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Background: Although self-management is recommended for
persons with epilepsy, its optimal strategies and effects are un-
certain.

Purpose: To evaluate the components and efficacy of self-
management interventions in the treatment of epilepsy in
community-dwelling persons.

Data Sources: English-language searches of MEDLINE, Co-
chrane Central Register of Controlled Trials, PsycINFO, and
CINAHL in April 2018; the MEDLINE search was updated in
March 2019.

Study Selection: Randomized and nonrandomized compara-
tive studies of self-management interventions for adults with
epilepsy.

Data Extraction: An investigator assessed study character-
istics; intervention details, including 6 components of self-
management; and outcomes, which were verified by a second
reviewer. Risk of bias (ROB) was assessed independently by 2
investigators.

Data Synthesis: 13 randomized and 2 nonrandomized studies
(2514 patients) evaluated self-management interventions. Inter-
ventions were delivered primarily in group settings, used a me-
dian of 4 components, and followed 2 general strategies: 1

based on education and the other on psychosocial therapy.
Education-based approaches improved self-management be-
haviors (standardized mean difference, 0.52 [95% CI, 0.0 to
1.04]), and psychosocial therapy–based approaches improved
quality of life (mean difference, 6.64 [CI, 2.51 to 10.77]). Overall,
self-management interventions did not reduce seizure rates, but
1 educational intervention decreased a composite of seizures,
emergency department visits, and hospitalizations.

Limitation: High ROB in most studies, incomplete interven-
tion descriptions, and studies limited to English-language
publications.

Conclusion: There is limited evidence that self-management
strategies modestly improve some patient outcomes that are im-
portant to persons with epilepsy. Overall, self-management re-
search in epilepsy is limited by the range of interventions tested,
the small number of studies using self-monitoring technology,
and uncertainty about components and strategies associated
with benefit.
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Epilepsy affects about 50 million people worldwide
(1), with the highest rates in children and older

adults. Persons with epilepsy have higher rates of injury
and premature death than the general population, and
many face diminished quality of life (QOL), even if their
seizures are controlled (2–4). Seizure control and med-
ication adherence are common challenges among pa-
tients (5–8). Some forms of epilepsy and many anticon-
vulsants are associated with cognitive impairment or
behavioral issues, complicating care plans and medica-
tion adherence. Patient self-management behaviors are
important in controlling epilepsy, because decreased
patient participation in treatment regimens is a major
cause of breakthrough seizures, leading to increased
hospital use and mortality (9, 10).

In 2003, the Institute of Medicine defined self-
management support as “the systematic provision of
education and supportive interventions by health care
staff to increase patients' skills and confidence in man-
aging their health problems, including regular assess-
ment of progress and problems, goal setting, and
problem-solving support” (11). Self-management sup-
port is a core component of care delivery models for
chronic disease and a requirement for participation in
some Medicare alternative payment programs (12–16).

Systematic reviews have shown that self-management
support for patients with chronic illness improves symp-
toms and role function, but these positive effects are
influenced by the type of chronic illness and the self-
management skills taught (17–19). Further, the effec-
tiveness of self-management may be diminished by
conditions associated with epilepsy, such as traumatic
brain injury or depressive disorders, and by low
health literacy. For patients with epilepsy, robust self-
management skills may improve self-efficacy and med-
ication adherence, prevent seizure triggers, and in-
crease patient and family knowledge regarding when
to seek urgent medical care. Self-management inter-
ventions hold promise for patients with epilepsy, al-
though the paroxysmal nature of seizures, along with
prevalent comorbid conditions, may attenuate the ben-
efit. We conducted a systematic review to examine the
effect of self-management in patients with epilepsy.
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METHODS
Study Design

This work is part of a Veterans Health Administra-
tion (VHA)–funded report available online (www.hsrd
.research.va.gov/publications/esp). The present analy-
sis addresses 2 questions: For adults with epilepsy,
what are the most commonly used components of self-
management interventions, and what are the effects of
these interventions on self-management skills and self-
efficacy, clinical outcomes, and health care use? This
review followed a published protocol (PROSPERO:
CRD42018098604) developed with input from stake-
holders and follows the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) state-
ment (20).

We developed a conceptual framework that out-
lines the population, intervention, outcomes, and po-
tential effect moderators (Appendix Figure 1, available
at Annals.org). Self-management was defined as inter-
ventions that aim to equip patients with skills to actively
participate in and take responsibility for managing their
epilepsy. We adapted an existing operational definition
(21) to increase the breadth of eligible interventions (re-
quiring only 1 component beyond knowledge acquisi-
tion, instead of 2) to specify that decision-making skills
should be aimed at epilepsy-relevant behaviors.

Data Sources and Searches
In collaboration with an expert reference librarian,

we searched MEDLINE (via PubMed), the Cochrane
Central Register of Controlled Trials, PsycINFO, and
CINAHL in April 2018. The MEDLINE search was up-
dated on 25 March 2019 (Appendix Table 1, available
at Annals.org). We also screened reference lists from
published reviews.

Study Selection
Our prespecified eligibility criteria are listed in

Appendix Table 2 (available at Annals.org). Major eligi-
bility criteria were a comparative evaluation of a self-
management intervention for adults with epilepsy,
delivered in the outpatient setting or by remote tech-
nology and using a randomized trial, nonrandomized
trial, controlled before–after, or prospective cohort
study design. We used artificial intelligence technology
(DistillerAI; Evidence Partners) to assist with screening
abstracts (22). All citations classified by DistillerAI with
certainty (that is, eligible or ineligible) were reviewed
by 1 investigator (23). All other citations (50%) under-
went abstract screening by 2 investigators. Articles in-
cluded by an investigator or artificial intelligence algo-
rithm underwent full-text screening by 2 investigators.
Disagreements were resolved by consensus between
the investigators or by a third investigator.

Data Extraction and Quality Assessment
Data from published reports were abstracted into a

customized DistillerSR database by 1 reviewer; a sec-
ond investigator reviewed these data for accuracy. Data
elements included descriptors to assess applicability,
study quality, outcomes, and intervention details. Inter-
vention characteristics included interventionist training,

family member or caregiver involvement, delivery
method, duration or intensity, and peer support. With
input from stakeholders, we specified the primary out-
comes as self-management behaviors, QOL, and sei-
zure rates. We contacted 1 author to request missing
study details but did not receive a response.

Two investigators independently assessed study
quality, and disagreements were resolved by consen-
sus or through arbitration by a third investigator. We
used the Cochrane Effective Practice and Organisation
of Care Risk of Bias (ROB) Tool, which is applicable to
randomized and nonrandomized studies (24), and as-
signed a summary ROB score (low, unclear, or high) to
individual studies separately for non–patient-reported
outcomes, hereafter referred to as objective outcomes
(such as emergency department visits), and patient-
reported outcomes (such as QOL).

Data Synthesis and Analysis
We developed summary tables to describe study

characteristics. Initially, we planned to categorize stud-
ies as those meeting the full definition of self-
management (21) and those with fewer components.
However, studies were classified more naturally into 2
categories: those emphasizing education and those
emphasizing skill acquisition from psychosocial therapy
approaches. Although we planned to evaluate the con-
sistency of effects by components of the intervention,
the number of studies was insufficient to perform these
analyses.

We aggregated outcomes when at least 3 studies
were conceptually similar in terms of design, population,
intervention, and outcomes. Analyses were stratified
by study design (randomized vs. nonrandomized)
and by intervention category. When meta-analysis
was appropriate, we used random-effects models
(DerSimonian–Laird estimator with Knapp–Hartung SE
adjustment) to generate a pooled mean difference
(MD) or the standardized MD (SMD) when studies used
different measures for the same outcome. The SMD is
the difference in outcome means between the interven-
tion and the comparator divided by the pooled SD. Co-
hen (25) suggested the following guidelines for inter-
preting the magnitude of the SMD: small, 0.2; medium,
0.5; and large, 0.8. We evaluated statistical heteroge-
neity by using Cochran Q and I2 statistics. Test statistics
for publication bias (such as Begg or Egger regression
statistics) perform adequately only if more than 10 stud-
ies are included in an analysis. Because no analyses
met this threshold, formal analysis for publication bias
was not performed.

Certainty of Evidence
The certainty of evidence was assessed by using

the GRADE (Grading of Recommendations Assess-
ment, Development and Evaluation) approach (26). We
limited GRADE ratings to outcomes identified by the
stakeholder and technical expert panel as critical to de-
cision making. In brief, this approach requires assess-
ment of 4 domains: ROB, consistency, directness, and
precision. When applicable, we considered the effect
of plausible residual confounders, strength of associa-
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tion (magnitude of effect), and publication bias. These
domains were considered qualitatively, and a summary
rating—high, moderate, or low certainty of evidence—
was assigned after discussion by 2 investigators.

Role of the Funding Source
The U.S. Department of Veterans Affairs was not

involved in the design, conduct, or interpretation of the
analyses.

RESULTS
From 2700 citations, we reviewed 166 full-text arti-

cles and identified 15 eligible studies (27–41): 13 ran-
domized and 2 nonrandomized (Figure 1). Appendix
Tables 3 and 4 (available at Annals.org) summarize the
characteristics of the included studies.

Self-management Intervention Components
Interventions were mapped to the 6 components

described in the operational definition: knowledge ac-
quisition; stimulation of independent sign or symptom
monitoring; medication management; enhancement of
problem-solving and decision-making skills for medical
treatment management; safety promotion; and changes
in physical activity, dietary, or smoking behaviors. Be-
cause some studies had more than 1 active intervention
group, 18 intervention groups are described across the
15 studies. Each intervention group had a median of 4
self-management components (range, 2 to 6 compo-
nents). Medication management and safety promotion
were the least frequently addressed components (Appen-
dix Tables 3 to 5, available at Annals.org).

We identified 2 distinct groups of interventions,
classified by emergent criteria: intervention focus (edu-
cational vs. psychosocial therapy) and intervention de-
velopment (created vs. adapted for patients with epi-
lepsy). The first group focused primarily on educational
interventions created explicitly for patients with epi-
lepsy (Figure 2). Seven studies described explicit edu-
cational components with the implicit understanding
that education may lead to skill acquisition (28, 29, 32,

34, 38, 39, 41). The second group focused primarily on
skill acquisition and evaluated interventions adapted
for patients with epilepsy from previously existing ther-
apies (Figure 2). Eight studies examining 11 interven-
tions described explicit skill acquisition components
from therapeutic techniques; education components
were described explicitly in some studies, but were im-
plicit in others (27, 30, 31, 33, 35–37, 40). Within each
group of interventions, variation was seen in the dura-
tion or intensity of the intervention, composition and
training of the intervention delivery team, methods of
delivering the intervention, targets of the intervention,
and components of self-management addressed.

Educational Self-management Interventions
Educational self-management techniques included

presentation of modules and didactic discussions
aimed at increasing knowledge of symptoms; triggers;
and psychological, social, and vocational problems that
arise with epilepsy. In addition, modules often ad-
dressed coping, problem solving, self-monitoring, and
medication management skills; 3 studies incorporated
goal setting with patients (28, 29, 39). Five studies ex-
plicitly discussed symptom or seizure tracking, but only
2 had participants actively engage in this activity.

Intervention duration varied considerably, with a
median of 14 contact hours (range, 10 to 41 hours [2
studies did not specify duration]) delivered over 2 con-
secutive days to 8 weekly sessions (29, 39). Interven-
tions primarily comprised in-person, group-based in-
struction; however, pure Internet-based asynchronous
didactic and hybrid models were represented (28, 41).
In general, the interventions were provided by peers
with epilepsy or a nurse practitioner, both of whom had
specific training. Caregivers or family members were
allowed to attend group sessions in 3 studies (32, 34,
38).

Psychosocial Therapy Self-management
Interventions

Psychosocial interventions included broad multi-
component therapies, such as problem-solving thera-
py; cognitive behavioral therapy (CBT), alone or paired
with specific behavioral activation components or hier-
archical stress inoculation; and proactive coping skills,
noted as being based on CBT principles. Some inter-
ventions used specific techniques, such as progressive
muscle relaxation, cognitive training, and brief psycho-
logical interventions for anxiety and depression. Six
studies (7 interventions) explicitly included some form
of symptom or seizure monitoring (30, 31, 33, 35, 37,
40), and 5 studies explicitly discussed goal setting with
patients (27, 30, 33, 36, 37).

The duration of the interventions varied between 4
and 40 hours total, with most consisting of weekly treat-
ment with daily at-home skills practice. No intervention
had fewer than 4 independent contacts for therapy.
The most common method of treatment was in-person

Figure 1. Evidence search and selection.

References found on
title–abstract screening

(n = 2700)

References retrieved
for full-text review (n = 166)

References included
(n = 25 reporting on
15 unique studies)

Excluded (n = 2534, of which 6 PDF files
could not be obtained)

Excluded (n = 141)
   Not English/primary study: 8
   Not OECD country: 17
   Not population of interest: 12
   Not eligible setting: 18
   Not eligible intervention: 48
   Not eligible study design: 36
   Not outcome of interest: 2

OECD = Organisation for Economic Co-operation and Development.
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group sessions, usually led by a nurse practitioner or
psychologist, but interventions often included asyn-
chronous technologic support (such as a seizure diary
smartphone application) to aid in independent practice
of self-management. Two studies allowed caregivers or
family members to attend sessions (33) or to help iden-
tify psychiatric or social issues for treatment (40). Peer-
support features were not explicitly discussed in any
intervention.

Comparison of Self-Management Interventions
Self-management was compared with usual care,

waitlist, or attention controls in all but 1 randomized
study comparing 2 therapy interventions. Of the 2 non-
randomized studies, 1 used a crossover design to com-
pare 2 therapy interventions (40) and the other a cluster
design to examine a quality improvement program with
prominent educational features versus usual care (41).
Table 1 shows the evidence profile for the studies.

Primary Outcomes: Self-management Behaviors,
Quality of Life, and Seizure Rate
Educational Self-management Interventions

Four randomized studies reported the effects of ed-
ucational interventions on self-management behaviors us-
ing the Coping With Epilepsy and Adaptation or Epilepsy
Self-Management Scale. Three studies provided suffi-
cient information for meta-analysis (29, 34, 39) and
showed a moderate increase in self-management be-
haviors at 6 months of follow-up (SMD, 0.52 [95% CI,
0.0 to 1.04]) (Figure 3). Intervention effects were con-
sistent across studies (Q = 2.8; P = 0.24; I2 = 29.8%).
The fourth high-ROB study reported no improvement
in self-management behaviors (P not significant) but

did not offer further statistics (28). Overall, educational
interventions created for patients with epilepsy suggest
a possible benefit for self-reported measures of self-
management and were judged as having unclear or
high ROB.

Four randomized studies and 1 nonrandomized
study reported effects on QOL as assessed by the 10-
or 31-item version of the Quality of Life in Epilepsy In-
ventory. Three randomized studies showed no benefit
on QOL (SMD, 0.17 [CI, �0.57 to 0.91]), although inter-
vention effects varied substantially across studies (Q =
5.1; P = 0.078; I2 = 60.8%) (Figure 3). Two trials showed
no intervention effect (31, 38); however, a recent trial
examining the novel SMART (Self-Management for Peo-
ple with Epilepsy and a History of Negative Health
Events) intervention showed a statistically significant
improvement in QOL over the 6-month study period
(SMD, 0.53 [CI, 0.14 to 0.93]) (39). A fourth large high-
ROB study examined a Web-based educational inter-
vention and reported no effect on QOL (P not signifi-
cant), but did not provide sufficient data to calculate an
intervention effect (28). An additional nonrandomized
cluster study reported a small nonsignificant improve-
ment in QOL (MD, 0.5 [CI, �6.4 to 7.4]).

Four randomized studies reported intervention ef-
fects on self-reported seizure rates (32, 34, 38, 39). Sei-
zure frequency was assessed by 30-day frequency (32,
39) or by categorical scales that asked about seizures
over 6 months (34, 38). These studies, with mixed ROB,
demonstrated no effect of group-based educational in-
terventions on seizure frequency (SMD, 0.0 [CI, �0.03
to 0.04]) (Figure 3). Results were consistent across stud-
ies (Q = 0.1; P = 1.00; I2 = 0.0%).

Figure 2. Components addressed in self-management interventions.
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Psychosocial Therapy Self-management
Interventions

No studies of psychosocial therapy interventions
reported effects on self-management skills. Effects of
psychosocial therapy on QOL were reported in 3 stud-
ies, all of which measured QOL with the Quality of Life
in Epilepsy Inventory, with scores ranging from 0 to 100
points. A larger, low-ROB study showed small improve-
ments in QOL at 3 and 6 months, but the CI included
no effect (MD, 4.10 [CI, �1.12 to 9.32]) (33). Two
smaller, high-ROB studies reported improvement in
QOL at 8 weeks (MD, 7.20 [CI, 0.37 to 14.03]) (27) and
at 3 months (MD, 11.98 [CI, 3.16 to 20.80]) (Figure 3)
(30). A meta-analysis showed a positive effect of psy-
chosocial therapy interventions on QOL (MD, 6.64 [CI,
2.51 to 10.77]; Q = 2.3; P = 0.31; I2 = 14.3%). However,
an analysis that adjusted the SEs for small study effects
resulted in a CI that included no benefit (CI, �2.45 to
15.73).

Four studies, 3 randomized and 1 nonrandomized,
compared the effect of interventions with that of con-
trols on seizure rates; 3 enrolled patients with refractory
epilepsy (31, 37, 40). One small low-ROB study found
no effect from progressive muscle relaxation versus
control (SMD, 0.06 [CI, �0.43 to 0.55]) (Figure 3) (31).
Another small study examining progressive muscle re-
laxation training demonstrated improvement in seizure
rates from baseline but no significant differences versus
control (SMD, 0.47 [CI, �0.35 to 1.28]) (Figure 3) (36).
Although a third small high-ROB trial reported im-
provement with CBT plus supportive counseling, it did
not reach statistical significance and was excluded from
the forest plot because of insufficient data (37). A single
nonrandomized crossover study examining 2 psycho-
social therapy interventions identified similar improve-
ments in seizure rates from baseline to week 42 regard-
less of the intervention or order of the interventions
(40).

Yet another small randomized trial compared CBT
with a relaxation therapy control (treated as an active
intervention) (35). The study, with unclear ROB, re-
ported significant improvement in seizure control in the
CBT versus the control group (Cohen d, 0.63; P < 0.01)
and a time-dependent increase in improvement in the
CBT group over the 3-month follow-up. Overall, these
small studies evaluating psychosocial therapy self-
management interventions showed no benefit regard-
ing seizure rates.

Table 2 summarizes the certainty of evidence for
the effects of self-management interventions on pri-
mary outcomes.

Secondary Outcomes: Self-efficacy, Social
Function, and Medication Adherence
Educational Self-management Interventions

Four group-based educational self-management
studies addressed self-efficacy at intervals of 2 to 12
months (29, 32, 38, 39). Overall, interventions did not
improve self-efficacy (SMD, 0.18 [CI, �0.32 to 0.69]),
although the effects varied significantly (Q = 8.0; P =
0.045; I2 = 62.7%), possibly because of the broad range

in timing of outcome assessments. Effects of educa-
tional self-management interventions on social function
were reported in 3 randomized studies (29, 32, 34) and
1 nonrandomized study (41), demonstrating no signifi-
cant effects compared with controls (SMD, �0.05 [CI,
�0.62 to 0.53]) (Appendix Figure 2, available at Annals
.org). Two educational self-management studies re-
ported effects on medication adherence by using self-
report measures. Neither a Web-based (WebEase
[Epilepsy, Awareness, Support, and Education]) (28)
nor an in-person educational intervention (SMILE-UK
[Self-management Education for Adults With Poorly
Controlled Epilepsy]) (38) improved medication adher-
ence, assessed at 6 weeks (SMD, 0.05 [CI, �0.32 to
0.43]) and 12 months (SMD, 0.0 [CI, �0.22 to 0.22]),
respectively (Appendix Figure 2). A third randomized
study inferred drug adherence on the basis of antiepi-
leptic drug levels; although levels were substantially
higher in the intervention group, assessment varied
across treatment groups, which may have biased the
results (32). One education-based self-management
study evaluated emergency department and hospital
use (39). During 6 months, negative health events (sei-
zures, emergency department visits, and hospitaliza-
tions) declined in the SMART intervention group (mean
change, �10.16; SD, 39.2) compared with the waitlist
control group (mean change, �1.93; SD, 18.6; P =
0.04), but no significant improvement was seen in
emergency department and hospital use (P = 0.69).

Table 1. Evidence Profile for Studies of Self-management
Interventions for Epilepsy (n = 15)

Study Characteristic Data

Studies, n
Design

Randomized 13
Nonrandomized 2

Enrolled patients with refractory
epilepsy

3

Comparator
Usual care, waitlist, or attention 13
Active 2

ROB of patient-reported outcomes
Low 3
Unclear 3
High 9

Years 1986–2018
Participants

Total (range across studies), n 2514 (30–747)
Median women (range), % 63 (51–74)
Median age (range), y 41 (32–68)
Median proportion with a college

education or above (range), %*
52 (15–77)

Median epilepsy duration (range), y† 18 (13–27)
Countries Australia, Austria, Canada,

Germany, the
Netherlands,
Switzerland, United
Kingdom, United States

ROB = risk of bias.
* Not reported in 6 studies.
† Not reported in 4 studies.
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Figure 3. Forest plot showing primary outcomes for epilepsy self-management interventions.
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Psychosocial Therapy Self-management
Interventions

One low-ROB randomized study reporting the ef-
fects of a psychosocial therapy intervention on self-
efficacy showed a small to moderate improvement
(SMD, 0.37 [CI, �0.04 to 0.78]) at 6-month follow-up,
but the CI included no effect (33). Two small random-
ized studies with high ROB reported conflicting effects
on social function. Problem-solving therapy with or
without cognitive training improved social function
compared with control (SMD, 1.08 [CI, 0.47 to 1.69]) at
8 weeks (Appendix Figure 2) (27). In contrast, a small
high-ROB study comparing CBT with supportive coun-
seling and waitlist controls found no benefit on social
function at 4-month follow-up (Appendix Figure 2) (37).
A third study evaluated 2 active interventions, CBT plus
education versus relaxation therapy, and found no dif-
ferential effect on social function (SMD, 0.15 [CI, �0.79
to 0.50]) (35). Two studies using self-report measures to
examine effects on medication adherence found no
benefit at 4- or 6-month follow-up (33, 37). However,
both studies were relatively small, and the CI included
the possibility of a moderate effect.

Quality of Evidence
Among the 13 randomized studies, the ROB for

patient-reported outcomes was judged low for 3 (31,
33, 38), unclear for 3 (29, 35, 39), and high for 7 (27, 28,
30, 32, 34, 36, 37). Patterns that led to judgments of
higher ROB included inadequate or unclear allocation
concealment (n = 10), incomplete outcome data (n =
6), and outcome assessments that were not clearly
blind to intervention assignment (n = 5). For the 2 non-
randomized studies, unbalanced provider characteris-
tics, incomplete outcome data, and possible selective
outcome reporting, in addition to the lack of random-
ization, led to a judgment of high ROB. Risk-of-bias rat-
ings for each study are shown in Appendix Figure 3
(available at Annals.org), and the pattern of ROB as-
sessments across studies is shown in Appendix Figure
4 (available at Annals.org).

DISCUSSION
We evaluated self-management interventions for

patients with epilepsy, examining their effects on a
range of outcomes important to patients, clinicians, and
policymakers. Our review is unique in its use of a stan-
dard definition for self-management and its focus on
high-quality study designs. We identified 15 studies ad-
dressing the effects of self-management, demonstrat-
ing 2 broad categories of self-management interven-
tions: educationally focused interventions created for
patients with epilepsy and established psychosocial
therapies, such as CBT, that were adapted for people
with epilepsy. We found limited evidence for benefit on
a priori selected primary or secondary outcomes. Edu-
cational approaches may improve the use of self-
management practices, and psychosocial therapy ap-
proaches may improve QOL. Certainty is low to
moderate that the interventions studied do not de-
crease seizure rates. Sparse evidence suggests that
psychosocial therapy interventions may have a benefit
on self-efficacy. Effects on health care use were re-
ported in a single study and showed benefit only for a
composite measure including seizure rates, hospitaliza-
tions, and emergency department visits.

Previous literature reviews focused narrowly on
group-based interventions (42); single therapeutic
techniques (43); or interventions that would not meet
standard definitions for self-management, such as mea-
sures to improve antiepileptic drug adherence (44).
Other reviews addressed self-management interven-
tions for persons with chronic health conditions more
generally (45–47), whereas others examined diverse
approaches, including care delivery redesigns (48, 49).
A rapid synthesis of 30 previous systematic reviews for
long-term conditions (LTCs) concluded, “Supporting
self-management is inseparable from the high-quality
care for LTCs” (47). Consistent with our findings, au-
thors of previous reviews of epilepsy interventions
found limited evidence to support an effect on studied
outcomes other than epilepsy self-management. Some
reviews reported benefit for outcomes that we did not

Figure 3—Continued.
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consider (such as emotional well-being) (42). Authors of
earlier reviews elected not to perform meta-analyses
because of the diversity of study designs; we estab-
lished study eligibility criteria that narrowed the scope
of eligible studies and conducted limited meta-
analyses of randomized trials by intervention category
to facilitate understanding of intervention effects.

The studies included in this review varied widely in
their design, statistical analysis, and reporting. We
highlight the most recent study in the review, the
SMART intervention by Sajatovic and colleagues (39),
as an example of a well-structured and well-reported
study. Notable features of this study were the engage-
ment of stakeholders in developing the intervention
and the inclusion of health care use and safety out-
comes. Future investigations should consider the
SMART trial as a model for study design, and sources of
research support could use it as a guide for funding
subsequent work in epilepsy self-management.

Our review benefited from being protocol driven, le-
veraging input from an expert panel, using a conceptual
model, identifying recent studies not included in previous
reviews, and using a detailed approach to categorizing
and defining components of self-management interven-
tions. Despite these strengths, limitations in our approach
and the primary literature remain. For example, we ex-
cluded studies that required a depression diagnosis or
elevated depressive symptoms for enrollment; thus, stud-
ies with a depression-specific focus (such as Project Uplift
[50]) were excluded. Because of the small number of stud-
ies, statistical methods to detect publication bias were not
useful. Although no publication bias was detected, quali-
tative tools for detection were poor. We also were limited
by the existing literature. Most studies were assessed as
having unclear or high ROB, did not describe patient
race, and enrolled fewer than 100 patients. Interventions
often were described incompletely, and intervention fi-
delity frequently was not reported. Some outcomes, such
as effects on employment, were not reported. Other self-
reported outcomes, particularly seizure rates, were diffi-
cult to measure.

Whether epilepsy will respond to self-management
training in the same way as other chronic conditions is
not clear. Compared with patients who have other

chronic diseases, those with epilepsy are more likely to
have low socioeconomic status (51). Further, rates of
psychiatric disease and poor health care literacy are
disproportionately high in this population (5–8). Cogni-
tive dysfunction also is a well-known comorbid condi-
tion in persons with epilepsy and may evolve during
the course of the disease (52). Many of the trials in this
review explicitly excluded patients with cognitive im-
pairment, and our eligibility criteria excluded studies
that enrolled patients with severe comorbid psychiatric
disease. A separate analysis of barriers to adoption of self-
management interventions associated with this review
(www.hsrd.research.va.gov/publications/esp) identified
cognitive limitations and patient-specific impairments,
such as familiarity and access to technology and trans-
portation, as key impediments. Self-management strat-
egies developed specifically with input from patients
with epilepsy and tailored to those with cognitive and
psychosocial impairment may be necessary to achieve
a clinically important effect.

Epilepsy, one of the most common chronic neuro-
logic conditions, has the potential to generate substan-
tial morbidity, impaired QOL, socioeconomic decline,
and high health care costs. Self-management is essen-
tial for patients who live with a chronic disease, and the
VHA and other health systems are interested in offering
self-management training to patients with epilepsy. In
our protocol-based review, we found that interventions
broke down into 2 categories: educational and psycho-
social therapy interventions. These self-management
approaches showed clinically important benefit for only
a few outcomes, but the confidence in these findings
was mostly low. Further, the effect of educational inter-
ventions on QOL and self-efficacy varied inexplicably.
The analysis was limited by the small selection of
qualifying studies and by study quality; however,
such studies as the recent SMART intervention repre-
sent best practices for study design and reporting
and may serve as a model for further research in self-
management strategies in epilepsy.

From Duke University Medical Center and Durham Veterans
Affairs Medical Center, Durham, North Carolina (M.W.L.,
S.R.S., A.A.L., A.S., T.T.T., A.M.G.); Durham Veterans Affairs

Table 2. Certainty of Evidence for Primary Outcomes of Self-management Interventions

Outcome Studies (Patients), n Findings Certainty of Evidence
(Rationale)

Educational self-management interventions
Epilepsy self-management 4 randomized (569) SMD, 0.52 higher (0 to 1.04 higher) Low certainty for improved

self-management
QOL 4 randomized (492)

1 nonrandomized (747)
SMD, 0.17 (0.57 lower to 0.91 higher)
MD, 0.5 (6.4 lower to 7.4 higher)

Low certainty for no effect

Seizure rates 4 randomized (787) SMD, 0 (−0.3 lower to 0.04 higher) Moderate certainty for no effect

Psychosocial therapy self-management
interventions

Epilepsy self-management None Not applicable Insufficient
QOL 3 randomized (187) MD, 6.64 higher (2.51 to 10.77 higher) Low certainty for improved QOL
Seizure rates 3 randomized (106) SMD range, 0.06 to 0.47 Low certainty for no clinically

important improvement

MD = mean difference; QOL = quality of life; SMD = standardized mean difference.
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Medical Center and Duke University School of Medicine, Dur-
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Affairs Medical Center, Duke University School of Medicine,
and Duke University, Durham, North Carolina (H.B.B.).

Disclaimer: The views expressed here are those of the authors
and do not reflect the official views or policy of the U.S. De-
partment of Defense or its components.

Acknowledgment: The authors thank Glenn Graham, MD,
PhD, for nominating the topic and providing input on project
scope and methodology; Jennifer Patterson, PhD, and Paul
Rutecki, MD, for input on project scope and methodological
approaches; and Liz Wing, MA, for editorial assistance.

Grant Support: This project was funded by the U.S. Depart-
ment of Veterans Affairs, VHA, Office of Research and Devel-
opment, Quality Enhancement Research Initiative (ESP 09-
010). This work was also supported by the Durham Center of
Innovation to Accelerate Discovery and Practice Transforma-
tion (CIN 13-410) at the Durham Veterans Affairs Health Care
System.

Disclosures: Dr. Luedke reports grants, personal fees, and
other (participation for charitable work) from Eisai Pharmaceu-
ticals and grants from Biogen and UCB, outside the submitted
work. Dr. Sinha reports grants and personal fees from UCB;
personal fees from Monteris, Cadwell, and Springer Clinical
Medicine; and nonfinancial support from Sunovion, the Amer-
ican Clinical Neurophysiology Society, the American Board of
Clinical Neurophysiology, and ABRET Neurodiagnostic Cre-
dentialing and Accreditation, outside the submitted work. Dr.
Husain reports personal fees and nonfinancial support from
Jazz Pharmaceuticals; personal fees from Biogen Idec, Eisai,
and Neurelis; and grants and personal fees from Marinus
Pharmaceuticals, outside the submitted work; royalties from
Springer Publishing, Demos Medical Publishing, and Wolters
Kluwer; and an editorship stipend from the American Clinical
Neurophysiology Society. Dr. Bosworth reports grants and
personal fees from Sanofi and Otuska; grants from Improved
Patient Outcome, Novo Nordisk, Proteus, the U.S. Department
of Veterans Affairs, and the National Institutes of Health; and
personal fees from Abbott, outside the submitted work. Dr.
Williams reports grants from the VHA during the conduct of
the study. Authors not named here have disclosed no conflicts
of interest. Disclosures can also be viewed at www.acponline
.org/authors/icmje/ConflictOfInterestForms.do?msNum=M19
-0458.

Reproducible Research Statement: Study protocol: Available at
www.crd.york.ac.uk/prospero (PROSPERO: CRD42018098604).
Statistical code and data set: Available from Ms. Gordon (e-mail,
adelaide.gordon@va.gov).

Corresponding Author: Matthew W. Luedke, MD, Duke Uni-
versity Medical Center, DUMC 102350, 293 Hanes House, 315
Trent Drive, Durham, NC 27710; e-mail, matthew.luedke
@duke.edu.

Current author addresses and author contributions are avail-
able at Annals.org.

References
1. World Health Organization. Improving Access to Epilepsy Care.
Accessed at www.who.int/mental_health/neurology/epilepsy/en on
20 December 2018.
2. Kanner AM. Management of psychiatric and neurological comor-
bidities in epilepsy. Nat Rev Neurol. 2016;12:106-16. [PMID:
26782334] doi:10.1038/nrneurol.2015.243
3. Nevalainen O, Ansakorpi H, Simola M, et al. Epilepsy-related clin-
ical characteristics and mortality: a systematic review and meta-
analysis. Neurology. 2014;83:1968-77. [PMID: 25339211] doi:10
.1212/WNL.0000000000001005
4. Thurman DJ, Logroscino G, Beghi E, et al; Epidemiology Commis-
sion of the International League Against Epilepsy. The burden of
premature mortality of epilepsy in high-income countries: a system-
atic review from the Mortality Task Force of the International League
Against Epilepsy. Epilepsia. 2017;58:17-26. [PMID: 27888514] doi:
10.1111/epi.13604
5. Tian N, Boring M, Kobau R, et al. Active epilepsy and seizure
control in adults—United States, 2013 and 2015. MMWR Morb Mortal
Wkly Rep. 2018;67:437-442. [PMID: 29672474] doi:10.15585/mmwr
.mm6715a1
6. Buck D, Baker GA, Chadwick DW, Jacoby A. Factors influencing
compliance with antiepileptic drug regimes. Seizure. 1997;6:87-93.
[PMID: 1997-05168-001] doi:10.1016/S1059-1311(97)80060-X
7. Farooq S, Naeem F. Tackling nonadherence in psychiatric disor-
ders: current opinion. Neuropsychiatr Dis Treat. 2014;10:1069-77.
[PMID: 24966677] doi:10.2147/NDT.S40777
8. U.S. Centers for Disease Control and Prevention Epilepsy Pro-
gram. About one-half of adults with active epilepsy and seizures
have annual family incomes under $25,000: the 2010 and 2013 US
National Health Interview Surveys. Epilepsy Behav. 2016;58:33-4.
[PMID: 27039018] doi:10.1016/j.yebeh.2016.02.024
9. Samsonsen C, Reimers A, Bråthen G, et al. Nonadherence to treat-
ment causing acute hospitalizations in people with epilepsy: an ob-
servational, prospective study. Epilepsia. 2014;55:e125-8. [PMID:
25252007] doi:10.1111/epi.12801
10. Devinsky O, Ryvlin P, Friedman D. Preventing sudden unex-
pected death in epilepsy. JAMA Neurol. 2018;75:531-532. [PMID:
29710173] doi:10.1001/jamaneurol.2018.0400
11. Institute of Medicine. Epilepsy Across the Spectrum: Promot-
ing Health and Understanding. 2012. Accessed at www.nap
.edu/catalog/13379/epilepsy-across-the-spectrum-promoting
-health-and-understanding on 22 October 2018.
12. Coleman K, Austin BT, Brach C, et al. Evidence on the chronic
care model in the new millennium. Health Aff (Millwood). 2009;28:
75-85. [PMID: 19124857] doi:10.1377/hlthaff.28.1.75
13. Davy C, Bleasel J, Liu H, et al. Effectiveness of chronic care mod-
els: opportunities for improving healthcare practice and health out-
comes: a systematic review. BMC Health Serv Res. 2015;15:194.
[PMID: 25958128] doi:10.1186/s12913-015-0854-8
14. Franek J. Self-management support interventions for persons
with chronic disease: an evidence-based analysis. Ont Health Tech-
nol Assess Ser. 2013;13:1-60. [PMID: 24194800]
15. Jackson GL, Powers BJ, Chatterjee R, et al. The patient centered
medical home. A systematic review. Ann Intern Med. 2013;158:169-
78. [PMID: 24779044]
16. Center for Medicare & Medicaid Innovation. Comprehensive Pri-
mary Care Plus. Innovation Models. Accessed at https://innovation
.cms.gov/initiatives/Comprehensive-Primary-Care-Plus on 17 May
2018.

Self-management of Epilepsy REVIEW

Annals.org Annals of Internal Medicine • Vol. 171 No. 2 • 16 July 2019 125

Downloaded from https://annals.org by Duke Medical Library on 01/25/2024.

http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M19-0458
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M19-0458
http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M19-0458
http://www.crd.york.ac.uk/prospero
mailto:adelaide.gordon@va.gov
mailto:matthew.luedke@duke.edu
mailto:matthew.luedke@duke.edu
http://www.annals.org
http://www.who.int/mental_health/neurology/epilepsy/en
http://www.nap.edu/catalog/13379/epilepsy-across-the-spectrum-promoting-health-and-understanding
http://www.nap.edu/catalog/13379/epilepsy-across-the-spectrum-promoting-health-and-understanding
http://www.nap.edu/catalog/13379/epilepsy-across-the-spectrum-promoting-health-and-understanding
https://innovation.cms.gov/initiatives/Comprehensive-Primary-Care-Plus
https://innovation.cms.gov/initiatives/Comprehensive-Primary-Care-Plus
http://www.annals.org


17. Barlow J, Wright C, Sheasby J, et al. Self-management ap-
proaches for people with chronic conditions: a review. Patient Educ
Couns. 2002;48:177-87. [PMID: 12401421]
18. Warsi A, Wang PS, LaValley MP, et al. Self-management educa-
tion programs in chronic disease: a systematic review and method-
ological critique of the literature. Arch Intern Med. 2004;164:1641-9.
[PMID: 15302634]
19. Schaffler J, Leung K, Tremblay S, et al. The effectiveness of self-
management interventions for individuals with low health literacy
and/or low income: a descriptive systematic review. J Gen Intern
Med. 2018;33:510-523. [PMID: 29427178] doi:10.1007/s11606-017-
4265-x
20. Moher D, Liberati A, Tetzlaff J, et al; PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the
PRISMA statement. Ann Intern Med. 2009;151:264-9, W64. [PMID:
19622511]
21. Jonkman NH, Schuurmans MJ, Jaarsma T, et al. Self-
management interventions: proposal and validation of a new
operational definition. J Clin Epidemiol. 2016;80:34-42. [PMID:
27531245] doi:10.1016/j.jclinepi.2016.08.001
22. Evidence Partners. DistillerAI Web site. Accessed at www
.evidencepartners.com/distiller-ai on 12 October 2018.
23. O’Mara-Eves A, Thomas J, McNaught J, et al. Using text mining
for study identification in systematic reviews: a systematic review of
current approaches. Syst Rev. 2015;4:5. [PMID: 25588314] doi:10
.1186/2046-4053-4-5
24. Cochrane Effective Practice and Organisation of Care (EPOC).
Suggested risk of bias criteria for EPOC reviews. EPOC Re-
sources for review authors, 2017. Accessed at http://epoc
.cochrane.org/resources/epoc-resources-review-authors on 17
May 2018.
25. Cohen J. Statistical Power Analysis for the Behavioral Sciences.
2nd ed. Hillsdale, NJ: Erlbaum; 1988.
26. Hultcrantz M, Rind D, Akl EA, et al. The GRADE Working Group
clarifies the construct of certainty of evidence. J Clin Epidemiol.
2017;87:4-13. [PMID: 28529184] doi:10.1016/j.jclinepi.2017.05.006
27. Caller TA, Ferguson RJ, Roth RM, et al. A cognitive behavioral
intervention (HOBSCOTCH) improves quality of life and attention in
epilepsy. Epilepsy Behav. 2016;57:111-117. [PMID: 26943948] doi:
10.1016/j.yebeh.2016.01.024
28. DiIorio C, Bamps Y, Walker ER, et al. Results of a research study
evaluating WebEase, an online epilepsy self-management program.
Epilepsy Behav. 2011;22:469-74. [PMID: 21889413] doi:10.1016/j
.yebeh.2011.07.030
29. Fraser RT, Johnson EK, Lashley S, et al. PACES in epilepsy: results
of a self-management randomized controlled trial. Epilepsia. 2015;
56:1264-74. [PMID: 26122460] doi:10.1111/epi.13052
30. Gandy M, Sharpe L, Nicholson Perry K, et al. Cognitive be-
haviour therapy to improve mood in people with epilepsy: a
randomised controlled trial. Cogn Behav Ther. 2014;43:153-
66. [PMID: 24635701] doi:10.1080/16506073.2014.892530
31. Haut SR, Lipton RB, Cornes S, et al. Behavioral interventions as a
treatment for epilepsy: a multicenter randomized controlled trial.
Neurology.2018;90:e963-e970. [PMID:29444968]doi:10.1212/WNL
.0000000000005109
32. Helgeson DC, Mittan R, Tan SY, et al. Sepulveda Epilepsy Edu-
cation: the efficacy of a psychoeducational treatment program in
treating medical and psychosocial aspects of epilepsy. Epilepsia.
1990;31:75-82. [PMID: 2303015]
33. Leenen LAM, Wijnen BFM, Kessels AGH, et al. Effectiveness of a
multicomponent self-management intervention for adults with epi-
lepsy (ZMILE study): a randomized controlled trial. Epilepsy Behav.
2018;80:259-265. [PMID: 29449140] doi:10.1016/j.yebeh.2018.01
.019
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Appendix Figure 1. Conceptual framework.
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Appendix Table 1. Search Strategy*

Set Terms Results, n

PubMed: 13 April 2018 and 25 March 2019
#1 “Epilepsy”[Mesh] OR epilepsy[tiab] OR epilepsies[tiab] OR epileptic[tiab] OR epileptics[tiab] OR epilepsia[tiab] 145 831
#2 “Self-Management”[Mesh] OR “Self Care”[Mesh] OR “Self-Control”[Mesh] OR self[tiab] OR selfcare[tiab] OR

selfmanagement[tiab] OR selftreatment[tiab] OR selfcontrol[tiab] OR selfhelp[tiab]
697 243

#3 “Patient Compliance”[Mesh] OR “Medication Adherence”[tiab] OR “Medication Compliance”[tiab] OR
“Medication nonadherence”[tiab] OR “Medication non adherence”[tiab] OR “Medication Noncompliance”[tiab]
OR “Medication non compliance”[tiab] OR “Medication Persistence”[tiab] OR “Health Knowledge, Attitudes,
Practice”[Mesh]

173 151

#4 “Behavior Therapy”[Mesh] OR behavior therap*[tiab] OR behaviour therap*[tiab] OR behavioral therap*[tiab] OR
behavioural therap*[tiab] OR “anger management”[tiab] OR biofeedback[tiab] OR “bio-feedback”[tiab] OR
myobiofeedback[tiab] OR myofeedback[tiab] OR “physiological feedback”[tiab] OR “neuro feedback”[tiab] OR
neurofeedback[tiab] OR cognitive therap*[tiab] OR cognition therap*[tiab] OR acceptance therap*[tiab] OR
commitment therap*[tiab] OR mindfulness[tiab] OR “MBSR”[tiab] OR “psychologic desensitization”[tiab] OR
“psychological desensitization”[tiab] OR “Eye Movement Desensitization and Processing”[tiab] OR EMDR[tiab] OR
implosive therap*[tiab] OR exposure therap*[tiab] OR relaxation therap*[tiab] OR “relaxation techniques”[tiab] OR
“relaxation technique”[tiab] OR “meditation”[tiab] OR meditate[tiab] OR meditates[tiab] OR “Mind-Body
Therapies”[Mesh:NoExp] OR “mind body therapy”[tiab] OR “mind body therapies”[tiab] OR “mind body
medicine”[tiab] OR “Breathing Exercises”[Mesh] OR “breathing exercise”[tiab] OR “breathing exercises”[tiab] OR
“respiratory muscle training”[tiab] OR “paced respiration”[tiab] OR “Imagery (Psychotherapy)”[Mesh] OR “guided
imagery”[tiab] OR “Alexander Technique”[tiab] OR problem-solving therap*[tiab] OR psychodynamic therap*[tiab]
OR psychotherap*[tiab] OR “stress reduced”[tiab] OR “stress reducer”[tiab] OR“ stress reducers”[tiab] OR “stress
reducing”[tiab] OR “stress reduction”[tiab] OR “stress reductions”[tiab] OR “stress reductive”[tiab]

132 964

#5 #1 AND (#2 OR #3 OR #4) AND English[lang] 4208
#6 #5 NOT (animals[mh] NOT humans[mh]) NOT ((“Adolescent”[Mesh] OR “Child”[Mesh] OR “Infant”[Mesh]) NOT

“Adult”[Mesh])
4042

#7 #6 AND ((“randomized controlled trial”[ptyp] OR “controlled clinical trial”[ptyp] OR randomized[tiab] OR
randomised[tiab] OR randomization[tiab] OR randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab]
OR groups[tiab] OR “Comparative Study”[ptyp] OR “clinical trial”[pt] OR “clinical trial”[tiab] OR “clinical trials”[tiab]
OR “evaluation studies”[ptyp] OR “evaluation studies as topic”[MeSH] OR “evaluation study”[tiab] OR “evaluation
studies”[tiab] OR drug therapy[sh] OR “intervention study”[tiab] OR “intervention studies”[tiab] OR “cohort
studies”[MeSH] OR cohort[tiab] OR “longitudinal studies”[MeSH] OR longitudinal[tiab] OR longitudinally[tiab] OR
prospective[tiab] OR prospectively[tiab] OR “follow up”[tiab] OR “comparative study”[pt] OR “comparative
studies”[tiab] OR nonrandom[tiab] OR “non-random”[tiab] OR nonrandomized[tiab] OR “non-randomized”[tiab] OR
nonrandomised[tiab] OR “non-randomised”[tiab] OR quasi-experiment*[tiab] OR quasiexperiment*[tiab] OR
quasirandom*[tiab] OR quasi-random*[tiab] OR quasi-control*[tiab] OR quasicontrol*[tiab] OR (controlled[tiab]
AND (trial[tiab] OR study[tiab])) OR “pre-post”[tiab] OR “posttest”[tiab] OR “post-test”[tiab] OR pretest[tiab] OR
pre-test[tiab] OR (before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab])) NOT (Editorial[ptyp] OR
Letter[ptyp] OR Comment[ptyp]))

2263

#8 #6 AND ((“Delivery of Health Care”[Mesh] OR “healthcare delivery”[tiab] OR “health care delivery”[tiab] OR “healthcare
system”[tiab] OR “healthcare systems”[tiab] OR “health care system”[tiab] OR “health care systems”[tiab] OR “Health
Facilities”[Mesh] OR outpatient[tiab] OR outpatients[tiab] OR clinic[tiab] OR clinics[tiab] OR “primary care”[tiab] OR
program[tiab] OR programs[tiab] OR programme[tiab] OR programmes[tiab] OR protocol[tiab] OR protocols[tiab]
OR policy[tiab] OR policies[tiab] OR guideline[tiab] OR guidelines[tiab] OR “standards”[Subheading] OR
standard[tiab] OR standards[tiab] OR initiative[tiab] OR initiatives[tiab] OR strategy[tiab] OR strategies[tiab] OR
“Evidence-Based Practice”[Mesh]) AND (“Program Evaluation”[Mesh] OR “Outcome and Process Assessment
(Health Care)”[Mesh] OR “Diffusion of Innovation”[Mesh] OR implement[tiab] OR implements[tiab] OR
implementation[tiab] OR implemented[tiab] OR implementing[tiab] OR preimplementation[tiab] OR
postimplementation[tiab] OR uptake[tiab] OR adopt*[tiab] OR adapt*[tiab] OR facilitator*[tiab] OR feasible[tiab] OR
feasibility[tiab] OR effective[tiab] OR effectiveness[tiab] OR barrier[tiab] OR barriers[tiab] OR benefit[tiab] OR
benefits[tiab]))

763

#9 #7 OR #8 2484
Cochrane Central: 13 April 2018

#1 [mh Epilepsy] OR (epilepsy or epilepsies or epileptic or epileptics or epilepsia):ti,ab,kw 5832
#2 [mh “Self-Management”] OR [mh “Self Care”] OR [mh “Self-Control”] OR (self OR selfcare OR selfmanagement OR

selftreatment OR selfcontrol OR selfhelp):ti,ab,kw
62 762

#3 [mh “Patient Compliance”] OR [mh “Health Knowledge, Attitudes, Practice”] OR (“Medication Adherence” OR
“Medication Compliance” OR “Medication nonadherence” OR “Medication non adherence” OR “Medication
Noncompliance” OR “Medication non compliance” OR “Medication Persistence”):ti,ab,kw

18 270

Continued on following page
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Appendix Table 1—Continued

Set Terms Results, n

#4 [mh “Behavior Therapy”] OR [mhˆ “Mind-Body Therapies”] OR [mh “Breathing Exercises”] OR [mh “Imagery
(Psychotherapy)”] OR ((behavior near/2 therap*) or (behaviour near/2 therap*) or (behavioral near/2 therap*)
or (behavioural near/2 therap*) OR “anger management” OR biofeedback OR “bio-feedback” OR
myobiofeedback OR myofeedback OR “physiological feedback” OR “neuro feedback” OR neurofeedback OR
(cognitive NEAR/2 therap*) OR (cognition NEAR/2 therap*) OR (acceptance NEAR/2 therap*) OR (commitment
NEAR/2 therap*) OR mindfulness OR MBSR OR “psychologic desensitization” OR “psychological
desensitization” OR “Eye Movement Desensitization and Processing” OR EMDR OR (implosive NEAR/2 therap*)
OR (exposure NEAR/2 therap*) OR (relaxation NEAR/2 therap*) OR “relaxation techniques” OR “relaxation
technique” OR meditation OR meditate OR meditates OR “mind body therapy” OR “mind body therapies” OR
“mind body medicine” OR “breathing exercise” OR “breathing exercises” OR “respiratory muscle training” OR
“paced respiration” OR “guided imagery” OR “Alexander Technique” OR (“problem-solving” NEAR/2 therap*)
OR (psychodynamic NEAR/2 therap*) OR psychotherap* OR “stress reduced” OR “stress reducer” OR “stress
reducers” OR “stress reducing” OR “stress reduction” OR “stress reductions” OR “stress reductive”):ti,ab,kw

37 550

#5 #1 AND (#2 OR #3 OR #4) AND English[lang] 432
#6 #5 NOT (([mh Adolescent] OR [mh Child] OR [mh Infant]) NOT [mh Adult]) 326

PsycINFO: 13 April 2018
S1 DE “Epilepsy” OR DE “Epileptic Seizures” OR TI (epilepsy OR epilepsies OR epileptic OR epileptics OR epilepsia)

OR AB (epilepsy OR epilepsies OR epileptic OR epileptics OR epilepsia)
38 409

S2 DE “Self-Management” OR DE “Self-Monitoring” OR DE “Self-Control” OR TI (self OR selfcare OR
selfmanagement OR selftreatment OR selfcontrol OR selfhelp) OR AB (“self-care*” OR “self-manage*” OR
“self-treat*” OR “self-control” OR “self-help” OR “self care” OR “self management” OR “self treatment” OR “self
control” OR “self help” OR selfcare OR selfmanagement OR selftreatment OR selfcontrol OR selfhelp)

160 644

S3 DE “Compliance” OR DE “Treatment Compliance” OR DE “Health Attitudes” OR TI (“Medication Adherence” OR
“Medication Compliance” OR “Medication nonadherence” OR “Medication non adherence” OR “Medication
Noncompliance” OR “Medication non compliance” OR “Medication Persistence”) OR AB (“Medication
Adherence” OR “Medication Compliance” OR “Medication nonadherence” OR “Medication non adherence”
OR “Medication Noncompliance” OR “Medication non compliance” OR “Medication Persistence”)

29 260

S4 DE “Behavior Therapy” OR DE “Guided Imagery” OR DE “Alternative Medicine” OR DE “Stress and Coping
Measures” OR DE “Stress Management” OR DE “Emotional Control” OR DE “Anger Control” OR DE “Relaxation
Therapy” OR DE “Progressive Relaxation Therapy” OR DE “Mindfulness” OR AB (“behavior therap*” OR
“behaviour therap*” OR “behavioral therap*” OR “behavioural therap*” OR “anger management” OR
biofeedback OR “bio-feedback” OR myobiofeedback OR myofeedback OR “physiological feedback” OR
“neuro feedback” OR neurofeedback OR “cognitive therap*” OR “cognition therap*” OR “acceptance therap*”
OR “commitment therap*” OR mindfulness OR “MBSR” OR “psychologic desensitization” OR “psychological
desensitization” OR “Eye Movement Desensitization and Processing” OR EMDR OR “implosive therap*” OR
“exposure therap*” OR “relaxation therap*” OR “relaxation techniques” OR “relaxation technique” OR
meditation OR meditate OR meditates OR “mind body therapy” OR “mind body therapies” OR “mind body
medicine” OR “breathing exercise” OR “breathing exercises” OR “respiratory muscle training” OR “paced
respiration” OR “guided imagery” OR “Alexander Technique” OR “problem-solving therap*” OR
“psychodynamic therap*” OR psychotherap* OR “stress reduced” OR “stress reducer” OR “stress reducers” OR
“stress reducing” OR “stress reduction” OR “stress reductions” OR “stress reductive”) OR TI (“behavior therap*”
OR “behaviour therap*” OR “behavioral therap*” OR “behavioural therap*” OR “anger management” OR
biofeedback OR “bio-feedback” OR myobiofeedback OR myofeedback OR “physiological feedback” OR
“neuro feedback” OR neurofeedback OR “cognitive therap*” OR “cognition therap*” OR “acceptance therap*”
OR “commitment therap*” OR mindfulness OR MBSR OR “psychologic desensitization” OR “psychological
desensitization” OR “Eye Movement Desensitization and Processing” OR EMDR OR “implosive therap*” OR
“exposure therap*” OR “relaxation therap*” OR “relaxation techniques” OR “relaxation technique” OR
meditation OR meditate OR meditates OR “mind body therapy” OR “mind body therapies” OR “mind body
medicine” OR “breathing exercise” OR “breathing exercises” OR “respiratory muscle training” OR “paced
respiration” OR “guided imagery” OR “Alexander Technique” OR “problem-solving therap*” OR
“psychodynamic therap*” OR psychotherap* OR “stress reduced” OR “stress reducer” OR “stress reducers” OR
“stress reducing” OR “stress reduction” OR “stress reductions” OR “stress reductive”)

183 898

S5 S1 AND (S2 OR S3 OR S4) Limiters - Publication Type: All Journals; Language: English; Age Groups: Adulthood
(18 yrs & older); Population Group: Human; Document Type: Journal Article; Exclude Dissertations

583

CINAHL: 13 April 2018
S1 (MH “Epilepsy+”) OR TI (epilepsy OR epilepsies OR epileptic OR epileptics OR epilepsia) OR AB (epilepsy OR

epilepsies OR epileptic OR epileptics OR epilepsia)
18 173

S2 (MH “Self Care+”) OR TI (self OR selfcare OR selfmanagement OR selftreatment OR selfcontrol OR selfhelp) OR
AB (“self-care*” OR “self-manage*” OR “self-treat*” OR “self-control” OR “self-help” OR “self care” OR “self
management” OR “self treatment” OR “self control” OR “self help” OR selfcare OR selfmanagement OR
selftreatment OR selfcontrol OR selfhelp)

97 606

S3 (MH “Patient Compliance+”) OR (MH “Attitude to Health+”) OR TI (“Medication Adherence” OR “Medication
Compliance” OR “Medication nonadherence” OR “Medication non adherence” OR “Medication
Noncompliance” OR “Medication non compliance” OR “Medication Persistence”) OR AB (“Medication
Adherence” OR “Medication Compliance” OR “Medication nonadherence” OR “Medication non adherence”
OR “Medication Noncompliance” OR “Medication non compliance” OR “Medication Persistence”)

129 591

Continued on following page
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Appendix Table 1—Continued

Set Terms Results, n

S4 (MH “Behavior Modification+”) OR (MH “Guided Imagery”) OR (MH “Control (Psychology)+”) OR (MH
“Biofeedback”) OR AB (“behavior therap*” OR “behaviour therap*” OR “behavioral therap*” OR “behavioural
therap*” OR “anger management” OR biofeedback OR “bio-feedback” OR myobiofeedback OR myofeedback
OR “physiological feedback” OR “neuro feedback” OR neurofeedback OR “cognitive therap*” OR “cognition
therap*” OR “acceptance therap*” OR “commitment therap*” OR mindfulness OR “MBSR” OR “psychologic
desensitization” OR “psychological desensitization” OR “Eye Movement Desensitization and Processing” OR
EMDR OR “implosive therap*” OR “exposure therap*” OR “relaxation therap*” OR “relaxation techniques” OR
“relaxation technique” OR meditation OR meditate OR meditates OR “mind body therapy” OR “mind body
therapies” OR “mind body medicine” OR “breathing exercise” OR “breathing exercises” OR “respiratory muscle
training” OR “paced respiration” OR “guided imagery” OR “Alexander Technique” OR “problem-solving
therap*” OR “psychodynamic therap*” OR psychotherap* OR “stress reduced” OR “stress reducer” OR “stress
reducers” OR “stress reducing” OR “stress reduction” OR “stress reductions” OR “stress reductive”) OR TI
(“behavior therap*” OR “behaviour therap*” OR “behavioral therap*” OR “behavioural therap*” OR “anger
management” OR biofeedback OR “bio-feedback” OR myobiofeedback OR myofeedback OR “physiological
feedback” OR “neuro feedback” OR neurofeedback OR “cognitive therap*” OR “cognition therap*” OR
“acceptance therap*” OR “commitment therap*” OR mindfulness OR MBSR OR “psychologic desensitization”
OR “psychological desensitization” OR “Eye Movement Desensitization and Processing” OR EMDR OR
“implosive therap*” OR “exposure therap*” OR “relaxation therap*” OR “relaxation techniques” OR “relaxation
technique” OR meditation OR meditate OR meditates OR “mind body therapy” OR “mind body therapies” OR
“mind body medicine” OR “breathing exercise” OR “breathing exercises” OR “respiratory muscle training” OR
“paced respiration” OR “guided imagery” OR “Alexander Technique” OR “problem-solving therap*” OR
“psychodynamic therap*” OR psychotherap* OR “stress reduced” OR “stress reducer” OR “stress reducers” OR
“stress reducing” OR “stress reduction” OR “stress reductions” OR “stress reductive”)

71 641

S5 S1 AND (S2 OR S3 OR S4) Limiters - English Language; Age Groups: All Adult; Publication Type: Journal Article 238

* Searches retrieved 2996 records before duplicates were removed.
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Appendix Table 2. Eligibility Criteria

Study
Characteristic

Inclusions Exclusions

Population Adults (aged ≥18 y) with new or chronic epilepsy
Family members or caregivers of those with epilepsy
KQ 3 only: stakeholders involved in implementation (e.g.,

neurologists, health coaches, nurses, administrators)

Children
Populations with <70% adults
Severe learning disabilities
Nonepileptic (i.e., psychogenic) seizures
Populations who were recruited for depression

or had major mental illness (e.g., bipolar
disorder, major depressive disorder,
schizophrenia)

Intervention Self-management defined as interventions aimed to equip patients
with skills to actively participate and take responsibility in
managing their epilepsy to function optimally through at least
knowledge acquisition and a combination of ≥1 of the
following:

Stimulation of independent sign/symptom monitoring
Medication management
Enhancing problem-solving and decision-making skills for

epilepsy treatment management, safety promotion (e.g.,
driving)

Changing health behaviors (including stress management,
sleep, substance use)*

Examples:
Psychoeducation (e.g., CBT)
Behavioral interventions (e.g., adherence strategy training)
Personalized care plan development and coaching

Multicomponent interventions that included
self-management but not as the primary
intervention

CBT focused on comorbid mental illness in
patients with epilepsy (e.g., depression in
patients with epilepsy)

Education-only interventions
General care delivery interventions (e.g.,

introduction of specialist nurse practitioner
or implementation of clinical practice
guidelines)

Comparator Any (usual care, attention control, active intervention) None
Outcomes Self-management skills/self-efficacy

Epilepsy self-efficacy and epilepsy self-management scales†
Medication adherence†
Disease knowledge

Clinical
Seizure rate/frequency/severity†
QOL†
Social function/engagement (e.g., days of work missed, or

validated measure)†
Psychological symptoms (i.e., distress, depressive, or anxiety

symptoms)
Safety outcomes (e.g., motor vehicle accidents)†
Medication toxicity

Health care use
Acute care or emergency department visits, hospitalization, or

outpatient specialty visits for epilepsy

None

Timing KQ 1, KQ 2:
Must be longitudinal (any length)
Assessments at end of treatment and longest follow-up

KQ 1, KQ 2:
Cross-sectional or assessments at the time of

intervention delivery
Setting Delivered in person (individual or group) in outpatient setting or

remotely via telehealth technology (e.g., mobile device or
Internet) Delivered by health care team members or trained
lay workers

Inpatient
Delivered only in emergency department

Design‡ KQ 1, KQ 2:
Randomized trials
Nonrandomized trials
Controlled before–after studies
Prospective cohort study if it included a properly adjusted

analysis
KQ 3:

KQ study designs listed above
Qualitative and survey designs if specifically addressing

facilitators and barriers to adoption of epilepsy
self-management interventions

KQ 1, KQ 2:
Self-described pilot studies or sample size
Studies with retrospective data collection
Interrupted time series
Case series
Systematic reviews/meta-analyses

KQ 3:
Reports that do not include primary data on

barriers or facilitators

Language English Non-English
Countries OECD§ Non-OECD
Years Any None
Publication types Full publication in a peer-reviewed journal Letters, editorials, reviews, dissertations, meeting

abstracts, protocols without results

CBT = cognitive behavioral therapy; KQ = key question; OECD = Organisation for Economic Co-operation and Development; QOL = quality of life.
* Adapted from reference 21.
† Outcomes prioritized for synthesis. For other outcomes, only the frequency of reporting is described.
‡ See Cochrane Effective Practice and Organisation of Care criteria for definitions and details (24).
§ Includes Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Israel, Italy, Japan, Korea, Latvia, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia,
Spain, Sweden, Switzerland, Turkey, United Kingdom, and United States.
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Appendix Table 5. Intervention Components Across Studies

Study, Year (Reference); Design Knowledge Symptom
Monitoring

Medication
Management

Problem
Solving

Safety Health
Behaviors

Total
Components, n

Educational self-management interventions
DiIorio et al (WebEase), 2011 (28);

randomized
Yes Yes Yes Yes No Yes 5

Ridsdale et al (SMILE-UK), 2018 (38);
randomized

Yes Yes No Yes Yes Yes 5

Fraser et al (PACES), 2015 (29); randomized Yes No Yes Yes No Yes 4
May and Pfäfflin (MOSES), 2002 (34);

randomized
Yes Yes Yes Yes No No 4

Sajatovic et al (SMART), 2018 (39); randomized Yes No Yes Yes No Yes 4
Helgeson et al (SEE), 1990 (32); randomized Yes No Yes Yes No No 3
Gunter et al, 2004 (41); nonrandomized Yes Yes No No No No 2

Psychosocial therapy self-management interventions
Leenen et al (ZMILE), 2018 (33); randomized Yes Yes Yes Yes Yes Yes 6
Gandy et al, 2014 (30); randomized Yes Yes Yes Yes No Yes 5
McLaughlin and McFarland, 2011 (35);

randomized
Group 1 Yes Yes Yes Yes No Yes 5
Group 2 Yes Yes No No No Yes 3

Gillham, 1990 (40); nonrandomized
Group 1 Yes Yes No Yes No Yes 4
Groups 2 and 3* Yes Yes No Yes No Yes 4

Tan and Bruni, 1986 (37); randomized Yes Yes No Yes No Yes 4
Caller et al (HOBSCOTCH), 2016 (27);

randomized
Group 1 Yes No No Yes No Yes 3
Group 2 Yes No No Yes No Yes 3

Haut et al, 2018 (31); randomized Yes Yes No No No Yes 3
Puskarich et al, 1992 (36); randomized Yes No No No No Yes 2

Total for all groups 18 12 8 14 2 15

* Groups 2 and 3 were assigned the same intervention in the initial intervention period of this crossover study.
HOBSCOTCH = Home Based Self-management and Cognitive Training Changes Lives; MOSES = Modular Service Package Epilepsy; PACES =
Program for Active Consumer Engagement in Self-management; SEE = Sepulveda Epilepsy Education; SMART = Self-Management for People with
Epilepsy and a History of Negative Health Events; SMILE-UK = Self-management Education for Adults With Poorly Controlled Epilepsy; WebEase =
Epilepsy Awareness, Support, and Education; ZMILE = Effectiveness of a Multicomponent Self-management Intervention for Adults With Epilepsy.
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Appendix Figure 2. Forest plot showing secondary outcomes for epilepsy self-management interventions.
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For the score measures used in each study, see Appendix Table 4 (available at Annals.org). CBT = cognitive behavioral therapy; PST = problem-
solving therapy; ROB = risk of bias; SMD = standardized mean difference.
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Appendix Figure 3. ROB ratings for the included studies.
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Blank spaces indicate items that were not applicable. Dark-green circles with plus signs indicate items that were judged low ROB. Light-gray circles
with question marks indicate items that were judged unclear ROB. Light-green circles with minus signs indicate items that were judged high ROB.
ROB = risk of bias.
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Appendix Figure 4. ROB assessment across included studies.
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