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ABSTRACT

Objective: To investigate the effectiveness of mindfulness-based therapy (MT) and social support
(SS) in patients with drug-resistant epilepsy.

Methods: We performed an assessor-blinded randomized control trial. Sixty patients with drug-
resistant epilepsy were randomly allocated to MT or SS (30 per group). Each group received 4
biweekly intervention sessions. The primary outcome was the change in the total score of the
Patient-Weighted Quality of Life in Epilepsy Inventory (QOLIE-31-P). Secondary outcomes
included seizure frequency, mood symptoms, and neurocognitive functions. The assessors were
blinded to the patient’s intervention grouping. Results were analyzed using general linear model
with repeated measure.

Results: Following intervention, both the MT (n = 30) and SS (n = 30) groups had an improved
total QOLIE-31-P, with an improvement of +6.23 for MT (95% confidence interval [Cl] +4.22 to
+10.40) and +3.30 for SS (95% CI +1.03 to +5.58). Significantly more patients in the MT
group had a clinically important improvement in QOLIE-31-P (+11.8 or above) compared to those
who received SS (11 patients vs 4 patients). Significantly greater reduction in depressive and
anxiety symptoms, seizure frequency, and improvement in delayed memory was observed in the
MT group compared with the SS group.

Conclusions: We found benefits of short-term psychotherapy on patients with drug-resistant
epilepsy. Mindfulness therapy was associated with greater benefits than SS alone in quality of
life, mood, seizure frequency, and verbal memory.

Classification of evidence: This study provides Class Il evidence that mindfulness-based therapy
significantly improves quality of life in patients with drug-resistant epilepsy. Neurology®
2015;85:1100-1107

GLOSSARY

AED = antiepileptic drug; BAI = Beck Anxiety Inventory; BDI-Il = Beck Depression Inventory-Il; Cl = confidence interval;
hp2 = partial n?; MT = mindfulness therapy plus social support; PWE = people with epilepsy; QOL = quality of life; QOLIE-
31-P = Patient-Weighted Quality of Life in Epilepsy Inventory; RCT = randomized controlled trial; SS = social support.

The view that epilepsy and psychological disturbances share a bidirectional relationship has been
supported by both population-based and experimental studies.'™ These findings have drawn
recent attention to the potential role of psychobehavioral therapy for people with epilepsy
(PWE). Trials examining different types of psychotherapy for PWE supported the use of
cognitive-behavioral therapy—based approach and mind—body approach on improving psycho-
logical states and quality of life (QOL). Their effects on seizure control, however, are
inconsistent.’

Mindfulness is a form of mental meditation that has become a popular health practice. The
central element of mindfulness is to cultivate mindful attentional control by focusing on
present-moment stimuli with nonjudgmental and acceptance attitude.®” It has been incorpo-
rated into psychotherapy in recent decades.®” Current evidence suggests that mindfulness could
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have benefits on a wide range of health meas-
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depressive and anxiety symptoms), physical

ures, including mental well-being

conditions'* (e.g., chronic pain), neurophysio-
logic markers'>™" (e.g., immune system, corti-

cal thickness, gray matter concentration), and
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cognitive functions e.g., learning, working

memory). The effects of mindfulness on well-
being and seizure control in PWE have been
tested in a few randomized controlled trials
(RCTs)."®" Despite methodologic limitations,
their results suggested sustained benefits in
QOL and seizure control in patients with
drug-resistant epilepsy.

We undertook an assessor-blinded RCT to
examine the effects of mindfulness therapy plus
social support (MT) compared with social sup-
port alone (SS) as an attention placebo control
among patients with drug-resistant epilepsy.

METHODS Study objectives. The primary objective was to
evaluate the effect of a 4 biweekly MT group on QOL in patients
with drug-resistant epilepsy compared to a 4 biweekly SS group as
attention placebo. The secondary objective was to evaluation the
effect of each intervention on psychological states, seizure control,

and neurocognitive functions.

Standard protocol approvals, registrations, and patient
consents. The study was approved by the Joint Chinese Univer-
sity of Hong Kong—New Territories East Cluster Clinical
Research Ethics Committee Review Board. Written informed
consent was obtained from all participants. The trial was regis-
tered with clinicaltrials.gov (NCT02060422).

Participants. Patients were eligible for inclusion if they were 18
years or older with a diagnosis of epilepsy resistant to antiepileptic
drug (AED) treatment according to the consensus definition by
the International League Against Epilepsy.*® Exclusion criteria
included a primary diagnosis of organic mental disorder, psy-
chotic disorders, psychogenic nonepileptic seizures, learning dis-
ability, or mental retardation. Patients were recruited from the
neurology clinics of the Prince of Wales Hospital, a teaching

hospital of the Chinese University of Hong Kong.

Procedures. Figure 1 shows the timeline of subject recruitment.
Patients with drug-resistant epilepsy were referred by neurologists
from the neurology clinics to a research assistant for recruitment.
All referred patients were invited to participate and assessed for
eligibility. Upon successful recruitment with signed informed
consent, patients’ demographic and clinical characteristics were
collected. Randomization was performed by an independent
research assistant. Patients were stratified by sex and age (by
median split) into 4 blocks (young-female, young-male, old-female,
old-male). Simple randomization by drawing was performed within
each block to assign patients to one of the groups alternatively.
Patients then received baseline assessment and entered a
prospective baseline period of 6 weeks for seizure record on a
diary, followed by an intervention period with 4 biweekly
MT or SS) over 6 weeks.

Postintervention assessment was conducted at 6 weeks after the

intervention  sessions  (either

last intervention session; seizures were recorded during this 6-week

period. A team of trained research assistants with a bachelor’s degree
in psychology who were blinded to participants’ intervention group
performed all assessments; they were separated into 2 teams, one for

baseline assessment and the other for postintervention assessment.

Intervention. Intervention comprised an active treatment condi-
tion: MT and an attention placebo control SS. Intervention was
delivered in group format with four 2.5-hour biweekly sessions.
Each group consisted of 7-8 participants; all interventions were
conducted by the same clinical psychologist (V.T.).

Components of the interventions are listed in appendix e-1 on
the Neurology® Web site at Neurology.org. All participants received
an identical educational package on basic knowledge and manage-
ment of epilepsy, including layman terms of the etiology and types
of seizure, sleep hygiene, and importance of drug adherence and
regular exercise. The MT protocol was designed based on several
guiding references on mindfulness.®*"** We emphasized the con-
cept of mind-body connection that has been rooted in the Chinese
culture. Furthermore, we incorporated mindfulness techniques
with the concept of acceptance as coping with seizure-related dis-
turbances, i.e., auras and postictal physical and psychological reac-
tions.”’  Participants had  experiential, progressive  training
on mindfulness techniques during sessions (appendix e-1). They
were encouraged to have a 45-mintue daily mindfulness practice.
No direct intervention was involved in the SS group. It was de-
signed to provide a supportive atmosphere on their illness experi-
ences and self-help strategies with the same contact hours and group

format as the MT group.

Outcomes. The primary outcome was the difference in the
changes between the 2 groups in the total absolute score on the
Patient-Weighted Quality of Life in Epilepsy Inventory (QOLIE-
31-P). The total score reflects the patient’s subjective well-being
toward his or her QOL in various aspects related to epilepsy. Scores
range between 0 and 100, with higher scores indicating better well-
being. The criterion for a clinically important change was
determined by >11.80 points of change in QOLIE-31-P total
score.”?

Secondary outcomes included measures of psychological
states by Beck Depression Inventory—II (BDI-II) and Beck Anx-
iety Inventory (BAI); cognitive functions by the Chinese Audi-
tory Verbal Learning Test, Rey Complex Figure Test and
Recognition Trial, Category Fluency Test, Digit Span Test,
and Stroop Color and Word Test—Victoria version; and seizure
control in terms of number of seizures based on seizure diary and
Seizure Severity Questionnaire. The references of all outcome

measures are listed in appendix e-2.

Sample size. Using the QOLIE-31-P overall score as the
primary outcome measure to detect a change in QOL, it was
calculated that 60 patients with drug-resistant epilepsy (30 in
cach group) were needed to achieve statistical power of 0.8 to
detect medium to large effect size of 0.74 of the QOLIE-31-P

overall score at significant level of 0.05 in a 2-tailed test analysis.

Statistical analysis. We estimated the effect of intervention
(i.e., MT vs SS) on change in the dependent variables using gen-
eral linear model with repeated measures. Continuous data were
tested for normality and logarithmic transformation was per-
formed. Within-subject time factor (preintervention and
postintervention change for both groups) and between-subject
group factor (change from baseline for each group) were
examined. Group-by-time interaction effect was used to
estimate the differences of change between 2 groups. Null
hypothesis was rejected with p value less than 0.05. Partial m?

(hp2) was used to determine the effect size, with values of
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[ Figure 1 Patient recruitment timeline

Intervention (weeks)

* Recruitments

¢ Randomization

¢ Preintervention
assessment

Record seizure frequency 1 2 3 4 5 6 Record seizure frequency
MT/SS MT/SS | | MT/SS MT/SS Postintervention
#1 #2 #3 #a assessment

MT = mindfulness therapy plus social support; SS = social support.

0.01-0.06, 0.06-0.14, and >0.14 representing small, medium,
and large effect sizes, respectively.?*> The x? test was performed
to compare the number of patients who had clinically important
change in QOLIE-31-P from baseline to postintervention
assessment between the 2 groups. Phi coefficient (¢) was used
to determine the effect size, with values of <0.20, 0.20-0.60, and
>0.60 representing small, medium, and large effect size,
respectively.”?¢ McNemar test was used to analyze the
difference in patients who had change in the severity category
of BAI and BDI-II at baseline and postintervention in the 2
groups. Statistical analysis was performed using IBM (Armonk,
NY) SPSS version 20.0.

Classification of level of evidence. This study provides Class
1T evidence that mindfulness-based therapy significantly improves

QOL in patients with drug-resistant epilepsy.

RESULTS The study was carried out between
September 2011 and January 2013. There was no
change to the methods after trial commencement.
We invited a total of 100 patients with drug-resistant
epilepsy to participate. The most commonly cited
reasons for unwillingness to participate (n = 27)
were time constraints (n = 22) and long distant to

[ Figure 2 Flowchart of the study participants

1102

[ Enroliment

Assessed for eligibility

o Long distance to travel (5)

« Received allocated intervention (31)
« Did not receive allocated intervention (0)

e Lost to follow-up (did not show up in
the follow-up assessment) (1)

(N=100) Excluded (n=39):
¢ Organic mental disorder (5)
o Mental retardation (2)
» o Limited literacy (5)
¢ Unwilling to participate (27)
o Time constraint (22)
Randomized
(n=61)
A 4 [ Allocation A
Mindfulness therapy plus social support Social support group alone (n=31)
group (n=30):
« Received allocated intervention (30)
« Did not receive allocated intervention (0)
h 4 [ Follow-up ] A 4
e Lost to follow-up (0)
e Discontinued intervention (0)
¢ Discontinued intervention (0)
\ 4 [ Analysis ] v

Analyzed (n=30):
« Excluded from analysis (n=0)
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travel (n = 5). Of the 61 who were willing to participate
in the study, all met the inclusion criteria and were
successfully enrolled and randomized. One patient did
not show up to the postintervention evaluation, thus a
total of 60 completed data (30 in each group) were
analyzed (figure 2). Patents in the 2 groups had
similar  demographics and clinical =~ characteristics
(table 1). All patients indicated that they had not
participated in any group psychological intervention.
No patient reported experience of meditation practice.
There was no adverse event during or after the
interventions. Tables 2 and 3 show the preintervention
and postintervention scores and changes in all dependent

variables with 95% confidence interval (CI).

Quality of life. The mean of the QOLIE-31-P total at
postintervention statistically improved in both groups
with a large effect size (F; 55 = 30.35, p < 0.001, hp2
= 0.334, 95% CI +3.38, +7.24). Group-by-time
interaction was not significant. However, more
patients in the MT group had clinically important
improvement on QOLIE-31-P total score (11/30;
36.6%) compared to the SS group (4/30; 13.3%).

The difference was significant with a medium effect

[ Table 1 Clinical and demographic characteristics ]
Mindfulness Social support
group (n = 30) group (n = 30)
Age, y, mean (SD) 34.77 (10.26) 35.47 (11.22)

M:F, n (%) 14 (46.7):16 (53.3) 14 (46.7):16 (53.3)
% Right-handed 96.7 86.7
Age at onset, y, mean (SD) 14.33 (9.56) 16.87 (12.48)
Disease duration, y, mean (SD) 20.43 (9.95) 18.93 (11.08)
Total seizures in 6 wk preintervention, mean (SD)  9.83 (9.78) 9 (11.79)
Last seizure, % within 1 wk 40 36.7
Epileptic foci, % temporal 433 333
No. of current epileptic drugs, %

Monotherapy 36.7 40.0

Two 283 40.0

Three 36.7 16.7

Four or more 3.3 3.3
Most commonly used AEDs, %

Carbamazepine 50 40

Valproate 30 36.7

Lamotrigine 26.7 26.7

Levetiracetam 30 26.7
Epileptic foci, % temporal 433 333
Concomitant nonpsychiatric illness, n 5) 5)
Concomitant psychiatric illness, n 3 2
Educational level, % >11 y 76.7 80
Occupation, % full-time employment 56.7 53.3

size [x* (1) = 4.356, p = 0.037, @ = 0.269]. The
number needed to treat for the MT group was 4.29
(95% CI 2.25, 44.83) with an absolute risk reduction
of 23.3% (95% CI 2%, 44%).

Statistically significant improvements were found in
other aspects of QOL by within-subject tests, includ-
ing energy (F = 12.51, p = 0.001, hp2 = 0.177,
95% CI +2.14, +8.02), mood (F = 7.04, p =
0.010, hp2 = 0.108, 95% CI +1.16, +8.27), med-
ication effect (F = 4.38, p = 0.041, hp2 = 0.070,
95% CI +0.23, +8.80), and seizure worry (F =
34.02, p < 0.001, hp2 = 0.370, 95% CI +2.90,
+11.19). There was no significant group-by-time
interaction.

Mood. Patients in both groups had a statistically sig-
nificant reduction in BAI scores after intervention;
within-subject test revealed significant main effect of
time (F = 23.44, p < 0.001, hp2 = 0.288, 95%
CI —6.44, —1.76). Group-by-time interaction effect
was significant with a medium to large effect size (F =
7.46, p = 0.008, hp2 = 0.114). In the MT group, 12
(40%) reported moderate to severe anxiety at baseline
(raw score =16). After intervention, 10 (33.3%)
became mild or asymptomatic (raw score =15), 2
(6.7%) were unchanged, and 1 (3.3%) changed for
the worse and became moderately to severely anxious
from a mild level at baseline. In the SS group, 10
(33.3%) had moderate to severe anxiety at baseline.
(30.0%) became mild or
asymptomatic, 1 (3.3%) was unchanged, and 2

After intervention, 9

(6.7%) deteriorated and became moderately to
severely anxious. According to McNemar tests, a
clinically significant difference in terms of the
number of patients who had change of severity
category preintervention and postintervention was
demonstrated only in the MT group (p = 0.012)
but not the SS group (p = 0.065). While there was
a statistically significant reduction in the scores of BAI
in both groups, clinical significance was demonstrated
only in the MT group.

For BDI-II, within-subject test revealed significant
main effect of time (F = 43.66, p < 0.001, hp2 =
0.429, 95% CI —6.39, —3.21), suggesting a statisti-
cally significant reduction of BDI-II scores in both
groups after treatment. Group-by-time interaction
was significant with a medium effect size (F = 4.19,
p = 0.045, hp2 = 0.067). Seven patients (23.3%) in
each group had a moderate to severe range (raw scores
=20) of depression at baseline. After intervention,
4 (13.3%) improved to mild or asymptomatic (raw
scores =19) and 3 (10.0%) were unchanged in each
group. No patient changed for the worse. There was
no statistically significant difference on change of
severity category preintervention and postintervention

(p = 0.125 for both groups). This suggested that
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33.82 (26.48, 41.15) 37.90 (31.28, 44.54) +4.08 (-3.41, +11.57) 35.44 (26.56, 44.32) 40.39 (31.67, 49.12) +4.95 (+0.27, +9.64)

Medication effect

+4.99 (+1.62, +8.36)

37.88(28.33, 47.43)

+9.09 (+1.31, +16.87) 32.89 (23.02, 42.76)

32.46 (22.90, 42.03)

23.37 (16.77, 29.96)

Seizure worry

Patient-Weighted Quality of Life in Epilepsy Inventory.

Scores presented as mean (95% confidence interval).

Abbreviation: QOLIE-31-P

although there was a statistically significant reduction
in BDI-II scores in both groups, this difference was of
no clinical significance.

Cognitive functions. Within-subject test revealed a signifi-
cant improvement over time on 2 trials of verbal mem-
ory: recall after interference and delayed recall (F =
17.66, p < 0.001, hp2 = 0.233, 95% CI +0.49,
+1.47; and F = 2843, p < 0.001, hp2 = 0.329,
95% CI +0.69, +1.81 for the 2 trials, respectively).
Group-by-time interaction effects were significant for
both (# = 6.21, p = 0.016, hp2 = 0.097; and F =
25.48, p < 0.001, hp2 = 0.305) with medium to large
effect sizes. Within-subject improvement was significant
for 3 measures on verbal recognition memory. Results
showed increased number of recognition correct hit (F =
4.37, p = 0.041, hp2 = 0.070, 95% CI +0.13,
+0.58), reduction of recognition false alarm (F =
15.06, p < 0.001, hp2 = 0.206, 95% CI —1.15,
—0.28), and increased percentage correct recognition
F = 1797, p < 0.001, hp2 = 0.237, 95% CI
+1.00, +3.07). Significant group-by-time interaction
suggested that patients in the MT group had less false
alarm in recognition (F = 10.95, p = 0.002, hp2 =
0.155) and increased on the percentage of correct
recognition (¥ = 10.67, p = 0.002, hp2 = 0.155)
than patients in the SS group.

For nonverbal memory function, within-subject in-
creases were significant on both immediate recall (F =
15.63, p < 0.001, hp2 = 0.212, 95% CI +1.85,
+4.54) and delayed recall (F = 14.63, p < 0.001,
hp2 = 0.201, 95% CI +1.13, +3.69). There was no
significant group-by-time interaction. No change was
observed in nonverbal recognition.

There were neither within-subject nor between-
subject differences on Category Fluency Test, Digit Span
Test, or Stroop Color and Word Test—Victoria version.

Seizure control. Seizure frequency was significantly
reduced in the within-subject test (F = 25.51, p <
0.001, hp2 = 0.306, 95% CI —3.96, —1.64). Group-
by-time interaction was statistically significant (F =
5.90, p = 0.018, hp2 = 0.092) with a medium to
large effect size. Although within-group test showed a
statistically significant reduction in seizure severity
(F = 1528, p < 0.001, hp2 = 0.209, 95% CI
—0.91, —0.29), there was no significant difference
between the 2 groups.

DISCUSSION In this RCT, we found benefits of
group-based short-term psychobehavioral therapies in
patients with drug-resistant epilepsy on improving
QOL and mood and reducing seizure frequency and
severity. More patients had a clinically important
improvement in QOL in the mindfulness therapy
group compared to social support alone. Mindfulness
therapy was also found to improve anxiety with
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Mindfulness group (n = 30)

[ Table 3 Preintervention and postintervention scores and changes in secondary outcomes

Social support group (n = 30)

Baseline Postintervention Changes Baseline Postintervention Changes
Psychological measures
BDI-II 12.43 (9.33, 15.54) 6.90 (4.49, 9.31) -5.53 (-7.28, -3.79) 13.53 (9.84, 17.23) 9.47 (6.26, 12.67) -4.07 (-6.62, -1.31)2
BAI 15.10 (11.38, 18.82) 9.73 (6.25, 13.22) -5.37(-8.52, —2.21) 13.53(9.09,17.97) 10.70 (7.24, 14.16) -2.83(-6.43, +0.76)*
Seizure indexes
Seizure frequency in 6 wk 9.83(6.18, 13.48) 5.90 (2.88, 8.92) -3.93 (-5.79, +2.08) 9.00 (4.59, 13.40) 7.33(3.46,11.21) -1.67 (-3.03, -0.30)°
Seizure Severity Index 3.31 (2.69, 3.92) 2.55 (2.06, 3.03) -0.76 (-1.21, -0.32) 3.35(2.76, 3.95) 2.91 (2.44, 3.38) —0.44 (-0.89, +0.00)
Neurocognitive tests
Verbal memory (CAVLT)
ImmR 44.53 (41.40, 47.67) 54.37 (51.05, 57.68) +9.83 (+6.28, +13.39) 44.97 (41.54, 48.39) 47.50 (43.82, 51.17) +2.53 (+0.88, +4.18)
ImmRA 9.90 (9.00, 10.79) 11.47 (10.48, 12.46) +1.57 (+0.66, +2.47) 10.03 (9.16, 10.90) 10.43 (9.63, 11.23) +0.40 (+0.08, +0.72)%
DelR 9.03 (8.08, 9.99) 11.47 (10.43, 12.51) +2.43 (+1.59, +3.28) 10.00 (9.09, 10.90) 10.07 (9.09, 11.05) +0.70 (-0.38, +0.52)
DelReco 13.50 (13.06, 13.94) 14.03 (13.69, 14.38) +0.53 (+0.11, +0.96) 13.53 (12.96, 14.11) 13.60 (13.10, 14.09) +0.70 (-0.32, +0.46)
DelFA 2.70 (1.82, 3.58) 1.43(0.59, 2.28) -1.27 (-2.05, -0.48) 3.03 (1.79, 4.27) 2.86 (1.67, 4.06) -0.17 (-0.49, +0.16)°
RPC 91.6 (89.68, 93.52) 95.20 (93.26, 97.14) +3.60 (+1.87, +5.33) 91.00 (87.83, 94.17) 91.47 (88.66, 94.27) +0.47 (-0.47, +1.40)
Nonverbal memory (RCFT)
ImmR 19.25 (16.45, 22.05) 24.03 (21.02, 27.05) +4.78 (+2.40, +7.17) 19.12 (16.53, 21.71) 20.72 (18.29, 23.14) +1.60 (+0.49, +2.71)
DelR 19.95 (17.23, 22.67) 23.48 (20.69, 26.28) +3.53 (+1.19, +5.87) 19.92 (17.36, 22.47) 21.20 (18.71, 23.69) +1.28 (+0.21, +2.36)
DelReco 20.17 (19.46, 20.87) 20.70 (19.95, 21.48) +0.53 (-0.10, +1.17) 19.77 (19.96, 20.57) 19.43 (18.47, 20.39) -0.33(-0.81, +0.15)
Category Fluency Test 26.50 (23.23, 29.77) 29.27 (26.09, 32.44) +2.76 (-0.03, +5.57) 27.63 (25.40, 29.86) 28.27 (26.22, 30.31) +0.63 (-0.48, +1.75)
DS forward sequence 8.43(7.89, 8.97) 8.60 (8.09, 9.11) +0.17 (-0.32, +0.66) 8.40 (8.05, 8.75) 8.27 (7.89, 8.65) -0.13(-0.41, +0.14)
DS backward sequence 5.17 (4.59, 5.75) 5.80 (5.22, 6.38) +0.63 (+0.83, +1.18) 5.30 (4.70, 5.89) 5.50 (4.93, 6.07) +0.20 (-0.07, +0.47)
Stroop test
DotRT, s 15.43 (13.29, 17.57) 1423 (12.26, 16.21) -1.19 (-2.60, +0.22) 14.21 (12.04, 16.38) 14.59 (13.15, 16.04) +0.38 (-0.92, +1.68)
WordRT, s 19.71 (15.70, 23.27) 16.30 (13.56, 19.05) -3.41(-6.58, +0.24) 17.52 (15.10, 19.94) 18.26 (15.48, 21.03) +0.73 (-1.11, +1.58)
CWRT, s 26.67 (22.40, 30.93) 25.49 (19.46, 31.52) -1.18(-6.42, +4.06) 25.13 (22.29, 27.96) 24.45 (21.68, 27.24) —-0.67 (-1.25, —0.89)
IF, s 11.23 (8.31, 14.15) 11.25 (6.74, 15.76) +0.02 (-4.76, +4.80) 10.92 (8.78, 13.05) 9.86 (7.71, 12.01) —-1.05 (-2.66, +0.56)

SOTT

Abbreviations: BAl = Beck Anxiety Inventory; BDI-Il = Beck Depression Inventory-Il; CAVLT = Chinese Auditory Verbal Learning Test; CWRT = Color-Word Trial reaction time; DelFA = delayed recognition false
alarm; DelR = delayed recall; DelReco = delayed recognition; DotRT = Dot Trial reaction time; DS = Digit Span Test; IF = interference; InmR = immediate recall; InmRA = immediate recall after interference; RCFT
= Rey Complex Figure Test; RPC = recognition percentage correct; RT = reaction time; WordRT = Word Trial reaction time.

Scores presented as mean (95% confidence interval).

@ Statistically significant group-by-time interaction at p < 0.05.
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clinical significance. Although our results demonstrated
statistical improvement on several cognitive measures
including verbal and nonverbal memory, the findings
should be interpreted with caution as practice effects
cannot be ruled out.

There has been increasing research interest in the
role of psychobehavioral therapy in epilepsy. The
occurrence of an epileptic seizure has been hypothe-
sized as an endpoint of multiple precipitating factors,
including general stress, risk factor (e.g., missed med-
ication), trigger (e.g., visual stimuli, cognitive or emo-
tional triggers), and warning (i.e., prodromal phase
and aura).” Under this model, psychobehavioral ther-
apy may increase an individual’s ability to resist the
buildup of these precipitants, probably through
improving epilepsy knowledge and adjustment, man-
aging stress, and reducing psychiatric comorbidities.’
Based on this hypothesis, we found that mindfulness
therapy had positive effects on PWE beyond subjec-
tive QOL but also extended to mood, seizure fre-
quency, and cognitive performance. Our results
were consistent with previous reports that found sig-
nificant effects of mindfulness-based therapy on sei-
zure frequency and QOL compared to supportive
therapy alone.”

Despite positive evidence, the mechanism
of mindfulness has not been clearly understood.
Mindfulness practice facilitates a sense of nonjudg-
mental acceptance towards internal bodily sensations,
mental processes, and external stimuli. This process
has been hypothesized to cultivate a habit of pure
awareness and attention at present, hence reducing
emotional interpretation and judgments that often
underlie emotional distress.”*'**”* In mood disor-
ders, it was believed that being aware of negative
emotions and allowing the presence of those feelings
with an acceptance attitude could lessen distress.”**
In PWE, there was a notion that instead of struggling
to avoid seizures, an acceptance of its occurrence
might paradoxically have an inhibiting effect.’>** In
our mindfulness-based therapy, patients were trained
to recognize and accept rather than avoid the feelings
associated with seizure, e.g., fear of seizure and bodily
discomfort. This mindful acceptance likely contrib-
uted to improved seizure control.

Our study also found improvement in delayed ver-
bal memory in the mindfulness therapy group that
was significantly more substantial than in the social
support group. Some studies demonstrated the effects
of mindfulness on improved working memory, and
attributed this to increased cognitive capacities that
prevented newly learned materials from being lost
despite exposure to stressful stimuli.* In our test set-
tings, patients were exposed to interferences between
the initial learning phase and the delayed verbal mem-
ory test. Mindfulness practice possibly enhanced their
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abilities to retain and retrieve newly learned informa-
tion and differentiate target words from noises after
interferences.

The general improvement in QOL in patients
who received social support could be explained by a
few reasons. First, all patients received an educational
package including epilepsy knowledge and lifestyle
recommendations. Studies have consistently showed
that improved knowledge alone could have a positive
impact on psychosocial outcomes in PWE.*"#* Fur-
thermore, group participation itself might contribute
to such improvement, since socialization is an impor-
tant determinant of QOL.* It has been shown that
PWE who attended a social support group had a more
positive attitude on future outlook compared to those
who did not.>* Peer gatherings provide a supportive
platform for the exchange of similar experiences; such
a process possibly contributed to a better sense of
well-being.

Some limitations of this study should be noted.
Generalizability of the findings was limited by the
hospital-based, single-center design. The benefits of
seizure control, mood, and neurocognitive functions
were secondary outcomes and should be viewed as
exploratory. Since parallel versions of the cognitive tests
were not available, practice effect was not controlled.
The long-term therapeutic effects were not measured.
In addition, an untreated control group was lacking,
although including one was considered ethically diffi-
cult. The amount of time spent on mindfulness prac-
tice outside therapeutic sessions was not measured.
Due to ethical reasons, medication change was not pro-
hibited. Nonetheless, AED regimen was adjusted
between the preintervention and postintervention as-
sessments in only one patient in the SS group. Further-
more, effects of AEDs on cognitive and psychological
functions might have confounded our results in mood
and neurocognitive functions, although the types of
AEDs taken by both groups were similar (table 1).

This study provides evidence that mindfulness
therapy delivered with social support is more effective
than social support alone in improving QOL and
reducing anxiety of patients with drug-resistant epi-
lepsy. Both mindfulness therapy and social support
appear to benefit the well-being, seizure control,
and cogpnitive function in this patient group. Future
research may include a waitlist control design, with
long-term evaluation of the sustainability of therapeu-
tic effects coupled with more objective measures of
changes such as neuroimaging.
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