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a b s t r a c t
Objective: Adults living with intellectual and developmental disability (IDD) and epilepsy (IDD-E) face
challenges in addition to those faced by the general population of adults with epilepsy, which may be
associated with distinct priorities for improving health-related quality of life (HR-QOL). This study sought
to (1) conduct a survey of HR-QOL priorities identified by adults with IDD-E and caregivers, and (2) perform an exploratory cross-sectional comparison to adults with epilepsy who do not have IDD.
Methods: This cross-sectional study recruited 65 adults with IDD-E and 134 adults with epilepsy without
IDD and caregivers. Using a three-step development process, 256 items from existing quality-of-life
scales recommended by the American Academy of Neurology (AAN) were rated by patients/caregivers
for their importance as HR-QOL priorities. HR-QOL items identified as critical to the majority of the sample of adults with IDD-E were reported. Health-related quality of life priorities were compared between
adults with IDD-E and adults with epilepsy without IDD.
Results: Health-related quality of life was significantly lower in adults with IDD-E. Health-related quality
of life domains identified as critical priorities by adults with IDD-E included seizure burden, anti-seizure
medication side effects, seizure unpredictability, and family impact. Priorities for improving HR-QOL differed between adults with and without IDD-E, with concerns about family impact, difficulty finding
appropriate living conditions, inadequate assistance, and difficulty transitioning from pediatric-toadult care valued significantly more among those with IDD-E.
Significance: Intellectual and developmental disability is an important determinant of HR-QOL among
adults with epilepsy. We report HR-QOL priorities identified by adults with IDD-E and their caregivers.
These results may help epilepsy clinicians and researchers develop tailored strategies to address priorities of the patient with IDD-E/caregiver community.
Ó 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction
Adults living with intellectual and developmental disability
(IDD) and epilepsy (IDD-E) face challenges in addition to those
faced by the general population of people with epilepsy [1]. Higher
rates of comorbid physical, psychiatric, sleep, and/or cognitive disabilities [1–4], as well as higher rates of generalized and drugresistant epilepsies [5], are often present in adults with IDD-E.
⇑ Corresponding author at: University of California, San Francisco, Department of
Neurology and Weill Institute for Neurosciences, 505 Parnassus Avenue, San
Francisco, CA 94143, United States.
E-mail address: Sharon.Chiang@ucsf.edu (S. Chiang).

Reduction in seizure frequency is the major focus of research
and clinical management for people with epilepsy. However, there
is increasing awareness that the impact of having epilepsy on
health-related quality of life (HR-QOL) extends beyond seizures.
Indeed, social stigma, seizure unpredictability, and long-term
effects on memory, language, and cognition can be as disabling
as seizures themselves. These other domains are affected with
increased incidence in people with IDD-E due to higher rates of
comorbid disability and drug resistance. Furthermore, due to the
higher incidence of drug-resistant epilepsy, seizure control
remains elusive for many individuals with IDD-E. For these reasons, attention to other factors contributing to HR-QOL may be
particularly salient. While there is work on patient- and caregiver
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reduce sampling bias against people with severe disability, in order
to accommodate increased difficulty communicating preferences
that people with IDD may experience. Caregivers were explicitly
asked to attempt to respond on behalf of the person with epilepsy
to mitigate patient/caregiver differences. Informed consent was
obtained from all participants.

perspectives on HR-QOL priorities in severe pediatric epilepsies
and the pediatric populations with IDD-E [6–10], there is a need
for a clearer understanding of the priorities of adults with IDD-E
[1].
The AAN has defined HR-QOL outcome assessment as a central
measure in the 2017 Epilepsy Quality Measure Set [11]. To meet
these quality guidelines in the adult population with IDD-E,
improved fundamental understanding of HR-QOL priorities among
adults with IDD-E, and whether and how priorities differ from
adults with epilepsy without IDD, is needed. Measurement of
HR-QOL among adults with IDD-E often employs instruments
developed for use in the adult population with epilepsy without
IDD [12–14] or modification of pediatric scales [6–10,15], which
tacitly assumes identical needs of different groups [16]. Defining
HR-QOL priorities of the adult population with IDD-E, including
clarification of which priorities are unique and which are similar
to the adult population with epilepsy without IDD, is needed to
optimize interventions aimed at improving HR-QOL.
Here, we hypothesize that the HR-QOL priorities among adults
with IDD-E differ from those of the adult population with epilepsy
without IDD. To test this hypothesis, we conducted a crosssectional survey of 199 adults/caregivers of adults with epilepsy,
with and without IDD, to gather patient- and caregiver-identified
perspectives on HR-QOL priorities in the adult populations with
IDD-E and with epilepsy without IDD. We report the HR-QOL priorities identified as critically important by adults with IDD-E and
perform a cross-sectional comparison with the adult population
with epilepsy without IDD.

2.2. Survey instrument
Respondents used a Likert scale to rate a comprehensive list of
items from existing adult epilepsy HR-QOL instruments. The survey development process involved three steps: (1) creating a comprehensive list of items asked in adult epilepsy HR-QOL surveys
recommended by the AAN, (2) filling in gaps with qualitative input
from adults with epilepsy and caregivers, both with and without
IDD, (3) expert input from two epileptologists at different institutions (Fig. S1). First, an item bank was developed via inclusion of all
items in the scales that were recommended by the AAN 2017 Quality of Life (QOL) Assessment for Patients with Epilepsy Measure
[11]: QOL in Epilepsy (QOLIE)-10, QOLIE-31, QOLIE-AD-48, Personal Impact of Epilepsy Scale (PIES), QOL in Childhood Epilepsy
Questionnaire (QOLCE-55), Global Assessment of the Severity of
Epilepsy (GASE), Child Health Questionnaire (CHQ), PedsQL Epilepsy Module, and Epilepsy Surgery Inventory 55 Survey (ESI-55).
The QOLIE-89 was substituted for the QOLIE-10 and QOLIE-31, as
the QOLIE-89 contains similar properties but includes more comprehensive items. Bibliographies of these scales were reviewed
and others included based on review, including the Perceived Predictability Index (PPI), Liverpool Seizure Severity Scale (LSSS), Epilepsy Foundation of America Concerns Index, Multidimensional
Locus of Control, Modified Impact on Family Scale, GEOS-90 scale
[18], TSC-associated Neuropsychiatric Disorders (TAND) behavioral
and cognitive section [19], Dravet survey [20], Lawton instrumental activities of daily living (IADL) scale, and Katz activities of daily
living (ADL) scales. Questions about healthcare access [21] were
added. Redundant or similar items in the item bank were combined and thematically grouped by two independent reviewers
(SC, RM) into domains. Second, focus group meetings were conducted with eight adults with childhood-onset and adult-onset
epilepsy, and six caregivers of patients with developmental epileptic encephalopathies from the TSC Alliance, Dravet Syndrome
Foundation, and SCN8A Alliance, to review the item bank and
domain groupings. Focus groups were transcribed and evaluated
by two independent reviewers (SC, RM) for thematic content. Items
could be combined or added if agreed upon by a consensus in focus
groups. The final item bank and description of changes was distributed to focus group participants. Thematic saturation was
achieved if focus group participants did not identify any remaining
new content to be added by the end of iterative revision. Third, the
item list was reviewed by two epileptologists with domain expertise in adult and pediatric epilepsy (VRR, ADP). The final item list
included 256 HR-QOL items from the following 20 domains: language, memory, cognition, fear of seizures, seizure unpredictability, seizure semiological characteristics, seizure burden, antiseizure medicine (ASM) side effects, epilepsy technology, healthcare access, healthcare utilization, social activities, social stigma,
work/school concerns, family impact, functional independence,
mood, behavior, fatigue, and sleep. The wording of all items was
reviewed and revised by a health language expert to target a
fifth-grade reading level with the final content including <20%
complex words.
Surveyed aspects of HR-QOL are shown in Figs. 1–4 and Supplementary Figs. S2–S7. Patients were asked to rate the importance of
each item for its importance as a HR-QOL priority. Caregivers were
provided a parallel version of the survey and asked to provide
responses based on what they believed were the views of the

2. Methods
This cross-sectional observational study involved survey data
collected from adults with IDD-E, caregivers, and adults with epilepsy without IDD.
2.1. Participants
The study was approved by the Institutional Review Board at
the University of California, San Francisco (#19-28508). Participants included (1) adults with epilepsy either with or without
IDD, who were diagnosed with epilepsy by a physician and had
not been diagnosed with nonepileptic seizures, and (2) caregivers
of adults with epilepsy with or without IDD. Participants were
recruited from SeizureTracker.com, Dravet Syndrome Foundation,
Dup15q Alliance, TSC Alliance, LGS Foundation, Gould Syndrome
Foundation, My Epilepsy Story, STXBP1 Foundation, and TESS
Research Foundation. Participants met the following inclusion/exclusion criteria: (1) self-identification as an adult with epilepsy or
caregiver of an adult with epilepsy (18 years old), (2) diagnosed
with epilepsy by a physician, (3) access to internet, (4) Englishspeaking, and (5) no prior diagnosis of psychogenic nonepileptic
seizures. Survey respondents were shown the definition of IDD utilized by the National Institutes of Health, as ‘‘Disorders that are
usually present at birth and that negatively affect the trajectory
of the individual’s physical, intellectual and/or emotional development. Intellectual disability starts any time before a child turns 18
and is characterized by problems with both intellectual functioning or intelligence, which include the ability to learn, reason, problem solve, and other skills; and adaptive behavior, which includes
everyday social and life skills. The term ‘developmental disabilities’
is a broader category of often lifelong disability that can be intellectual, physical, or both” [17]. Respondents were then asked to
state whether the person with epilepsy in question had been diagnosed with IDD based on this definition. Both patients and caregivers were included in the respondent sample in an effort to
2
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Fig. 1. Health-related quality-of-life priorities in (A) language, (B) memory, and (C) cognition. Proportion of adults with IDD-E and adults with epilepsy without IDD rating
each item as ‘‘critically important to quality of life” (Likert 7–9) on 10-point Likert scale are shown. Error bars denote standard error. Statistically significant differences after
controlling the false discovery rate at the 0.10 level and stratified confounder analysis are denoted with a triangle (.). There were no statistically significant differences after
false discovery rate control at the 0.05 level. Abbreviations: IDD-E, intellectual and developmental disability and epilepsy; IDD, intellectual and developmental disability.

Fig. 2. Health-related quality-of-life priorities in (A) seizure unpredictability, (B) seizure burden, and (C) fear of seizures. Proportion of adults with IDD-E and adults with
epilepsy without IDD rating each item as ‘‘critically important to quality of life” (Likert 7–9) on 10-point Likert scale are shown. Error bars denote standard error. Statistically
significant differences after controlling the false discovery rate at the 0.10 level and stratified confounder analysis are denoted with a triangle (.). There were no statistically
significant differences after false discovery rate control at the 0.05 level. Abbreviations: IDD-E, intellectual and developmental disability and epilepsy; IDD, intellectual and
developmental disability.

of each QOL item on a 9-point Likert scale: 1–3 indicating ‘‘little to
no importance,” 4–6 indicating ‘‘important but not critical,” and 7–
9 indicating ‘‘critically important.” Block randomization (for
domains) and item randomization (within each domain) were used

person with epilepsy. The internet-based survey was disseminated
over a 4-week period. A second reminder was sent halfway
through the data collection period. Respondents were provided
with each item in the item bank and asked to rank the importance
3
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Fig. 3. Health-related quality-of-life priorities in (A) healthcare accessibility and (B) healthcare utilization. Proportion of adults with IDD-E and adults with epilepsy without
IDD rating each item as ‘‘critically important to quality of life” (Likert 7–9) on 10-point Likert scale are shown. Error bars denote standard error. Statistically significant
differences after controlling false discovery rate at 0.05 level and stratified confounder analysis are denoted with an asterisk (*). Abbreviations: IDD-E, intellectual and
developmental disability and epilepsy; IDD, intellectual and developmental disability.

to minimize effects from testing burden [22]. Data were exported
as de-identified, unlinked data using a secure exchange process
to a blinded analyst (SC).

the variable was associated with both IDD and the outcome of
interest. When present, confounding was adjusted for via the exact
Cochran-Mantel-Haenszel odds-ratio.

2.3. Statistical analysis

3. Results

R version 3.5.1 was employed for analysis. The percentage of
respondents ranking each HR-QOL issue as ‘‘critically important”
for HR-QOL (Likert 7–9) was calculated. Chi-square tests were performed to evaluate significant differences between adults with and
without IDD-E. Fisher exact tests were performed if a cell count
was <5 and the Wilcoxon test for continuous variables. Missing
data were treated as missing at random. To account for the large
number of multiple hypothesis tests, statistical significance of odds
ratios (OR) was evaluated after false discovery rate control for multiple comparisons at the 0.05 level [23]. The Haldane-Anscombe
correction was applied in ratios with zero cell counts. P-values
were reported after multiple testing correction. Stratified analysis
comparing crude odds ratios to strata-specific odds ratios was performed for statistically significant differences to evaluate for confounding effects from demographic variables, including
patient/caregiver status, sex, age, and age of epilepsy diagnosis.
Items regarding impact on family were evaluated for confounding
effects from sex, age, and age of epilepsy diagnosis. Confounding
effects were identified if the stratum-specific odds ratios both differed from the crude odds ratio by 10% or more, with both odds
ratios either less than or greater than the crude odds ratio, and if

3.1. Patient characteristics
A total of 422 responses were collected out of over 4908 e-mail
opens over a four-week period (8.9% respondent rate). Of respondents, 226 met inclusion/exclusion criteria, including 65 adults
diagnosed with IDD-E and 134 adults diagnosed with epilepsy
without IDD. Twenty-six adults were uncertain of whether they
had a diagnosis of IDD and were excluded from analysis, resulting
in a total sample size of 199. Respondents on behalf of the adult
population with IDD-E were largely caregivers (86.1% caregivers,
13.8% patients) and for the adult population with epilepsy without
IDD were largely patients (11.9% caregivers, 88.1% patients). HRQOL was significantly lower among adults with IDD-E compared
to adults with epilepsy without IDD (Table 1, p = 0.002). Data were
analyzed by collapsing across caregiver-reported and self-reported
data. Demographic characteristics are in Table 1.
3.2. Language, memory, and cognition
Aspects of language, memory, and cognition were prioritized
similarly between adults with epilepsy with or without IDD
4
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Fig. 4. Health-related quality-of-life priorities in family impact. Proportion of adults with IDD-E and adults with epilepsy without IDD rating each item as ‘‘critically
important to quality of life” (Likert 7–9) on 10-point Likert scale are shown. Error bars denote standard error. Statistically significant differences after controlling false
discovery rate at 0.05 level and stratified confounder analysis are denoted with an asterisk (*). Abbreviations: IDD-E, intellectual and developmental disability and epilepsy;
IDD, intellectual and developmental disability.

(Fig. 1A–C). Language issues identified as critical to HR-QOL for
greater than 50% of adults with IDD-E included nonverbality
(53.3%), difficulty understanding multi-step instructions (56.7%),
and difficulty understanding conversations (53.3%). These language aspects were critical to a minority of patients without
IDD-E (27.9%, 34.4%, and 36.1%, respectively). Being nonverbal
tended to be more important for adults with IDD-E (53.3% vs
26.9%, p = 0.10), and speech errors or word-finding difficulties
tended to be more important for adults with epilepsy without
IDD (30.0% vs 58.2%, p = 0.10) (Fig. 1A). Aspects of memory that
were critically important to >50% of adults with IDD-E included
working memory (54.8%) and procedural memory (54.8%)
(Fig. 1B). Among other areas of cognition, critical issues for >50%
of adults with IDD-E included difficulty learning new skills
(54.8%) and the ability to come up with compensatory strategies
for cognitive difficulties (51.6%) (Fig. 1C).

The most important aspects of seizure burden for adults with
IDD-E were seizure frequency (93.8%), followed by seizure duration (84.4%), seizure severity (84.4%), and acute repetitive seizures
(71.9%) (Fig. 2B). Seizure unpredictability was critical in both
groups (Fig. 2A). Adults with and without IDD-E rated aspects of
seizure burden similarly, although adults with IDD-E tended to
be more likely to rate seizure duration as a critical priority
(84.4% vs 61.8%, p = 0.09) (Fig. 2B).
We queried which aspects of seizures were responsible for
causing fear among patients. The most common cause of fear
among the community with IDD-E was fear of seizure-related
death/injury (75.8%), whereas the most common aspect of seizures
causing fear among adults with epilepsy without IDD was fear of
the loss of a job/independence (Fig. 2C). Loss of control over internal or external events was similarly prioritized for people with and
without IDD-E (Fig. S2).

3.3. Seizure burden

3.4. Epilepsy technology

Across all 256 items surveyed, there were two issues identified
as critical to QOL in > 90% of adults with IDD-E, both of which were
related to seizures: (1) ability to prevent a seizure from happening
or progressing into a more severe seizure (92.9%; Fig. 2A), and (2)
seizure frequency (93.8%; Fig. 2B).

False alarms from seizure detection devices (false positives)
critically influenced HR-QOL in 40.0% of adults with IDD-E and
16.1% of adults with epilepsy without IDD. False negatives from
seizure detection devices critically influenced QOL in 50.0% of
adults with IDD-E and 29.5% of adults with epilepsy without IDD.
5
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Table 1
Demographic characteristics of study sample. Abbreviations: IDD, intellectual or developmental disability; ADL, activities of daily living; IADL, instrumental activities of daily
living. For categorical variables, percentages (sample sizes) are shown. For continuous variables, means (standard deviations) are shown.
Total (N = 199)

Adults with IDD (N = 65)

Adults with epilepsy without IDD (N = 134)

Demographics
Patient sex1
Female
Male

61.8% (N = 123)
38.2% (N = 76)

49.2% (N = 32)
50.8% (N = 33)

67.9% (N = 91)
32.1% (N = 43)

Patient age (%)2
18–35 years
36–65 years
66 years or older

43.2% (N = 86)
50.3% (N = 100)
6.5% (N = 13)

80.0% (N = 52)
20.0% (N = 13)
0.0% (N = 0)

25.4% (N = 34)
64.9% (N = 87)
9.7% (N = 13)

Patient/caregiver1
Person with epilepsy
Caregiver

63.8% (N = 127)
36.2% (N = 72)

13.8% (N = 9)
86.2% (N = 56)

88.1% (N = 118)
11.9% (N = 16)

Age of epilepsy diagnosis2
Newborn (birth to 2 months)
Infancy (2 months to 1 year)
Toddler (1–3 years)
Preschool (3–5 years)
Childhood (6–11 years)
Adolescence (11–18)
Young adult (18–25)
Adulthood (25–65)
Older adult (65 and older)

1.0% (N = 2)
8.5% (N = 17)
10.0% (N = 20)
7.0% (N = 14)
13.6% (N = 27)
22.6% (N = 45)
17.6% (N = 35)
18.6% (N = 37)
5.0% (N = 1)

1.5% (N = 1)
21.5% (N = 14)
24.6% (N = 16)
13.8% (N = 9)
15.4% (N = 10)
16.9% (N = 11)
4.6% (N = 3)
1.5% (N = 1)
0.0% (N = 0)

0.7% (N = 1)
2.2% (N = 3)
3.0% (N = 4)
3.7% (N = 5)
12.7% (N = 17)
25.4% (N = 34)
23.9% (N = 32)
26.9% (N = 36)
0.7% (N = 1)

Household income1
Low
Middle
High

27.1% (N = 54)
58.8% (N = 117)
11.6% (N = 23)

30.8% (N = 20)
49.2% (N = 32)
13.8% (N = 9)

25.4% (N = 34)
63.4% (N = 85)
10.4% (N = 14)

Community support level2
Likert 1 (‘‘No support”)
Likert 2
Likert 3 (‘‘OK support”)
Likert 4
Likert 5 (‘‘Amazing support”)

8.5% (N = 17)
14.6% (N = 29)
25.1% (N = 50)
21.1% (N = 42)
30.1% (N = 60)

7.7% (N = 5)
13.8% (N = 9)
26.2% (N = 17)
18.5% (N = 12)
32.3% (N = 21)

9.0% (N = 12)
14.9% (N = 20)
24.6% (N = 33)
22.4% (N = 30)
29.1% (N = 39)

Average seizure frequency2
Daily
Weekly
Monthly
Yearly
Less than yearly

21.6%
23.1%
32.2%
10.0%
12.6%

46.2% (N = 30)
24.6% (N = 16)
21.5% (N = 14)
3.1% (N = 2)
4.6% (N = 3)

9.7% (N = 13)
22.4% (N = 30)
37.3% (N = 50)
13.4% (N = 18)
16.4% (N = 22)

Seizure types1
Focal aware
Focal unaware
Generalized tonic clonic
Focal to bilateral tonic clonic
Absence
Atonic
Tonic
Myoclonic
History of status epilepticus1
History of acute repetitive seizures1
History of nocturnal seizures1

39.2% (N = 78)
57.3% (N = 114)
50.7% (N = 101)
23.6% (N = 47)
31.7% (N = 63)
9.0% (N = 18)
15.6% (N = 31)
18.6% (N = 37)
18.1% (N = 36)
28.1% (N = 56)
44.7% (N = 89)

21.5%
53.8%
66.2%
40.0%
38.5%
18.5%
30.8%
26.2%
32.3%
46.2%
56.9%

(N = 14)
(N = 35)
(N = 43)
(N = 26)
(N = 25)
(N = 12)
(N = 20)
(N = 17)
(N = 21)
(N = 30)
(N = 37)

47.8% (N = 64)
5.9% (N = 79)
43.3% (N = 58)
15.7% (N = 21)
28.4% (N = 38)
4.5% (N = 6)
8.2% (N = 11)
14.9% (N = 20)
11.2% (N = 15)
19.4% (N = 26)
38.8% (N = 52)

Longest seizure-free period2
More than a year
10–12 months
7–9 months
3–6 months
1–2 months
A few weeks
A few days
Less than a day

34.2% (N = 68)
5.0% (N = 10)
5.5% (N = 11)
13.1% (N = 26)
12.6% (N = 25)
15.1% (N = 30)
11.1% (N = 22)
3.0% (N = 6)

16.9% (N = 11)
6.2% (N = 4)
6.2% (N = 4)
12.3% (N = 8)
10.8% (N = 7)
16.9% (N = 11)
24.6% (N = 16)
4.6% (N = 3)

42.5% (N = 57)
4.5% (N = 6)
5.2% (N = 7)
13.4% (N = 18)
13.4% (N = 18)
14.2% (N = 19)
4.5% (N = 6)
2.2% (N = 3)

Duration of time since last seizure2
More than a year
10–12 months
7–9 months
3–6 months
1–2 months
A few weeks
A few days
Less than a day

12.1% (N = 24)
2.5% (N = 5)
4.5% (N = 9)
3.0% (N = 6)
12.6% (N = 25)
13.1% (N = 26)
23.1% (N = 46)
28.1% (N = 56)

6.2% (N = 4)
0.0% (N = 0)
1.5% (N = 1)
3.1% (N = 2)
6.2% (N = 4)
9.2% (N = 6)
20.0% (N = 13)
52.3% (N = 34)

14.9% (N = 20)
3.7% (N = 5)
6.0% (N = 8)
3.0% (N = 4)
15.7% (N = 21)
14.9% (N = 20)
24.6% (N = 33)
16.4% (N = 22)

Epilepsy etiology2
Genetic

12.1% (N = 24)

29.2% (N = 19)

3.7% (N = 5)

p-value
0.02*

<0.001*

<0.001*

<0.001*

0.31

0.97

<0.001*
(N = 43)
(N = 46)
(N = 64)
(N = 20)
(N = 25)

<0.001*

<0.001*
<0.001*
0.02*
<0.001*

<0.001*

<0.001*
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Table 1 (continued)

1

Total (N = 199)

Adults with IDD (N = 65)

Adults with epilepsy without IDD (N = 134)

p-value

Congenital structural lesion
Immune-related
Infectious
Metabolic
Acquired structural lesion
Traumatic brain injury
Other
Diagnosed with genetic mutation1
Diagnosed with epilepsy syndrome2

7.5% (N = 15)
0.5% (N = 1)
6.0% (N = 12)
0.5% (N = 1)
7.0% (N = 14)
7.0% (N = 14)
4.0% (N = 8)
16.1% (N = 32)
13.1% (N = 25)

10.8% (N = 7)
0.0% (N = 0)
7.7% (N = 5)
0.0% (N = 0)
3.1% (N = 2)
1.5% (N = 1)
12.3% (N = 8)
36.9% (N = 24)yR
36.9% (N = 24)

6.0%
0.7%
5.2%
0.7%
9.0%
9.7%
0.0%
5.6%
0.7%

<0.001*
<0.001*

Epilepsy treatment history
Number of previously trialed anti-seizure medications2
1
2
3
4
5
6 or more

2.0% (N = 4)
5.0% (N = 10)
4.0% (N = 8)
7.5% (N = 15)
9.5% (N = 19)
71.4% (N = 142)

0.0% (N = 0)
1.5% (N = 1)
3.1% (N = 2)
3.1% (N = 2)
9.2% (N = 6)
83.1% (N = 54)

3.0% (N = 4)
6.7% (N = 9)
4.5% (N = 6)
9.7% (N = 13)
9.7% (N = 13)
65.7% (N = 88)

Number of current anti-seizure medications2
1
2
3
4
5
6 or more

16.6% (N = 33)
33.7% (N = 67)
26.1% (N = 52)
13.6% (N = 27)
5.5% (N = 11)
3.0% (N = 6)

1.5% (N = 1)
24.6% (N = 16)
32.3% (N = 21)
23.1% (N = 15)
13.8% (N = 9)
4.6% (N = 3)

23.9% (N = 32)
38.1% (N = 51)
23.1% (N = 31)
8.9% (N = 12)
1.5% (N = 2)
2.2% (N = 3)

Neuromodulatory treatment
Responsive neurostimulation2
Vagus nerve stimulation1
Deep brain stimulation2

6.0% (N = 12)
28.1% (N = 56)
0.5% (N = 1)

7.7% (N = 5)
49.2% (N = 32)
0.0% (N = 0)

5.2% (N = 7)
17.9% (N = 24)
0.7% (N = 1)

0.53
<0.001*
0.99

Prior epilepsy resective surgery1

19.6% (N = 39)

20.0% (N = 13)

19.4% (N = 26)

0.99

Functional status
Needs help with verbally communicating needs to others1

34.2% (N = 68)

70.8% (N = 46)

16.4% (N = 22)

<0.001*

Functional independence
Independent in ADLs and IADLs1
Independent in ADLs, dependent in one or more IADL2
Dependent in ADLs1

52.3% (N = 104)
13.6% (N = 27)
34.2% (N = 68)

7.7% (N = 5)
6.2% (N = 4)
86.2% (N = 56)

73.9% (N = 99)
17.2% (N = 23)
9.0% (N = 12)

<0.001*
0.04*
<0.001*

Quality of life over the past three months, mean (SD)3,yyy

6.0 (2.2)

5.3 (1.9)

6.4 (2.3)

2

(N = 8)
(N = 1)
(N = 7)
(N = 1)
(N = 12)
(N = 13)
(N = 0)
(N = 8)RyyR
(N = 1)

0.14

<0.001

0.002*

3

Chi squared test; Fisher exact test; Wilcoxon rank sum test. * = significant at 0.05 level.
TSC1/2 (N = 4), SCN1A (N = 3), SHANK3 (N = 2), BRAF (N = 2), SLC25A22 (N = 1), Dup15q (N = 1), GRIN2B (N = 1), KCNT1 (N = 1), Lis1 (N = 1), PCDA1 (N = 1), PURA (N = 1),
SMARCA2 (N = 1), Unknown (N = 5).
yy
TSC1/2 (N = 3), GGE (N = 1), Unknown (N = 4).
yyy
Item based on Quality of Life in Epilepsy-89 (QOLIE-89) and Personal Impact of Epilepsy Scale (PIES) quality-of-life question: ‘‘Overall, how would you rate your quality of
life
over the past 3 months? (0 = Worst possible quality of life – as bad as or worse than being dead; 10 = Best possible quality of life)”.
R
Lennox-Gastaut Syndrome (N = 16), Dravet syndrome (N = 3), Aicardi syndrome (N = 1), Dup15q (N = 1), Tuberous Sclerosis Complex (N = 1), mitochondrial disorder (N = 1),
BPAN
(N = 1).
RR
Tuberous Sclerosis Complex (N = 1).
y

accessing resources to help the person learn about sexuality or
puberty was also rated as critical to a greater proportion of the
adult community with IDD-E (33.3% vs 4.7%), although the difference did not remain significant after adjusting for patient/caregiver
status (Supplementary Table S1). Other aspects of healthcare
accessibility were rated similarly by adults with and without
IDD-E (Fig. 3A). The impact on HR-QOL of unexpected inpatient
hospitalizations, emergency room visits, and outpatient clinic visits was similar for adults with and without IDD-E (Fig. 3B).

These aspects of epilepsy technology were prioritized more highly
than considerations including short battery life, discomfort from
wearable/implantable devices, or feeling bound to the technology
(Fig. S3).
3.5. Healthcare accessibility and utilization
Among adults with IDD-E, the greatest healthcare accessibility
issues were difficulties with finding appropriate living accommodations (51.5%) and transitioning from pediatric-to-adult epilepsy
care (48.8%). Among adults with epilepsy without IDD, the three
greatest healthcare accessibility issues contributing to HR-QOL
were trouble getting to and from appointments (50.8%), trouble
getting in touch with healthcare providers in a timely manner
(49.2%), and not feeling like they understood their epilepsy or the
rationale behind treatment decisions (42.7%). A significantly
greater proportion of adults with IDD-E rated trouble finding living
options (51.5% vs 7.7%, p < 0.001) and trouble transitioning from
pediatric-to-adult care (48.5% vs 4.8%, p < 0.001) as critical HRQOL issues than those without IDD. These differences remained
significant after adjusting for confounding variables. Trouble

3.6. Social activities and social stigma
Adults with and without IDD-E rated trouble with different
social activities as priorities in HR-QOL. Social priorities rated as
critical to HR-QOL for >50% of adults with IDD-E were lack of interest in or inability to do things with others (70.0%) or by themselves
(53.3%), trouble finding a community activity (63.3%), and trouble
being social with others (50.0%). Adults with IDD-E were more
likely to experience trouble finding community activities to join
as a HR-QOL priority (63.3% vs 29.2%), although this difference
did not remain significant after controlling for patient age
7
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has been shown in pediatric populations with epilepsy, where the
presence of intellectual disability leads to an independent reduction in HR-QOL [24]. The gap in HR-QOL between the populations
with epilepsy with IDD-E and without IDD demonstrates the need
for improved understanding by researchers and clinicians of the
specific issues that the community with IDD-E identifies as important priorities. The HR-QOL domains for which at least two issues
were rated as critical priorities in more than 70% of adults with
IDD-E were: (1) seizure burden; (2) ASM side effects; (3) seizure
unpredictability; and (4) impact on family. Although the first priority (seizure frequency) is routinely addressed in clinical encounters, the latter aspects are not as routinely incorporated in
standard provider documentation [25]. Encouraging incorporation
of the patient-identified HR-QOL priorities identified in our study
into clinical documentation in the adult population with IDD-E
may be one strategy to help increase clinical focus on the unique
challenges experienced by the adult population with IDD-E.
Recommendations for modifiable factors based on this study
are provided in Table 2, which may help augment minimal care
standard for adults with IDD-E [1]. Among distinct HR-QOL priorities expressed by the adult community with IDD-E, lack of social
integration, family impact, difficulty finding appropriate living
conditions, and difficulty transitioning from pediatric-to-adult care
emerged as particularly distinct critical priorities. Failure to adequately address many of these issues has been found to potentially
contribute to the increased mortality rates among individuals with
intellectual disability [26]. Our findings emphasize the importance
of the family unit in IDD-E, including asking about the needs of

(Supplementary Table S1). Among aspects of social stigma, feeling
isolated was the most common HR-QOL priority among adults with
IDD-E (60.6%) (Fig. S4). Social priorities remained similar after subgroup analysis of childhood onset epilepsy (Fig. S4C).
3.7. Impact on family
The impact of epilepsy on the patient’s family was directly connected to HR-QOL more so in the population with IDD-E for many
issues (Fig. 4): worry about whether the patient’s future was protected (84.4% vs 54.0%, p = 0.01), availability of community support
programs or therapy support for family members (62.5% vs 24.6%,
p < 0.001), isolation of family from the community (64.5% vs 30.0%,
p = 0.005), lack of respite from care responsibilities (68.8% vs 25.0%,
p < 0.001), lack of ability to travel/vacation for family (59.4% vs
25.0%, p = 0.005), and poor sleep for family (63.3% vs 25.0%,
p = 0.005). These differences persisted after adjusting for demographic variables (Supplementary Table S1).
3.8. Functional independence
A significantly greater proportion of the adult community with
IDD-E reported difficulty with ADLs and IADLs as critical aspects of
HR-QOL (Fig. S5). Inadequate assistance (not having people available when needed) also critically influenced HR-QOL for significantly more adults with IDD-E (58.6% vs. 19.0%, p < 0.001). Loss
of driving ability was significantly more likely to be important to
adults with epilepsy without IDD than to those with IDD-E
(31.0% vs 70.8%, p = 0.002). These differences persisted after controlling for demographic variables (Supplementary Table S1).

Table 2
Recommendations to complement minimum care standards for addressing HR-QOL
priorities of the adult patient with IDD-E/caregiver community. These recommendations complement those proposed by Devinsky et al. (2015). Abbreviations: IDD-E,
intellectual and developmental disability and epilepsy.

3.9. Behavior, mood, health concerns, and ASMs
Behavioral issues (Fig. S6A), mood (Fig. S6B), health concerns
(Fig. S7), and ASM side effects (Fig. S8) were prioritized similarly
in groups with IDD-E and without IDD, although behavioral issues
contributed to HR-QOL in generally higher proportions in the adult
population with IDD-E (Fig. S6A). There was no significant difference in priority rankings for the remainder of HR-QOL domains,
including sleep, fatigue, seizure semiology, and work/school concerns (not shown here due to space; available on request).
4. Conclusions
This cross-sectional survey of patient- and caregiver-reported
preferences enriches understanding of the priorities of adults with
IDD-E for improving HR-QOL. First, we demonstrate that a gap currently exists in overall HR-QOL between the adult communities
with epilepsy with IDD-E and without IDD, highlighting the need
for continued efforts by the community with epilepsy to develop
targeted interventions to address unmet needs. Second, we report
HR-QOL priorities that are identified by the adult community with
IDD-E. This fills a knowledge gap in an understudied population,
complements current recommendations on minimum care standards [1] for the adult population with IDD-E, and informs future
research directions, measurement scale development, and resource
allocation. Third, we show that while there are many common priorities shared with the community with epilepsy without IDD, the
adult community with IDD-E appears to express several distinct
HR-QOL priorities, possibly reflecting the unique challenges experienced by adults with IDD-E. This emphasizes the need for unique
resources and tools when caring for the adult population with IDDE.
Our results show that the presence of IDD in adults with epilepsy is associated with lower HR-QOL outcomes. A similar finding
8

Recommendation

Section

Offer Speech Language Therapy resources to work with the patient
and family to improve techniques for communication,
particularly for nonverbal individuals.
Offer Neuropsychological Testing to evaluate cognitive strengths
and Occupational Therapy resources to work with the patient
and caregiver on developing compensatory strategies for
cognitive difficulties.
Ask about seizure frequency, seizure duration, anti-seizure
medication side effects, and family impact at each clinical visit.
Work together to characterize seizure patterns/triggers that may
be leveraged therapeutically, in order to reduce seizure
unpredictability.
When choosing seizure detection devices, consider that adults with
IDD-E often prioritize not only false negatives (failure to identify
or predict seizures) but also false positives (erroneous alarms in
identifying or predicting seizure).
Ensure adequate representation of the adult population with IDD-E
in trials for seizure detection or prediction devices.
Formulate a plan for transitioning from pediatric-to-adult care.
Connect families with epilepsy support organizations to provide
wrap-around care in formulating transitional plans.
Offer resources to help educate the patient about sexuality/puberty.
Check with patients/caregivers whether appropriate living options
(e.g., group housing) and accommodations (e.g., adaptations to
transportation or housing) have been obtained. If not, offer to
involve Social Work services in the care plan.
Feelings of social isolation, as perceived by the patient or caregiver,
should be reviewed along with mental health at every visit.
Consider the emotional, interpersonal, and social support needs of
family members and actively seek to refer to Social Work for
support and connect family members with local and national
epilepsy support organizations. Ask family members about
concerns about behavioral aggression.
Assess the patient’s level of needed assistance (e.g. 1:1 assistance)
with Physical and Occupational Therapy and evaluate whether
needs are being met.

Sec 3.2

Sec 3.2

Sec 3.3

Sec 3.4

Sec 3.4
Sec 3.5

Sec 3.5
Sec 3.5

Sec 3.6
Sec 3.7

Sec 3.8
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with IDD-E, highlights the importance of ensuring representation
of the adult population with IDD-E in AI studies for seizure detection/forecasting [16].
Lastly, although based on convenience sampling, the demographics of our study sample are consistent with several epidemiological findings in IDD-E. Whereas focal seizures predominated in
respondents with epilepsy and normal intelligence/development,
generalized seizures predominated in the population with IDD-E
[5]. Genetic causes were the most common etiology of epilepsy
in adults with IDD-E, highlighting the potential for this population
to benefit from research on how genetic variations influence therapy selection and prognosis. Adults with IDD-E in our sample also
had higher average seizure frequencies, shorter durations of seizure freedom, more ASM polytherapy, and higher rates of status
epilepticus, acute repetitive seizures, and nocturnal seizures, similar to prior research [5]. Patients with IDD-E were younger on
average than those without IDD, which may reflect the higher rate
of mortality in intellectual disability [26].
There are several limitations to this study. (1) The responses in
this survey reflect an 8.9% respondent rate. As this was a convenience sample, selection bias may bias responses toward people
who are motivated to participate. Future research is needed to validate priorities in the general population. (2) Caregiver reports and
patient self-reports were collapsed in analysis to reduce bias
against people with severe disability. The priorities here reflect
those identified by the adult community with IDD-E, which, in this
study, are predominantly represented by caregivers responding on
behalf of the person with epilepsy, as well as a small percentage of
direct responses from adults with IDD-E. Thus, the responses of the
adult community with IDD-E in this survey are largely reflective of
priorities that caregivers believe patients have, which may be distinct from priorities of patients themselves [39–41]. To mitigate
this, stratified analysis was used to evaluate potential confounding
effects of patient/caregiver status; however, special interviewing
techniques may be needed to ascertain the direct views of individuals with severe IDD. (3) Because the survey was distributed
online, validation of self-reported information was not possible.
(4) People with different degrees of disability may have different
priorities, with those with milder levels of IDD likely closer to
the population without IDD . Co-existing behavioral health diagnoses, such as autism, may also affect priorities, and future analyses focused on understanding differences across subgroups may
help elucidate heterogeneity in priorities. (5) The survey contains
items which were identified based on literature review and focus
groups, but may not exhaustively cover all important issues to
individuals living with epilepsy. Sexual safety and protection from
abuse, for example, is an important concern to many families
which was not covered in this survey. Future surveys will need
to explore ongoing need for expanded outreach and resources in
these topics.
This study provides a comprehensive view of HR-QOL and its
meaning to adults with IDD-E. The priorities identified by the
patient and caregiver community in this study may facilitate adoption of strategies and minimum care measures to improve HR-QOL
for adults living with IDD-E.

family members and whether additional support is needed. Feelings of isolation, anxiety about managing seizures, nighttime seizure worry, and lack of respite for family members are not only
detrimental to family members’ wellbeing, but may contribute to
an overall feeling of being unheard among families and caregivers,
which has been identified as a contributory factor to premature
death in roughly one-fifth of people with intellectual disability
[26]. Other aspects of HR-QOL which matter greatly to adults with
epilepsy without IDD, such as loss of a driver’s license, may never
impact (many) people living with IDD-E, which is important to recognize in developing standard EHR documentation in epilepsy.
The priorities identified in this study suggest that current clinical resources, many of which are developed for the population
with epilepsy without IDD-E, may not be adequate to meet needs
in the community with IDD-E. Minimum care standards have been
proposed, including improving transitions to adult care, considering the needs of family members, and reviewing mental health at
every visit [1,27]. In particular, adoption of transitional care clinics
to facilitate transitions from pediatric-to-adult care have been
shown to improve outcomes [28]. This study highlights the need
for increased adoption in the population with IDD-E. Additional
workforce training for neurologists and epileptologists may be
needed to address unmet care needs. For example, physicians
trained primarily to care for individuals without IDD may not be
comfortable meeting the needs of patients with IDD-E, or may lack
experience with complexities of insurance discrimination or
healthcare accessibility. Resources available for the general population with IDD without epilepsy may also not be equally accessible to people with IDD and comorbid epilepsy; for example,
epilepsy may provide an additional barrier to community-based
supportive housing generally available to people with IDD if onsite caregivers are not comfortable managing seizures.
The adult community with IDD-E in our study emphasized that
the fear of seizures causing death or severe injury was a critical
concern. This concern is substantiated by the fact that risk factors
for SUDEP and seizure-related death—convulsive seizures, high seizure frequency, early age of epilepsy onset, intellectual disability,
and polytherapy [29,30]—all occur with high incidence in the population with IDD-E. Greater focus on discussions about SUDEP and
seizure-related death with patients/families living with IDD-E is
essential to help reduce deaths among adults with IDD-E. FDAapproved seizure detection devices have demonstrated utility of
detecting convulsive seizures and may reduce SUDEP [31,32]. Seizure action plans (SAPs), common in the pediatric population [33],
may also be useful in adult populations with IDD-E to reduce
seizure-related injuries/deaths [34].
Similar to the pediatric population [10], we found that the three
most important aspects of seizures for adults with IDD-E were frequency, duration, and unpredictability. Notably, seizure unpredictability contributed to HR-QOL to an extent on par with
seizure frequency and ASM side effects. Incorporation of seizure
unpredictability measurement into routine clinical assessment
and HR-QOL scale development for adults with epilepsy (both with
and without IDD) may help improve overall HR-QOL. Aspects of
seizure unpredictability identified as particularly important to
adults with IDD-E included a sense of long-term control over epilepsy, sense of control over external frightening events, warning/
knowledge of when seizures would occur, and feelings of hopelessness about epilepsy. Development of artificial intelligence (AI) to
reduce seizure unpredictability, such as seizure detection/
forecasting, may be useful for advancing these aspects of HR-QOL
[35–38]. We found that reduction of false-positive and falsenegative rates were considerations greatly prioritized by adults
with IDD-E, more so than aspects such as short battery life or
device discomfort. The fear of seizures causing death or severe
injury, expressed by over three-quarters of the adult community
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