-BS for PI for M, Gonzalez ML, Butler AS, 
England MJ. Psychosocial Interventions for Mental and Substance Use Disorders : A 
Framework for Establishing Evidence-Based Standards. Washington, D.C.: National 
Academies Press; 2015. 

[44] Hariton E, Locascio JJ. Randomised controlled trials – the gold standard for 
effectiveness research. An International Journal OG 2018;125:1716–1716. 
https://doi.org/10.1111/1471-0528.15199.  

[45] Norrie J. The importance of long-term follow-up in clinical trials. Lancet Glob. Health 
2023;11:e995–6. https://doi.org/10.1016/S2214-109X(23)00244-9.  

[46] Covidence systematic review software, Veritas Health Innovation, Melbourne, 
Australia. Available at www.covidence.org.  

[47] Edward F. Calculator Soup: Random Number Generator 2023. available at 
https://www.calculatorsoup.com/calculators/statistics/random-number-
generator.php  

[48] Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The 
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 
2021:n71. https://doi.org/10.1136/bmj.n71.  

[49] *Goldstein LH, Chalder T, Chigwedere C, Khondoker MR, Moriarty J, Toone BK, et al. 
Cognitive-behavioural therapy for psychogenic nonepileptic seizures A pilot RCT. 
Neurology 2010;74(24):1986-94 https://doi.org/10.1212/WNL.0b013e3181e39658 

[50] Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al., editors. 
Cochrane Handbook for Systematic Reviews of Interventions. Wiley; 2019. 
https://doi.org/10.1002/9781119536604.  

[51] Wan X, Wang W, Liu J, Tong T. Estimating the sample mean and standard deviation 
from the sample size, median, range and/or interquartile range. BMC Med Res 
Methodol 2014;14:135. https://doi.org/10.1186/1471-2288-14-135.  

[52] *LaFrance WC, Baird GL, Barry JJ, Blum AS, Frank Webb A, Keitner GI, et al. 
Multicenter Pilot Treatment Trial for Psychogenic Nonepileptic Seizures. JAMA 
Psychiatry 2014;71:997. https://doi.org/10.1001/jamapsychiatry.2014.817.  

[53] National Heart, Lung and BIood Institute. Study Quality Assessment Tools. 2014. 
Available at: www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-
risk-reduction/tools/  

[54] Orwin RG. A Fail-Safe N for Effect Size in Meta-Analysis. Journal of Educational 
Statistics 1983;8:157–9. https://doi.org/10.2307/1164923.  

[55] Comprehensive Meta-Analysis Software Version 3.0. Englewood; NJL Biostat Inc. n.d. 
[56] Microsoft Corporation. Microsoft Excel [Internet]. 2018. Available from: 

https://office.microsoft.com/excel  
[57] Hedges L V, Olkin I. Statistical methods for meta-analysis. Orlando: Academic Press; 

1985. 
[58] Estrada E, Ferrer E, Pardo A. Statistics for Evaluating Pre-post Change: Relation 

Between Change in the Distribution Center and Change in the Individual Scores. Front 
Psychol 2019;9. https://doi.org/10.3389/fpsyg.2018.02696.  

[59] Pedhazur EJ, Schmelkin LP. Measurement, design, and analysis : an integrated 
approach. Hillsdale, N.J: Lawrence Erlbaum Associates; 1991. 



               Epilepsy & Behaviour 
 

 31 

[60] Cohen J. Statistical power analysis for the behavioural sciences. 2nd ed. Hillsdale, N.J: 
L. Erlbaum Associates; 1988. 

[61] Hopkins WG. A scale of magnitudes for effect statistics. A New View of Statistics 
2002;502:321. 

[62] Borenstein M, Hedges L V, Higgins JPT, Rothstein HR, Higgins DJPT. Introduction to 
Meta-Analysis, United Kingdom: John Wiley & Sons, Incorporated; 2011. 

[63] *Ataoglu A, Ozcetin A, Icmeli C, Ozbulut O. Paradoxical therapy in conversion 
reaction. J Korean Med Sci 2003;18:581–4. 
https://doi.org/10.3346/jkms.2003.18.4.581.  

[64] Inaida S, Kanemoto K, Tanaka S, Gouji Y, Oshima T, Matsumoto R, et al. Psychogenic 
non-epileptic seizures in Japan: Trends in prevalence, delay in diagnosis, and 
frequency of hospital visits. Epilepsy Seiz 2018;10:73–86. 
https://doi.org/10.3805/eands.10.73.  

[65] Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity 
measure. J Gen Intern Med 2001;16:606–13. https://doi.org/10.1046/j.1525-
1497.2001.016009606.x.  

[66] Brody T. Intent-to-Treat Analysis Versus Per Protocol Analysis. Clinical Trials 
2016:173–201. https://doi.org/10.1016/B978-0-12-804217-5.00008-4.  

[67] Kroenke K, Spitzer RL, Williams JBW, Monahan PO, Löwe B. Anxiety Disorders in 
Primary Care: Prevalence, Impairment, Comorbidity, and Detection. Ann Intern Med 
2007;146:317. https://doi.org/10.7326/0003-4819-146-5-200703060-00004.  

[68] Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med 2001;16:606–13. 
https://doi.org/10.1046/j.1525-1497.2001.016009606.x.  

[69] Chen DK, Maheshwari A, Franks R, Trolley GC, Robinson JS, Hrachovy RA. Brief group 
psychoeducation for psychogenic nonepileptic seizures: A neurologist-initiated 
program in an epilepsy center. Epilepsia 2014;55:156–66. 
https://doi.org/10.1111/epi.12481.  

[70] Hubschmid M, Aybek S, Maccaferri GE, Chocron O, Gholamrezaee MM, Rossetti AO, 
et al. Efficacy of brief interdisciplinary psychotherapeutic intervention for motor 
conversion disorder and nonepileptic attacks. Gen Hosp Psychiatry 2015;37:448–55. 
https://doi.org/10.1016/J.GENHOSPPSYCH.2015.05.007.  

[71] Caputo A. Social desirability bias in self-reported well-being measures: evidence from 
an online survey. Universitas Psychologica 2017;16. 
https://doi.org/10.11144/Javeriana.upsy16-2.sdsw.  

[72] Latkin CA, Edwards C, Davey-Rothwell MA, Tobin KE. The relationship between social 
desirability bias and self-reports of health, substance use, and social network factors 
among urban substance users in Baltimore, Maryland. Addictive Behaviors 
2017;73:133–6. https://doi.org/10.1016/j.addbeh.2017.05.005.  

[73] Westreich D, Mooney SJ. Number (of Whom?) Needed to Treat (with What?): 
Exposures, Population Interventions, and the Number Needed to Treat. Epidemiology 
2019;30 Suppl 2:S55–9. https://doi.org/10.1097/EDE.0000000000001061  

[74] Chen Y-R, Hung K-W, Tsai J-C, Chu H, Chung M-H, Chen S-R, et al. Efficacy of Eye-
Movement Desensitization and Reprocessing for Patients with Posttraumatic-Stress 
Disorder: A Meta-Analysis of Randomized Controlled Trials. PLoS One 
2014;9:e103676. https://doi.org/10.1371/journal.pone.0103676.  

[75] Ehring T, Welboren R, Morina N, Wicherts JM, Freitag J, Emmelkamp PMG. Meta-
analysis of psychological treatments for posttraumatic stress disorder in adult 



               Epilepsy & Behaviour 
 

 32 

survivors of childhood abuse. Clin Psychol Rev 2014;34:645–57. 
https://doi.org/10.1016/J.CPR.2014.10.004.  

[76] Karatzias T, Murphy P, Cloitre M, Bisson J, Roberts N, Shevlin M, et al. Psychological 
interventions for ICD-11 complex PTSD symptoms: systematic review and meta-
analysis. Psychol Med 2019;49:1761–75. 
https://doi.org/10.1017/S0033291719000436.  

[77] Chemali Z, Meadows M-E. The use of eye movement desensitization and reprocessing 
in the treatment of psychogenic seizures. Epilepsy Behav 2004;5:784–7. 
https://doi.org/10.1016/j.yebeh.2004.06.003.  

[78] Partlow BH, Birkley EL. Cognitive Processing Therapy for Concurrent Posttraumatic 
Stress Disorder and Psychogenic Nonepileptic Seizures: A Case Study. Cogn Behav 
Pract 2023;30:299–310. https://doi.org/10.1016/j.cbpra.2021.12.003.  

[79] LaFrance WC, Ho WLN, Bhatla A, Baird GL, Altalib HH, Godleski L. Treatment of 
psychogenic nonepileptic seizures (PNES) using video telehealth. Epilepsia 
2020;61:2572–82. https://doi.org/10.1111/epi.16689.  

  

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



               Epilepsy & Behaviour 
 

 33 

Supplementary Material 1. Instructions to Authors for Epilepsy & Behaviour  
 

GUIDE FOR AUTHORS . INTRODUCTION  
 
Epilepsy & Behavior has been, and still is, the fastest-growing international journal since its 
launch in 2000. Epilepsy & Behavior is uniquely devoted to the rapid dissemination of the 
most current information available on the behavioral aspects of seizures and epilepsy. 
Epilepsy & Behavior presents original peer-reviewed articles based on laboratory and clinical 
research. Topics are drawn from a variety of fields, including clinical neurology, 
neurosurgery, neuropsychiatry, neuropsychology, neurophysiology, neuropharmacology, and 
neuroimaging. Epilepsy & Behavior publishes papers on the study of:  
• Localization of ictal and postictal behaviours 
 • Neuroendocrine aspects of epilepsy  
• Psychiatric and psychosocial aspects of epilepsy  
• Behavioral aspects of epilepsy surgery • Cognitive and affective effects of seizure treatment 
• Functional imaging 
 • Animal models Types of article  
 
Epilepsy & Behavior publishes the following types of articles: 
 • Original research articles (both clinical and laboratory research) 
 • Reviews  
• Editorials 
 • Brief communications  
• Letters 
 • Book reviews  
• Calendar of events  
 
Reviews: Please note that only unsolicited systematic reviews will be considered for 
publication. Authors are required to register the protocol for the systematic review before 
data extraction on an accessible, searchable site such as PROSPERO and include registration 
number.  
 
Editorials: Please note that Editorials are only commissioned and they comment on articles 
published in Epilepsy & Behavior. Letters: Please note that only letters to the Editor 
commenting on papers published in Epilepsy & Behavior will be considered for publication.  
 
Contact details for submission Authors should submit their articles electronically at: 
https://www.editorialmanager.com/EB/default.aspx.  
 
Submission checklist 
You can use this list to carry out a final check of your submission before you send it to the 
journal for review. Please check the relevant section in this Guide for Authors for more 
details. Ensure that the following items are present: One author has been designated as the 
corresponding author with contact details:  
• E-mail address  
• Full postal address All necessary files have been uploaded: Manuscript:  
• Include keywords  
• All figures (include relevant captions) 
 • All tables (including titles, description, footnotes)  
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• Ensure all figure and table citations in the text match the files provided AUTHOR 
INFORMATION PACK 17 Sep 2023 www.elsevier.com/locate/yebeh 7  
• Indicate clearly if color should be used for any figures in print Graphical Abstracts / 
Highlights files (where applicable) Supplemental files (where applicable) Further 
considerations  
• Manuscript has been 'spell checked' and 'grammar checked'  
• All references mentioned in the Reference List are cited in the text, and vice versa  
• Permission has been obtained for use of copyrighted material from other sources (including 
the Internet)  
• A competing interests statement is provided, even if the authors have no competing interests 
to declare  
• Journal policies detailed in this guide have been reviewed 
 • Referee suggestions and contact details provided, based on journal requirements For further 
information, visit our Support Center.  
 
BEFORE YOU BEGIN  
Ethics in publishing Please see our information on Ethics in publishing. Studies in humans 
and animals If the work involves the use of human subjects, the author should ensure that the 
work described has been carried out in accordance with The Code of Ethics of the World 
Medical Association (Declaration of Helsinki) for experiments involving humans. The 
manuscript should be in line with the Recommendations for the Conduct, Reporting, Editing 
and Publication of Scholarly Work in Medical Journals and aim for the inclusion of 
representative human populations (sex, age and ethnicity) as per those recommendations. The 
terms sex and gender should be used correctly. Authors should include a statement in the 
manuscript that informed consent was obtained for experimentation with human subjects. The 
privacy rights of human subjects must always be observed. All animal experiments should 
comply with the ARRIVE guidelines and should be carried out in accordance with the U.K. 
Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU Directive 
2010/63/EU for animal experiments, or the National Research Council's Guide for the Care 
and Use of Laboratory Animals and the authors should clearly indicate in the manuscript that 
such guidelines have been followed. The sex of animals must be indicated, and where 
appropriate, the influence (or association) of sex on the results of the study. Declaration of 
interest All authors must disclose any financial and personal relationships with other people 
or organizations that could inappropriately influence (bias) their work. Examples of potential 
competing interests include employment, consultancies, stock ownership, honoraria, paid 
expert testimony, patent applications/registrations, and grants or other funding. Authors must 
disclose any interests in two places: 1. A summary declaration of interest statement in the title 
page file (if double anonymized) or the manuscript file (if single anonymized). If there are no 
interests to declare then please state this: 'Declarations of interest: none'. 2. Detailed 
disclosures as part of a separate Declaration of Interest form, which forms part of the 
journal's official records. It is important for potential interests to be declared in both places 
and that the information matches. More information. Declaration of generative AI in 
scientific writing The below guidance only refers to the writing process, and not to the use of 
AI tools to analyse and draw insights from data as part of the research process. Where authors 
use generative artificial intelligence (AI) and AI-assisted technologies in the writing process, 
authors should only use these technologies to improve readability and language. Applying the 
technology should be done with human oversight and control, and authors should carefully 
review and edit the result, as AI can generate authoritative-sounding output that can be 
incorrect, incomplete or biased. AI and AI-assisted technologies should not be listed as an 
author or co-author, or be cited as an author. Authorship implies responsibilities and tasks 
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that can only be attributed to and performed by humans, as outlined in Elsevier’s AI policy 
for authors.  
 
Authors should disclose in their manuscript the use of AI and AI-assisted technologies in the 
writing process by following the instructions below. A statement will appear in the published 
work. Please note that authors are ultimately responsible and accountable for the contents of 
the work.  
 
Disclosure instructions. 
Authors must disclose the use of generative AI and AI-assisted technologies in the writing 
process by adding a statement at the end of their manuscript in the core manuscript file, 
before the References list. The statement should be placed in a new section entitled 
‘Declaration of Generative AI and AIassisted technologies in the writing process’. Statement: 
During the preparation of this work the author(s) used [NAME TOOL / SERVICE] in order 
to [REASON]. After using this tool/service, the author(s) reviewed and edited the content as 
needed and take(s) full responsibility for the content of the publication. This declaration does 
not apply to the use of basic tools for checking grammar, spelling, references etc. If there is 
nothing to disclose, there is no need to add a statement. Submission declaration and 
verification Submission of an article implies that the work described has not been published 
previously (except in the form of an abstract, a published lecture or academic thesis, see 
'Multiple, redundant or concurrent publication' for more information), that it is not under 
consideration for publication elsewhere, that its publication is approved by all authors and 
tacitly or explicitly by the responsible authorities where the work was carried out, and that, if 
accepted, it will not be published elsewhere in the same form, in English or in any other 
language, including electronically without the written consent of the copyrightholder. To 
verify compliance, your article may be checked by Crossref Similarity Check and other 
originality or duplicate checking software. Preprints Please note that preprints can be shared 
anywhere at any time, in line with Elsevier's sharing policy. Sharing your preprints e.g. on a 
preprint server will not count as prior publication (see 'Multiple, redundant or concurrent 
publication' for more information).  
 
Use of inclusive language. 
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to 
differences, and promotes equal opportunities. Content should make no assumptions about 
the beliefs or commitments of any reader; contain nothing which might imply that one 
individual is superior to another on the grounds of age, gender, race, ethnicity, culture, sexual 
orientation, disability or health condition; and use inclusive language throughout. Authors 
should ensure that writing is free from bias, stereotypes, slang, reference to dominant culture 
and/or cultural assumptions. We advise to seek gender neutrality by using plural nouns 
("clinicians, patients/clients") as default/wherever possible to avoid using "he, she," or 
"he/she." We recommend avoiding the use of descriptors that refer to personal attributes such 
as age, gender, race, ethnicity, culture, sexual orientation, disability or health condition unless 
they are relevant and valid. When coding terminology is used, we recommend to avoid 
offensive or exclusionary terms such as "master", "slave", "blacklist" and "whitelist". We 
suggest using alternatives that are more appropriate and (self-) explanatory such as 
"primary", "secondary", "blocklist" and "allowlist". These guidelines are meant as a point of 
reference to help identify appropriate language but are by no means exhaustive or definitive. 
Reporting sex- and gender-based analyses  
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Reporting guidance for research involving or pertaining to humans, animals or eukaryotic 
cells, investigators should integrate sex and gender-based analyses (SGBA) into their 
research design according to funder/ sponsor requirements and best practices within a field. 
Authors should address the sex and/or gender dimensions of their research in their article. In 
cases where they cannot, they should discuss this as a limitation to their research's 
generalizability. Importantly, authors should explicitly state what definitions of sex and/or 
gender they are applying to enhance the precision, rigor and reproducibility of their research 
and to avoid ambiguity or conflation of terms and the constructs to which they refer (see 
Definitions section below). Authors can refer to the Sex and Gender Equity in Research 
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches 
to the use and editorial review of sex and gender information in study design, data analysis, 
outcome reporting and research interpretation - however, please note there is no single, 
universally agreed-upon set of guidelines for defining sex and gender.  
 
Definitions of sex generally refers to a set of biological attributes that are associated with 
physical and physiological features (e.g., chromosomal genotype, hormonal levels, internal 
and external anatomy). A binary sex categorization (male/female) is usually designated at 
birth ("sex assigned at birth"), most often based solely on the visible external anatomy of a 
newborn. Gender generally refers to socially constructed roles, behaviors, and identities of 
women, men and gender-diverse people that occur in a historical and cultural context and 
may vary across societies and over time. Gender influences how people view themselves and 
each other, how they behave and interact and how power is distributed in society. Sex and 
gender are often incorrectly portrayed as binary (female/male or woman/man) and 
unchanging whereas these constructs actually exist along a spectrum and include additional 
sex categorizations and gender identities such as people who are intersex/have differences of 
sex development (DSD) or identify as non-binary. Moreover, the terms "sex" and "gender" 
can be ambiguous—thus it is important for authors to define the manner in which they are 
used. In addition to this definition guidance and the SAGER guidelines, the resources on this 
page offer further insight around sex and gender in research studies.  
 
Changes to authorship  
Authors are expected to consider carefully the list and order of authors before submitting 
their manuscript and provide the definitive list of authors at the time of the original 
submission. Any addition, deletion or rearrangement of author names in the authorship list 
should be made only before the manuscript has been accepted and only if approved by the 
journal Editor. To request such a change, the Editor must receive the following from the 
corresponding author: (a) the reason for the change in author list and (b) written confirmation 
(e-mail, letter) from all authors that they agree with the addition, removal or rearrangement. 
In the case of addition or removal of authors, this includes confirmation from the author 
being added or removed. Only in exceptional circumstances will the Editor consider the 
addition, deletion or rearrangement of authors after the manuscript has been accepted. While 
the Editor considers the request, publication of the manuscript will be suspended. If the 
manuscript has already been published in an online issue, any requests approved by the 
Editor will result in a corrigendum. Article transfer service This journal uses the Elsevier 
Article Transfer Service to find the best home for your manuscript. This means that if an 
editor feels your manuscript is more suitable for an alternative journal, you might be asked to 
consider transferring the manuscript to such a journal. The recommendation might be 
provided by a Journal Editor, a dedicated Scientific Managing Editor, a tool assisted 
recommendation, or a combination. If you agree, your manuscript will be transferred, though 
you will have the opportunity to make changes to the manuscript before the submission is 
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complete. Please note that your manuscript will be independently reviewed by the new 
journal. More information. Copyright Upon acceptance of an article, authors will be asked to 
complete a 'Journal Publishing Agreement' (see more information on this). An e-mail will be 
sent to the corresponding author confirming receipt of the manuscript together with a 'Journal 
Publishing Agreement' form or a link to the online version of this agreement. Subscribers 
may reproduce tables of contents or prepare lists of articles including abstracts for internal 
circulation within their institutions. Permission of the Publisher is required for resale or 
distribution outside the institution and for all other derivative works, including compilations 
and translations. If excerpts from other copyrighted works are included, the author(s) must 
obtain written permission from the copyright owners and credit the source(s) in the article. 
Elsevier has preprinted forms for use by authors in these cases. For gold open access articles: 
Upon acceptance of an article, authors will be asked to complete a 'License Agreement' (more 
information). Permitted third party reuse of gold open access articles is determined by the 
author's choice of user license.  
 
Author rights  
As an author you (or your employer or institution) have certain rights to reuse your work. 
More information. www.elsevier.com/locate/yebeh  
 
Elsevier supports responsible sharing Find out how you can share your research published in 
Elsevier journals. Role of the funding source You are requested to identify who provided 
financial support for the conduct of the research and/or preparation of the article and to 
briefly describe the role of the sponsor(s), if any, in study design; in the collection, analysis 
and interpretation of data; in the writing of the report; and in the decision to submit the article 
for publication. If the funding source(s) had no such involvement, it is recommended to state 
this. Open access Please visit our Open Access page for more information. Elsevier 
Researcher Academy Researcher Academy is a free e-learning platform designed to support 
early and mid-career researchers throughout their research journey. The "Learn" environment 
at Researcher Academy offers several interactive modules, webinars, downloadable guides 
and resources to guide you through the process of writing for research and going through peer 
review. Feel free to use these free resources to improve your submission and navigate the 
publication process with ease. Language (usage and editing services) Please write your text in 
good English (American or British usage is accepted, but not a mixture of these). Authors 
who feel their English language manuscript may require editing to eliminate possible 
grammatical or spelling errors and to conform to correct scientific English may wish to use 
the Language Editing service available from Elsevier's Language Services. Submission Our 
online submission system guides you stepwise through the process of entering your article 
details and uploading your files. The system converts your article files to a single PDF file 
used in the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset 
your article for final publication. All correspondence, including notification of the Editor's 
decision and requests for revision, is sent by e-mail. Submit your article Please submit your 
article via https://www.editorialmanager.com/eb/default.aspx. PREPARATION Queries For 
questions about the editorial process (including the status of manuscripts under review) or for 
technical support on submissions, please visit our Support Center. Statistical analysis The 
authors should carefully consider proper statistical analysis, and are encouraged to consult 
with a biostatistician when they are not certain which statistical methods are to be used. The 
following components should be explicitly addressed in the Methods and applied to the data 
analysis. Power analysis, to justify sample size. Test for normality, as well as an explanation 
as to whether the data are continuous or categorical, to justify the choice between parametric 
and non-parametric tests. Multivariate ANOVA when multiple dependent variables are 
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involved Mixed models analysis of longitudinal data (unless repeated measures ANOVA is 
well justified) If statistical methods are found to be inappropriate, the manuscript will be 
rejected with a possibility to resubmit once the corrections are made. Peer review This 
journal operates a single anonymized review process. All contributions will be initially 
assessed by the editor for suitability for the journal. Papers deemed suitable are then typically 
sent to a minimum of one independent expert reviewer to assess the scientific quality of the 
paper. The Editor is responsible for the final decision regarding acceptance or rejection of 
articles. The Editor's decision is final. Editors are not involved in decisions about papers 
which they have written themselves or have been written by family members or colleagues or 
which relate to products or services in which the editor has an interest. Any such submission 
is subject to all of the journal's usual procedures, with peer review handled independently of 
the relevant editor and their research groups. More information on types of peer review. Use 
of word processing software It is important that the file be saved in the native format of the 
word processor used. The text should be in single-column format. Keep the layout of the text 
as simple as possible. Most formatting codes will be removed and replaced on processing the 
article. In particular, do not use the word processor's options to justify text or to hyphenate 
words. However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, 
if you are using a table grid, use only one grid for each individual table and not a grid for 
each row. If no grid is used, use tabs, not spaces, to align columns. The electronic text should 
be prepared in a way very similar to that of conventional manuscripts (see also the Guide to 
Publishing with Elsevier). Note that source files of figures, tables and text graphics will be 
required whether or not you embed your figures in the text. See also the section on Electronic 
artwork. To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 
'grammar-check' functions of your word processor.  
 
Article structure Subdivision - numbered sections. 
 Divide your article into clearly defined and numbered sections. Subsections should be 
numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section 
numbering). Use this numbering also for internal cross-referencing: do not just refer to 'the 
text'. Any subsection may be given a brief heading. Each heading should appear on its own 
separate line. Introduction State the objectives of the work and provide an adequate 
background, avoiding a detailed literature survey or a summary of the results. Material and 
methods Provide sufficient details to allow the work to be reproduced by an independent 
researcher. Methods that are already published should be summarized, and indicated by a 
reference. If quoting directly from a previously published method, use quotation marks and 
also cite the source. Any modifications to existing methods should also be described. Results 
Results should be clear and concise. Discussion the Discussion section should explore the 
significance of the results of the work, not repeat them. Results and Discussion should be 
separate and may be organized into subheadings. Avoid extensive citations and discussion of 
published literature. Conclusions The main conclusions of the study may be presented in a 
short Conclusions section, which may stand alone or form a subsection of a Discussion or 
Results and Discussion section. Essential title page information • Title. Concise and 
informative. Titles are often used in information-retrieval systems. Avoid abbreviations and 
formulae where possible. • Author names and affiliations. Please clearly indicate the given 
name(s) and family name(s) of each author and check that all names are accurately spelled. 
You can add your name between parentheses in your own script behind the English 
transliteration. Present the authors' affiliation addresses (where the actual work was done) 
below the names. Indicate all affiliations with a lowercase superscript letter immediately after 
the author's name and in front of the appropriate address. Provide the full postal address of 
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first mention there, as well as in the footnote. Ensure consistency of abbreviations throughout 
the article.  
 
Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before the references 
and do not, therefore, include them on the title page, as a footnote to the title or otherwise. 
List here those individuals who provided help during the research (e.g., providing language 
help, writing assistance or proof reading the article, etc.). Formatting of funding sources List 
funding sources in this standard way to facilitate compliance to funder's requirements: 
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, 
yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the 
United States Institutes of Peace [grant number aaaa]. It is not necessary to include detailed 
descriptions on the program or type of grants and awards. When funding is from a block 
grant or other resources available to a university, college, or other research institution, submit 
the name of the institute or organization that provided the funding. If no funding has been 
provided for the research, it is recommended to include the following sentence. This research 
did not receive any specific grant from funding agencies in the public, commercial, or not-
for-profit sectors. Units Follow internationally accepted rules and conventions: use the 
international system of units (SI). If other units are mentioned, please give their equivalent in 
SI. Math formulae Please submit math equations as editable text and not as images. Present 
simple formulae in line with normal text where possible and use the solidus (/) instead of a 
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented 
in italics. Powers of e are often more conveniently denoted by exp. Number consecutively 
any equations that have to be displayed separately from the text (if referred to explicitly in the 
text).  
 
Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the article. Many 
word processors can build footnotes into the text, and this feature may be used. Otherwise, 
please indicate the position of footnotes in the text and list the footnotes themselves 
separately at the end of the article. Do not include footnotes in the Reference list.  
 
Artwork Electronic artwork General points  
• Make sure you use uniform lettering and sizing of your original artwork. 
 • Embed the used fonts if the application provides that option.  
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, 
Symbol, or use fonts that look similar.  
• Number the illustrations according to their sequence in the text. 
 • Use a logical naming convention for your artwork files. • Provide captions to illustrations 
separately. 
 • Size the illustrations close to the desired dimensions of the published version. • Submit 
each illustration as a separate file.  
• Ensure that colour images are accessible to all, including those with impaired colour vision. 
A detailed guide on electronic artwork is available. You are urged to visit this site; some 
excerpts from the detailed information are given here. Formats If your electronic artwork is 
created in a Microsoft Office application (Word, PowerPoint, Excel) then please supply 'as is' 
in the native document format. Regardless of the application used other than Microsoft 
Office, when your electronic artwork is finalized, please 'Save as' or convert the images to 
one of the following formats (note the resolution requirements for line drawings, halftones, 
and line/halftone combinations given below): EPS (or PDF): Vector drawings, embed all 
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used fonts. TIFF (or JPEG): Colour or grayscale photographs (halftones), keep to a minimum 
of 300 dpi. TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a 
minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone (colour or 
grayscale), keep to a minimum of 500 dpi.  
Please do not:  
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically 
have a low number of pixels and limited set of colours;  
• Supply files that are too low in resolution; 
 • Submit graphics that are disproportionately large for the content. Colour artwork Please 
make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or 
MS Office files) and with the correct resolution. If, together with your accepted article, you 
submit usable colour figures then Elsevier will ensure, at no additional charge, that these 
figures will appear in colour online (e.g., ScienceDirect and other sites) regardless of whether 
or not these illustrations are reproduced in colour in the printed version. For colour 
reproduction in print, you will receive information regarding the costs from Elsevier after 
receipt of your accepted article. Please indicate your preference for colour: in print or online 
only. Further information on the preparation of electronic artwork. Colour figures for 
exclusive use as cover illustration may be submitted by authors who are also submitting a 
manuscript for consideration. These figures should relate to the manuscript being submitted 
as well as the larger scope and focus of Epilepsy & Behaviour.  
 
Figure captions 
 Ensure that each illustration has a caption. Supply captions separately, not attached to the 
figure. A caption should comprise a brief title (not on the figure itself) and a description of 
the illustration. Keep text in the illustrations themselves to a minimum but explain all 
symbols and abbreviations used.  
 
Tables  
Please submit tables as editable text and not as images. Tables can be placed either next to the 
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in 
accordance with their appearance in the text and place any table notes below the table body. 
Be sparing in the use of tables and ensure that the data presented in them do not duplicate 
results described elsewhere in the article. Please avoid using vertical rules and shading in 
table cells.  
 
References  
Citation in text Please ensure that every reference cited in the text is also present in the 
reference list (and vice versa). Any references cited in the abstract must be given in full. 
Unpublished results and personal communications are not recommended in the reference list 
but may be mentioned in the text. If these references are included in the reference list, they 
should follow the standard reference style of the journal and should include a substitution of 
the publication date with either 'Unpublished results' or 'Personal communication'. Citation of 
a reference as 'in press' implies that the item has been accepted for publication. Web 
references.As a minimum, the full URL should be given and the date when the reference was 
last accessed. Any further information, if known (DOI, author names, dates, reference to a 
source publication, etc.), should also be given. Web references can be listed separately (e.g., 
after the reference list) under a different heading if desired, or can be included in the 
reference list. Data references This journal encourages you to cite underlying or relevant 
datasets in your manuscript by citing them in your text and including a data reference in your 
Reference List. Data references should include the following elements: author name(s), 
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dataset title, data repository, version (where available), year, and global persistent identifier. 
Add [dataset] immediately before the reference so we can properly identify it as a data 
reference. The [dataset] identifier will not appear in your published article. Preprint 
references Where a preprint has subsequently become available as a peer-reviewed 
publication, the formal publication should be used as the reference. If there are preprints that 
are central to your work or that cover crucial developments in the topic, but are not yet 
formally published, these may be referenced. Preprints should be clearly marked as such, for 
example by including the word preprint, or the name of the preprint server, as part of the 
reference. The preprint DOI should also be provided. References in a special issue. Please 
ensure that the words 'this issue' are added to any references in the list (and any citations in 
the text) to other articles in the same Special Issue.  
 
Reference management software  
Most Elsevier journals have their reference template available in many of the most popular 
reference management software products. These include all products that support Citation 
Style Language styles, such as Mendeley. Using citation plug-ins from these products, 
authors only need to select the appropriate journal template when preparing their article, after 
which citations and bibliographies will be automatically formatted in the journal's style. If no 
template is yet available for this journal, please follow the format of the sample references 
and citations as shown in this Guide. If you use reference management software, please 
ensure that you remove all field codes before submitting the electronic manuscript. More 
information on how to remove field codes from different reference management software. 
Reference style Text: Indicate references by number(s) in square brackets in line with the 
text. The actual authors can be referred to, but the reference number(s) must always be given.  
 
Number the references (numbers in square brackets) in the list in the order in which they 
appear in the text. Examples: Reference to a journal publication:  
[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci 
Commun 2010;163:51–9. https://doi.org/10.1016/j.Sc.2010.00372. Reference to a journal 
publication with an article number: 
 [2] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. 
Heliyon. 2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205 Reference to a 
book: 
 [3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000. 
Reference to a chapter in an edited book:  
[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones 
BS, Smith RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, 
p. 281–304. Reference to a website:  
[5] Cancer Research UK. Cancer statistics reports for the UK, 
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13 
March 2003]. Reference to a dataset: [dataset]  
[6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt disease 
and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/ 
xwj98nb39r.1.  
Note shortened form for last page number. e.g., 51–9, and that for more than 6 authors the 
first 6 should be listed followed by 'et al.' For further details you are referred to 'Uniform 
Requirements for Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 
1997;277:927–34) (see also Samples of Formatted References). Journal abbreviations source 
Journal names should be abbreviated according to the List of Title Word Abbreviations.  
 



               Epilepsy & Behaviour 
 

 43 

Video 
 Elsevier accepts video material and animation sequences to support and enhance your 
scientific research. Authors who have video or animation files that they wish to submit with 
their article are strongly encouraged to include links to these within the body of the article. 
This can be done in the same way as a figure or table by referring to the video or animation 
content and noting in the body text where it should be placed. All submitted files should be 
properly labelled so that they directly relate to the video file's content. In order to ensure that 
your video or animation material is directly usable, please provide the file in one of our 
recommended file formats with a preferred maximum size of 150 MB per file, 1 GB in total. 
Video and animation files supplied will be published online in the electronic version of your 
article in Elsevier Web products, including ScienceDirect. Please supply 'stills' with your 
files: you can choose any frame from the video or animation or make a separate image. These 
will be used instead of standard icons and will personalize the link to your video data. For 
more detailed instructions please visit our video instruction pages. Note: since video and 
animation cannot be embedded in the print version of the journal, please provide text for both 
the electronic and the print version for the portions of the article that refer to this content. 
Data visualization Include interactive data visualizations in your publication and let your 
readers interact and engage more closely with your research. Follow the instructions here to 
find out about available data visualization options and how to include them with your article.  
 
Supplementary material 
 Supplementary material such as applications, images and sound clips, can be published with 
your article to enhance it. Submitted supplementary items are published exactly as they are 
received (Excel or PowerPoint files will appear as such online). Please submit your material 
together with the article and supply a concise, descriptive caption for each supplementary 
file. If you wish to make changes to supplementary material during any stage of the process, 
please make sure to provide an updated file. Do not annotate any corrections on a previous 
version. Please switch off the 'Track Changes' option in Microsoft Office files as these will 
appear in the published version.  
 
Research data  
This journal encourages and enables you to share data that supports your research publication 
where appropriate, and enables you to interlink the data with your published articles. 
Research data refers to the results of observations or experimentation that validate research 
findings, which may also include software, code, models, algorithms, protocols, methods and 
other useful materials related to the project. Below are a number of ways in which you can 
associate data with your article or make a statement about the availability of your data when 
submitting your manuscript. If you are sharing data in one of these ways, you are encouraged 
to cite the data in your manuscript and reference list. Please refer to the "References" section 
for more information about data citation. For more information on depositing, sharing and 
using research data and other relevant research materials, visit the research data page. Data 
linking If you have made your research data available in a data repository, you can link your 
article directly to the dataset. Elsevier collaborates with a number of repositories to link 
articles on ScienceDirect with relevant repositories, giving readers access to underlying data 
that gives them a better understanding of the research described. There are different ways to 
link your datasets to your article. When available, you can directly link your dataset to your 
article by providing the relevant information in the submission system. For more information, 
visit the database linking page. For supported data repositories a repository banner will 
automatically appear next to your published article on ScienceDirect. In addition, you can 
link to relevant data or entities through identifiers within the text of your manuscript, using 
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the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 
1XFN). Research Elements This journal enables you to publish research objects related to 
your original research – such as data, methods, protocols, software and hardware – as an 
additional paper in a Research Elements journal. Research Elements is a suite of peer-
reviewed, open access journals which make your research objects findable, accessible and 
reusable. Articles place research objects into context by providing detailed descriptions of 
objects and their application and linking to the associated original research articles. Research 
Elements articles can be prepared by you, or by one of your collaborators. During 
submission, you will be alerted to the opportunity to prepare and submit a manuscript to one 
of the Research Elements journals. More information can be found on the Research Elements 
page. Data statement. To foster transparency, we encourage you to state the availability of 
your data in your submission. This may be a requirement of your funding body or institution. 
If your data is unavailable to access or unsuitable to post, you will have the opportunity to 
indicate why during the submission process, for example by stating that the research data is 
confidential. The statement will appear with your published article on ScienceDirect. For 
more information, visit the Data Statement page.  
 
AFTER ACCEPTANCE 
 Online proof correction. To ensure a fast publication process of the article, we kindly ask 
authors to provide us with their proof corrections within two days. Corresponding authors 
will receive an e-mail with a link to our online proofing system, allowing annotation and 
correction of proofs online. The environment is similar to MS Word: in addition to editing 
text, you can also comment on figures/tables and answer questions from the Copy Editor. 
Web-based proofing provides a faster and less error-prone process by allowing you to 
directly type your corrections, eliminating the potential introduction of errors.  
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Supplementary Material 2. Logic Grid 
 

Database Search Terms  
PubMed   “seizures”[mh:noexp] OR “psychogenic nonepileptic seizures”[mh] OR psychogenic 

seizure*[tiab] OR psychogenic nonepileptic[tiab] OR PNES[tiab] OR non epileptic attack 
disorder*[tiab] OR NEAD[tiab] OR psychogenic attack*[tiab] OR psychogenic spell*[tiab] OR 
psychogenic episode*[tiab] AND “psychotherapy”[mh] OR “mindfulness”[mh] OR 
psychotherap*[tiab] OR cognitive behavioural therap*[tiab] OR cognitive behavioral therap*[tiab] 
OR CBT[tiab] OR mindful*[tiab] OR therapy[tiab] OR therapies[tiab] OR psychosocial[tiab] OR 
intervention*[tiab] OR management[tiab] OR hypnosis[tiab] OR ACT[tiab], acceptance and 
commitment therap*[tiab] 
  

PsycINFO  psychogenic nonepileptic seizure*.ti,ab OR nonepileptic seizure*.ti,ab OR psychogenic.ti,ab OR 
psychogenic pseudoseizure.ti,ab OR pseudoseizure.ti,ab OR psychogenic seizure*.ti,ab OR 
psychogenic nonepileptic.ti,ab OR PNES.ti,ab OR non-epileptic attack disorder*.ti,ab OR non-
epileptic attack*.ti,ab OR NEAD.ti,ab OR psychogenic attack*.ti,ab OR psychogenic spell*.ti,ab 
OR psychogenic episode*.ti,ab OR non-epileptic seizure*.ti,ab OR pseudoseizure*.ti,ab OR 
conversion disorder*.ti,ab OR functional epilepsy.ti,ab OR hysterical seizure*.ti,ab 
OR non-organic epilepsy.ti,ab OR hysterical seizure*.ti,ab OR conversion seizure*.ti,ab AND 
psychotherapy.ti,ab OR mindfulness.ti,ab OR psychotherap*.ti,ab OR cognitive behavioural 
therap*.ti,ab OR cognitive behavioral therap*.ti,ab OR CBT.ti,ab OR mindful*.ti,ab OR 
therap*.ti,ab OR intervention*.ti,ab OR management.ti,ab OR hypnosis.ti,ab OR ACT.ti,ab OR 
“Acceptance and Commitment Therap*”.ti,ab 
  

 
  Medline  

 
psychogenic nonepileptic seizure.ti,ab OR nonepileptic seizure*.ti,ab OR psychogenic.ti,ab OR 
psychogenic pseudoseizure*.ti,ab OR pseudoseizure*.ti,ab OR non-epileptic attack 
disorder*.ti,ab OR non-epileptic attack*.ti,ab OR NEAD.ti,ab OR psychogenic attack*.ti,ab OR 
psychogenic spell*.ti,ab OR psychogenic episode*.ti,ab OR non-epileptic seizure*.ti,ab OR 
conversion disorder*.ti,ab OR functional epilepsy.ti,ab OR non-organic epilepsy.ti,ab OR 
hysterical seizure*.ti,ab OR conversion seizure*.ti,ab AND Exp*psychotherapy.ti,ab OR 
mindfulness.ti,ab OR cognitive behavioural therap*.ti,ab OR cognitive behavioral therap*.ti,ab 
OR CBT.ti,ab OR therap*.ti,ab OR intervention*.ti,ab OR management.ti,ab OR hypnosis.ti,ab 
OR ACT.ti,ab OR “Acceptance and Commitment Therap*”.ti,ab 
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Supplementary Material 3. Evaluation of study quality; individual studies. 
 

 

 

 = high   = low  = unclear  




