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ABSTRACT

Background: In patients with active epilepsy, adverse medication effects and severity of depres-
sion are correlated with health-related quality of life, but seizure frequency is not. We sought to
examine if the same pattern exists in patients with psychogenic nonepileptic seizures (PNES).

Methods: We administered seizure calendars, quality of life (QOL) scales, depression scales, and
symptom checklists to 49 patients with video EEG–confirmed PNES. Data analysis consisted of
performing Pearson correlation coefficients, scatter plots, and t tests.

Results: Depression and symptom scores significantly increased as health-related QOL scores
decreased (partial correlation coefficient r � �0.73 for both comparisons), whereas seizure count
was nonsignificant (partial correlation coefficient r � �0.19).

Conclusions: As is seen in epilepsy, patients with psychogenic nonepileptic seizures demonstrate
that higher depressive symptoms and somatic symptoms are independently related to worsening
quality of life (QOL); however, seizure frequency is not. Seizure frequency is an important focus in
patient care and treatment trials. The findings underscore the importance of, along with seizure
counts, also examining QOL, depression, and somatic symptoms in patients with seizures.
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GLOSSARY
AED � antiepileptic drug; AEP � Adverse Events Profile; BDI � Beck Depression Inventory; DSM-IV � Diagnostic and
Statistical Manual of Mental Disorders, 4th edition; HRQOL � health-related QOL; NPE � neuropsychiatric examination;
PNES � psychogenic nonepileptic seizures; QOL � quality of life; QOLIE-31 � Quality of Life in Epilepsy–31; RIH � Rhode
Island Hospital; SCL-90 � Symptom Checklist–90; vEEG � video EEG.

Despite the prevalence of psychogenic nonepileptic seizures (PNES), no formalized treatment
for PNES has been found.1,2 Patients with PNES, presumed to have epileptic seizures, are
prescribed antiepileptic drugs (AEDs), which do not treat PNES and which sometimes exacer-
bate the condition.3,4 All the while, patients with PNES are not receiving interventions such as
psychotherapy and psychopharmacology that may treat the disorder.5

As attention to the prevalence and cost of PNES has increased,6 more research trials are
being conducted to determine effective treatments.7-9 Most seizure trials present seizure count
as a primary outcome. However, studies have suggested seizure remission alone may not be an
adequate outcome in PNES studies, as patients with reduced seizures may continue to have
psychiatric symptoms and remain disabled.10

The relationship between seizure frequency and quality of life (QOL) has been studied in pa-
tients with epilepsy, but not as extensively in patients with PNES. Gilliam11 studied 195 patients
with epilepsy to determine the relationship of neuropsychiatric function and QOL. As patients’
mood symptoms and their symptoms/adverse events increased, QOL scores decreased (using the
QOLIE-89 Global Scale12). Seizure frequency in patients with epilepsy, however, was found not to
be related to QOL. We hypothesized that similar relationships to QOL would be found in the
PNES population. In this study, we compared the relationship of QOL, depression, symptom
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scales, and seizure frequency in patients with
PNES. We also sought to extend findings exam-
ining other contributors to QOL in PNES.

METHODS Standard protocol approvals, registra-
tions, and patient consents. The protocol received approval
from the Rhode Island Hospital (RIH) Institutional Review
Board, an ethical standards committee on human experimenta-
tion. Written informed consent was obtained from all patients
participating in the study.

Patients were referred to the RIH neuropsychiatry/behav-
ioral neurology clinic after having their typical events captured
on video EEG (vEEG) revealing PNES. Patients were diagnosed

with PNES if they had stereotypic motor manifestations, with or
without change in level of consciousness, on vEEG with no epi-
leptiform activity immediately before, during, or after the event.

All patients underwent a neuropsychiatric examination
(NPE) and clinical screening by a board-certified neurologist
and psychiatrist (W.C.L.). The NPE consists of a complete neu-
rologic history and examination and a complete psychiatric his-
tory and mental status examination.

Patients between the ages of 18 and 65, who met the inclu-
sion/exclusion criteria, provided written informed consent and
enrolled in the study. The inclusion criterion was vEEG diagno-
sis of PNES. Those with equivocal diagnoses on vEEG, such as
simple partial-type PNES, were excluded. Patients with mixed
epileptic seizures and PNES who could clearly distinguish be-
tween their events were included. Other exclusion criteria in-
cluded the presence of a current psychosis (hallucinations or
delusions), current suicidality (plan and intent of killing oneself),
current substance dependence (DSM-IV criteria), mental retar-
dation, pending litigation, or disability application.

After enrolling, patients completed seizure frequency, psy-
chosocial functioning, and symptom scales. Self-report scales in-
cluded Quality of Life in Epilepsy (QOLIE-31),13 Beck
Depression Inventory (BDI),14 and the Symptom Checklist–90
(SCL-90).15 The SCL-90 is a 90-item self-report clinical rating
scale oriented toward symptoms of outpatients. The checklist
assesses 9 primary symptom dimensions and is a valid and reli-
able scale.16 The SCL-90 was substituted for the Adverse Events
Profile (AEP),17 as the AEP used in the Gilliam study11 assesses
the severity of common AED side effects. While not all patients
with PNES are taking AEDs, they have many somatic com-
plaints, and the SCL-90 captures somatic complaints, indepen-
dent of medication usage. The SCL-90 has been tested
previously in the PNES population and patients with PNES are
found to have higher SCL scores than controls.18 Medical and
historical information was collected from chart review and pa-
tient query. Seizure frequency in the 2 weeks prior to enrolling
was obtained from the patient. Two-week seizure frequency also
was collected prospectively in weekly intervals.

Statistical analysis. Analysis of the data was performed using
the SAS System, version 9.1 (Cary, NC). Correlations were cal-
culated between the QOLIE-31 and seizure frequency, BDI, and
the SCL-90 survey scores, controlling for age and gender, given
the potential for bias with the known demographic distribution
of the PNES population (80% women, 80% between the ages of
16 and 40).19 Pearson correlation coefficients were calculated for
all correlations. An a priori p value less than or equal to 0.05
was considered significant. Comparisons using t tests of
SCL-90 means between subjects taking and not taking AEDs
were calculated.

RESULTS This population of patients with PNES is
similar to populations found in the literature in so-
ciodemographic characteristics, psychiatric diag-
noses, neurologic findings, and clinical factors
(table). Three patients had mixed epilepsy/PNES. At
enrollment, AED usage was found in 25 study pa-
tients. Seizure frequency data were available for 49
patients with PNES. The comparison of retrospec-
tively collected (biweekly count prior to enrollment)
and prospective seizure counts (2 weeks after enroll-
ment) revealed similar correlation calculations.

Table Patient medical history obtained by interview and record review (n � 49)

Mean SD No. %

Sociodemographic factors
(self-reported)

Age, y 36.9 12.3

Age at NES onset, y 31.1 14.7

Female 37 75.5

Education, y 13.5 2.6

Unemployed currently 33 67.3

Receiving disability currently 18 36.7

Married currently 27 55.1

Driving currently 16 33.3

Clinical diagnosis* (made by MD)

Mood disorders* 23 46.9

Anxiety disorders* 30 61.2

Cluster B personality disorder 2 5.1

Cluster B personality traits 10 20.4

Somatoform disorders* (other than PNES) 8 16.3

Clinical factors (from history at baseline)

History of trauma/abuse 41 81.6

Previous psychotherapy 30 61.2

Treated with psychotropic medications
(past and current)

43 87.8

Benzodiazepines 14 28.6

Antidepressants 27 55.1

Antipsychotics 7 14.3

On AEDs at baseline 25 51.0

Average total no. of lifetime AEDs 2.2 2.3

Average time from PNES onset to
PNES treatment, y

4.9 7.4

Abnormal neurologic examination at enrollment 31 63.3

Abnormal MRI of the brain (past or at enrollment) 20 40.8

30-minute EEG tracing

Interictal epileptiform activity 13 16.5

Slowing only abnormality 6 12.2

Biological family history of seizures 20 41.7

History of head injury 20 40.8

*Not mutually exclusive.
PNES � psychogenic nonepileptic seizures; AED � antiepileptic drug.
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After controlling for age and gender, as SCL-90
scores increased, health-related QOL (HRQOL) de-
creased (partial correlation coefficient r � �0.73,
p � 0.0001), as shown in figure 1.

As severity of depression increased, determined by
the BDI scores, HRQOL decreased (partial correla-
tion coefficient r � �0.73, p � 0.0001), displayed
in figure 2.

QOLIE scores and seizure count, however, were
not related (partial correlation coefficient r � �0.19,
p � 0.21), as shown in figure 3.

Seizure frequency and depression scores showed
no relationship (partial correlation coefficient r �

�0.03, p � 0.84).
Paired t test of SCL-90 means between patients

with PNES taking AEDs (n � 25; mean � 100.1;
SD 66.96) and those not (n � 24; mean � 94.27;
SD 76.72) revealed no difference (t � �0.274 [df
44], p � 0.785). Patients who took AEDs and those
not taking AEDs both reported symptoms including
headaches, insomnia, memory problems, and neu-
rovegetative symptoms of depression and of anxiety,
without group differences of endorsement (t �

�0.003 [df 47], p � 0.998).

DISCUSSION In our study of patients with PNES,
as depression and somatic symptoms increased,
HRQOL decreased, while seizure frequency was not
correlated with HRQOL. The patterns of findings in
patients with PNES are the same as those that have
been found in the epilepsy population.11 In both
populations of patients with epilepsy or with PNES,
clinicians typically focus on seizures, and seizure
treatment trials typically use seizure counts as the pri-
mary outcome measure. These findings underscore the
importance of also examining secondary outcomes,
such as QOL and other psychiatric measures, along
with seizures, in our patients and in seizure trials.

Mood symptoms play a significant role in
HRQOL in patients with seizures. PNES improve-
ment or even cessation does not necessarily result in
improved psychiatric condition. For example, in one
study, nearly half of the patients remained disabled
because of psychiatric symptoms even though they
no longer had PNES.10 Depression contributes to
poor QOL in patients with PNES and ES. In pa-
tients with epilepsy, depression symptomology is a
strong predictor of a worse QOL.20 Neuropsycholog-
ical batteries administered to patients with PNES or
with epilepsy do not distinguish between the 2
groups, rather reveal that their scores are worse than
those of healthy controls in both groups. However,
patients with PNES report worse QOL in compari-
son to both epilepsy and depression norms.21 These
findings underscore the importance of evaluating
and treating mood status in patients with PNES with
the hopes of improving QOL. Though it is impor-
tant to make a diagnosis of PNES, merely presenting
the diagnosis of PNES alone is not enough, as post-
diagnosis frequency decreases are not maintained
long term.22 Diagnosing comorbid psychiatric condi-
tions and discontinuing AEDs, thereby mitigating
side effects, may be warranted in patients with
PNES.

Patients with PNES are a neuropsychiatric popu-
lation in that they not only have the psychiatric diag-

Figure 1 Scatterplot of the correlation of health-related quality of life (Quality
of Life in Epilepsy–31 [QOLIE-31]) with somatic symptoms
(Symptom Checklist–90 [SCL-90]) (r � �0.73, p � 0.0001)

QOLIE-31: the higher the score, the better the perceived quality of life. SCL-90: the higher
the score, the worse the number of reported symptoms.

Figure 2 Scatterplot of the correlation of health-related quality of life (Quality
of Life in Epilepsy–31 [QOLIE-31]) with depression scale scores
(Beck Depression Inventory–II [BDI-II]) (r � �0.73, p � 0.0001)

QOLIE-31: the higher the score, the better the perceived quality of life. BDI-II: the higher the
score, the worse the number of reported depressive symptoms.
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nosis but many times have neurologic comorbidities.
Brain abnormalities identified in epileptiform EEG
changes, MRI abnormalities, and neuropsychological
deficits are common in the PNES population.23 Our
neurologic study findings were consistent with the
literature, and neurologic findings on examination
included nystagmus, tremors, hypesthesia, hyperre-
flexia, and ataxia on tandem gait, many of which
could be attributable to the presence of AEDs. Of
note, AED toxicity, which can be manifested with
some of these neurologic signs, has been proposed as
an exacerbating factor in PNES.4

Slightly differing from the literature, however, is
that 50% of patients in our study were on AEDs.
The lower percentage may be explained by the man-
ner the AED variable was captured, which was at
enrollment in a well-defined time period, usually just
after video EEG, when many patients may have been
tapered off AEDs when lone PNES was identified.
Consistent with the literature,24 our population had
received a lifetime average of 2.2 (�2.3) AEDs, indi-
cating that the reported 50% currently taking AEDs
may have been a time-sampling issue. Patients taking
AEDs in this study reported no more or less side
effects compared to those not taking AEDs. We are
not able to comment directly on the side effects due
specifically to AEDs because patients were taking
other CNS-active agents. The similar rates of en-
dorsement of side effects between the 2 groups could
be a manifestation of the somatic nature of the pop-
ulation or to other CNS-active medications.

Limitations of this study include the inclusion of
only adults age 18 to 65 with PNES. This study was
restricted to those over the age of 18 to minimize
potential age effect bias. PNES does occur in chil-

dren but may have a different mechanism, often re-
solving with better outcomes.25 PNES does occur in
the elderly, however, studies reporting outcome mea-
sures in the elderly are limited.26-28 Another potential
limitation is that the SCL-90 was used as a surrogate
for patient symptoms, instead of the AEP used in the
Gilliam study.11 We elected to use the SCL-90 be-
cause not all patients with PNES were taking AEDs,
the symptoms of which the AEP scale targets specifi-
cally. By using the SCL-90 instead of the AEP, how-
ever, we were able to broadly survey somatic
symptoms, allowing us to assess the impact of symp-
toms on QOL. Another limitation is that in model-
ing the study after the comparisons made in the
Gilliam study to replicate the finding in the PNES
population, we did not explore the contributions of
other psychiatric disorders, which are known to oc-
cur in the PNES population.29 Thus, we are not
equating depression with QOL, given the other psy-
chopathologies in this population. We are merely
looking at select potential contributors to QOL. A
potential critique is that a 2-week seizure frequency
may not be an adequate measure of burden in PNES,
acknowledging that other studies in epilepsy have
represented seizures per month or over a year. We
would argue that the 2-week cross-section is more
precise than the retrospective “seizures per month/
year” window used in some studies, in that it more
accurately captured seizure frequency. Secondly, our
study builds on a recent study that explored the
HRQOL-PNES relationship using follow-up mailed
surveys,30 in that the QOL, depression, and symp-
toms scales in our study were collected at the time of
assessment and were time-linked with the 2 weeks
related to those seizure frequencies.

As in epilepsy, both somatic symptoms and de-
pression have a major impact on subjective health
status in patients with PNES. Though epilepsy and
PNES have different etiologies, both patient popula-
tions have a similar pattern of findings, i.e., higher
depression and adverse events/symptoms are associ-
ated with worse QOL, but seizure frequency does
not correlate with QOL. Furthermore, seizure fre-
quency was not related to depression severity in our
study. Based on reports of patients who have enrolled
in our PNES clinical trials, we speculate that the lack
of PNES frequency to QOL correlation may be due
to the fact that infrequent seizures yield the same
results as many PNES, that is, loss of driving privi-
leges, loss of job, loss of income, and loss of family
stability. So, 2 seizures can be just as socially devas-
tating as 20 seizures. The attention given by caretak-
ers also needs to be considered in the potential for
secondary gain in PNES. These factors may impact
QOL equally and independent of seizure frequency.

Figure 3 Scatterplot of the correlation of health-related quality of life
(Quality of Life in Epilepsy [QOLIE-31]) with seizure count (r �

�0.19, p � 0.21)

QOLIE-31: the higher the score, the better the perceived quality of life.
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For this reason, the primary outcome in our
PNES clinical trials and most epilepsy clinical trials
remains some form of seizure count, whether a fre-
quency or proportion reduction. As clinicians who
treat patients with seizures, one of our aims is to re-
duce seizures, as they account for significant social
restrictions in our patients’ lives. The findings from
this study are not intended to shift therapeutic out-
come targets from seizures to QOL scores. Rather,
we emphasize that secondary measures, such as QOL
and mood scales, may be important adjunctive com-
ponents to clinical care and clinical trials.

In point of fact, day-to-day functioning also may
be related with how depressed and how many other
symptoms the patient experiences, possibly explain-
ing the relationship between QOL and depression/
somatic symptom severity. On the other hand,
though the disorders present similarly clinically and
share QOL determinant characteristics, the experi-
ence of patients with epilepsy and PNES is very dif-
ferent. Patients with PNES, when compared to
patients with epilepsy, often have a more external
locus of control and use their emotions to cope with
situations.31 Some authors have proposed that pa-
tients with PNES have a tendency to over-report so-
matic and social functioning difficulties and may
minimize self-reported mood disorders.32

Research examining the potential causal pathways
linking seizures, QOL, depressive and somatic symp-
toms, and health outcomes would be of great benefit.
Just as in symptomatic epilepsies where an underlying
etiology produces a seizure, many times, the seizures of
PNES are a sign of an underlying process. Focusing
only on the PNES without attending to the underlying
process would be as egregious as only addressing the
patient with epilepsy with AEDs while overlooking the
underlying neoplasm causing the seizures. Acknowledg-
ing the complexity of the 2 disorders, further explora-
tion in the similarities and differences between patients
with epilepsy and PNES could be warranted to inform
prognosis and treatment.
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