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Background: Anxiety and depression remain underdiagnosed in routine clinical practice
in up to two thirds of epilepsy patients despite significant impact on medical and
psychosocial outcome. Barriers to adequate mental health care for epilepsy and/or
psychogenic non-epileptic seizures (PNES) include a lack of integrated mental health
specialists and standardized procedures. This naturalistic study outlines the procedures
and outcome of a recently established psychotherapeutic service.

Methods: Routine screening included the Neurological Disorders Depression Inventory
for Epilepsy (NDDI-E, cut-off value > 13) and Generalized Anxiety Disorder scale (GAD-
7, cut-off value > 5). Positively (above cut-off in at least one questionnaire) screened
patients were seen for a standardized interview for mental health disorders and the
development of a personalized treatment plan. PNES patients were seen irrespective
of their screening score. Resources were provided to support self-help and access to
psychotherapy. Patients were contacted 1 month after discharge to evaluate adherence
to therapeutic recommendations.

Results: 120 patients were screened. Overall, 56 of 77 positively screened patients
(77%) were found to have a psychiatric diagnosis through standardized interview. More
epilepsy patients with an anxiety disorder had previously been undiagnosed compared
to those with a depressive episode (63% vs. 30%); 24 epilepsy patients (62%) with
a psychiatric comorbidity and 10 PNES patients (59%) were not receiving any mental
health care. At follow-up, 16/17 (94%) epilepsy patients and 7/7 PNES patients without
prior psychiatric treatment were adhering to therapeutic recommendations.

Conclusion: Integrating mental health specialists and establishing standardized
screening and follow-up procedures improve adherence to mental health care
recommendations in epilepsy and PNES patients.

Keywords: depression, anxiety, psychogenic non-epileptic seizures, psychiatric comorbidities in epilepsy,
psychological treatments
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INTRODUCTION

One in five patients with epilepsy has comorbid anxiety or
depression (Mula et al., 2021). Psychiatric comorbidities
have been associated with a poor response to medical
treatment, increased morbidity and mortality, and adverse
psychosocial outcome (Kanner et al., 2010; Petrovski et al.,
2010). Thus, their early identification and treatment with
pharmacological and/or psychological therapy is strongly
recommended (Kerr et al., 2011; Michaelis et al., 2018). However,
the literature suggests that anxiety and depression remain
underdiagnosed and undertreated in routine clinical practice
at a rate of 64 and 33%, respectively (Gandy et al, 2021;
Scott et al., 2021).

Reflecting this, the inclusion of routine screening for
anxiety and depression in patients with epilepsy has been
included in the American Academy of Neurology’s quality
indicators (Patel et al., 2018). Indeed, the use of an epilepsy-
specific screening measure for depression, the Neurological
Disorders Depression Inventory for Epilepsy (NDDI-E; Gilliam
et al., 2006) has significantly improved the detection rate
of depression in epilepsy patients in busy clinical practice
settings (Friedman et al, 2009). In the area of anxiety,
the seven-item Generalized Anxiety Disorder scale (GAD-
7; Lowe et al, 2008) is commonly used as a non-specific
screening measure for anxiety in patients with epilepsy
(Seo et al., 2014).

Psychogenic non-epileptic seizures (PNES) are an important
differential diagnosis and a common neuropsychiatric
comorbidity of epilepsy (LaFrance et al, 2013). Long-term
prognosis of PNES has been shown to be poor in patients
with PNES after the communication of the diagnosis in
an epilepsy monitoring unit setting (Walther et al, 2019).
Psychological interventions have been recognized as the
treatment of choice for PNES (Goldstein et al., 2020) and
adherence to psychotherapy vyields significant improvement
in PNES frequency and quality of life (Tolchin et al,
2019). Thereby, determining psychiatric comorbidity is key
to a personalized understanding and treatment of PNES
(Popkirov et al., 2019).

The Psychology Task Force of the International League
Against Epilepsy (ILAE) has recently published the findings of
an online survey of epilepsy health professionals’ practices in
managing psychiatric comorbidities in patients with epilepsy
(Gandy et al,, 2021). This study highlighted many barriers to
mental health care for patients with epilepsy and/or PNES such as
a lack of both trained mental health specialists and standardized
procedures in epilepsy care settings. Indeed, a majority of
epilepsy professionals felt that resources should be provided that
guide the integration of psychological care within epilepsy care,
especially in light of the World Health Assembly 2020 call for
urgent resolution of mental health issues in epilepsy and other
neurological disorders.

In this naturalistic study we aim at outlining characteristics of
a recently established psychotherapeutic service in an inpatient
epilepsy care setting as well as the benefit and adoption of
therapeutic recommendations that were observed in this context.

METHODS

This study was conducted at the Ruhr-Epileptology, a tertiary
epilepsy center nested within the Neurology Department of
the University Hospital Knappschaftskrankenhaus in Bochum,
Germany. We report the interim results of participants who
were seen between January 2021 and June 2021 within a newly
established psychotherapy service.

The main aims of this study were to identify:

1. Diagnostic yield: How many patients received a new
psychiatric diagnosis?

2. Adoption of treatment recommendations: How many
patients with a psychiatric diagnosis without prior mental health
care reported adherence to treatment recommendations at 1
month follow-up after discharge?

Ethical Aspects

Ethical approval was obtained from the ethics board of the Ruhr
University Bochum (20-7127). All patients gave written informed
consent to participate in the study and for anonymized data to be
included in publications.

Participants

We consecutively recruited German-speaking adults (>18 years)
with an admission appointment in the Ruhr-Epileptology.
Exclusion criteria comprised clinically relevant barriers to
psychotherapeutic sessions, such as language barriers, acute
psychiatric disorders that warrant primarily pharmacological
treatment (e.g., alcohol withdrawal, delirium), notable severe
cognitive impairment (e.g., in patients with developmental delay
due to infantile brain damage), or evident acute psychiatric
disorders that warrant immediate referral to psychiatry (e.g.,
psychosis, suicidality) established during the neurological
admission examination or history taking.

Screening Procedures

Routine screening for psychiatric comorbidities at the Ruhr-
Epileptology included the systematic completion of the paper-
based NDDI-E (sensitivity of 83.7% at the used cut-oft value
of > 13; Gill et al,, 2017) and GAD-7 (sensitivity of 88.1% at the
used cut-off value of > 5; Seo et al., 2014) questionnaires by all
inpatients with an admission appointment. The questionnaires
were distributed and collected by an epilepsy specialist assistant
(AL) (Pfifflin et al., 2016) on the first or second day of the
patients’ hospital stay.

Psychotherapeutic Sessions

All patients whose scores exceeded a cut-off value (GAD-7 > 5
and/or NDDI-E > 13) were seen by a licensed psychotherapist
(RM, SSch) for one session that included a freely available
standardized interview for mental health disorders aiming
at diagnostic evaluation of lifetime and current symptoms
of anxiety disorders (including panic disorder, agoraphobia,
social anxiety disorder, specific phobia, and generalized anxiety
disorder), affective disorders (including unipolar and bipolar
affective disorders), adjustment disorder, posttraumatic stress
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disorder, eating disorders, obsessive compulsive disorder,
somatization disorder, psychotic symptoms, and suicidality
(Margraf et al.,, 2017; Margraf, 2017) as well as the formulation
and communication of a personalized psychological treatment
plan. Patients with probable PNES were seen irrespective of their
questionnaire scores. Sessions with patients with probable PNES
focused on the development of a personalized seizure model as
well as patient-oriented counseling aiming at the enhancement
of motivation to behavioral change to address seizure triggers,
warning signs and detrimental consequences of PNES (e.g.,
avoidance behavior). Some sessions included a short guided
mindfulness-based exercise.

Supportive Resources

Guided mindfulness-based exercises were recorded and sent
to the patients. All patients who expressed interest in self-
help materials and/or psychotherapeutic treatment were
provided with personalized practical tips to bridge the waiting
time as well as corresponding links to websites to support
the systematic search for self-help books, self-help courses
and/or therapists. The resources that were shared with the
patients were personalized according to the patients’ diagnoses,
preferences and interests.

Follow-Up

The therapists (RM, SSch) asked permission to contact the
patients through e-mail and/or phone 1 month after discharge
to inquire about the development of symptoms and to
discuss potential challenges concerning adherence to therapeutic
recommendations.

Data Analysis

Epilepsy details, previous diagnoses of depression, anxiety
and/or PNES, current psychotropic medication and non-
pharmacological treatment (e.g., psychotherapy) were retrieved
from medical records. The patients’ clinical features including
psychiatric diagnoses, current treatment and adherence to
treatment recommendations at 1 month follow-up after discharge
are summarized using descriptive statistical methods.

RESULTS

Between January 2021 and June 2021 120 patients were screened
using the NDDI-E and the GAD-7. The scores of the NDDI-
E and/or GAD-7 exceeded the cut-off values in 90/120 patients
(75%). Fifty-eight of these 90 patients (64%) were discharged
with a diagnosis of epilepsy according to the criteria of the ILAE,
16 with PNES (18%) and 16 with non-epileptic events other
than PNES (18%).

Seven of the 58 epilepsy patients (12%) were excluded due
to a language barrier or cognitive impairment and six patients
(13%) were discharged prior to a psychotherapeutic session.
A new psychiatric diagnosis was established in 22 of the 45
(49%) positively screened epilepsy patients who were seen by
a psychotherapist, 16 of whom (73%) did not have a previous
psychiatric diagnosis.

Overall, 18 of 90 positively screened patients (20%; 9 epilepsy
patients and 9 patients with non-epileptic events other than
PNES) were not found to have a psychiatric diagnosis through
standardized interview, in line with the reported specificity
of 86.3% (NDDI-E) and 87.9% (GAD-7) of the screening
instruments (Gill et al., 2017; Wang et al., 2019).

Four patients whose questionnaires did not exceed a cut-
off value were seen due to comorbid PNES (n = 3) or PNES
alone (n = 1). Altogether, 81 patients were seen for at least one
psychotherapeutic session (see Figure 1).

Psychiatric Comorbidities in Patients

With Epilepsy

Overall, 39 epilepsy patients had a comorbid psychiatric diagnosis
(see Figure 1; see Table 1 for demographic and medical
characteristics). While the diagnosis of a depressive episode had
previously been established in 16 of 23 epilepsy patients (70%)
with a current depressive episode, only six of 16 epilepsy patients
(37%) with an anxiety disorder had previously been diagnosed
(see Table 2). Nine epilepsy patients (23%) were diagnosed with
both a depressive episode and an anxiety disorder. Additional
psychiatric comorbidities included adjustment disorder (n = 9),
comorbid PNES (n = 7), bipolar affective disorder (n = 3),
posttraumatic stress disorder (n = 2), borderline personality
disorder (n = 2), eating disorder (n = 1), obsessive compulsive
disorder (n = 1), and somatization disorder (n = 1).

Twelve epilepsy patients (31%) were currently taking
antidepressant pharmacotherapy; five of these patients received
additional psychotherapy; three epilepsy patients (8%) received
non-pharmacological treatment (i.e., psychotherapy, psychiatric
follow-up sessions) alone (see Table 2). Altogether, 24 epilepsy
patients (62%) with a psychiatric comorbidity were not receiving
any mental health care at the time of admission; in four of these
24 epilepsy patients (17%) a psychiatric diagnosis had previously
been established.

Treatment Recommendations

Considering patients’ preferences, new treatment
recommendations were discussed with 22 epilepsy patients
(56%). Three of those 24 epilepsy patients (13%) who were not
receiving any mental health care were not open to the discussion
of treatment recommendations. Both pharmacotherapy
and psychotherapy were recommended to four additional
epilepsy patients (see Table 2). Self-help strategies alone were
recommended to three epilepsy patients with mild disorders
including adjustment disorder. Twenty of the 21 epilepsy patients
(95%) who had received a treatment recommendation and who
were not already receiving any treatment agreed to follow-up
through phone and/or e-mail after discharge.

Follow-Up

Seventeen of the 20 epilepsy patients (85%) who had
agreed to follow-up evaluation could be reached through
phone or e-mail; 16 of these 17 epilepsy patients (94%)
were adhering to therapeutic recommendations, ie., 12
patients had requested to be put on a psychotherapist’s
waiting list, four patients had started a psychotropic
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FIGURE 1 | Patient flow chart. PNES, psychogenic non-epileptic seizures.

pharmacotherapy, and two

self-help strategies.

patients were  practicing

Patients With Psychogenic Non-epileptic
Seizures Alone

Seventeen  patients with PNES alone attended a
psychotherapeutic session; 12 of these patients (71%) were
women, their median age was 31 years (range: 18-56 years).
In nine of these patients (53%) PNES had not previously been
diagnosed. The median time interval since the first seizure
was 1 year (range: < 1-35 years) in these newly diagnosed
patients and 6 years (range: < 1-30 years) in the other eight
patients with a previous diagnosis of PNES. The diagnostic
procedures had included a suggestive seizure induction in
three patients who had not shown a typical event during
monitoring; in two patients a typical seizure could be recorded
during the suggestive seizure induction which confirmed
a certain diagnosis of PNES (Popkirov et al., 2020). Ten
patients (59%) had previously been treated with Anti-Seizure
Drugs (ASDs); nine of these PNES patients were still taking
at least one ASD upon admission. ASDs were completely
tapered in five of these patients during their hospital stay
and a continuing outpatient ASD taper was recommended
in all remaining patients. Nine PNES patients (53%) had
previously been diagnosed with additional other psychiatric
diagnoses including depression (n = 4), personality disorder
(n = 3), and posttraumatic stress disorder (n = 2). Seven
patients (41%) already received outpatient psychotherapy and/or
psychiatric follow-up.

Treatment Recommendations

Psychotherapeutic treatment options were discussed with seven
additional patients. Self-help strategies alone were discussed
with three patients with rare events who had shown a good
understanding of the diagnosis and confidence in the application
of self-help strategies to avoid and/or interrupt seizures. Seven of
the ten patients (70%) who were not already receiving outpatient
psychotherapy and/or psychiatric treatment agreed to follow-
up through phone and/or e-mail 1 month after discharge. Two
patients did not agree to follow-up as they found it difficult to
accept the diagnosis of PNES while one other patient assured that
he would reach out in case of questions or new challenges but did
not want to be contacted by the hospital.

Follow-Up

All seven patients who had agreed to follow-up could be reached
through phone or e-mail; all of these patients were adhering to the
therapeutic recommendations, i.e., two patients were practicing
self-help strategies and five patients had requested to be put on a
psychotherapist’s waiting list.

Patients With Non-epileptic Events Other
Than Psychogenic Non-epileptic

Seizures

Screening followed by a standardized interview revealed a
psychiatric diagnosis in seven of 16 patients (44%) with a
diagnosis of non-epileptic events other than PNES (see Figure 1).
Four of them were women and their median age was 49 years
(range: 19-65 years). Two of them were diagnosed with both
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TABLE 1 | Epilepsy characteristics of epilepsy patients with

psychiatric comorbidity.

Patient characteristics

Total n = 39

Gender
Female:male (%)
Age in years
median (range)
Epilepsy diagnosis
Total (%)
Focal epilepsy
Structural
Hippocampal sclerosis
Malformation
Tumor
Vascular malformation
Hypoxic-ischemic
Porencephalic cyst
Unknown
Antibody-mediated
Generalized epilepsy
Primary generalized
JME
Age at onset in years
median (range)
Epilepsy duration in years
median (range)
ASDs
Total (%)
None
1 ASD
2 ASDs
3 ASDs
Pharmacoresistant
ASD monotherapy (n = 18)
Lamotrigine
Lacosamide
Levetiracetam
Brivaracetam
Carbamazepine
Valproic Acid
ASD polytherapy (n = 19)
Lamotrigine
Levetiracetam
Lacosamide
Brivaracetam
Valproic Acid
Perampanel
Carbamazepine
Eslicarbazepine
Felbamate
Oxcarbazepine
Phenytoine
Pregabaline
Topiramate

28:11

39

35

—
o

- N o

jare
N

- W >~ W

15

19

18

12

- N S NG

4 4 a4 4 a4 a4 a0 0N

ASD, Anti-seizure drug; JME, Juvenile Myoclonic Epilepsy.

a depressive episode and an anxiety disorder, two patients had
a depressive episode, two had an adjustment disorder, and one
patient was diagnosed with a substance use disorder. Three of
these seven patients had not been diagnosed with a psychiatric
disorder previously.

DISCUSSION

This naturalistic study investigated outcomes of a recently
established psychotherapeutic service that included routine
screening with validated screening measures, a psychotherapeutic
session with positively screened patients and PNES patients as
well as the development of a personalized treatment plan
enhanced by the distribution of supportive resources and a
systematic follow-up to evaluate adherence to therapeutic
recommendations. In line with previous studies more
epilepsy patients with an anxiety disorder had previously
been undiagnosed compared to those with a depressive
episode (63% vs. 30%), and the majority of patients with a
psychiatric diagnosis was not receiving any mental health
care at the time of admission, including patients in whom a
psychiatric diagnosis had previously been established (Scott
et al,, 2021). While other routine screening procedures tend
to focus solely on epilepsy patients (Metternich et al., 2012;
Brandt et al., 2014), an early and inclusive screening procedure
was applied in this naturalistic study by including patients
with hitherto unclassified events and probable non-epileptic
events other than PNES. A broad spectrum of psychiatric
disorders including previously undiagnosed adjustment
disorder was established in this subsample warranting
psychological treatment. This finding may reflect the often
overlooked burden of uncertainty in patients who endure long
waiting times to undergo specialized diagnostic procedures in
tertiary care settings.

While a wealth of epidemiological studies has repeatedly
confirmed the high rates and clinical significance of undertreated
psychiatric comorbidities in epilepsy (Mula et al., 2021), clinical
studies that investigate the outcomes of actually implemented
screenings and treatment recommendations informed by these
epidemiological findings are unfortunately scarce (Gandy et al.,
2021). Thus, this naturalistic study is one of the few studies that
provide pragmatic guidance on the integration of psychological
care within epilepsy care including the formulation of treatment
recommendations and systematic follow-up to evaluate
outpatient adherence (Ward et al., 2020). Considering patients’
preferences, treatment recommendations were discussed with
the majority of patients who were not already receiving any
treatment and follow-up yielded high adherence rates in epilepsy
and PNES patients (94 and 100%). In comparison to other
studies the initial adherence to therapeutic recommendations in
this study is high, particularly in PNES patients (Goldstein et al.,
2020; Stone et al., 2020). Previous studies have demonstrated
the clinical relevance of strengthening patient motivation when
discussing therapeutic recommendations with PNES patients
(Tolchin et al., 2019). We assume that our formulation and
communication of a personalized psychological treatment plan
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TABLE 2 | Psychiatric comorbidities and treatment characteristics of epilepsy patients with psychiatric comorbidity.

Patient comorbidities and treatment characteristics

Comorbidities
Total (%)

Comorbid PNES
Adjustment disorder

Any depressive episode 23
Mild depressive episode 4
Moderate depressive episode 19
Any anxiety disorder 16
Treatment

Total (%)

Psychotropic pharmacotherapy

Non-pharmacological treatment

Psychotropic pharmacotherapy and

Non-pharmacological treatment 5

Newly diagnosed

Total (%)
(18%) 1/7 (14%)
(23%) 8/9 (89%)
(59%) 7/23 (30%)
(10%)
(49%)
(41%) 10/16 (63%)

New treatment recommendation

Total (%)
(18%) 2/27 (7%)
(8%) 13/31 (42%)
(13%) 4/34 (12%)

PNES, Psychogenic non-epileptic seizures.

effectively addressed patient ambivalence and thus strengthened
patient motivation to adhere to therapeutic recommendations.

Limitations

This study has several limitations inherent to its naturalistic
design. So far, our psychotherapeutic service included the
systematic screening of patients with an admission appointment.
Thus, patients who were admitted through the emergency
ward have not been included systematically and outpatients
have not been included at all. The possibility to extend our
psychotherapeutic service is limited by personnel resources, as
both psychotherapists work part-time and are externally funded.
While professional societies recommend the integration
of trained mental health staff in neurology, insurance
reimbursement schemes do not necessarily allow for such
transdisciplinary treatment.

In regard to our screening procedures, the NDDI-E was used
to screen patients with unclassified events for depression even
though it has only been validated in epilepsy patients. As the
sensitivity of the NDDI-E in patients with non-epileptic events
is not known, this may have led to a higher rate of undetected
depression in these patients than in an epilepsy sample. As a
positive screening result was followed by a standardized interview
for mental health disorders as the gold standard of confirming
psychiatric diagnoses, the unknown specificity for this subsample
was irrelevant in this study.

In addition, our follow-up period was very short and
the follow-up information about adherence to therapeutic
recommendations was only obtained through patient self-report
without additional verification. Furthermore, our follow-up
focused on the discussion of potential challenges with the
adherence to therapeutic recommendations and we have not
systematically obtained other self-reported measures to assess the
effect of reccommended treatments such as a comparison between
adherent and non-adherent patients in regard to depressive
or anxiety symptom scores, health-related quality of life, or
seizure frequency.

Future Studies

Much longer follow-up periods than 1 month are needed in order
to assess changes that occur in the context of psychotherapy.
Additional follow-up data beyond 1 month is currently being
collected and will be analyzed in future studies. Future studies
should also include additional outcome measures in order
to evaluate not only changes in psychiatric symptoms and
quality of life but also in medical outcomes. Even though
psychiatric comorbidity has been identified as a poor prognostic
marker of medical outcomes, prospective studies that show an
improvement of medical outcomes in the context of integrated
mental health care are lacking. Such studies could also investigate
the effects of a nuanced consideration of psychiatric symptoms in
regard to ASD choice and titration speed.

CONCLUSION

Integrating mental health specialists and establishing
standardized psychiatric screening and follow-up procedures
improve adherence to mental health care recommendations in
epilepsy and PNES patients.
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