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Background: Dravet syndrome (DS) is a monogenic syndrome associated with SCN1A mutations in the
majority of patients and characterized by devastating epilepsy, that may be life-threatening. Aside from
refractory seizures, core symptoms of DS include behavioral difficulties, developmental delay, cognitive
impairment, and motor dysfunction. Previous DS research has mainly focused on epileptic seizures and
pharmacological management and less on behavioral difficulties. This study aims to explore the lived
experience of parents supporting a child with DS, with a focus on behavioral aspects.
Methods: We performed a qualitative study using focus groups and following the consolidated criteria for
reporting qualitative research (COREQ) guidelines. We organized three focus groups with parents of chil-
dren and adults with DS and used a pre-defined topic list of open questions, similar for each focus group
to ensure comparability. The focus groups were video recorded, transcribed, and anonymized. Data were
analyzed using an iterative coding process where codes were sorted into themes. Differences in coding
among the researchers were discussed until a consensus was reached.
Results: In total, twenty parents (mothers only) participated in the study. The age of children with DS
ranged between 3 to 22 years with a mean age of 11.8 years. A range of behavioral difficulties emerged
from the thematic analysis. Overall, the most commonly mentioned behavioral difficulties were aggres-
sion, dangerous behavior, impulsivity, hyperactivity, routinized and compulsive habits. Our results
showed different behavior per age group, with more externalizing behaviors such as aggression and
impulsivity in children aged 3–13 years; and more internalizing behavior such as routinized and compul-
sive habits in adolescents and young adults (14–22 years). This results in a different kind of support these
families need and should be acknowledged when in consult with a healthcare professional. Parents
reported that challenging behavior was a source of stress and impacted negatively on their family’s qual-
ity of life. Parents reported feeling alone in their search for solutions, and many explored options outside
the traditional medical context.
Conclusion: Our results suggest that the challenging behavior associated with DS leads to a huge burden
of care. Healthcare professionals working with DS patients may need to develop shared decision-making
strategies that take into account challenging behavior.

� 2022 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
1. Introduction Dravet syndrome consists of a wide phenotypic spectrum of sei-
Dravet syndrome (DS) is a devastating epilepsy syndrome, that
may be life-threatening, that was first described in 1978 [1,2].
zures (e.g., febrile seizures, absences, status epilepticus) and is
characterized as developmental and epileptic encephalopathy.
The estimated incidence of DS caused by an SCN1A mutation is 1
in 20,900 births [3]. It is estimated that 10–20% of patients with
DS die before 10 years of age most commonly due to sudden unex-
pected death in epilepsy (SUDEP) [4,5]. Many patients with DS
experience major seizures weekly and minor seizures daily [6].
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The refractoriness of these seizures typically requires medication
and other sorts of therapies [7].

Aside from refractory seizures, the core symptoms of DS include
behavioral difficulties, developmental delay, cognitive impairment,
and motor dysfunction [4,8]. The prevalence of behavioral difficul-
ties in DS ranges between 37% and 100% [6,8–10]. These behavioral
difficulties may comprise hyperactivity, attention deficit, limited
concentration, mood instability, short temper, oppositional behav-
ior, perseveration, impulsive actions, and autistic-like features [8–
10]. A recent systematic review describes an age-specific evolve-
ment of seizure-related manifestations and non-seizure-related
manifestations such as attention deficit hyperactivity disorder
(ADHD) and autism spectrum disorder (ASD) [11]. Previous studies
reported behavioral difficulties to be the strongest predictor for
health-related quality of life (HRQoL) in patients with DS [8–10].
In spite of the high prevalence, relatively little is known about
how behavior develops from early childhood to adulthood.

Families caring for a child with DS experience a considerable
impact on their physical health, mental health, social functioning,
and financial resources [12,13]. In one study the negative impact
on sleep and enduring fatigue are reported as the most critical
for parents [13]. Existing literature on DS mainly focuses on the
impact of refractory seizures on the caregiver’s life and not the
impact of other comorbidities in DS [12,13]. The additional impact
of challenging behavior on patients with DS and their families has
not been described before.

In addition, little is known about parents’ strategies for caring
for a child with DS. A study by Nolan et al. described a few practical
tips and practical coping mechanisms mentioned by parents, like
conducting ‘personal research’ about DS. This study did not address
coping with behavioral problems [14]. Actual literature on how
parents experience behavioral difficulties of their child with DS
does not exist [8–10]. A better understanding of these coping
mechanisms regarding behavioral difficulties will give more
insight into the impact of behavioral difficulties and the need for
treatment or guidance. Due to the age-specific manifestations of
DS, both the behavioral difficulties and the experiences of parents
are likely to evolve over time [11].

In addition, parents may experience difficulties in healthcare
provision due to the rarity of DS [15–17]. Dravet syndrome is a
complex syndrome with many different manifestations. As a result,
there may be a lack of expertise among healthcare professionals
concerning manifestations like behavioral problems. This may
hamper the search for the right care [15]. Therefore, more knowl-
edge about the challenges that parents meet is much needed in
order to manage the care of patients with DS [18].

In this qualitative study, we explored the ‘lived experiences’ of
parents caring for a child with DS with respect to their child’s
behavior. The primary aims of this study were [1] to explore
behavioral aspects of DS as experienced by parents caring for a
child with DS and [2] potential differences in behavioral aspects
between young children versus adolescents and young adults. Sec-
ondary aims were: (i) to explore the impact of DS and behavioral
difficulties in DS on patients and their parents; (ii) to gain insight
into the coping strategies of parents caring for a child with DS;
and (iii) to explore whether parents feel able to address behavioral
difficulties with healthcare professionals.
2. Method

2.1. Study design overview

We conducted a qualitative study using focus groups, following
the consolidated criteria for reporting qualitative research (COREQ)
2

guidelines [19]. We were interested in the perspective of parents
and asked parents caring for a child, adolescent or young adult
about their experiences during focus groups. This approach was
chosen to establish a collective perception of parents on behavioral
difficulties and life impact as well as the personal opinions and
experiences of these parents.

Ethical considerations
The study was approved by the Medical Research Ethical Com-

mittee Utrecht (METC 21-530). The coordinating researcher (AP)
was responsible for explaining the research project to potential
participants. All participants gave written informed consent and
agreed with the video recording of the focus group.

2.2. Participants

Parents (biological or other) of children, adolescents, or young
adults with DS were invited to participate. Potential participants
were recruited through social media and the newsletter of the par-
ent/patient organization ‘Dravet syndrome Foundation Nether-
lands/Flanders’ (Stichting Dravetsyndroom Nederland/
Vlaanderen) [20]. Potential participants expressed interest by con-
tacting the researchers themselves by e-mail. Inclusion criteria
were: having a child with SCN1A-related DS and speaking Dutch.
Parents of patients with DS of all ages were included. Three focus
groups were formed based on the age of the child with DS, of which
the first focus group [1] primarily included parents of younger chil-
dren (aged from 4 to 10 years and one was 18 years); the second
focus group [2] primarily consisted of parents of older children
(aged from 15 to 22 years); the third focus group [3] included a
mixed group of parents (children aged from 3 to 16 years). The
aim of this approach was to establish groups in which participants
could relate to each other as well as groups in which participants
could learn from each other. All focus groups met online through
Microsoft Teams. Each participant engaged in an online test meet-
ing to resolve any malfunctioning prior to the focus group. The
online format further allowed for safe and easy participation dur-
ing the COVID-19 pandemic without traveling. Afterwards, the par-
ticipant provided additional background information about the
family composition and characteristics of their child with DS.

2.3. Data collection

Each focus group session was facilitated by a moderator (AP)
familiar with the subject of the study and with the participants.
The moderator (AP) is a psychiatrist in training. Other observing
researchers were a psychiatrist (JZ), and an expert on qualitative
research (MM). The focus groups were semi-structured in nature,
with a pre-defined topic list of open-ended questions, similar for
each focus group to ensure comparability. Beforehand, the partici-
pants received a document with information on the topics of the
focus groups and the first three questions. The first focus group
was held on 29 June 2021, the second on 15 July 2021 and the third
on 25 November 2021. The focus groups were video recorded after
verbal consent was obtained at the onset of the focus group. The
recordings were then transcribed and anonymized, with the inclu-
sion of non-linguistic observations (e.g., facial expressions, laugh-
ing, sighs, and gestures).

2.4. Data analysis

We used inductive thematic analysis to analyze the data
according to Braun & Clarke [21] because it allows for providing
a ‘‘thick description” of the dataset, which fits with our research
objective of exploring ‘lived experience’. Data were analyzed using
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an iterative coding process where codes were sorted into themes.
The primary researcher (AP) read the transcripts and generated
codes. The code structure was discussed among the research team.
All members (AP, JZ, MM) coded parts of the transcript. Differences
in coding among the researchers were discussed until a consensus
was reached.
3. Results

The characteristics of the parents and their children are dis-
played in Table 1. In total, twenty parents participated in the study
(mothers only). The age of their children with DS ranged from 3 to
22 years with a mean age of 11.8 years (±6.6). In the following sec-
tions, we will present [1] types of behavior described by parents;
[2] changes in behavior with increasing age, as observed by par-
ents; [3] the impact of challenging behavior on parents; [4] man-
agement strategies employed by parents; and [5] the place of
behavioral problems in the medical management of DS. Each sub-
section includes a table with representative quotes from parents.
3.1. Type of behavior

The various categories of reported behavior per age group can
be found in Table 2.
3.2. Behavior in children versus adolescents/young adults with DS

Fig. 1 illustrates the difference in behaviors between the two
age groups (the group younger than 14 years, and the group of
14 years and older). The results display a pattern where in the case
of younger children (aged 3–13 years), parents more often men-
tioned externalizing behavior, such as dangerous behavior, impul-
sivity, aggression, and hyperactivity. Children with eating
difficulties were reported to have many behavioral problems
around mealtimes. Parents of older children (aged 14–22 years)
more often mentioned internalizing behavior like routinized
habits, compulsive and repetitive habits, and the behavior is chal-
lenging compared to peers.
Table 1
Characteristics of participants and their child with DS.

Characteristics of parents n = 20

Gender (female)
Currently part-time employed
Reduced working hours/ quit job
Currently together with father of the child

Characteristics of children, adolescents, and young adults with DS n = 20

Gender (female)
Age (years)
Age at diagnosis
Presently between 3–13 years
Presently between 14–22 years

Age of first noted behavioral difficulties
Mobility
Walking independently
Walking with aids

Communication
Very little communication
With a few words or signs
Speaks comprehensively in sentences and adequate communication

3

3.3. The impact of challenging behavior on parents

As mentioned before, DS is a severe and complex syndrome.
This may not only affect the patients themselves but also their
families. Table 3 includes illustrative quotes about the impact of
caring for a child with DS on families. Many parents reported feel-
ing exhausted and admitted they needed help, as can be seen in
quote 2A. Parents also discussed the ways in which parenting a
child with DS influenced their own mental health (2A, 2B, 2C). In
particular, they reported that refractory epilepsy and life-
threatening situations were very stressful. Moreover, they reported
feeling like they must be alert constantly because ‘anything can
happen’. This was caused by the constant risk of seizures but also
because of dangerous and disruptive behavior (2D, 2E).

The focus group data suggest that the impact of DS on patients
and their families changes through the years. Parents mentioned
that in the children’s younger years, the primary energy and
time-consuming element of DS were trying to ‘survive’ the epilep-
tic seizures (2A, 2F). As the children aged, parents reported a shift
in attention (2G) to other challenges like behavioral difficulties,
walking issues, and the child’s relationship with other family
members. Parents reported concerns about the well-being of other
children in the family. They reported that siblings of patients with
DS also suffer because of the challenging behavior and were often
on the receiving end of aggressive outbursts of the child with DS
(2I). Parents felt powerless to prevent the DS child’s outbursts,
which increases the emotional burden of this behavior. Parents
also worried about how the constant focus on their child with DS
would affect their other children (2H). Finally, parents also dis-
cussed feelings of guilt for not paying enough attention to their
other children.

Eating problems constituted another prominent stressor for
parents (2J, 2K). Parents describe eating disturbances including
poor appetite, decreased tolerance for food variety, prolonged
mealtimes, and picky eating. Mealtimes were described as extre-
mely stressful and frustrating for both the child with DS and their
families. In some cases, mealtime stress became so acute that the
child with DS refused food entirely and had to be fed with a feeding
tube instead.
N(%) Mean Median (min–max)

20 (100)
14 (70)
16 (80)
17 (85)

N(%) Mean(SD) Median(min–max)

12 (60)
11.8 (6.6) 10.5 (3–22)
3.2 (3.9) 2.0 (0.8–17)

11 (55) 1.8 (0.9) 1.5 (0.8–3.5)
9 (45) 5.0 (5.3) 3.0 (1.0–17)

3.4 (3.4) 2.5 (0.0–13)

16 (80)
4 (20)

2 (10)
7 (35)
11 (55)



Table 2
Illustration of sorts of behavior mentioned by these parents.

Behavior code Quote Present in age group

3–13 14–22

Aggression or anger ‘I used to tell her that if she did something naughty, she had to sit on the bench in the hall. Her sister was
sitting on the sofa and she walked over, hit her hard, and said to me ‘I’ll go sit on the bench then.’
‘She has had a lot of medication and I recognize the aggressive behavior although not deliberate
aggression. But yes, she throws her plate on the ground out of frustration and also other aggressive
behavior: hitting, pinching or biting.’

++++ ++

Anxiety ‘He lives, in our opinion, with a lot of anxiety. He constantly seeks reassurance. And he asks a lot of
questions. All the questions irritate those around him. And the need for constant reassurance irritates
people too. And he is aware of this irritation.’

+

Concentration difficulties ‘He is so quickly distracted that in school he is not able to learn or even listen.’ +
Compulsive and repetitive habits ‘He used to be more easygoing [..] But the rigidity has become predominant in the last 5 or 6 years. His

compulsive behavior combined with the rigidity makes it very difficult.’
‘He is like: ‘Can I ask something?’, ‘Can I ask something?’. But it’s not a discussion, and this repetitive
behavior takes hours. [. . .] It drives me crazy, but I can’t stop it either.

+ ++

Dangerous behavior ‘It’s not just the seizures, which come on so unexpectedly, and whether you can save her teeth. [. . .] I
always say, you can never be more than an arm’s length away so you can intervene in case she is about
to do something dangerous. She always wants to run.’
‘Yes, he’s impulsive. When you turn around, he’s walking around with a pair of scissors he just found, or
he’s sitting on top of the cat’s scratching tower. He doesn’t see danger anywhere.’

++++ ++

Information processing ‘The slow processing of information is very difficult. We often just say ‘stop’. We must be very clear.’ + +
Intense focus on details ‘He’ll say something like, ‘oh last year when we saw Grandma and Grandpa he was wearing that red

jacket.’ His memory is really very good.’
+

Impulsivity ‘The impulsivity is still there. I can’t go to the supermarket with her because she fills the shopping cart
and doesn’t take no for an answer.’
‘Just as the others mentioned, she’s entirely uninhibited, which causes her to be reckless. She just
doesn’t see any danger, so safety is a really important factor for us. We’ve tried 100.000 times to teach
her how to look before crossing the road. But if she sees something she likes across the road, she just
crosses without looking.’

+++ +

Hyperactivity ‘He gives 300% of his energy in an hour and then he gets really tired, and we just wait for the epileptic
seizures to happen.’
‘He gives himself a 100% all day and every day and in all different areas. He is mad, he is happy, he is sad,
he is madder, and so it goes on and on, all day long.’

++ +

Limited reciprocity ‘She has no perception of time. She mainly lives in her own world.’ + +
Routinized habits including

aversion to change and rigidity
‘Change is problematic. In particular when he has his mind set on something. Nowadays, he’s really into
biking. When we go anywhere, we have to pass the shed where his bike is. It takes a lot of effort to get
him to pass the bike.’
‘In his care home, he eats much more varied than at home. When I try to feed him the same things at
home, he says no. He just won’t have it. He eats these foods there, not at home.’

++ +++

Self-harming behavior ‘Her behavior changes when a seizure is coming. We observe a kind of increase of tension, also at night.
She is restless, has difficulties sleeping, screams a lot, bangs her head. When the seizure has passed it is
just like the tension has gone and then she is sweet again and we can interact with her.’
‘Unfortunately, he started to self-harm. Whenever he had this tiny scab or wound, he would scratch and
scratch and scratch, he just would not stop, untill it would bleed. And then he panicked: he wouldn’t
tolerate a band-aid or anything, and this tiny thing would be a huge thing for all of us for weeks.’

+ +

Each + represents between 0 and 5 quotes.
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3.4. Parents’ coping strategies for behavioral challenges

Parents reported trying multiple strategies to improve challeng-
ing behavior, with varied success. These included, among others,
building routine and structure into the daily rhythm, distracting
the child to prevent tantrums, parenting courses, seeing a child
and youth psychiatrist, deep pressure stimulation, using essential
oils, cannabidiol (CBD) oil, vitamins, and supplements. In each of
the focus group sessions, parents discussed the fact that distracting
their child was the most effective intervention for challenging
behavior (see Table 4) (3A, 3B). Parents also reported having to
consistently regulate the emotions and behavior of their child.
Due to intellectual disabilities, children with DS are often incapable
of learning these skills themselves (3C,3D). Consequently, they rely
on parents to regulate their thoughts and feelings, which is a very
difficult task. When parents noticed that their child was getting
angry, overwhelmed, or exhibiting repetitive behavior, they
actively intervened to prevent an escalation.
4

Besides the search for solutions to improve behavioral difficul-
ties, parents were also searching for explanations and patterns in
their children’s behavior. For example, parents found associations
between behavioral difficulties and anti-seizure medication,
tonic-clonic seizures, over-stimulation, and emotional situations
(3E, 3F). Among the 42 comments made on causality were 21 com-
ments about the perceived effects of anti-seizure medication on
behavior. Moreover, 14 of the 20 focus group participants actively
supported this association. Parents reported that they had many
unanswered questions on the causality of problem behavior and
a need for answers (3G).

Despite the serious nature of the focus groups and the emphasis
on ‘difficult behavior’ in the discussions, there were also jokes and
laughter among the participants. Many mothers used humor as a
way of coping with difficult situations and with uncertainty. In
addition, they were all very keen to share the positive qualities
of their children (3H).



Fig. 1. Behavior in children vs adolescents/young adults with DS.

Table 3
Illustrative quotes for the impact of challenging behavior in DS.

Number Quotes

2A ‘Yes, but also that you can ask for help as a parent. The first two
years we were just surviving. We were completely exhausted to be
honest.’

2B ‘You set her down and she runs away, and she won’t come back. It’s
so exhausting, I always have to keep an eye on her.’

2C ‘It takes up all your energy. If it isn’t an epileptic seizure, it’s
something else. I find it so hard.’

2D ‘I do enjoy the little things but I’m also always alert.’
2E AP: ‘Is that something you experience as difficult? That the

children are unaware of danger?
FG16: ‘Yes, I’ve to be her shadow all the time.’

2F ‘He’s been going to school again for about a half year, and we feel
like a normal family again and not just like we’re surviving.’

2G ‘The focus was the medical issues, and all other difficulties were
secondary concerns. And currently the medical issues are under
control. Although, Dravet is never really under control but maybe a
little. And currently the behavior is the main concern.’

2H ‘All the attention tends to go to her, but we try to control this.
When there’s something wrong with our other child, we catch
ourselves thinking ‘Oh no, not you as well’.’

2I ‘When my daughter was less than a year old, her brother pulled
out her hair on a regular basis. That was awful to see as a mother,
but I just couldn’t prevent it.’

2J ‘Yes, eating problems. These problems have had the biggest impact
on us. Our daughter has a feeding tube for almost a year now also
because she completely stopped eating and drinking and she kept
that up for a very long time.’

2K ‘In regard to eating, we have that under control at the moment
because she gets her nutrition through a feeding tube. [. . .] The
mealtimes used to be so stressful and frustrating for her. The plates
literally flew through the room.’

Table 4
Illustrative quotes on how to cope with behavioral difficulties.

Number Quotes

3A ‘She has these impressive temper tantrums. I can see it’s going
wrong; I can sense it coming. I can see that raging look in her eyes
and then I think: ‘I’ll just quickly throw on another video’.’

3B ‘The dancing around your child, that’s something I recognize too.
So, because you can’t reach her and punishment is not effective, I
feel like I’m constantly steering her away from the negative things
instead’.

3C ‘I find his disregard for punishment very difficult. Sometimes I
think the only thing that will reach him is if I hit him, but I don’t
want that either.’

3D ‘She has a temper, wants everything right here and right now, not
later, not tomorrow, not next week. She has no perception of time.
This is so exhausting.’

3E ‘Well, we’ve had 7 different anti-seizure medication but now we
have a combination of three including Clobazam. But if we increase
the dosage, the behavior gets terrible! She gets very aggressive.’

3F ‘Her behavior changes when a seizure is coming. We observe a
kind of increase of tension, also at night. She is restless, has
difficulties sleeping, screams a lot, bangs her head. When the
seizure has passed it is just like the tension has gone and then she
is sweet again and we can interact with her.’

3G ‘In my opinion is in our case the Levetiracetam the cause. But is it
caused by the mutation in the gene? Or is it caused by medication?
I have a lot more of these questions.’

3H ‘He also gives a lot of love. He is a big hugger and is super sweet.
These are his positive qualities.’
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3.5. Challenging behavior as part of treatment and management plans

DS is a complex syndrome with different kinds of seizure-
related and non-seizure-related manifestations. Parents reported
that they feel that the focus in current care seems to be primarily
on seizure control. Several parents mentioned that they consider
behavioral difficulties and eating problems to be just as significant
as seizures. Parents reported that they struggle with how (4A,4B)
5

and where (4C) to ask for help with the challenging behavior
(see Table 5). As a result, their search for solutions was often unfo-
cused and multidirectional, and sometimes outside the realm of
the traditional medical context. Parents in the focus groups
reported feeling lost and alone in this search and often felt misun-
derstood by healthcare professionals (4D, 4E). Parents expressed
the need to have a say in the decisions made regarding the treat-
ment of their child (4F). In addition, parents reported that they
experience difficulties discussing priorities in the treatment of DS
with healthcare professionals (4D, 4E, 4G). Although they men-
tioned that behavior is not usually a treatment focus in DS (4D),
parents also reported that awareness of behavioral difficulties in
DS is growing. In their opinion, this is driven by efforts of schools



Table 5
Illustrative quotes on behavior in DS treatment.

Number Quote

4A ‘I find attention for behavior in the treatment of DS more difficult
to discuss because it is not something you can measure’

4B ‘Yes, but also that you can ask for help as a parent. The first two
years we were just surviving. We were completely exhausted
actually.’

4C ‘At a certain point as parent, you would like to move on and where
are you going to find that, other than the neurologist? In these
conversation we mostly talk about seizure and how is it going but
who’ll help you with the behavior difficulties?’

4D ‘Because he has such extreme seizures, the doctors are saying:
‘He’ll need a lot of medication. The most important thing, at this
point, is to control the seizures. The behavior you just have to
accept’.’

4E ‘The most important thing right now is the seizure control. The
neurologist doesn’t want to take any risks. But I, as a mother,
would like to take these risks if it would mean that the behavior
would improve.’

4F ‘Yes, we can discuss it with the neurologist, but I’ve noticed that
we don’t agree. I witness the challenging behavior and for the
neurologist it isn’t visible and also less troublesome. So yes, it’s a
subject we discuss but we want to make different choices. I would
like to explore other options and take more risks.’

4G ‘The main focus is on the medical aspects; we notice this too. So
much focus that the behavioral difficulties just get pushed aside.
We get so little help or affirmation, no one offers help.’

4H ‘I think that mainly the schools and daycares are the ones paying
more attention to this behavior. Not the doctors. I think the doctors
are specializing more and more in their expertise areas and don’t
notice much else.’
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and/or daycare facilities where the staff is very willing to help with
managing challenging behavior (4H).
4. Discussion

This qualitative study provides an overview of the lived experi-
ences of parents caring for a child, adolescent, or young adult with
DS, with a specific focus on behavioral aspects of DS. The most
commonly mentioned behavioral difficulties by parents are aggres-
sion, dangerous behavior, impulsivity, hyperactivity, routinized
and compulsive habits. Our results show different behaviors per
age group with parents reporting externalizing behaviors such as
aggression and impulsivity in young children with DS, and inter-
nalizing behaviors such as routinized and compulsive habits in
adolescents and young adults with DS. Parents of a younger child
with DS may face different challenges than those parenting an ado-
lescent or young adult. Whereas a parent of a younger child may
have concerns about dangerous behavior, hyperactivity, and
aggression, a parent of an adolescent or young adult may experi-
ence frustration with the compulsive and routinized habits. These
results suggest that challenging behavior associated with DS
changes with age. Accordingly, the support needs of parents may
also change with age. Currently, parents must interpret the
thoughts and emotions of their child via behavior alone. It is chal-
lenging to interpret the meaning of unpredictable and changing
behavior and impossible to verify if the interpretation is correct.
This results for parents in a continuous search for new solutions
and clarifications. The support needs of parents may be best
addressed by a tailored and age-specific assessment of needs by
healthcare professionals that is repeated every so many years
throughout the development of the child with DS. To the best of
our knowledge, this is the first qualitative study investigating the
behavioral aspects of DS.

Previous quantitative studies investigating behavior in DS
reported symptoms of hyperactivity and inattention [9,10,22–24],
6

with hyperactivity being the most characteristic behavioral aspect
of DS [10,22–24]. In addition, previous quantitative studies
reported poor danger awareness, aggressive behavior, opposing
and provocative behavior, autistic features, and self-harming
behaviors [9,11,22–26]. Consistent with these previous findings,
dangerous behavior and impulsivity were among the most fre-
quently mentioned behaviors by parents of patients with DS in
our study. In addition, our results suggest that routinized and com-
pulsive habits are recognizable symptoms in children and adoles-
cents with DS. This is consistent with a body of literature
reporting autistic features in DS [22,23,25,26]. Sullivan et al.
described a prevalence of autism spectrum disorder (ASD) of 40%
in children and 62% in adults with DS [11]. Likewise, in our study
routinized and compulsive habits both were more common with
increasing age. In addition, behavioral difficulties combined with
eating problems were stressed repeatedly, which has not often
been reported before [27].

From our data, it was clear that caring for a child with DS is
often quite stressful and has an enormous impact on the patient
and their families. The burden of care and associated stress may
result in mental health issues in parents caring for a child with
DS. Several studies identified that illness in a child affects the social
functioning, physical and mental health, and professional life of the
parents [12,13]. These data suggest that in the care management of
a child with DS, the child’s health is important but also the mental
health of the primary caregivers. In addition, our results also shed
further light on existing studies about the impact of having a sib-
ling with DS [12–14]. Many parents reported feelings of guilt
towards siblings of a child with DS because they spent so much
time caring for and managing the child with DS that they felt
almost neglectful of their other children. It is noted that we did
not include siblings in our study, therefore we do not know the
actual impact on siblings of a child with DS. Dravet syndrome
affects not only the child but the whole family and this may war-
rant attention from healthcare professionals.

From the parents’ experiences, it was clear that they apply a
wide range of management strategies for their child, varying with
age. The variety of solutions parents reported reflects their persis-
tent desire and efforts to improve the situation and have some
form of control.

Parents reported feeling alone in their search for how to best
manage their child’s behavior. Their experience was that health-
care appointments were often centered around seizure manage-
ment with little space for other concerns (e.g., behavior). The
way that the current healthcare for children with DS in the Nether-
lands is organized may not meet all the needs of these parents. This
may explain our finding that many parents reported seeking out
remedies outside the mainstream healthcare system. DS has many
different manifestations, each with its own severity and impact,
which may vary over time and between patients. Indeed, our
results suggest that challenging behavior associated with DS
changes with age. Accordingly, the support needs of parents may
also change over time. This may be best addressed by a tailored
and age-specific assessment of needs that is repeated every so
many years throughout the development of the child with DS, car-
ried out by a multidisciplinary expert team. In addition, parents
expressed that they would like to play an active role in shaping
their child’s medical management, e.g., in decisions about seizure
medication that may also impact behavior. This may be best
addressed by incorporating a shared decision-making process, dur-
ing which healthcare professionals actively engage parents in
weighing up various treatment options. Shared decision-making
is best viewed as a collaboration in all aspects of clinical care, with
clinicians needing to fully engage with the patient’s experience of
illness and participation in treatment [28]. In the context of rare
diseases associated with intellectual disability, such as DS, the
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shared-decision making process may involve the caregivers instead
of patients. Shared-decision making in the context of rare diseases
has gained recent attention [15,17] and may lead parents to feel
more empowered.
4.1. Strengths and limitations

As far as the strengths of our study are a concern, organizing the
focus groups online increased feasibility and made it possible for
busy and burdened parents to participate. In advance, we were
concerned that an online focus group would not allow for lively
discussions. However, we found that participants felt free to speak
up, and the ‘hand raising’ option in the online video conferencing
app we used was helpful in this respect. The participants
responded to the questions of the moderator but also commented
on each other and asked each other questions. No malfunctioning
of the video conferencing app occurred during the focus group
meetings. A further strength of our study is the focus on parental
experiences of behavioral aspects of DS. To our knowledge, this is
the first comprehensive exploration of behavioral difficulties in
DS from a parental perspective.

This study has, nonetheless, several limitations. First, although
some fathers initially expressed interest, the participants were all
mothers. Therefore, this study cannot compare similarities and dif-
ferences in experiences and coping strategies or life impact based
on gender. In addition, Nabbout et al. indeed described a perceived
higher impact on mothers than on fathers [12]. A second limitation
is potential recruitment bias. All participants contacted the
research team after reading an email or advertisement via social
media. It is likely that parents who experience difficulties with
their child’s behavior were more likely to participate in the study.
Therefore, our results might reflect the severe end of the behavioral
DS phenotype rather than the whole spectrum. A third limitation is
that the topic of the focus group was ‘behavioral difficulties’, i.e.,
the presence of aberrant behavior. Therefore, examples of ‘normal
behavior’ and behavior perceived as positive may have been men-
tioned less by parents. It is noted that the behavior described in
this study is based on the observations and interpretations of par-
ents. Finally, the results suggest that challenging behavior associ-
ated with DS changes with age. However, we cannot rule out the
possibility that other factors contribute to this pattern. The older
age group had been diagnosed at an older age, probably because
the diagnostic process has improved over the last years [2]. An ear-
lier study showed that older patients were more likely to have
been diagnosed at a later age and to have used medication that
is contraindicated in Dravet syndrome for a longer period of time,
which is associated with a worse cognitive outcome. This may have
influenced the pattern of behavioral problems [29]. Unfortunately,
data on epilepsy, treatment, and other comorbidities were not
available in the current study, therefore we were unable to take
these factors into account.
5. Conclusion

Our results display an overview of behavioral aspects observed
among patients with DS and their subsequent impact on patients
and families. Although seizure management remains crucial, our
results suggest that challenging behaviors associated with DS lead
to a huge burden of care in the home environment. Healthcare pro-
fessionals working with DS patients may need to develop shared
decision strategies that consider both seizure management and
challenging behavior. We would advise that parents actively dis-
cuss challenging behavior with healthcare professionals and
express the impact of such behavior on the quality of life of the
child and the families. In case of challenging behavior, healthcare
7

professionals with expertise in this area should be part of the mul-
tidisciplinary treatment team, in order to provide proper care for
these behavioral difficulties. We would recommend that health-
care professionals also consider the mental health of the caregivers
of the child they are treating. In cases where the burden becomes
too high, we would suggest that caregivers search for help in their
social network, in the healthcare system, or with peers who might
experience the same difficulties. Regarding future studies, we
would recommend that these investigate the behavioral phenotype
of DS in detail in a broad spectrum of DS patients of various ages.
This will provide insight into the behavioral and psychiatric pheno-
type and will guide treatment and management strategies.
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