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Epilepsy is largely a clinical diagnosis based on the semiology 
of the seizures.[1,2] The motor, sensory and behavioural signs are 
key in describing seizure semiology and subsequently, seizure 
type. However, healthcare workers rarely witness seizures, so the 
events are often relayed by verbal accounts to physicians during 
subsequent consultations. The physician makes deductions from 
caregiver descriptions. The perceived anxiety and potential risks 
of not treating an affected child with possible epilepsy may result 
in misdiagnosis and mismanagement. Some 20 - 30% of those 
referred to tertiary centres with refractory epilepsy do not in fact 
have epilepsy,[3-6] hence the need for accurate descriptions of seizure 
events.[7] 

The gold standard to confirm a diagnosis of epilepsy is to capture 
an ictal event via electroencephalogram (EEG) with video running 
(video EEG telemetry).[8,9] However, video EEG telemetry (vEEG) is 
a scarce resource, and seizures or paroxysmal events may not occur 
during the recording.[10] 

The increasing use of telemedicine and mobile-phone technology 
(smartphones) illustrates use of newer technologies that play 
a valuable role in the management of epilepsy, and should be 
integrated into existing clinical pathways. The COVID-19 pandemic 
has highlighted that telehealth enables patients to gain access to 
healthcare, being exclusively used by 24.7% of child neurologists 
to manage their epilepsy patients during the early period of the 
pandemic.[11]

The present study undertakes a literature review, puts forward an 
adapted video screening tool and assesses the efficacy of the home 
videos through a convenience pilot study. The study aims to outline 
the accuracy of home videos in the diagnosis of paediatric epilepsy. 

Methodology
Literature review
Search terms and methodology are summarised in the appendix 
(https://www.samedical.org/file/1950). Fig.  1 illustrates the PRISMA 
flow diagram for the identified articles. After removal of dupli-
cations, 205  article abstracts were screened, and 27  identified for 
full review. 

Included studies were reviewed for knowledge and guidelines 
for the use and assessment of home video to delineate seizures 
and paroxysmal events. The studies were further explored for the 
advantages and disadvantages of home video. Aspects were noted 
that were deemed necessary for optimal recommended models for 
the intervention, encompassing safe ethical practice related to the use 
of confidential data.

Development of a quality of video scoring tool for 
children to grade assessment of video-submitted material
An existing quality of video (QOV) tool[12,13] designed for use in 
adult patients was adapted for paediatric use and incorporated into 
a pilot study. 
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Retrospective convenience study 
and assessment of viability of the 
adapted QOV tool
The Red Cross War Memorial Children’s 
Hospital (RCWMCH), Cape Town, is a 
public paediatric teaching hospital in South 
Africa (SA). The paediatric neurology 
department receives frequent referrals of 
children with paroxysmal events into its 
dedicated epilepsy service. New patients 
are referred via inpatient and emergency 
services, primary and secondary healthcare 
facilities and private clinicians. Referrals 
are via telephonic request, fax or a video-
recorded event of a child suspected to 
have an epileptic seizure, occasionally 
with some explanatory text message. A 
proportion of referrals from emergency or 
outpatient clinic present with a captured 
video event, while others follow instructions 
and subsequently record events ready for 
the follow-up consultation. To delineate 
and to better understand this group, video 
recordings from 25  children consecutively 
referred to the service were reviewed by two 
child neurologists who were blinded to the 
final diagnosis. The adapted QOV tool was 
assessed for use and viability in this setting.

The study population and inclusion 
criteria were children <18  years of age 
referred via videos to the neurology service 
who were suspected to have epileptic 
seizures or in whom there was diagnostic 
uncertainty, children who were reviewed for 
the first time with suspected seizures, and 
children with undefined seizures where the 
type of event could not be delineated based 
on clinical history. Referring clinicians were 
requested to attain parental consent and, 
where appropriate, children’s assent, for the 
video recordings.

The study excluded children in whom a 
definite diagnosis of epilepsy was already 
made. 

Data collected included the source 
of the video (parent, clinician), patient 
demographics, whether a presumptive 
diagnosis was made, if clinical history accom-
panied the recording, the QOV score and 
how the video changed the care for the 
child. The video diagnoses were reviewed by 
blinded paediatric neurologists in the service 
and records were kept of any discrepancies. 

The study outcome was to establish 
evidence to support the use of home videos 
to delineate seizures and paroxysmal events, 
and to generate a recommendation for 
clinicians and caregivers to optimise mobile 
phone video-recording of events in children.

The study was conducted following 
approval of the research committee at 
RCWMCH and ethics approval from the 

Faculty of Health Sciences Research and 
Ethics Committee, University of Cape Town 
(ref. no. HREC 402/2020). 

Results
Available literature on home 
video recordings for seizures and 
paroxysmal events in children
Fig. 1 summarises the literature search flow. 
The appendix summarises the 14  studies 
using PICO (population, intervention, 
comparator and outcome) criteria.

Population: Huang et  al.[14] recruited 
452  paediatricians. Other studies recruited 
small numbers of clinicians. Ojeda et  al.[12] 
recruited three epileptologists, and Amin 
et al.[15] two epilepsy specialists. Tatum et al.[16,17] 
recruited epileptogists and residents for both 
OSmartViE study reports; Ramanujam[18] 
studied competency of ‘the epilepsy fellow’, 
Karakas,[19] Chen,[20] Erba[21] and Beniczky[22] 
recruited small numbers of epileptologists, 
Goodwin et al.[23] referred to clinicians only 
and Samuel and Duncan[24] to ‘medical staff ’. 
Wasserman and Herskovitz[25] recruited 
26 neurologists and 20 non-neurology 
practitioners, inclusive of nursing staff. Dash 
et  al.[13] used a different model, recruiting 
312 caregivers and patients to record videos.

Intervention: All studies were pros-
pective. Tatum et  al.[17] showed a large 
number of videos (n=530) from 44 patients 
to a selected number of epileptologists 
(n=10) and trainees (n=9). Tatum et  al.[16] 
in their further analysis recruited 7 epilepsy 
experts and 6 residents to assess the quality 
of the videos and how this impacted on the 
diagnoses. Huang et  al.[14] used 12  selected 
videos of infants with paroxysmal events 
to show to 452  paediatricians who were 

initially only supplied with a description 
of the events. Likewise, Wasserman and 
Herskovitz[25] used 10 videos of five epileptic 
seizures and five psychogenic non-epileptic 
seizures (PNES) to show to neurologists 
and non-neurologists. Karakas et  al.[19] 
assessed the accuracy of four epileptologists 
to diagnose smartphone-recorded events 
from 50 veterans with established diagnoses. 
Amin et  al.[15] also explored the accuracy 
of two specialists to diagnose smartphone 
video events consecutively brought to an 
epilepsy service based on the subgroup 
for whom vEEG confirmed the definitive 
diagnosis.[18] Beniczky et  al.[22] assessed the 
accuracy of clinical description compared 
to video-captured events, and Erba et  al.[21] 
the ability of adult and child neurologists to 
categorise types of epileptic and non-epileptic 
events. Chen et  al.[20] similarly reviewed 
the sensitivity and specificity of selected 
events recorded during vEEG of adults 
with epileptic seizures and PNES. These 
researchers were exploring the competency 
of clinicians to differentiate events based on 
selected videos with or without the addition 
of clinical information. Ramanujam et al.[18] 
also selected better-quality videos (n=269) 
to show to a blinded epilepsy fellow to 
assess ability to differentiate PNES. In 
a similar study, Ojeda et  al.[12] recruited 
135  home videos, which were scored for 
quality and shown to three epileptologists 
to assess accuracy in differentiating of 
events. Dash et  al.[13] recruited 624 video 
events that were screened by epilepsy 
trainees and neurology specialists using a 
29-point questionnaire. Goodwin et  al.[23] 
and Samuel and Duncan[24] encouraged 
patients to undertake home videos, which 
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Fig. 1. PRISMA flow diagram for literature assessing the role of home videos.
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were reviewed for diagnostic use in small cohorts (n=45 and 22, 
respectively). 

Comparator: Tatum et al.[16,17] explored the validity of smartphone 
video to differentiate events based on the experience of the reviewer 
(epileptologist v. trainee). Similarly, Wasserman and Herskovitz[25] 
assessed the ability of different practitioners, from neurologists 
to emergency medicine nurses. Karakas et  al.[19] assessed whether 
the tool was more accurate with the addition of basic patient 
demographic information. Huang et al.[14] explored how the addition 
of video after the description added to the subsequent ability to 
accurately differentiate events. Ramanujam[18] assessed the accuracy 
of the home video events compared with vEEG. Ojeda et  al.[12] 
also explored features captured in the videos that experts found 
useful in differentiation of events as scored via the QOV tool. They 
then explored whether the original diagnosis was revised by the 
process. Dash et al.[13] used their 29-point questionnaire, which was 
completed by caregivers and clinicians against history and video, 
with final diagnosis verified by vEEG. Chen et  al.[20] assessed the 
confidence of specialists to differentiate the videos captured as part 
of vEEG procedure compared with the EEG in isolation. Similarly, 
Beniczky[22] assessed the consensus of specialists when provided 
with clinical event descriptions compared with videos of events, and 
Erba[21] the confidence of specialists categorising different clinical 
events. Samuel and Duncan[24] and Goodwin et al.[23] did not have a 
comparator group.

Outcome: Tatum et al.[16,17] found that experts were more accurate 
in predicting diagnosis, while residents were less accurate but 
tended to have greater confidence. Motor signs and additional 
history increased diagnostic yield. They supported use of the tool 
to aid diagnosis of PNES and to triage urgency of patients awaiting 
vEEG, and further strengthened this statement in their follow-up 
analysis of the quality of the videos. These findings were supported 
by Chen et al.[20] who, based on the high sensitivity and specificity 
of their results, concluded that home video could have a role in early 
differentiation of PNES from epileptic seizures. The group further 
highlighted useful clinical signs to aid differentiation. Beniczky 
et  al.[22] demonstrated the significantly higher consensus and 
accuracy of specialists when reviewing videos compared with being 
provided with clinical descriptions in isolation, and Erba[21] found 
that videos could be used to categorise events in a third of cases. 
Karakas et  al.,[19] however, found that adding basic demographic 
information did not significantly increase diagnostic yield. Huang 
et al.[14] found that use of home video was a cost-effective tool, and 
useful to diagnose paroxysmal events in infants – the more senior 
the clinician, the more accurate the diagnostic yield. Ramanujam 
et  al.[18] concluded that good-quality home videos can be used to 
differentiate PNES from epileptic seizures, and can complement 
vEEG in diagnosing PNES in a cost-effective manner. The group 
critiqued and assessed useful and important clinical markers to 
note during the video. Amin[15] also promoted the use of the tool 
as a diagnostic adjunct for seizure-like events. Wasserman and 
Herskovitz[25] found that more experienced neurologists were 
statistically more effective in correctly diagnosing events compared 
with general physicians. Knowledge gained through accompanying 
the neurologist was hypothesised to explain why the emergency 
medicine nurses performed better than the general physicians. 
Ojeda et  al.[12] found that the non-epileptic events resulted in 
better QOV scores than epileptic seizures (although this failed 
to reach statistical significance). Furthermore, of the recruited 
group, the researchers were only able record videos in about half 
of the patients. The group suggested that training and guidance is 
needed for caregivers to attain optimal videos. Dash et al.[13] found 

that focal seizures were more likely to be correctly diagnosed in 
patients with a home video, compared with when only history was 
available. Assessment of the home videos detected significantly 
more semiological signs than the history alone. The group devised 
the scoring system referred to as the QOV scale with 11 items. The 
study concluded that home video aided epilepsy diagnosis and 
PNES differentiation. Goodwin et  al.[23] noted that selection and 
recruitment of the correct patient is important for the best results. 
Samuel and Duncan[24] concluded that home videos were useful 
differentiating aids, and the researchers noted that interaction with 
patients during events was useful.

Limitations in the studies included bias where only the fair and 
good-quality videos were included.[18,19,23] Some patients and caregivers 
declined to join studies or failed to capture adequate quality videos, 
inclusive of when events were too short to record.[12,16,18] The studies 
varied as to whether caregivers were trained or guided for optimal 
videos.[12,13] Only three studies included focus on child or adolescent 
home videos for review.[14,18,25] There were variances in the directness 
and consistency of the studies, such that some recruited large 
numbers of clinicians who reviewed a small number of carefully 
selected videos to verify their ability to differentiate epileptic from 
non-epileptic seizures.[14] Other studies selected large numbers of 
home videos and showed them to small select groups of clinicians.[17] 
Some of these videos were selected following screening for the best-
quality videos after direction was given to caregivers for best quality, 
while others were random selections as presented by caregivers.[2,18] 
Some studies provided additional information such as history or 
verified outcomes when compared with vEEG telemetry.[17,18] Three 
of the studies (two from the same group)[12,13,18] used the QOV tool.

Studies established that home videos are useful to aid 
differentiation between epileptic and non-epileptic seizures, 
especially when viewed by a more experienced clinician and 
if accompanying history was provided.[13,14,17,25] All the studies 
supported use of smartphone videos to aid assessment of patients 
with undiagnosed paroxysmal events. There was consensus that 
videos can be challenging to capture, and optimally useful with 
fair-to-good QOV scores.[12,13,18] While the QOV scoring system 
has some important criteria, it focused on analysis of events in 
adults.

The use of secure online platforms was noted by some of the more 
recent studies, but none commented on the ethics of families bringing 
videos of sensitive and personal recordings and the manner in which 
these are routinely circulated in clinical practice.[16,17,22] 

Table 1. Paediatric adapted quality of video screening tool
Video activity Adequate: yes/no Score
Captured event from start /2
Adequate lighting /1
Visualised face /1
Visualised relevant body parts /1
Interacted with child (voice)* /1
Touch child to demonstrate event 
could not be stopped*

/1

More than one event /1
Possible to assess LOA* /1
Captured all of event inclusive of 
postictal movement and speech 

/1

Total /10

LOA = level of awareness.
Adapted from Dash et al.[13] and Ojeda et al.[12] 
*Areas novel for videos of children.
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Recommended QOV tool for children to assess video-
submitted material
Based on the elements analysed in the literature, a grading system 
was adapted from the tool developed for adult QOV to critique the 
quality of a submitted video of a child (Table  1).[12,13] Key elements 
included in the adapted scale for children were whether the caregiver 
interacted with the child, if the event could be interrupted by touch, 
and whether level of awareness could be gauged from the video. 
In line with Dash et al.[13] recommendations, the maximum score for 
the QOV scale was 10. A score of 1 - 4 was considered poor quality, 
5 - 7 moderate quality, and 8 - 10 good quality.[13] 

Results of convenience sample 
The 25 recordings were sent consecutively to the neurology team 
WhatsApp group (June 2019 - January 2020). Parents recorded 
the videos and provided verbal permission for the files to be sent 
for assessment via their referring clinicians, or clinicians made the 
recordings themselves with verbal consent from the carer. Similar 
to other studies, the main question was to determine whether the 
recorded event was an epileptic seizure or not, and to further define 
focal seizures in a number of cases. Table  2 summarises the key 
findings.

Of the 25 recordings sampled, 14 (56%) were male and 11 (44%) 
were female patients, ranging in age from 2 months old to 11 years of 
age, with a median age of 18 months. The quality of video recordings 
for clarity and capturing of the onset/early manifestations was 
adequate, and correlated with QOV scoring in 19 of the 25 videos 
(76%). Clinicians could make a correct diagnosis in 18 out of the 
19 cases (95%) with high certainty, often without requiring the 
accompanying history. Patient 10 had a video supplied directly by 
a caregiver, which demonstrated myoclonus and facilitated urgent 
referral for a more detailed assessment, as the accompanying history 
was inadequate. Of the 18 confirmed cases, 11 were epileptic events 
and 7 were non-epileptic.

The remaining 6 video recordings (24%) were of poor quality 
owing to the onset not being captured in 5 videos (83%), the face not 
being visible in 3 (50%) and the carer not stimulating the patient in 2 
videos (33%). The quality issues often overlapped. The adapted QOV 
scale was <3 for all.

In the videos where a diagnosis was possible, management and 
appropriate referrals were made, with the majority commenced on 
antiseizure medication, or existing antiseizure medications switched 
to more appropriate agents. Urgent medical intervention was enabled 
where relevant, e.g. admission and steroids commenced for epileptic 
spasms (patients 7, 18 and 22).

A brief history supplied for 15/25 (60%) of the videos was 
associated with improved diagnostic accuracy. A definitive diagnosis 
was possible in 11 out of the 15 videos (73%) with a history. In 
comparison, a definitive diagnosis was possible for only three of the 
remaining nine videos (33%) which lacked an accompanying history.

Consent was obtained verbally by the referring clinician from the 
parent in order to share the recording with a specialist. It emerged, 
however, that details of sharing video recordings across online 
platforms were not always discussed with the carers from the outset. 

Discussion
Epilepsy is the most common neurological condition, with an 
estimated 50 million people affected in the world, of whom up to 75% 
live with little to no access to medical services or treatment, especially 
vEEG.[10,26-28] Moreover, the global COVID-19 pandemic has further 
disrupted access to medical care, with limitations on movement and 
health resource reallocations, making telemedicine an increasingly 

attractive and useful resource to improve access to clinical services, 
especially in the management of epilepsy.

The literature search revealed gaps in data which assessed the use of 
smartphone video recordings in the diagnosis of paroxysmal events, 
especially for paediatric populations. No studies were conducted in 
the African setting. Studies are needed to address the role of mobile 
video recordings in epilepsy diagnosis, especially across ethical, 
diagnostic, management, educational and research areas. The ethics 
of sharing mobile video recordings and the importance of consent/
assent were not adequately addressed, highlighting the issue of safety, 
ownership and regulation of sensitive patient information shared 
across internet platforms among vulnerable populations. However, 
the tool has the potential to support existing infrastructure and 
facilitate established referral and communication networks in the 
clinical assessment of remote patients. Further, there are potential 
educational and research benefits emanating from the collection of 
large amounts of data used for characterising paediatric seizures. 

The accuracy of seizure descriptions by witnesses, including 
medical professionals, is highly variable.[29] Neurologists are better 
at the diagnosis of epilepsy than non-specialists (mistake rate 5.6% 
v. 18.9%).[30] The misdiagnosis rate of epilepsy is high, reported at 
23% - 71% depending on the population group sampled and the 
methodology of screened patients.[4-6,30,31]

The accuracy of seizure documentation and description by patients 
varies over time.[32] Witnesses tend to inaccurately describe movements, 
misleading medical professionals away from focal events.[33] Subtle 
features such as automatisms, lip movements or staring episodes 
are more difficult to identify, not just for lay persons but also 
healthcare professionals.[34] Different semiologies can be associated 
with different levels of reporting accuracy, with non-convulsive 
semiologies being less accurately described than convulsive events.[35] 
Facial appearance and vocalisations were most accurately described, 
while limb movements and post-ictal behaviour are least accurately 
recalled and described.[36] 

Mobile phone technology plays an integral part in our daily lives, 
with evolving roles beyond a communication device.[37-45] However, 
seizure detection methods are considered to be in the early stages of 
development.[46]

Mobile technology is easy to use and does not require special 
training. Furthermore, it is becoming increasingly accessible in low- 
and middle-income countries (LMICs).[47] Smartphone ownership/
social media utilisation averages 42% in LMICs and 72% in high-
income countries.[48] 

The use of mobile technology in the description of seizures serves 
as an adjunct to diagnosis, and should not substitute a good clinical 
history and examination. The incorporation of mobile technology 
to facilitate epilepsy diagnosis requires access to mobile phones and 
electricity, as well as reliable internet connectivity to relay video 
recordings, which may be challenging in rural areas in some LMICs. 
Sociocultural barriers may also exist for sharing of information relating 
to epilepsy, and this may influence carers negatively. Witnesses may 
not be available to record events, or they may be preoccupied and 
worried about the safety of the patient. In other instances, seizures may 
be very brief and/or subtle, and therefore not easily captured by video 
recording. Nocturnal events and events occurring in poorly lit areas 
may also not be picked up and recorded. Additionally, the beginning 
of the event may be difficult to record, especially if seizure evolution 
is very fast, occurs with little warning or if there are behaviours or 
somatosensory auras not recognised as ictal.

Based on the literature review and the convenience sample 
findings, the following aspects are important to document in the 
setting of a home video referral: presence of accompanying history 
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from referring source; level of experience of the referring 
clinician (in instances where the source is a clinician); and 
whether the caregiver was given instructions on how to 
take an optimal home video. The outcome of the videos 
should be graded according to the QOV (Table 1) and the 
confidence of the specialist to make a diagnosis, which 
should fall into the following categories: certain, possible, 
or not possible. Children in whom the diagnosis remains 
unclear will be the group directed for more extensive 
interventions by means of further history, additional videos 
and potentially vEEG. 

The use of online media platforms for sharing or 
conveying video material also carries the risk of security 
breach of the patient’s private information. Concern about 
information privacy on mobile platforms carries a high 
litigation risk for all parties involved, and can also be 
a deterrent for patients to use the services. There are 
also emerging concerns on the proprietary ownership of 
information that is shared on online platforms, considering 
that a permanent data record is held in custodial trust 
by internet domains, and as such is not entirely owned 
by the person who made the recording. Data records are 
also vulnerable to other cyber threats, such as infiltration/
corruption of stored electronic records by computer 
viruses, etc. Clinicians must abide by the Protection of 
Personal Information Act No. 4 of 2013, passed in SA 
and  equivalent to the European Union General Data 
Protection Regulation. This Act reinforces the lawful and 
responsible processing of the personal information of data 
subjects. One secure resource that is increasingly used in SA 
is the Vula app (Vula Mobile, SA; https://www.vulamobile.
com). This tool allows healthcare workers to connect via a 
secure platform for patient referrals. It can be customised, 
and as such could be a feasible resource for upload and 
transfer of sensitive video material. Another tool, routinely 
used in the UK, is the vCreate platform (vCreate, UK; 
https://www.vcreate.tv/neuro). This has been formatted 
specifically for neurological referrals, and has entry points 
for different providers to access, inclusive of caregivers, 
general doctors and specialists. The platform has been 
audited and found to permit more targeted patient care 
approaches, such as those in need of urgent assessment or 
neuroimaging, or who do not need neurology referral at 
all. Audit of implementation of the tool in the UK supports 
both cost saving and improved patient care. The vCreate 
group are exploring expanding their platform to resource-
limited regions, including SA. 

Study limitations 
The existing studies lacked consistency in study 
methodology and directness in terms of study question, 
which limited comparison of findings. To the best of 
our knowledge, we identified all studies relevant to our 
study question, but the search terms may have been too 
narrow and missed some reports. Furthermore, use of 
videos is common, and the structured studies may not 
have represented real clinical practice. The convenience 
sample was small and limited to clinicians/carers with 
access to a paediatric neurology service, and may not 
adequately represent the breadth of paroxysmal events in 
the wider population. This assessment was undertaken 
to assess the viability of the QOV tool rather than to 
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understand the complete range of video cases referred to the service. 
As such, larger multicentre trials would be needed to assess the 
viability of the adapted paediatric QOV tool. 

Conclusion
The available literature supported the idea that home-video 
recordings of good quality, reviewed by experienced clinicians, with 
accompanying history, can be beneficial to differentiate between 
epileptic and non-epileptic seizures, thus improving reliability and 
diagnostic accuracy. This could lead to earlier, more targeted care, 
and avoid unnecessary invasive and costly interventions and risk of 
inappropriate antiseizure medications. The reviewed studies varied 
in consistency and directness in their methodologies. Few formally 
critiqued the quality of the submitted videos using the QOV scale. 
Only three studies included children. The ethical issues of transfer 
of private information on internet domains were not categorically 
addressed in these studies. 

Based on the findings of the retrospective convenience sample, 
coupled with the paucity of similar studies in children, there is 
a need for a prospective study to delineate whether the growing 
practice of using mobile video recordings, particularly in the 
current post-pandemic context, is an appropriate tool to add to 
the management of people with epilepsy, and to understand how 
this should be implemented for optimal ethical and management 
outcomes. A multicentre prospective study would further enable 
protocol development for seizure diagnostic aids utilising mobile 
video technology. 

The ethical concerns of conveying sensitive information across 
internet platforms also need to be highlighted. Liaison between referring 
and receiving clinicians on video-captured events will further define 
the knowledge gaps among healthcare practitioners on identification 
of paroxysmal events and target education needs. It will also help to 
inform parental education needs regarding seizure identification.
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