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CURRENT AWARENESS SERVICE

‘To die, to sleep; to sleep: perchance to dream’ (Hamlet: 
William Shakespeare)

Sleep is a major and an important component of a 
person’s life. For parents, their child’s sleeping (and 
feeding) patterns are key measures of their health and 
wellbeing; this also applies to adults. It is said that ‘sleep 
can be a great healer’. However, sleep and epilepsy are 
well-recognised uncomfortable and even argumentative 
bedfellows. Epileptic seizures, sleep and circadian timings 
share bilateral and complex interactions; seizures may 
affect sleep and vice versa. Throw in an anti-seizure drug 
or two (or more) and the relationship becomes even 
more problematic.

In May 2019, the American Epilepsy Society (AES) 
established an expert multi-disciplinary panel to review 
the relationship between epilepsy and sleep. In part, this 
was to begin a process to identify the key areas of 
research in basic, translational and clinical science. A 
workgroup was created, entitled the ‘Sleep and Epilepsy 
Workgroup (SEW)’, which included patient advocates. It 
was tasked to focus on research that would “most likely 
lead to improvements in quality of life, morbidities and 
mortality in patients with epilepsy”. Is this likely to be a 
dream objective or a nightmare?

I will very briefly summarise some key issues that arose 
from the deliberations of this panel and that were 
subsequently published by the AES in the May-June 
2021 edition of its official journal, Epilepsy Currents 
(pages 202-219).  

Prior to its first meeting, the panel participants were 
asked to complete a survey in which they had to 
prioritise “the two most important questions in 
interactions of sleep, circadian rhythm and epilepsy” 
from what seems to have been a list of seven pre-
selected topics. Table 1 (page 2) summarises the results 
of the survey:

SUDEP
The fact that sudden unexpected death in epilepsy 
(SUDEP) headed the list is perhaps not surprising, for a 
number of reasons and not just because it remains a very 
emotive subject. A common, but not invariable, feature 
among SUDEP cases is that it frequently occurs at night 
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and by implication, during sleep [Ali et al, 2017; Nobili et 
al, 2011; Lamberts et al, 2012; Nobili et al, 2011; Purnell 
et al, 2018]. This may reflect the fact that SUDEP is 
indeed more likely to occur in sleep or it is simply a 
reflection of the prone (or supine) position (which 
clearly is the most common position in sleep), or both. 
The Mortality in Epilepsy Monitoring Units Study 
(‘MORTEMUS’) retrospectively analysed SUDEP cases 
that occurred in large adult epilepsy monitoring units 
[Ryvlin et al, 2013]. Of the 16 deaths that occurred in 
this study, 14 were during the night. In 10, there were 
adequate sleep-wake cycle data and seven of these 10 
died during definite sleep; there were inadequate data to 
know which stage in sleep SUDEP occurred. In all seven 
cases, respiratory activity ceased prior to cessation of 
cardiac activity. Clearly much more targeted research is 
required to clarify this apparent and not chance 
association. The SEW hope to collaborate closely with 
the recently established US Center for SUDEP Research 
established with funding by the National Institutes for 
Health (NIH) and the National Institute of Neurological 
Disorders and Stroke (NINDS) in the USA. The team 
aims to increase our understanding of the possible 
relationship between sleep and SUDEP. 

The effects of sleep and circadian rhythms on 
seizure expression
William Gowers, the ‘grandfather’ of epilepsy first 
recognised, albeit rather crudely, a circadian pattern to 
seizures [cited in Mendez and Radtke 2001]. Our current 
understanding, which is based on decades of detailed 
clinical observation and more recent invasive 
electroencephalography (EEG), indicates the following 
[Quigg 2000]:

•	 Limbic seizures, typically mesial temporal lobe 
epilepsy, occur mainly during wakefulness and are 
less provoked by sleep than other and as yet 
un-identified endogenous (‘within the body’ or 
physiological) precipitants

•	 Approximately 70% of children with benign, self-
limiting epilepsy with centro-temporal spikes also 
experience seizures during sleep. Most of the 
associated EEG abnormalities (which can be focal and 
generalised) and clinical seizures tend to occur in 
non-REM (rapid eye-movement) sleep, and 
particularly stages 3 and 4 of NREM sleep. 

•	 Non-limbic, cortical focal epilepsies, exemplified by 
frontal lobe epilepsy (and particularly from the medial 
and orbital parts of the frontal lobes), include 
seizures which occur mainly at night and particularly 
during NREM sleep, which typically occurs between 
30 and 70 minutes after sleep-onset 

•	 Generalised epilepsies, exemplified by juvenile 
myoclonic and juvenile absence epilepsy, include 
seizures that tend to occur in sleep-wake transitions 
and particularly during morning awakening and even 
more so if the person has been deprived of sleep

•	 Many parasomnias, including non-epileptic ‘things that 
go bump in the night’ (confused arousals, night 
terrors sleep-walking) occur in stage 4 NREM sleep. 
In contrast, other parasomnias, such as nightmares, 
sleep-paralysis and sleep behaviour disorder usually 
occur in REM sleep

These observations, with or without simultaneous EEG 
recordings, have proved extremely helpful in the correct 
identification of nocturnal events and also in advice on 
lifestyle given to people with epilepsy. 

Can improvements in sleep in turn reduce 
seizure frequency?
In real life, it is well-recognised that sleep-deprivation is 
one of the strongest provokers of seizures, and 
particularly if there is the added factor of alcohol 
withdrawal. This is a particular problem with young 
people (often school or college students) and young 
adults and also when travelling abroad on cheap, ‘red-eye’ 
flights for holidays [Janz, 1962]. Sleep-deprivation is 
frequently used as a technique to improve the yield of 
the identification of abnormalities and specifically spike 
and wave or polyspike activity in the EEG. This is 
particularly relevant for individuals with a genetically-
determined generalised epilepsy. Studies have shown this 
to be quite successful [Bazil, 2003; Roupakiotis et al, 
2000] although a large study of 820 children aged 0-18 
years was far less convincing [Gilbert et al, 2004]. 
Limited formal sleep-deprivation studies, including in 
epilepsy monitoring units (EMU), have also not always 
confirmed this observed ‘real-life’ seizure and sleep 
deprivation association [Malow et al, 1999]. In this latter 
study there was no difference in seizure frequency 
between those patients who had been randomly assigned 
to consecutive blocks of sleep deprivation or normal 
sleep. This may simply reflect the fact that an EMU is 
likely to be a very artificial environment in which 
individuals are expected to fall (and stay) asleep. It is also 
possible that the period of assessment of both groups of 

Topic Percent
SUDEP mechanisms and sleep 40

Sleep quality's effects on seizure control 30

Seizures' effect on sleep quality 30

Basic biological clock changes in epilepsy 23

Basic mechanisms of sleep applied to 
epilepsy

23

Treatment side-effects on sleep 18

Sleep quality's effect on cognition

Table 1. A survey of the American Epilepsy Society's 'Sleep and 
Epilepsy Workgroup', showing what they thought were the two 
most important questions in interactions of sleep, circadian 
rhythm and epilepsy



patients was too brief to obtain adequate data on seizure 
frequency. Clearly, ambulatory and telemetry monitoring 
at home would be likely to provide more relevant data 
on the effects of sleep deprivation and seizure control. 
Concern has been expressed that sleep deprivation may 
provoke a seizure in the EEG department. Myoclonic 
seizures are far more likely to be provoked than tonic-
clonic seizures during the recording of an EEG in sleep 
deprived individuals.

Obstructive sleep apnoea is known to disrupt sleep and 
has been shown to be linked with a deterioration in 
seizure control in individuals with both focal and 
generalised epilepsies [Malow et al, 2000; Malow et al, 
2003]. I have seen this in a number of children with 
marked adenoidal and tonsillar hypertrophy and who 
showed a rapid and sustained improvement following 
adeno-tonsillectomy. Continuous positive airways 
pressure (CPAP) in children and adults has been shown 
to have a similar beneficial effect on seizure control 
[Devinsky et al, 1994; Malow et al, 2003].
 
Insomnia, which reflects a combination of both chronic 
and insufficient sleep, as well as hyper-arousal, occurs in 
significantly higher rates of 24-55% in people with 
epilepsy compared to normal individuals [Xu et al, 2006; 
Vendrame et al, 2013].

Cognitive and neuropsychiatric consequences 
of sleep loss
Mood disorders are a common consequence of sleep 
loss and many psychiatric disorders include sleep in their 
defining criteria. The most common include bipolar 
disorder, generalised anxiety disorder, post-traumatic 
stress disorder and major depressive disorder [Im et al, 
2016,  Krystal 2012]. These disorders may affect children 
and young people as well as adults. Predictably, sleep 
disturbance can exacerbate psychiatric disorders and 
vice versa. Mood and psychiatric disorders in people with 
epilepsy occur more commonly than previously thought, 
particularly in children and only recently has this become 
an area of active research. The neuropsychiatry of the 
paediatric epilepsies was addressed in detail by Professor 
Rajat Gupta and with an accompanying editorial in a 
recent edition of PECAS (June 2020; volume 14: issue 2). 
The consequences of having epilepsy and a significant 
mood or psychiatric disorder may be dramatically 
amplified by recurring periods of sleep-deprivation or 
insomnia. Such consequences may include poor or no 
adherence to medication, aggression, school or college 
avoidance, substance abuse and suicidal ideation. Anti-
seizure medications, specifically gabapentin, levetiracetam 
and topiramate that are recognised to cause or 
exacerbate pre-existing mood and behavioural difficulties 
may then provide the ‘perfect psychiatric storm’ for 
some people. 

Circadian rhythm disorders
The biological definition of a circadian rhythm is that it is 
a self-sustaining, endogenously-maintained rhythm, i.e. 
one that is controlled by the body. Although sleep occurs 
within a 24-hour pattern, its daily occurrence is the 
cumulative effect of homeostatic sleep debt and a 
person’s circadian timing system or circadian clock. This 
may cause a misalignment between a person’s biological 
time for their optimal sleep and social requirements or 
disease-provoked shifts in the phase of sleep. These are 
called the circadian rhythm sleep-wake disorders. Jetlag is 
the most common and most well-known of these 
disorders; others are less well recognised. One of these 
is delayed sleep-wake phase disorder, which causes a 
person’s sleep phase to be significantly later than socially 
dictated, or accepted. These people are often referred to 
as night owls in that they prefer late night activities. 
When forced to comply with normal social waking and 
morning activities (such as school, college or work), this 
may result in increased sleepiness in the day and 
consequent attention, educational and behavioural 
sequelae. Circadian rhythm disorders come with a range 
of metabolic, endocrine and cardiovascular effects and it 
is therefore possible that they may also affect the 
metabolism of anti-seizure medications and therefore 
seizure frequency. Finally, it is possible that these 
disorders may be involved in the pathophysiology of 
some cases of SUDEP. This is likely to be the most 
challenging to research and to arrive at clinically-relevant 
and applicable conclusions.

Conclusions
The dynamic relationship between sleep and epilepsy is 
complex and compounded by abnormalities of the 
circadian clock, comorbid and social problems and anti-
seizure treatments. In children, there is the added 
important factor of brain development and maturation. 
The newly-established SEW as part of the AES has an 
important and enormous task ahead. This group must 
identify the correct clinical questions that need to be 
asked and then design the appropriate studies to try to 
unravel the relationship between the numerous facets of 
sleep and epilepsy. I expect they and the funders of any 
proposed research studies will have to endure a number 
of sleepless nights in the process!
‘Sleep that knits up the ravelled sleeve of care’ (Macbeth; 
William Shakespeare)

Professor Richard Appleton
Co-Editor
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Your child and epilepsy
Grow your confidence managing 
epilepsy in your family

epilepsy.org.uk/yourchild

Your child and epilepsy is a new 
online course for parents and carers of 
children with epilepsy. It’s been developed 
with parents, epilepsy nurses and 
psychologists.

This course is a helping hand to support families 
on their epilepsy journey. It’s full of advice and 
stories from parents. It aims to give parents and 
carers the confidence, skills and knowledge to 
support their child to manage their epilepsy. 

There are eight parts that cover: 

• Understanding epilepsy

• Supporting your child with their epilepsy

• Keeping your child safe

• The impact of epilepsy on family life

• Your child’s wellbeing

• Learning and behaviour

• Growing up and independence

• Sources of help and support

The course is free and flexible.  
It can be accessed at any time on 
a computer, tablet or smartphone 
with internet access. 

Leaflets about the course to give to families can be requested by 
emailing nurseorders@epilepsy.org.uk

To view the course go to: epilepsy.org.uk/yourchild
Get in touch learning@epilepsy.org.uk

Registered charity in England and Wales (No. 234343)   © Copyright Epilepsy Action 2020

Free 
course

Epilepsy Action
Information you can trust

epilepsy.org.uk/trust
Find out more
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Remote detection of seizures
Dr Dan Hindley, consultant paediatrician, Bolton NHS Foundation Trust

Introduction 
Witnessing seizures is frightening for parents and carers, 
and the unpredictability of seizures compounds their 
anxiety. The insecurity that this generates can 
understandably lead to restriction of opportunities and the 
need for parents and carers to monitor and observe their 
children far more closely than they would otherwise. 
Families want to be assured as far as possible that they will 
know when a seizure happens. If they are not to be with 
their child 24 hours a day, such as when they are asleep, 
when they are in the bathroom, or when they are washing 
the car, can they be reliably alerted remotely? This article 
hopes to summarise the available options for the remote 
detection of seizures and to present some of the pros and 
cons associated with their use.
Is it important to know when all seizures happen? The 
importance will depend on the severity and duration of 
the type of seizure. Not every absence needs to be logged, 
but, if possible, prolonged nocturnal generalised tonic-
clonic seizures (GTCS) need to be detected in case there 
is a requirement for basic first aid or rescue medication. 
Parents and carers will also want to be aware when 
seizures happen so that they can give support and comfort 
to the child as they come out of the postictal period, often 
confused. Seizures with loss of consciousness may cause 
falls, jeopardise safety or cause injuries which may require 
attention. Nocturnal seizures have also been described as 
an independent risk factor for sudden unexpected death in 
epilepsy (SUDEP) [Lamberts et al, 2012].

Every family is different in their reaction to a diagnosis of 
epilepsy and the impact this has. Education about the 
nature and risks of seizures, and teaching first aid and basic 
life support should be done as standard. As well as that, 
providing rescue medications and care plans where 
necessary will help families have a sense of understanding, 
control and confidence. Some will want to use 
sophisticated seizure detection devices in addition, and 
some will be happy to rely on their ears, a baby monitor 
or a web cam.

From a medical management point of view, it would be 
helpful to identify an objective means of detecting seizures. 
We rely almost exclusively on patient, parent and carer 
reports of seizures in the management of epilepsy. This 
includes changing anti-seizure medication (ASM) in routine 
clinical practice and also in the evaluation of new ASMs in 
randomised controlled clinical trials. However, 
considerable evidence suggests this information is often 
unreliable [Blachut et al, 2015; Blachut et al, 2017)]. In a 
study undertaken in adults who had undergone at least 
one clinical trial of an ASM, the patients claimed that they 

themselves noticed 57% of their daytime seizures. 
Relatives or colleagues had noticed 64%. Patients reported 
that they had noticed 49% and relatives 55% of their 
nocturnal seizures [Blachut et al, 2017]. Studies that have 
included clinical observation as well as ambulatory EEG 
findings still show an underreporting of true seizures, and 
reporting of symptoms recorded as seizures which are not 
seizures. In one study [Tatum et al, 2001] which assessed 
children and adults, 18 of 47 records (38.3%) had some 
partial seizures that were unrecognised by the patient and 
11 of 47 records (23.4%) had seizures recognised only by 
the computer. Consequently, it would seem important to 
develop a reliable and comfortable device that would 
more accurately detect seizures and therefore improve 
epilepsy management. 

I need to emphasise that this article does not include 
efforts at seizure prediction, which is a whole 
separate issue!

An ideal seizure detection device
An ideal seizure detection device would:

•	 Detect all seizures irrespective of type
•	 Have a very low or zero false alarm rate
•	 Record all seizures in a downloadable, transferrable 

format
•	 Provide an alert to parents / carers when required
•	 Be useable at all ages
•	 Be comfortable, unobtrusive and non-invasive
•	 Be easy to use with backup technical support
•	 Be free
•	 (Have an automated link to a seizure cessation 

treatment if needed, for example VNS)

Parameters used to detect seizures
There are a number of parameters which may show 
change as a result of seizures and which therefore could 
potentially be monitored to detect seizures.

1.	 EEG 
This can obviously detect seizures both clinical and 
subclinical (the latter defined as 
electroencephalographic). Wearing a scalp EEG long 
term to detect and record seizures is obviously far 
too intrusive to be a useful option. There are 
intracranial devices which are too invasive for 
widespread use. A new generation of sub-scalp EEG 
recording devices have been developed. These may, 
with time, allow ultra-long-term documentation of 
seizure numbers, a seizure alarm and also information 
about the diagnosis and seizure localisation. This 
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technology may be helpful for all seizure types. This is 
analogous to the use of implantable devices for 
identification of cardiac arrhythmias or the 
interrogation of insulin pumps to back up patient 
reports with retrospective objective data. This clearly 
sounds promising but work in this area is at a very 
preliminary stage [Duun-Henriksen et al, 2020]. 

2.	 Detection of movement 
Excess or unusual movements associated with seizures 
can be detected visually using video, or by pressure 
sensors, accelerometers, or electromyography. 
Pressure sensors in mats placed under a sheet are 
commonly used. When compared to video-EEG 
(vEEG) one device captured 89% of GTCS 
[Narechania et al, 2013], but others identified between 
0% and 6.6% of nocturnal seizures [Fulton et al, 2013]. 
There are also a lot of false positives associated with 
these devices. Accelerometers detect motion or 
changes in velocity in two or three dimensions. They 
have been used in wrist bands or smart watches to 
detect GTCS using algorithms to analyse the data 
generated, sometimes linked to smart phones. Studies 
have shown variable sensitivity (87 – 95%) and 
specificity (58% and 84%) for nocturnal motor 
seizures [Jory et al, 2016].Surface electromyography 
devices, which detect electrical muscle activity with 
movement, have been shown to correlate well with 
vEEG. Again for GTCS, they detected 30 out of 32 
seizures within an average of nine seconds with a low 
false alarm rate [Beniczky et al, 2018]. Surface EMG 
detection devices, such as the Brain sentinel SPEAC 
and the SeizureLink device, are available for detection 
of GTCS. 
Video monitoring for detection of seizures can pick up 
events missed by bed monitoring and acoustic 
monitoring systems, but they rely on extra staff 
vigilance which comes with significant costs [Van der 
Lende et al, 2016].

3.	 Detecting sound associated with seizures 
In practice, many parents will set up some type of 
acoustic baby monitor to listen for the noises 
associated with seizures. However, recognisable 
sounds closely related to seizures occurred in only 
51% of major seizures in one study, and in those who 
reliably made significant sounds, the sensitivity for 
detection was 81%. There was an average of 1.29 false 
alarms per night. All missed seizures were described as 
“minor seizures” [Arends et al, 2016]. Other studies 
have given much lower sensitivity and also positive 
prediction values for other audio detection systems.

4.	 Autonomic changes associated with seizures 
Studies have been undertaken to measure heart rate 
changes during seizures. Similar to the audio detection 
studies, about half of patients with epilepsy show a 

significant variability of heart rate with seizures. 
Among these, detection sensitivity was 93.1% for all 
seizures and 90% for those with non-convulsive 
seizures. The false alarm rate was low at night 
[Jeppesen et al, 2019]. One study examined autonomic 
changes in association with seizures by measuring 
electrodermal (EDA) activity which may reflect 
sympathetic neural activity. In a study of seven 
teenagers, surges in EDA, measured using a wearable 
band, were associated with GTCS and complex partial 
(focal) seizures [Poh et al, 2010]. 

5.	 Smell? 
In a fascinating recent study, specially-trained dogs 
were used to detect presumed seizure related ‘volatile 
compounds with a unique scent’ in sweat samples. 
Sweat samples were taken on an emergency admissions 
unit. Sixty subjects were enrolled over a two-year 
period. Out of 680 total observations, 298 ictal sweat 
samples were tested. The dogs had a 93.7% probability 
of correctly distinguishing between ictal and interictal 
sweat samples. For non-epileptic seizures, 18 of the 19 
events that were accompanied by sweat sample 
collections were not associated with identification of 
the unique seizure scent. In a second phase, subjects 
had samples collected every hour and dogs identified 
the unique seizure scent presence before 78.7% of all 
seizures captured. The average duration of the warning 
phase of the scent was 68.2 minutes. The average 
duration of the tail phase of the scent was 81 minutes. 
The authors suggest that further study to identify this 
biomarker is warranted [Maa et al, 2021], although it is 
unclear how this may translate into a rapid and 
effective seizure-alarm in everyday clinical practice.

Devices combining parameters
There are devices which combine the use of some of the 
above parameters and some evidence as to the level of 
their effectiveness. 

The Empatica Embrace is a wrist-worn device that 
combines accelerometry, EDA, and temperature. It links to 
a smartphone app which alerts carers. This gives high 
seizure detection sensitivity (94% plus) but with a false 
alarm rate between 0.2 and 0.58 per day [Onorati et al, 
2017; Caborni et al, 2017; Onorati et al, 2018]. 

A recently published study reported the results of a new 
device which measured heart rate change and oxygen 
desaturation in seizures. The study was undertaken in 
two specialist neurophysiology departments in Scotland 
and comprised of 65 children and 54 adults undergoing 
video-EEG telemetry investigation of their seizures. 
Seizures were classified as ‘clinically significant’ and 
‘clinically insignificant’. Clinically significant seizures were 
defined as generalised tonic-clonic seizures, focal seizures 
with impaired awareness lasting >30s, focal seizures with 

Dr Dan Hindley, consultant paediatrician, Bolton 
NHS Foundation Trust
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bilateral convulsions and tonic seizures lasting >30s. 
Clinically insignificant seizures were defined as brief focal 
seizures with awareness impaired for <30s, tonic seizures 
lasting <30s, myoclonus, absences and subclinical 
[awareness preserved] seizures. The results showed a 
detection rate of 87% for clinically significant seizures 
but with a high false-alarm rate (4.5 per day) 
[Brotherstone et al, 2020].

Other options
There are other simple alarms and monitors available 
including fall alarms, alarms to detect an empty bed and 
door alarms. There are also alarms to press to get help 
or that phone a number to get help if there is a seizure 
warning, GPS trackers and homemade or commercial 
bell bracelets.

What works and what is available?
To answer these questions, I would suggest looking at two 
key sources:

1.	 ‘Seizure detection at home: Do devices on the market 
match the needs of people living with epilepsy and 
their caregivers?’ [Bruno et al, 2020]  
This clear and very helpful paper summarises the 
evidence for a variety of available seizure detection 
devices. It includes those with and without medical 
device approval and with and without evidence of 
effectiveness published in peer-reviewed journal 
articles. The authors then compare the requirements 
and wants of carers and people with epilepsy to what 
is available. This is then presented very clearly in a 
table ‘Do currently marketed devices match the needs 
of users?’ None of the identified devices met the need 
to have greater than 90% sensitivity and a false alarm 
rate of one per week or less. There is a paucity of 
data obtained from real life settings and for focal 
onset or any seizure type without major motor 
components. There is also an almost total lack of 
evidence or consideration given to seizure detection 
in infants and young children. 

2.	 Epilepsy Action website: alarms and monitors 
[Epilepsy Action] 
This section of the excellent Epilepsy Action website 
gives details of seizure alarms and monitors available 
in the UK. It includes what parameters are monitored, 
the types of seizures detected, age range for use and 
the cost for users or families. There are sections on 
wrist-worn sensors, bed monitors, video systems and 
apps or seizure alert subscription services. 

The costs vary from £231 to £1399 to buy the 
detection device and some have an additional 
contract or subscription, including for technical 
advice and maintenance. There is also a separate 
webpage about ways of obtaining funding for safety 
aids and equipment.

Epilepsy Action gives no recommendations but does 
suggest that careful thought is given as to which, if any, 
system is purchased taking individual circumstances 
into account:

•	 Do you want it to monitor seizures during sleep, 
during the day or both?

•	 Does it detect the type of seizure(s) you have?
•	 How does it detect seizures? Most systems monitor 

movement, but some monitor sound, heart-rate, 
urination or getting out of bed. An EEG can 
sometimes show if the heart rate changes when a 
person has a seizure.

•	 How sensitive is it? Can you adjust the sensitivity if 
you need to, for example if you keep getting false 
alarms?

•	 Will it work with your existing telephone or home 
technology or do you need extra equipment?

•	 Does the company that makes it offer a guarantee, 
and do they provide ongoing technical support? 
Bear in mind that devices that connect to a phone 
or tablet may need regular software updates. 
Eventually they might need to be replaced if they 
stop being compatible with more modern 
technology.

•	 Who will it alert when you have a seizure? Do you 
want it to alert someone you live with, someone 
outside your home, or be connected to a telecare 
service?

•	 How much does it cost?
•	 Are there reviews about the products you are 

looking at? [Epilepsy Action]

To monitor or not to monitor?
Current seizure detection devices fall short of the ideal in 
many ways, but are they better than nothing? Families 
seem to like them. In 2012, we surveyed 800 families who 
had been issued with a seizure detection alarm by a 
charity, The Muir Maxwell Trust [Panwar and Hindley, 
unpublished]. We had a 24.6% response and we looked at 
50 of these responses. The average age of the children was 
11.5 years and the majority had daily or weekly seizures, 
with 52% on three or more anti-seizure medications. 
Seizure types were GTCS alone for 36% and 40% had 
more than one seizure type. Seizure alarms were 
described as very or extremely useful by 90% of families 
with 60% reporting that the alarm detected a genuine 
seizure on at least seven out of 10 occasions. The main 
advantages felt by families included early seizure detection, 
less worry, more sleep for carers and parents, and easier 
sleeping arrangements. Despite the positive comments, 
80% had problems with false alarms or seizures that 
occurred without detection.

It could be argued that some of the alarms do pick up the 
majority of GTCS and that it is better to know about nine 
out of 10 seizures occurring at night rather than five out 



of 10 on parental report. I am fairly sure that most parents 
would find this of benefit and reassuring, and worth the 
intrusion and the possibility of false alarms. Using alarms 
for other seizure types may give false reassurance. In 
addition, a diagnosis of an epilepsy should not equate to 
the automatic and immediate provision of a seizure 
detection device. Most of the current evidence has been 
derived from studies in adults and this may not necessarily 
extrapolate to, and therefore be relevant for, infants and 
young children.  

In the course of writing this article, I have looked at our 
current practice locally with regards to alarms. We are 
fortunate that our local authority will nearly always 
provide a seizure alarm for children on request, free of 
charge. I had no idea which alarm was given. I now know 
that the devices cost approximately £200 each and use 
movement sensors and a microphone to detect seizures. 
The manufacturers claim to provide reliable bed seizure 
detection for babies through to adults, and that false 
alarms can be virtually eliminated. No independent, 
peer-reviewed evidence is provided for this claim on the 
manufacturer’s website, and I cannot find any specific to 
this device elsewhere. It has not been easy to discover 
whether the alarm has approval for use as a medical 
device and I am still trying to find out. We need to review 
our practice. Maybe others do to?

It would be helpful for district paediatric epilepsy services 
to provide written information that explains the 
advantages and disadvantages of seizure alarms to families 
at diagnosis. In this way, decisions about obtaining and 
using them are informed by the evidence. The technology 
that is needed to provide wearable, reliable and long-term 
seizure detection and recording, to reliably inform epilepsy 
management, still seems a somewhat distant vision, but 
hopefully will come; we only need to look at how far the 
management of patients with diabetes has progressed in 
the last 10 years!

Dr Dan Hindley, consultant paediatrician, Bolton 
NHS Foundation Trust
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This section highlights recently published 
papers.  Hopefully this will be very useful to all, 
helping to keep everyone up to date with the 
latest developments.  It will certainly save you 
research and reading time, not having to 
search so many journals. 

There are many (often over 300) epilepsy 
papers published every three months, so what 
follows has been edited. All animal papers have 
been excluded and as many review papers as 
possible have been included. We hope you find 
the papers of interest in your pursuit to keep 
abreast of the very latest knowledge. 
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