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Objective: Up to 20% of patients treated for epileptic seizures experience psychogenic 
nonepileptic paroxysms (PNES). These patients present a significant burden for the health 
care systems because of poor treatment outcomes. The presented review aims to summarize 
the current state of knowledge on sleep disturbances in patients with nonepileptic seizures.
Methods: Articles were acquired via PubMed and Web of Science, and papers between 
January 1990 and March 2020 were extracted. Inclusion criteria were (1) published in a peer- 
reviewed journal: (2) studies in humans only; or (3) reviews on a related topic; (4) English 
language. The exclusion criteria were: (1) abstracts from conferences; (2) commentaries; (3) 
subjects younger than 18 years. From primary assessment, 122 articles were extracted; after 
obtaining full texts and secondary articles from reference lists, 45 papers were used in this 
review.
Results: Limited data are available regarding sleep disorders in PNES patients, over the last 
30 years only nine original research papers addressed sleep problems in patients with PNES 
with only six studies assessing objectively measured changes in sleep. Current literature 
supports the subjective perception of the sleep disturbances with mixed results in objective 
pathophysiological findings. Conflicting results regarding the REM phase can be found, and 
studies reported both shortening and prolonging of the REM phase with methodological 
limitations. Poor sleep quality and shortened duration have been consistently described in 
most of the studies.
Conclusion: Further research on a broader spectrum of patients with PNES is needed, 
primarily focusing on objective neurophysiological findings. Quality of life in patients 
suffering from PNES can be increased by good sleep habits and treatment of comorbid 
sleep disorders.
Keywords: psychogenic seizures, sleep disturbances, insomnia, mental disorders, emotional 
regulation

Introduction
As many as one-fifth of patients, who show up at specialized neurological depart-
ments with seizures do not meet the diagnostic criteria for epilepsy. Most of these 
patients suffer from dissociative seizures, otherwise known as “nonepileptic sei-
zures”. These dissociative seizures (otherwise psychogenic nonepileptic seizures, 
PNES) are, according to DSM-5, a type of the conversion disorder belonging to the 
functional neurological symptom disorders (FNSD).1 They manifest with paroxys-
mal, sudden changes in motor activity, behaviour, cognitive processing with 
changes in consciousness, or autonomic functions associated with dysfunction in 
the processing of anxiety.2–4 PNES episodes may include motor behaviour, intrinsic 
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sensory or cognitive deviations. PNES can be confused 
with partial or generalized epileptic seizures, and the 
patient may continue to communicate with the environ-
ment or stop responding.5 PNES is a complex neuropsy-
chiatric disorder at the border of neurological and 
psychiatric disciplines that has been largely overlooked 
and avoided by mental health providers.6–8 The diagnosis 
of PNES is also made in 20 to 50% of inpatients in 
departments specialized in epilepsy9,10 and can be present 
in up to 25% of patients treated for refractory 
epilepsy.11–14 The prevalence estimates are further compli-
cated by common comorbidity between PNES and epi-
lepsy that occurs in 20% to 60% of the individuals with 
epilepsy.15 PNES are more prevalent in women, most of 
whom are aged between 15 and 35 years.8,16,17

Patients with PNES have high health care consump-
tion, and they are reaching a level of disability in everyday 
life similar to that of patients with epilepsy.18,19 Their 
prospective treatment outcomes are not favourable. In 
a 10-year follow-up study, the treatment outcome was 
rated as poor in 44% of patients (seizures persisted or 
patients remained dependent on care).20

Despite advances in diagnostic and evidence-based 
treatment, current knowledge about PNES has not been 
sufficiently translated into clinical practice.8,21 In some 
studies, the diagnosis of PNES is delayed up to nine 
years after the onset of symptoms.21,22 The delayed diag-
nosis is then associated with poor prognosis.22–24 

Although the diagnosis should be made by video electro-
encephalograph (vEEG), most health care providers do not 
use this test.24 Unfortunately, this can lead to an unneces-
sary overlook of PNES diagnosis as vEEG usually detects 
seizures that do not have EEG correlates of the epileptic 
activity. However, there are also situations where even 
long-term follow-up does not lead to the recording of 
typical seizures.25

Also, the pathophysiology of PNES is not well 
understood.26,27 Physical or sexual abuse in anamnesis is 
frequent. It occurs in up to 84% of these patients.27–29 

Patients with PNES are characterized by difficulty verba-
lizing their emotions, especially when anxious and mani-
fest them via somatic symptoms instead.30 Recent 
advances in the search for possible neurophysiological 
biomarkers in functional MRI studies indicate abnormal-
ities in emotional, cognitive, executive, and sensorimotor 
neuronal circuits.24,31,32 Psychobiological studies have 
shown that patients with PNES may be less tolerant of 
emotional arousal33 and show high alexithymia (difficulty 

identifying and describing internal emotional 
experiences),3,34,35 dissociation,6,36 somatization rates,3 

and tendencies to avoid emotions altogether.36,37 Some 
researchers describe patients with PNES is 
a heterogeneous group.26,31,38,39 However, Kalogjera- 
Sackellares (1996) described two leading “causes” of 
PNES: post-traumatic PNES, acute or distant trauma, and 
developmental PNES emotional deprivation or psycholo-
gical trauma during developmental periods.40 As noted 
above, PTSD and history of traumatic events are highly 
prevalent among patients with PNES.27,41,42 Some authors 
have conceptualized PNES as manifestations of PTSD;43 

however, only half of the patients with PNES have 
PTSD.28 Several comorbidities are usually present, espe-
cially mood, anxiety and sleep disorders, personality dis-
orders, chronic pain other disorders with somatic 
symptoms.44

Patients with PNES are prone to more somatic symp-
toms than the healthy control group or patients with epi-
lepsy. Examples of such symptoms are the higher 
incidence of somatic syndromes (fibromyalgia, chronic 
pain, chronic fatigue syndrome, migraine headaches),45 

mood and anxiety disorders (including PTSD) and person-
ality disorders.41,42,46 These comorbid conditions can and 
should be addressed together with dissociative seizures in 
complex neuropsychiatric treatment. Regarding treatment, 
various psychotherapies and pharmacological therapies for 
PNES have been investigated.7,24,26 The treatment of 
choice is cognitive behavioural therapy.42,47,48

According to literature maintaining proper sleep 
hygiene and the daily regime is essential in managing 
patients with PNES and it is discussed whether sleep 
disorders can have an effect and if so to what extent 
they can disrupt treatment of patients with PNES.44 Our 
first focus was to objectify whether PNES can occur in 
sleep according to contemporary literature and researches 
and whether there are specific changes in sleep patterns 
that can be quantified. Since insomnia and changes in the 
sleep duration, in general, are associated with various 
psychiatric disorders, we tried to establish whether there 
is a link between sleep duration and dissociative seizures. 
Clinical praxis needs to understand specific sleep pro-
blems in patients with PNES to improve the quality of 
life and address these issues in the management and 
treatment plan. Following research questions were 
formulated:

(1) Do dissociative episodes occur during the sleep or 
only while awake?
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(2) Does the total length of sleep differ from the norm 
in patients with dissociative seizures? Are there any objec-
tively assessed changes in sleep duration?

(3) Is the sleep architecture altered in patients with 
dissociative episodes?

(4) Do patients with dissociative seizures experience 
sleep disorders other than insomnia?

Method
These narrative review articles were obtained via PubMed 
and Web of Science, and papers between January 1990 and 
March 2020 were extracted. We made a sequence of lit-
erature searches using the keywords: dissociative seizures, 
sleep disorders, insomnia, PNES and psychogenic none-
pileptic paroxysms. Keywords were used in all possible 
permutations. Selected papers met inclusion criteria: (1) 
published in peer-reviewed journals; (2) human studies; or 
(3) reviews on the related topic; (4) English language. We 
included original articles that diagnosed patients via vEEG 
according to DSM-5 or ICD-10 criteria. Articles included 
both patients with exclusive PNES a patient with comorbid 
epilepsy. The exclusion criteria were: (1) abstracts from 
conferences; (2) commentaries; (3) subjects younger than 
18 years. We excluded studies in children, reasoning the 
neurodevelopmental nature of sleep in them. More articles 
were found from the references of the primary articles. 
The primary process selected a total of 122 items. 
Adjusting for the inclusion and exclusion criteria, 34 
pieces were selected. After a full-text assessment by the 
research team, 21 papers were included, all articles and 

their inclusion were subjected to open discussion and 
decision by the research team. Secondary papers from 
the primary articles’ references were also searched, and 
eligible papers were added to the first list (n = 24). In 
summary, 45 papers were included in the review 
(Figure 1).49

Results
Contemporary literature included in this review found 
predominantly subjective changes in sleep in patients 
with PNES. There is a lack of objective evidence to sup-
port these subjective complaints.50 According to one study, 
patients with PNES, are more prone to sleep disturbances 
than patients with epilepsy.51 We further divide our find-
ings according to the research questions and summarise 
the table of original research papers included in this 
review (Table 1).

Do Dissociative Seizures Occur During 
Sleep or Only While Awake?
Patients with PNES frequently describe dissociative sei-
zures occurring in sleep, when monitored by telemetry 
they are usually preceded by awakening,52,53 which can 
be recorded on EEG. It is an open question of whether 
dissociative seizures may occur in sleep or not.

One of the first studies by Thacker et al reported 
dissociative seizures in 12 patients, who seemed to be 
asleep, but according to video-EEG, were awake.52 Later 
works reported up to 13% of PNES episodes happens 

PUBMED abstracts of articles identified 
and screened for retrieval (n = 122) 

Articles (full texts) that were subjected to 
a detailed evaluation (n = 34) 

Remaining articles selected (n = 21) 

Articles included in the review (n = 45) 

Secondary search articles from the 
reference lists of the remaining articles 
after a detailed evaluation (n = 24) 

Figure 1 Summary of the selection process.
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during seeming sleep.5 However, dissociative convulsions 
have rarely been observed in proper sleep confirmed by 
electroencephalography (EEG).54

PNES are not evenly dispersed throughout 24 hours. 
Psychogenic symptoms are believed to be only present 
when the person is awake. If PNES happens during 
sleep, studies imply that they are awake with their closed 
eyes (experiences “a pseudo-sleep”). In contrast, epileptic 
seizures often occur during normal sleep.52,55,57,58 Still, 
Orbach et al found that a small proportion of patients 
(<1%) can develop PNES during the sleep (most com-
monly in N2 or N3 of NREM (non-rapid eye movement 
sleep) or within seconds of waking up. The EEG finding of 
the seizure itself was at the waking stage.59 Similarly, 
Seneviratne et al found that the chances of developing 
PNES in wakefulness are approximately four times higher 
compared with the sleeping state (ODDs-ratio: 4.27, 95% 
CI: 2.44–7.48). Moreover, he found that the majority of 
dissociative seizures occurred in the night interval while 
being awake.60

There is also another quite common research problem - 
in patients who experience dissociative seizures, it is unli-
kely that the episode will occur when monitored. Patients 
with different types of paroxysms also require a different 
approach. Both dissociative seizures and epileptic seizures 
may be present in the same patient. Besides, a dissociative 
attack in a patient with epilepsy can appear on the tele-
metry unit, perhaps from the stress caused by the pressure 
to “perform” and have the attack recorded.61

In summary, PNES onsets are much more frequent in 
an awake state, most commonly in the night interval. Even 
though patients with PNES states that they are asleep at 
the onset of the dissociative seizure, objective methods 
suggest that PNES event is preceded by awakening and 
true nature of dissociative seizures in sleep is still unclear.

Does the Subjective Sleep Length Differ 
from the Norm in Patients with 
Dissociative Seizures? Are There 
Objectively Assess Changes in Sleep 
Duration?
Phillips et al showed that patients with PNES reported 
worse subjective sleep quality than epilepsy patients and 
a control patient group. The frequency of clinically diag-
nosed sleep disorders in PNES patients (29%) did not 
diverge from patients with epilepsy (21%) and the control 
group (22%). Those differences were not explainable by Po
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different medication, BMI of the patients or comorbid 
sleep-disordered breathing.13 In a study with a larger 
group of patients with probable neurological disorders, 
counting PNES as well, up to 89% of the sample were at 
high risk group for the insomnia diagnosis.62 Patients in 
the study also presented subjectively worse quality of 
sleep, reduced sleep time compared to the healthy sample, 
and those were negatively connected with functional 
impairment in everyday functioning.62

Latreille et al recently pointed out that PNES patients 
are more prone to poor sleep hygiene than patients with 
epilepsy. The paper further compared sleep problems in 
patients with PNES and patients with epilepsy. Video 
electroencephalography (vEEG) was performed and vali-
dated subsequently by a neurologist—the subjects of the 
study filled in the Beck Depression Inventory-II (BDI-II). 
One item of the said inventory is focused on the changes 
in the sleep patterns. All subjects also filled in the Epilepsy 
Quality of Life Inventory-10 (QOLIE-10), which assesses 
health-related aspects of life quality in epilepsy 
patients.50,63 This tool was initially validated for use in 
epilepsy, nowadays it is used in PNES patients.64

Compared to the epilepsy group, patients with PNES 
were more likely to have mild to severe sleep changes, 
mostly shorter sleep length by up to 1–2 hours, and diffi-
culty falling asleep again. These changes in sleep patterns 
were linked with lower quality of life. These results pro-
pose that sleep disturbance is a more pronounced problem 
in PNES than in epilepsy. It is not identified whether it can 
be attributed to paradoxical insomnia (or “poor perception 
of sleep”, a tendency to underestimate total sleep time) or 
whether PNES patients are more prone to sleep problems 
than a healthy population. They may also be at risk due to 
overlapping somatic and psychiatric diagnoses.64 The cited 
paper says that sleep disorders can be more prevalent 
among PNES patients, up to one-third of the studied 
group had been diagnosed with the sleep disorder. If we 
manage to improve sleep, we can observe a decrease in 
various symptoms of PNES, and that can lead to improve-
ment of the patient’s quality of life and further alleviate 
other symptoms of PNES. A recent study reported that 
comorbid sleep disorders in patients with mental illnesses 
could harm treatment results and serve as barriers to 
treatment.65

In summary, only limited data regarding objective 
changes in sleep duration are available in the current 
literature. Over 30 years included in our review, we 
found only three research papers that worked explicitly 

with sleep duration in patients with PNES and proposed 
that sleep disturbance can significantly affect life quality. 
However, the research papers did not confirm subjective 
complaints via polysomnography. It is advisable to look 
for sleep disorders in PNES patients and treat them if 
possible, for future research, we propose an objective 
assessment of sleep via polysomnography on a larger sam-
ple of patients with PNES.

Is the Sleep Architecture Altered in 
Patients with Dissociative Seizures?
One study examined sleep architecture in eight PNES 
subjects and ten epilepsy patients via EEG in specialized 
epilepsy department.25 The authors examined the structure 
of sleep by polysomnography, comparing PNES and epi-
lepsy patients. Video-EEG monitoring validated by neu-
rologists verified the epileptic seizures and PNES, and 
clinical neurophysiologists and psychiatrist evaluated 
patients with PNES. During the study, the patients did 
not have any anticonvulsants or antidepressants. Caffeine 
consumption was prohibited, and all patients with diag-
nosed sleep disorders were excluded, although this exclu-
sion was made solely on anamnestic data. During 
polysomnography and 24 hours, long observation after 
no seizures were captured that would disrupt the sleep 
structure.66 Study found that the proportion of REM 
sleep was more notable in females PNES patients (23%) 
than in epileptic female patients (18%). REM latency was 
slightly lower in patients with PNES, although this differ-
ence was not statistically significant. No significant differ-
ences were found in the sleep duration, slow-wave sleep or 
sleep efficiency. Besides, there were no differences in N1 
and N2 stages. This paper proposes that PNES patients 
have similar architecture disturbances to patients with 
major depression with increased REM sleep.66

Two limited studies (n <20) reported worse sleep qual-
ity reported by patients13 and prolonged REM phases 
during polysomnography in patients with PNES than epi-
lepsy patients.25

Regarding the objective sleep architecture, the authors 
of the study Latreille et al found a nonsignificant trend 
towards a reduced duration of the REM phase in PNES 
patients compared to individuals with epilepsy.50 This 
contradicts the Bazil et al results, which found the opposite 
relationship. This difference may be caused by the discon-
tinuation of antidepressants in Bazil et al study.66 One 
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possible exploration of the REM phase increase in PNES 
patients is a rebound phenomenon.

Two recent studies by Popkirov et al and Latreille et al 
found that sleep architecture was generally comparable in 
patients with PNES and epilepsy.51,67 Popkirov et al exam-
ined the occurrence of sleep disorders in a group of 22 
PNES patients and 44 epilepsy patients.67 In contrast to 
Bazil et al findings, no differentiation in the REM phase 
was observed; instead, patients with PNES had shorter 
slow-wave sleep duration than patients with epilepsy.66

Latreille et al compared sleep-wake patterns in 
a prospective observational study in PNES and epilepsy 
patients. Twenty-seven subjects were included in the study, 
of which 17 had PNES, and 10 were diagnosed epilepsy. 
Compared to epilepsy controls, the PNES patients showed 
increased latency of sleep onset (on average about 30 
minutes longer than controls). Otherwise, both groups 
had a similar sleep architecture. However, the PNES 
patients subjectively had poorer sleep quality measured 
by Pittsburgh Sleep Quality Index (10.8 ± 5.1 versus 5.8 
± 2.9; p = 0.01; higher score indicates the worse quality of 
sleep) and met the clinical criteria for insomnia more often 
than patients with epilepsy (50% vs 10%, p = 0.05). In 
addition, a higher number of patients with PNES admits 
taking sleep medications (44% vs 0%, p = 0.01).51 In 
general, the authors found more evidence about subjective 
foundation rather than an objective basis of sleep distur-
bances in patients with PNES. Patients with PNES are 
more likely to report generally worse sleep quality and 
almost 70% report usage medication for sleep. The major-
ity of patients with PNES met the diagnostic criteria for 
moderate to severe insomnia. However, actigraphy did not 
show this trend; both groups had similar sleep latency and 
showed comparable motor activity during the night 
and day. It can be theorised that based on the fact that 
the sensor measures motor activity, sleep latency may be 
underestimated when patients are at rest or even when they 
are awake. Otherwise, the sleep architecture between 
PNES and epilepsy was very similar.51

In summary, these studies imply that sleep disorders 
are common in PNES patients. Still, there is no consistent 
objective confirmation of sleep structure changes in this 
group than patients with epilepsy. Besides, it appears that 
in patients with PNES, sleep disorders may be associated 
with an increased tendency to somatisation, another form 
of conversion symptom associated with PNES and other 
functional disorders.7

Do Patients with Dissociative Attacks 
Have Sleep Disorders Other Than 
Insomnia?
Sleep can be useful in distinguishing PNES from other 
neurological disorders. Pseudo-cataplexy (“psychogenic” 
narcolepsy), “pseudo-parasomnia” and PNES may have 
a similar appearance.58 Cataplexy and parasomnia are the 
most common sleep disorders that can be confused with 
epilepsy.68,69 Cataplexy is a sudden loss of muscle tone or 
falls caused by strong positive or negative emotions; it is 
usually a symptom of narcolepsy.70 Parasomnias are com-
plex or bizarre behaviours that result from sleep.68 

Somnambulism, sleep terror, and rapid eye movement 
sleep behaviour disorder (RBD) are common parasomnias 
that could be mistaken for nocturnal epilepsy.71 There are 
no literature data on the presence of these parasomnias in 
PNES, and studies that monitored overnight EEG video 
did not describe them.13,57

Popkirov et al found a comparable percentage of sleep- 
disordered breathing in epileptic patients and PNES 
patients (9%), while periodic limb disturbance was more 
frequent in patients with PNES than patients with epilepsy 
(27% vs 9%). However, the study was conducted on 
a limited sample (22 patients with PNES and 44 with 
epilepsy).67

PNES and post-traumatic stress disorder (PTSD) are 
often linked via experienced psychological trauma, thus 
sleep abnormalities, especially nightmares that occur in 
PTSD, might be similar in PNES.58

One theory states that the body mass index could be 
higher in PNES patients compared to epilepsy patients.72 

As a result, sleep-related respiratory distress could be 
more pronounced in PNES patients than in healthy sub-
jects. The Royal Melbourne Hospital Epilepsy 
Monitoring Unit is routinely using polysomnography in 
all patients monitored by video-EEG, and published their 
findings in 87 patients: 43 with epilepsy, 17 with PNES, 
and 4 with both.13 Data were assessed using the 
Pittsburgh Sleep Quality Index (PSQI), a scale evaluating 
sleep quality, where an interval from 0 to 5 indicates high 
sleep quality and above 5 low quality (PSQI).73 Patients 
with PNES had from the beginning higher PSQI scores 
(11.0) compared to patients with epilepsy (7.8). Clinically 
significant sleep disordered breathing (measured by 
Apnoea/hypopnoea index over 15) was diagnosed in 19 
of 87 (22%) patients. OSA (obstructive sleep apnea) was 
diagnosed in 15 of them, one patient was diagnosed with 
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CSA (central sleep apnea), and three patients were diag-
nosed with mixed sleep apnea. Sleep-disordered breath-
ing was diagnosed in 5 of 17 patients with PNES 
compared to 9 of 43 patients with epilepsy and 5 of 23 
patients in the control group. Although the frequency of 
sleep-disordered breathing in patients with PNES was 
higher, it did not reach significance due to the limited 
number of subjects. The authors found significantly 
higher PSQI scores in PNES patients compared to epi-
lepsy patients and control group, which is in agreement 
with previous findings.13 Contrary to the previously the-
orized relationship of BMI and PNES, quality of sleep in 
patients with PNES compared with epilepsy group does 
not seem to be associated with differences in BMI in this 
study.

In summary, the current literature does not describe 
significantly higher proportions of sleep disorders other 
than insomnia. However, there exists some scarce evi-
dence of higher incidence of periodic limb movement 
syndrome in those patients. Therefore, further research 
with a higher number of patients is needed to confirm 
these findings further.

Conclusion
Dissociative seizures (PNES) present a relatively common 
and disabling disorder. There is a lack of research in its 
aetiology and treatment. This is probably due to the rela-
tively low effectiveness of treatment of these patients in 
the past. In the last decade, however, neuropsychiatric 
approaches have improved diagnostics with video EEG 
monitoring, and randomized controlled trials have demon-
strated the effectiveness of cognitive behavioural therapy.

Studies included in this review put forward that sleep 
problems are common in PNES patients. Besides the nat-
ure of sleep disorders, the patient may be more prone to 
somatization, which could be interpreted as other forms of 
conversion, and many PNES patients have other comorbid 
functional disorders.7

Understanding the specific sleep problem of PNES, 
especially when sleep is essential for good health, can 
offer insight into improving the quality of life. Future 
research should utilize video EEG monitoring on 
a broader selection of patients with PNES to evaluate the 
physiology of sleep in patients with PNES, as insight into 
sleep disturbances may allow further understanding of the 
aetiology and symptoms of PNES.

In summary, contemporary literature and original 
research papers found more evidence of subjective sleep 

quality than objective, measurable changes and disorders 
in PNES patients. Education of patients with PNES about 
sleep hygiene and the significance of proper sleep habits 
should be included in the basic management of PNES 
patient. Physicians should also assess sleep in PNES 
patients and treat sleep disorders according to guidelines 
to improve overall health and quality of life.
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