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Highlights

e DeeplnBed is a novel tool that allows automatic motion quantification from 2D videos
e When applied to a Portuguese EMU, it was able to extract motion metrics correctly
e DeeplnBed metrics allowed distinction between automotor and hypermotor seizures.
e KiSAis a semi-automated motion tracking software meant to be used by clinicians.

¢ Enhancing KiSA for clinical use requires user-friendly and workload improvements.

Abstract

Introduction

One third of epilepsies are drug-resistant and potential candidates to surgical treatment.
Seizure semiology is essential for determining the epileptogenic zone but it relies on subjective
analysis. Quantitative motion analysis during motor seizures can be a more accurate indicator
and it has been successfully developed and laboriously implemented in a specific Epilepsy
Monitoring Unit (EMU). This study aims to evaluate the feasibility of integrating quantitative
seizure movement analysis technology into the routine of a Portuguese EMU, by determining
DeeplnBed system’s ability to extract motion quantification metrics from standard 2D video
recordings, its effectiveness in distinguishing between automotor and hypermotor seizures, and

the ease of use of seizure analysis software by clinicians.

Methods

A single-center, cross-sectional study was conducted with patients with automotor or
hypermotor seizures that underwent non-invasive Video-EEG monitoring between January 2019
and February 2024 in an EMU at a Portuguese refractory epilepsy center not originally involved
in the development of the software. Video recordings utilized 1080p HD cameras positioned
perpendicularly to the patients’ bed. Distinct marking points were established for seizure onset,
seizure end and for the beginning and ending of automotor or hypermotor semiology. DeepinBed,
based on pre-trained vision transformer pose estimation and Python programming, was employed
to analyze motion patterns. Movement extent and maximum and mean velocity metrics from 10
automotor and 10 hypermotor seizures reviewed and classified by two experienced
epileptologists were assessed to determine their capability to distinguish between the two types
of seizures. To assess if Kinect Seizure Analyzer (KiSA), a software for quantitative movement
analysis, is clinician-friendly and easy to use, two experimental tests were performed and

qualitatively analyzed.



Results

Twenty-three automotor (seven patients) and twelve hypermotor (five patients) seizures
were included. Aggregated metrics from 17 joints showed a higher sum of displacements
(hypermotor=17758 pixels vs automotor=13064 pixels, p value=0.001), movement extent
(hypermotor=832162 pixels2 vs automotor=499955 pixels2, p value<0.001), mean velocity
(hypermotor=627 pixels/s vs automotor=336 pixels/s, p value<0.001), mean acceleration
(hypermotor=7137 pixels/s2 vs automotor=3969 pixels/s2, p value<0.001) and mean jerk
(hypermotor=129287 pixels/s3 vs automotor=77870 pixels/s3, p value<0.001), in hypermotor
than in automotor seizures with a statistically significant difference. Separate analysis of
movement extent and maximum and mean velocity of the trunk and the most active wrist key
points in 10 automotor and 10 hypermotor seizures demonstrated no statistically significant
difference between these metrics, preventing us from yielding distinct cutoff parameters. The
experimental tests using KiSA showed that although useful and able to perform semi-automatic

motion tracking, the program is time consuming for non-experts and still has a few glitches.

Conclusion

DeeplnBed quantitative seizure movement analysis is capable of extracting objective
motion metrics from 2D videos routinely recorded in a Portuguese EMU, making it a promising
tool in pre-surgical evaluation. Even with a low number of seizures, objective metrics seemed to
differ between hypermotor and automotor seizures. We could not, however, find a reliable cutoff
value for wrist and trunk, which are usually the most clearly seen key points during seizures, to
distinguish between the two seizure types, limiting its application in clinical practice. Additionally,
seizure analysis software is useful, but needs to be improved to become clinician-friendly for

everyday practice.

Keywords

Seizure semiology; Quantitative movement analysis; Motion tracking technology; Automotor

seizure; Hypermotor seizure



1. Introduction

Epilepsy is a common neurological disorder affecting approximately 50 million people
worldwide (WHO, 2019). While most patients have a good prognosis, around 30% are considered
refractory (Kwan and Brodie, 2000). In such cases, epilepsy surgery can lead to seizure freedom

or significant seizure reduction (Tufenkjian and Liders, 2012).

Video-EEG combines EEG signal with seizure semiology to determine the epileptogenic
zone, making it the gold-standard for pre-surgical evaluation (Elwan et al., 2018). Many seizures
produce signs and symptoms that strongly suggest the activation of a specific cerebral area,
providing seizure semiology with significant lateralizing and localizing value (Foldvary-Schaefer
and Unnwongse, 2011). However, seizure semiology predominantly relies on epileptologists’
qualitative visual examination of video recordings, rendering it highly subjective and lacking
standardization. Consequently, it is susceptible to interobserver bias and poor interobserver
reliability, increasing the risk of diagnostic inaccuracy (Noachtar and Peters, 2019; Elwan et al.,
2018; Jin et al., 2014). Observer-independent methods for quantifying seizure semiology may
help address this issue, since they provide objective data on seizure motion patterns, including
information imperceptible on visual inspection (Zhanjian et al., 2002). This is possible for motor
seizure semiology, using motion tracking technology, as demonstrated in previous studies that
identified objective movement parameters capable of successfully distinguishing hypermotor from

automotor seizures (Rémi et al., 2011).

Currently, more advanced three-dimensional (3D) video-EEG systems have been
developed, such as NeuroKinect. It is based on a RGB-D sensor (Microsoft Kinect camera)
combined with KinecTracker (KiT), a software tool that handles all the data acquisition workflow,
and Kinect Seizure Analyzer (KiSA) (Cunha et al., 2016), a custom-made software tool designed
for seizure analysis that features a second-generation semi-automatic motion tracking algorithm
(Pereira et al., 2018). NeuroKinect has been previously tested in the Epilepsy Monitoring Unit
(EMU) of the Ludwig Maximilian University of Munich, proving to be a reliable tool for the
quantitative analysis of motion patterns associated with epileptic seizures (Cunha et al., 2016).
Nevertheless, NeuroKinect has been laboriously developed and implemented in a specific EMU
that has been improving its technical setup for this purpose, meaning most EMUs worldwide do
not have this refined environment. Additionally, even though NeuroKinect has lower costs and is
easier to set up than other 3D motion quantification alternatives (Cunha et al., 2016), it still entails
certain investments and modifications to the typical EMU environment. In response to this issue,
the Biomedical Research And Innovation (BRAIN) group is developing a new system named
DeeplnBed, for motion detection and automatic quantification of seizures based on the use of a
vision transformer for pose estimation (Xu et al., 2022). This system is compatible with
conventional two-dimensional (2D), high-definition (HD), red, green and blue (RGB) seizure

videos, allowing for easy application in a typical EMU setting without the need for any environment
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changes. However, it does not have a user-friendly interface suitable for non-tech-savvy users
yet. For these reasons, it is relevant to understand if this motion quantification technology can be
integrated into the routine of EMUs around the world with standard resources and if the results

are accurate.

This study aims to assess the applicability of quantitative seizure movement analysis
technology within the EMU of a Surgical Epilepsy Center in Portugal, addressing three questions:

1) Is DeeplnBed capable of extracting movement quantification metrics when applied to
the EMU’s routinely recorded 2D videos?

2) Do the metrics obtained allow the distinction between automotor and hypermotor
seizures?

3) Is KiSA an accessible and intuitive tool for clinicians to use?

2. Methods

2.1. Study design

We conducted a single-center, cross-sectional study in the EMU of a Surgical Epilepsy
Center in Portugal. It was approved by the Ethics Committee for Health and the Administration
Board of the Hospital (approval document CE348/2023, January 18th 2024). All participants
provided written informed consent. The research adhered to The Code of Ethics of the World

Medical Association (Declaration of Helsinki).

2.2. Participants and data collection

We analyzed data from patients admitted to the EMU for non-invasive Video-EEG

monitoring between January 2019 and February 2024.

Patients were selected based on the presence of either automotor or hypermotor seizures
on their monitoring report. Only patients with a clear epilepsy classification were
included. Seizures were reviewed by two experienced epileptologists and a final classification
was reached by consensus in all cases. The distinction between automotor and hypermotor
seizures was based on the semiological classification by Luders et al. (1998). Patients who

declined to participate in the study were excluded.

As the amount of seizures was much higher for automotor than hypermotor seizures,
videos of all hypermotor seizures were reviewed for inclusion while for automotor seizures only
one year was selected. Based on a higher frequency of automotor seizures on reports we chose
2022.
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After a preselection, we included seizures in which most of the semiology was clearly
seen and with a considerable range of movement. We collected data on the circumstances and
environmental factors during seizures, such as lighting conditions (daylight, artificial light, infrared
at night) and staff and blanket occlusion. Occlusion was categorized based on its frequency: none,
low (<10% of seizure duration), medium (10%-90%), and high (>90%).

We collected sociodemographic data (age and sex), data on epilepsy characterization

and seizure types.

2.3. EMU setting

Our EMU is a two-bed ward with continuous supervision by neurophysiology technicians
and nurses. Scalp EEG recordings were obtained placing gold cup electrodes (with conductive
paste and collodium), according to the 10-20 system and current IFCN recommendations, ranging
from 21 to 44 electrodes (the latter in the case of patients admitted for presurgical evaluation).
Polygraphic derivations included an EKG channel (as standard on EEG recordings) and two or
more symmetrical EMG channels in selected cases. The signal was sampled at 512 Hz and
recordings were visually analyzed using standard bipolar and referential montages. Anti-seizure
drugs were maintained, reduced, or discontinued, following the EMU protocol (which depends on

baseline seizure types and frequency), under the supervision of a team of epileptologists.

Video is continuously acquired using 1080p HD (1920 x 1080 maximum resolution)
cameras with night mode functionality, which means all ictal events that occur within camera
reach are recorded. The cameras used for recording seizures remained the same from 2019 to
2024. The camera is positioned perpendicular to the trunk facing the camera in an upright
position, complying with a geometric model previously defined by Cunha et al. (2003). During
seizures patients are tested for motor and cognitive dysfunction. Ictal video-EEG files are
reviewed by experienced clinical neurologists and neurophysiologists and classified according to
semiology (Luders et al.,1998) and EEG features, especially the topographical definition of the

ictal onset zone.

2.4. Movement quantification

For each seizure selected in section 2.2., we established distinct marking points to identify
the seizure’s onset (corresponding to either the first clinical manifestation or to the EEG onset),
the beginning and ending of the automotor/hypermotor semiology and the seizure’s EEG offset.
Seizure duration was measured considering the phase of interest, based on semiology features
and evolution. Postictal movements were not analyzed. Using these designated intervals, we

applied DeeplnBed to quantitatively analyze the seizure motion patterns. This system extracts
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objective movement parameters, such as maximum and sum of displacements, movement extent,

maximum, minimum, mean, median and standard deviation of velocity, acceleration and jerk.

This technology operates in two main phases. In the initial phase, the system
automatically estimates key points of the patient using seizure videos with standard parameters
found in typical EMUs, i.e. HD, 2D and RGB. This process is accomplished by employing a pre-
trained vision transformer human pose estimation architecture following the COCO topology,
resulting in metrics from 17 body key points, including nose, left and right eyes, ears, shoulders,
elbows, wrists, hips, knees and ankles. In the second phase, the system quantifies motion metrics
for each previously estimated keypoint. Both phases utilize the Python programming language.
Currently, the system does not have a user-friendly interface suitable for medical professionals

and was operated by a team of biomedical engineers.

In order to evaluate the possibility of determining distinct cutoff parameters capable of
distinguishing between automotor and hypermotor seizures, we analyzed the metrics obtained
with DeeplnBed. As previously done in other studies (Rémi et al., 2011), we selected 10
automotor and 10 hypermotor seizures from our dataset to analyze in terms of movement extent,
which refers to the area covered by the key point during the seizure, and maximum and mean
velocity. We aggregated the shoulder metrics to represent the trunk and evaluated only the most
active wrist. Movements were quantified by analyzing all video frames throughout the entire

seizure (32 frames per second).

2.5. Experimenting KiSA

KiSA is a specialized software tool designed for seizure analysis. It features a semi-
automatic motion tracking algorithm that identifies body parts exhibiting relevant movements.
Then, it calculates metrics for quantifying movements of interest (MOI), allowing for labeling,
editing, and deleting of these movements. Additionally, KiSA generates a 3D visualization of the
tracked MOI, as well as an automatic report for each analyzed seizure, including MOI

quantification statistics and tracings (Pereira et al., 2018).

To assess the applicability of tools like KiSA in the routine of an EMU, we conducted two
experimental tests trying the KiSA software from a medical perspective. Even though KiSA can
provide 3D metrics, to replicate the conditions found in a standard EMU, we only worked with 2D
parameters and utilized test seizure videos. These trials took place at the INESC TEC facilities,

using a well-equipped computer with the KiSA system.
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2.6. Statistical analysis

We conducted statistical analysis using version 29.0.0.0 (241) of the Statistical Package
for Social Sciences (SPSS)® software. To analyze quantitative movement parameters, we
presented mean and standard deviation for normally distributed data, and median and
interquartile range otherwise. Normality of distribution was assessed using the Kolmogorov-
Smirnov Test. We compared parameters between groups using the Independent Samples t-test
for normally distributed variables and the Mann-Whitney U test for non-normally distributed
variables. Significance was set at P < 0.05, and multiple testing was adjusted using the

Bonferroni—Holm correction.

3. Results

3.1. Participants’ demographics and clinical features

Continuous Video-EEG monitoring lasting at least 3 days (mean=4, SD=1) was performed

in all included patients.

After patient selection, we assembled a dataset of 36 automotor (8 patients) and 26
hypermotor (8 patients) seizures. Despite our selection criteria, several seizures had to be
removed due to inadequate video conditions that were still unsuitable for the system to analyze,
such as poor illumination, insufficient range of motion (i.e. difficult to discern with 1920 x 1080
camera resolution), and occlusion from blankets and staff. This resulted in 23 automotor (7
patients) and 12 hypermotor (5 patients) seizures remaining. Patients’ demographic and clinical
data is summarized in Table 1.

Information about the conditions in which the seizures happened is presented in Table 2.
All automotor seizures exhibited manual automatisms, while 75% of hypermotor seizures involved
upper limb movements. Conversely, only 4% of automotor seizures showed pedal automatisms.
Medium occlusions by staff affected 48% of automotor seizures and 41.7% of hypermotor
seizures, while 57% of automotor seizures experienced medium occlusions by blankets.
Additionally, 87% of automotor seizures and 83.3% of hypermotor seizures were tested during

the ictal phase.

3.2. Quantitative movement analysis

Results of the motion quantification performed by DeeplnBed can be found in Table 3.
The system allowed for the extraction of 18 metrics from 17 body key points. These values are
aggregated to aid in the comprehension of Table 3. Following the application of the Bonferroni-

Holm correction, the quantitative analysis of the movement parameters showed higher sum of
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displacements, movement extent, minimum, mean, median and standard deviation of velocity,
acceleration and jerk, as well as maximum jerk, in hypermotor than in automotor seizures with a
statistically significant difference. Therefore, 15 of the extracted metrics were able to differentiate
between the two types of seizures.

A separate quantitative analysis of the metrics extracted from the most active wrist and
trunk (mean of shoulders) of 10 automotor and 10 hypermotor seizures was performed in an
attempt to find cutoff parameters capable of distinction. We chose the trunk and wrist as it was
proved in a previous study (Rémi et al., 2011) that those key points were able to distinguish
between automotor and hypermotor seizures and in our dataset both seizure types had a high
percentage of involvement of the upper limbs during the seizure.The results are displayed in Table
4. After implementing the Bonferroni-Holm correction, the analysis of movement extent and
velocity of the trunk and wrist, along with seizure duration, provided no statistically significant
differences, failing to distinguish between automotor and hypermotor seizures. Although there
was a trend of higher movement extent and mean velocity in hypermotor seizures compared to

automotor seizures, the difference was not statistically significant.

3.3. KiSA'’s user experience

During the two KiSA trials, distinct test patients were analyzed. The initial test focused on
learning how to work with the software, tracking the left hand ROI. The second test aimed to
simulate clinical use, tracking the head and right hand ROIls. The time spent on each of the

following steps of both experimental tests is summarized in Table 5.

To get started, one has to run the KiSA program in MATLAB, which takes only a few
seconds. Users have to select the folder containing the seizure videos and remove any videos
that do not contain MOI, after confirming the seizure’s clinical start and end timestamps. The
folder contains 3 files per minute of video, so one entire minute has to be selected, even if the
MOI lasts less. The software loads the files and computes optical-flow (OF) estimations, which
may take a significant amount of time. Afterwards, the video is displayed on the KiSA main window
and users can watch it, but skipping to a specific point using the time bar is not possible. The

video can appear rotated 90°, making it challenging to work with.

To initiate tracking, one must select the region of interest (ROI), such as head, trunk, right
or left hand (which refers to the entire arms as well) or leg (which refers to the feet as well), by
clicking on a small arbitrary spot on the ROI. The semi-automatic system does some of the
tracking, but it needs to be clicked every few frames and it must be precise, because if one selects
the background and wants to correct it, the tracking must restart from the beginning. Consistently
clicking on the same spot can be difficult when the video resolution is low. Tracking the entire

minute of video is necessary, even if the MOI lasts less. During tracking, primary source
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(“Infrared”, “OF Tracking” and “Tracings”), current frame and timestamp information can be
visualized on the left side of the window. After tracking is complete, a window shows video length,
manually tracked frames, percentage of manual tracking and time spent at the same time that
large displacement optical flow tracking and tracking labeling are being performed, a process that
can take considerable time. Simultaneously, a tracking video is generated with the full path of the

ROI movements drawn in green.

Tracking additional MOls from the same ROI or different ROIs can be done without
reloading the video. The user has to load the ROI tracking video into the KiSA Analysis window,
which appears in a small section of the window, and zooming in is not possible. To ensure that
the background was not tracked, users should confirm if the green line shows a real path of
movement and if the white dot, indicating the current tracking location, is moving accordingly. The
KiSA Analysis window includes valuable motion quantification data presented in tables, figures
and graphs, including the representation of a selected metric, an image with the tracking drawing
and a 3D movement graph (which does not have a caption explaining what is being visualized).
Users can select specific ROIs and metrics to view data for only the chosen parameters. However,
glitches in the window during full-screen or downsizing attempts result in overlap between the
video, graphs, and tables, making some unreadable. Maximizing the window size, without making
it full-screen, is the only option. Additionally, switching metrics can cause graph lines to overlap
with different colors, making it incomprehensible, and the creation of an excessive caption column
that overlaps with the tables. The aforementioned technical flaws are depicted in Fig. 1. After
reviewing the movement quantification in the KiSA Analysis window, the user must press the
“Export Data” button, which automatically creates a folder with Word, csv ROl and csv MOI

reports, as well as MATLAB information.

4. Discussion

4.1. Quantitative movement analysis

This study provides evidence that the DeeplnBed system is capable of extracting
gquantitative movement parameters when used with routinely recorded, 2D, HD and RGB seizure
video recordings. Moreover, this technical setup does not require the attachment of any reflectors
or sensors to the patient’s body, which overcomes limitations encountered in previous 2D infrared
marker-based approaches, such as instability of the attached reflectors or sensors caused by
vigorous movements associated with seizures and repeated occlusions of markers (Cunha et al.,
2003; Zhanjian et al., 2002), or the need to have a specific RGB-D camera such as Neurokinect
(Cunha et al., 2016). Therefore, our study suggests that DeeplnBed is suitable to be implemented
in everyday practice, as it does not entail any alterations to a standard EMU. However, our results
also showed that in the typical EMU setting a high amount of recordings are taken in low-light

environments, with blankets covering relevant movement and EMU personnel or other elements
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obstructing the viewing of the patient. These conditions pose challenges for systems like
DeeplnBed, compromising the quality of motion quantification and potentially resulting in errors,
such as incorrect estimation of the patient's key points. Further investigations are needed to

evaluate the accuracy of key point identification by such technologies under these conditions.

Working with 2D video recordings presents several constraints. For instance, the lack of
precision when movements are not aligned parallel to the image plane can distort the analysis. It
would be important to further refine these quantitative movement analysis technologies by
addressing the stringent video requirements to be more adequate to the reality of the majority of
EMUs worldwide. With such improvements, other studies should focus on motion quantification
that encompasses body parts typically concealed, such as the legs and feet. Furthermore, the
COCO topology currently used in DeeplnBed does not provide mouth and finger key points,
making it impossible to detect subtle automatisms, such as oral and digital movements. Future
work adding those key points and improving recognition of subtle movements in videos with

limited video resolution (1080p HD) could add valuable quantifying information.

Automatisms refer to sequences of involuntary, repetitive behavioral actions that are
inappropriate for the situation (Luders and Noachtar, 2009). These movements provide valuable
information regarding lateralization and localization of the epileptogenic zone. For instance, two
thirds of temporal lobe seizures manifest manual and oral automatisms and ictal automatisms
with preserved awareness point to the non-dominant hemisphere (Chowdhury et al., 2021).
However, upon visual examination, each individual automatism may appear intentional, rendering
them "complex" movements and challenging to evaluate solely based on inspection (Cunha et
al., 2013). Automotor seizures are complex motor seizures characterized by automatisms
affecting the distal portions of the hands and feet, or the mouth and tongue. In turn, brisker, faster
and higher amplitude complex movements primarily affecting the proximal segments of the limbs
and trunk constitute the main manifestations of hypermotor seizures, which are more frequently
seen in frontal lobe epilepsies (Luders et al., 1998). Distinguishing between these two seizure
types is not always straightforward, as it can be difficult to determine whether the
movements predominantly involve proximal or distal limbs (Luders and Noachtar, 2009) or the
degree of amplitude and speed that constitute a cutoff point, making it essential to find objective
parameters to better characterize these movements. In fact, other studies have found
characteristic differences in motion patterns of automatisms (Cunha et al., 2013; Mirzadjanova et
al., 2010; Yang et al., 2009). Moreover, previous works have established movement metrics that
distinguish between automotor and hypermotor seizures (Rémi et al., 2011). These

considerations support a quantitative approach to movement analysis.

Our study demonstrated that, when applied to the dataset from a Portuguese refractory
epilepsy center, DeeplnBed obtained objective motion metrics that also differentiated automotor

from hypermotor seizures. In fact, hypermotor seizures motion patterns proved to be faster and
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have higher levels of sum of displacement, acceleration and jerk than in automotor seizures. For
this study, we only included automotor and hypermotor seizures reviewed and classified by a

consensus of experienced epileptologists, in order to grant diagnostic accuracy.

In addition to evaluating the ability of extracted metrics to distinguish between automotor
and hypermotor seizures, we aimed to assess if the analysis of specific metrics and key points
could establish distinct cutoff parameters that could be applied to other datasets. All automotor
seizures in our dataset featured manual automatisms, while 75% of hypermotor seizures involved
upper limb movements. Conversely, only 17% of automotor seizures showed pedal automatisms.
Considering these factors, we focused on the trunk (including aggregated shoulder metrics) and
wrist (the most active one), which also are usually the most clearly visible key points during

seizures.

When we specifically analyzed movement extent and maximum and mean velocity of the

trunk and wrist, as well as seizure duration, from 10 automotor and 10 hypermotor seizures, we
could not find statistically significant differences between the two types of seizures. Thus, by using
the DeeplnBed system with our hospital dataset, we were not able to replicate the findings of
Rémi et al. (2011). This may be due to the limited sample size, as well as the stringent video
requirements imposed by this motion quantification technology. Different systems were used for
measurement of these parameters. Rémi et al. (2011) applied a quantitative analysis of
movements previously published (Cunha et al., 2003; Zhanjian et al., 2002).
Moreover, medium levels of occlusion by staff were observed in a considerable proportion of
automotor and hypermotor seizures, while many automotor seizures encountered medium
occlusion from blankets. Furthermore, a high percentage of seizures were tested during the ictal
phase, potentially influencing the results, since these tests involve activities such as asking the
patient to raise their upper limbs, which may overestimate movement extent and velocity in
patients who comply with such commands during their seizures. We plan to test the effect of the
removal of these solicited movements in the quantitative analysis in future studies.

While our study successfully applied the DeeplnBed system for quantitative seizure
movement analysis, its novelty poses inherent limitations as it has not been previously tested or
validated. As with any new technology, there may be unforeseen biases or inaccuracies in the
data analysis process that could affect the interpretation of findings. Future work should focus on
conducting comprehensive validation tests of DeeplnBed as well as explore the system's
performance across a broader range of scenarios. Variations in patient demographics, seizure
types, and environmental conditions could impact the system's effectiveness and generalizability.
Additionally, since DeeplnBed has the advantage of providing quantification metrics for several
body key points, future research could explore the possibility of using other key points to find

better cutoff parameters. By addressing these limitations we can promote the effective integration
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of this technology into routine clinical care, ultimately benefiting patients with epilepsy and

facilitating more accurate diagnosis and treatment decisions.

4.2. KiSA’s user experience

It would have been ideal to evaluate the user experience of the DeeplnBed system.
However, due to its current lack of a user-friendly interface tailored for non-tech-savvy users, we
opted to assess an alternative motion tracking technology: KiSA. Future studies should consider

examining the usability of DeeplnBed.

KiSA streamlines seizure movement quantification with its semi-automatic tracking,
reducing manual effort by up to 94%. Real-time frame and timestamp display aids user control.
Post-tracking, KiSA provides information such as seizure length, tracked frames, percentage of
manually tracking and time spent. It allows tracking of additional MOls without video reloading. It
generates a tracking video displaying the full path of movements and offers comprehensive
analysis via its Analysis window. Users enjoy flexibility with open-close options and video source

switching. Automated report generation post data exportation enhances practicality.

Nevertheless, KiSA presents certain constraints that hinder its usability and efficiency.
Although it is intended for routine clinical use, the software’s user-friendliness could be improved.
The MATLAB-based interface is not intuitive for users less familiar with these technical tools. It
lacks features like skipping to specific points in the video, suffers occasional rotation issues, and
displays the video in a small window without zoom capability. Additionally, glitches during window
resizing can interfere with data visualization and interpretation, causing overlapping content.
Moreover, using KiSA involves numerous time-consuming steps. Our initial test required 19 times
more time than the duration of the seizure video itself. In clinical settings, this timeframe would
allow for the visual inspection of the video numerous times over. While KiSA presents a learning
curve, we showed that the process tends to become more efficient with practice. However, even
with familiarity, our second test still required 9 to 6 times more time than the seizure video's
duration and it is important to note that the quickest test was also the one where the system
performed better in automated tracking. The inability to input timestamps directly and automatic
loading for files matching MOI duration or stop tracking at any desired point, processing delays,
reliance on user tracking accuracy, particularly challenging with low-resolution videos, and the
need to restart from the beginning to correct tracking errors increasing are all limitations that

increase both time and manual workload.

Once these issues are addressed, KiSA can evolve into a more user-friendly tool.
Enhancements such as refining ROI tracking to include specific body parts like shoulders, elbows,
and feet, allowing the user to return to the previously tracked frames for correction, enabling

viewing of tracings for all ROIs within the same video, clarifying data presented during analysis
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and resolving the technical flaws encountered, can turn KiSA into a potential tool to be integrated

into everyday clinical practice.

5. Conclusion

The DeeplnBed system is capable of extracting movement quantification parameters
when applied to an EMU’s routinely recorded 2D videos, without the need for alterations to the
usual EMU settings. The metrics obtained allowed for the distinction between automotor and
hypermotor seizures, rendering it a valuable tool that has the potential to be applied in standard
EMUs worldwide. KiSA is still not as intuitive, time efficient and accessible as needed for
everyday clinical practice. However, it remains a valuable semi-automatic motion tracking
algorithm, offering assistance in the quantitative characterization of seizures with potential for

integration into the routine of an EMU.
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Table 1. Patients’ demographic and clinical data.

Age (years)

Sex

Female, n (%)
Male, n (%)

Epilepsy
syndrome, n (%)

Etiology, n (%)

Laterality, n (%)

Age of onset
(years)

Duration of
epilepsy (years)

Refractory to
ASD, n (%)

Automotor
(n patients =7)

Hypermotor
(n of patients = 5)

54 (26)*

5 (71.4%)
2 (28.6%)

Temporal lobe epilepsy, 7 (100%)
- Mesial, 6 (85.7%)

Hippocampal sclerosis, 5 (71.4%)
Cavernous
haemangioma, 1 (14.3%)
Other, 1 (14.3%)

Left hemisphere, 5 (71.4%)

Right hemisphere, 1 (14.3%)
Bilateral, 1 (14.3%)

23 (15)

22 (13)

2A, 4 (57.1%)
2B, 2 (28.6%)
No, 1 (14.3%)

38 (21)

2 (40%)
3 (60%)

Frontal lobe epilepsy, 3 (60%)

Temporal lobe epilepsy, 1 (20%)

Multilobar epilepsy, 1 (20%)

Indeterminate, 2 (40%)
Malformations of
cortical development, 1 (20%)

Hippocampal sclerosis, 1 (20%)
Hypoxic—ischaemic brain injury, 1 (20%)

Bilateral, 3 (60%)
Right hemisphere, 2 (40%)

10 (5)

28 (22)

2A, 3 (60%)
2B, 2 (40%)

ASD - anti-seizure drugs
Note. Values are given as means (standard deviation), except for the value with an *, that is median

(interquartile range).
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Table 2. Circumstances and environmental factors during seizures.

Body parts
involved in
seizures, n (%)

Lighting, n (%)

Obstruction

Staff, n (%)

Blanket, n (%)

Other, n (%)

Test during ictal
phase, n (%)

Automotor
(n seizures = 23)

Hypermotor
(n seizures = 12)

Oral automatisms, 22 (92%)
Manual automatisms, 23 (100%)
Pedal automatisms, 4 (17%)

Daylight, 11 (48%)
Artificial light, 8 (35%)
Infrared and artificial light, 4 (17%)

None, 3 (13%)
Low, 9 (39%)
Medium, 11 (48%)
High, 0 (0%)

None, 5 (22%)
Low, 4 (17%)
Medium, 13 (57%)
High, 1 (4%)

None, 23 (100%)

Yes, 20 (87%)
No, 3 (13%)

Upper limbs, 9 (75%)
Trunk, 12 (100%)
Lower limbs, 11 (91,7%)

Daylight, 6 (50%)
Avrtificial light, 3 (25%)
Infrared, 1 (8,3%)
Infrared and artificial light, 2 (16,7%)

None, 5 (41,7%)
Low, 2 (16,7%)
Medium, 5 (41,7%)
High, 0 (0%)

None, 7 (58,3%)
Low, 1 (8,3%)
Medium, 3 (25%)
High, 1 (8,3%)

None, 12 (100%)

Yes, 10 (83,3%)
No, 2 (16,7%)
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Table 3. Movement parameters extracted with the DeepInBed system from all the seizures in the

dataset.

Automotor Hypermotor Bonferroni-
Movement metrics seizures seizures p value Holm
(n=23) (n=12) Correction
Displacement (pixels)
Maximum 173 (84) 194 (86) 0.045t n.s.
Sum 13064 (15669) 17758 (29316) 0.001t
Movement extent (pixels?) 499955 (637623) 832162 (728568) <0.001t
Velocity (pixels/s)
Maximum 5186 (2520)* 5817 (2579) 0.045t n.s.
Minimum 0.31 (0.37) 0.53 (0.86) <0.001%
Mean 336 (332) 627 (398) <0.001t
Median 63 (71) 223 (280) <0.001t
Standard Deviation 659 (523) 907 (469) <0.001%
Acceleration (pixels/s?)
Maximum 68316 (49306) 77914 (41053) 0.058t n.s.
Minimum 0.25 (0.60) 0.92 (3.49) <0.001t
Mean 3969 (4629) 7137 (3830)* <0.001t
Median 509 (646) 1763 (2610) <0.001t
Standard Deviation 8382 (6869) 11216 (5999) <0.001%
Jerk (pixels/s3)
Maximum 1443109 (737169)* 1619087 (707387)* 0.005%
Minimum 4.22 (9.11) 13.40 (49.64) <0.001%
Mean 77870 (95964) 129287 (89008) <0.001%
Median 8338 (12224) 30569 (46678) <0.001%
Standard Deviation 170557 (151376) 217596 (97109)* <0.001%

Note. Values are given as median (interquartile range), except for the values with an *, those are means

(standard deviation).
n.s. — not significant

1 Mann-Whitney U test, £ Independent Samples t-test

25



Table 4. Movement parameters extracted with the DeeplnBed system from 10 automotor and
10 hypermotor seizures.

Seizure Movement extent Movement velocity .
type (pixels?) (pixels/s) Seizure
duration
(s)
Maximum Mean
Trunk Wrist
Trunk Wrist Trunk Wrist
Automotor 679648 967989 6521 7772 414 413 54
(523956) (896823)* (2845) (3696)* (243) (212) (28)
Hvbermotor 1022840 1097370 6219 5887 686 735 55
yp (467709)  (452551)  (1202)*  (2942)  (238)  (310) (38)
p value 0.1401 0.529% 0.912% 1.000t 0.021f 0.014%1 0.979t
Bonferroni-Holm
n.s. n.s. n.s. n.s. n.s. n.s. n.s.

Correction

Note. Values are given as means (standard deviation), except for the values with an *, those are median

(interquartile range).
n.s. — not significant

1 Independent Samples t-test, ¥ Mann-Whitney U test
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Fig. 1. Technical glitches encountered while using KiSA. The seizure tracking video appears
rotated 90°, making it challenging to work with. The “3D View” graph does not have a caption
explaining what is being visualized. The full-screen attempt results in overlap between the video
and “3D View” graph, making it partially unreadable. Switching metrics can cause graph lines to
overlap with different colors, making it incomprehensible, and the creation of an excessive
caption column that overlaps with the tables.

Table 5. Time spent and motion tracking details from two experimental tests with KiSA.

Tracked ROI

Video length

Time spent on loading files and
computing optical-flow estimations

Manually tracked frames
Percentage of manual tracking
Time spent manual tracking

Time spent on LDOF tracking

Time spent on tracking labelling

Total time spent

First experiment Second experiment

Left hand Head Right hand
1 min 1 min 1 min
1800 frames 1224 frames 1224 frames

4 min 2min35s
179 168 71
10% 14% 6%
12min25s 4min9s 1min40s
2 min 1min 34 s 1min3s
Tmin6s 39s 44 s
19min31s 8 min57s 6min2s

ROI - region of interest, min — minutes, s — seconds, LDOF - large displacement optical flow
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional

studies
Item Page
No Recommendation No
Title and abstract 1 (@) Indicate the study’s design with a | Page 8
commonly used term in the title or
the abstract
(b) Provide in the abstract an Pages 8-9
informative and balanced summary
of what was done and what was
found
Introduction
Background/rationale 2 Explain the scientific background Page 10
and rationale for the investigation )
being reported Introduction
Objectives 3 State specific objectives, including Page 11
any prespecified hypotheses
Introduction
Methods
Study design 4 Present key elements of study Page 11
design early in the paper Study design
Setting 5 Describe the setting, locations, and | Page 12
relevant dates, including periods of )
recruitment, exposure, follow-up, EMU setting
and data collection
Participants 6 (a) Give the eligibility criteria, and Page 11
the sources and methods of o
selection of participants Participants and data
collection
Variables 7 Clearly define all outcomes, Pages 11-14
exposures, predictors, potential
confounders, and effect modifiers. Methods
Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give Pages 11-14
measurement sources of data and details of
methods of assessment Methods
(measurement). Describe
comparability of assessment
methods if there is more than one
group
Bias 9 Describe any efforts to address Pages 11-14
potential sources of bias
Methods

29



Study size 10 Explain how the study size was Page 11
arrived at
Participants and data
collection
Pages 12-13
Movement quantification
Quantitative variables 1 Explain how quantitative variables Pages 11-14
were handled in the analyses. If
applicable, describe which Methods
groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, | Page 14
including those used to control for o )
. Statistical analysis
confounding
(b) Describe any methods used to Page 14
examine subgroups and o )
. . Statistical analysis
interactions
(c) Explain how missing data were Page 14
addressed o )
Statistical analysis
(d) If applicable, describe analytical | Page 14
methods taking account of o )
sampling strategy Statistical analysis
(e) Describe any sensitivity analyses | Page 14
Statistical analysis
Results
Participants 13*  (a) Report numbers of individuals at | Page 11

each stage of study—eg numbers
potentially eligible, examined for
eligibility, confirmed eligible,
included in the study, completing
follow-up, and analysed

Participants and data
collection

Page 14

Participants’
demographics and
clinical features

(b) Give reasons for non-
participation at each stage

Page 11

Participants and data
collection

Page 14

Participants’
demographics and
clinical features

(c) Consider use of a flow diagram

Page 11
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Participants and data
collection

Page 14

Participants’
demographics and
clinical features

Descriptive data

14*

(a) Give characteristics of study
participants (eg demographic,
clinical, social) and information on
exposures and potential
confounders

Page 23

Table 1. Patients’

demographic and clinical

data
Page 24

Table 2. Circumstances
and environmental
factors during seizures

(b) Indicate number of participants
with missing data for each variable
of interest

Page 23

Table 1. Patients’

demographic and clinical

data
Page 24

Table 2. Circumstances
and environmental
factors during seizures

Outcome data

15*

Report numbers of outcome events
or summary measures

Pages 25

Table 3. Movement
parameters extracted
with the DeeplnBed
system from all the
seizures in the dataset.

Page 26

Table 4. Movement
parameters extracted
with the DeeplnBed
system from 10
automotor and 10
hypermotor seizures.

Main results

16

(@) Give unadjusted estimates and,
if applicable, confounder-adjusted
estimates and their precision (eg,
95% confidence interval). Make
clear which confounders were
adjusted for and why they were
included

Pages 24-26

Tables 2-4
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(b) Report category boundaries
when continuous variables were
categorized

Pages 24-26

Tables 2-4

(c) If relevant, consider translating
estimates of relative risk into
absolute risk for a meaningful time
period

Other analyses

17

Report other analyses done—eg
analyses of subgroups and
interactions, and sensitivity
analyses

Pages 14-15

Results

Discussion

Key results

18

Summarise key results with
reference to study objectives

Pages 16-20

Discussion

Limitations

19

Discuss limitations of the study,
taking into account sources of
potential bias or imprecision.
Discuss both direction and
magnitude of any potential bias

Pages 16-20

Discussion

Interpretation

20

Give a cautious overall
interpretation of results considering
objectives, limitations, multiplicity
of analyses, results from similar
studies, and other relevant
evidence

Pages 16-20

Discussion

Generalisability

21

Discuss the generalisability
(external validity) of the study
results

Pages 16-20

Discussion

Other information

Funding

22

Give the source of funding and the
role of the funders for the present
study and, if applicable, for the
original study on which the present
article is based

Page 20

Funding

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in
conjunction with this article (freely available on the Web sites of PLoS Medicine at
http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology
at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-
statement.org.
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Supplemental files (where applicable)

Further considerations

« Manuscript has been 'spell checked' and 'grammar checked'

« All references mentioned in the Reference List are cited in the text, and vice versa

« Permission has been obtained for use of copyrighted material from other sources
(including the Internet)

« A competing interests statement is provided, even if the authors have no competing
interests to declare

« Journal policies detailed in this guide have been reviewed

« Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

Before you begin
Ethics in publishing
Please see our information on Ethics in publishing.

Studies in humans and animals

If the work involves the use of human subjects, the author should ensure that the
work described has been carried out in accordance with

The Code of Ethics of the World Medical Association (Declaration of Helsinki) for
experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly
Work in Medical Journals

and aim for the inclusion of representative human populations (sex, age and
ethnicity) as per those recommendations. The terms sex and gender should be used
correctly.

The author should ensure that the manuscript contains a statement that all
procedures were performed in compliance with relevant laws and institutional
guidelines and have been approved by the appropriate institutional committee(s).
This statement should contain the date and reference number of the ethical
approval(s) obtained. Authors should also include a statement in the manuscript that
informed consent was obtained for experimentation with human subjects. The
privacy rights of human subjects must always be observed.



The journal will not accept manuscripts that contain data derived from unethically
sourced organs or tissue, including from executed prisoners or prisoners of
conscience, consistent with recommendations by

Global Rights Compliance on Mitigating Human Rights Risks in Transplantation
Medicine

. For all studies that use human organs or tissues authors must provide sufficient
evidence that they were procured in line with

WHO Guiding Principles on Human Cell, Tissue and Organ Transplantation. The
source of the organs or tissues used in clinical research must be transparent and
traceable. Authors of manuscripts describing organ transplantation must
additionally declare within the manuscript:

. that autonomous consent free from coercion was obtained from the donor(s) or their
next of kin; and

. that organs/tissues were not sourced from executed prisoners or prisoners of
conscience.

All animal experiments should comply with the ARRIVE guidelines and should be
carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and
associated guidelines, EU Directive 2010/63/EU for animal experiments, or the
National Research Council's Guide for the Care and Use of Laboratory Animals and
the authors should clearly indicate in the manuscript that such guidelines have been
followed. The sex of animals must be indicated, and where appropriate, the influence
(or association) of sex on the results of the study.

Declaration of interest

All authors must disclose any financial and personal relationships with other people
or organizations that could inappropriately influence (bias) their work. Examples of
potential competing interests include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or
other funding. Authors must disclose any interests in two places: 1. A summary
declaration of interest statement in the title page file (if double anonymized) or the
manuscript file (if single anonymized). If there are no interests to declare then please
state this: 'Declarations of interest: none'. 2. Detailed disclosures as part of a separate
Declaration of Interest form, which forms part of the journal's official records. It is
important for potential interests to be declared in both places and that the
information matches. More information.

Declaration of generative Al in scientific writing

The below guidance only refers to the writing process, and not to the use of Al tools
to analyse and draw insights from data as part of the research process.



Where authors use generative artificial intelligence (AI) and Al-assisted technologies
in the writing process, authors should only use these technologies to improve
readability and language. Applying the technology should be done with human
oversight and control, and authors should carefully review and edit the result, as AI
can generate authoritative-sounding output that can be incorrect, incomplete or
biased. AI and Al-assisted technologies should not be listed as an author or co-
author, or be cited as an author. Authorship implies responsibilities and tasks that
can only be attributed to and performed by humans, as outlined in Elsevier’s

AI policy for authors.

Authors should disclose in their manuscript the use of AI and Al-assisted technologies
in the writing process by following the instructions below. A statement will appear in
the published work. Please note that authors are ultimately responsible and
accountable for the contents of the work.

Disclosure instructions

Authors must disclose the use of generative AI and Al-assisted technologies in the
writing process by adding a statement at the end of their manuscript in the core
manuscript file, before the References list. The statement should be placed in a new
section entitled ‘Declaration of Generative AI and Al-assisted technologies in the
writing process’

Statement: During the preparation of this work the author(s) used [NAME TOOL /
SERVICE] in order to [REASON]. After using this tool/service, the author(s) reviewed and
edited the content as needed and take(s) full responsibility for the content of the
publication.

This declaration does not apply to the use of basic tools for checking grammar,
spelling, references etc. If there is nothing to disclose, there is no need to add a
statement.

Submission declaration and verification

Submission of an article implies that the work described has not been published
previously (except in the form of an abstract, a published lecture or academic thesis,
see 'Multiple, redundant or concurrent publication' for more information), that it is
not under consideration for publication elsewhere, that its publication is approved by
all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form,
in English or in any other language, including electronically without the written
consent of the copyright-holder. To verify compliance, your article may be checked by
Crossref Similarity Check and other originality or duplicate checking software.

Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's



sharing policy. Sharing your preprints e.g. on a preprint server will not count as prior
publication (see 'Multiple, redundant or concurrent publication' for more
information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive
to differences, and promotes equal opportunities. Content should make no
assumptions about the beliefs or commitments of any reader; contain nothing which
might imply that one individual is superior to another on the grounds of age, gender,
race, ethnicity, culture, sexual orientation, disability or health condition; and use
inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We
advise to seek gender neutrality by using plural nouns ("clinicians, patients/clients")
as default/wherever possible to avoid using "he, she," or "he/she." We recommend
avoiding the use of descriptors that refer to personal attributes such as age, gender,
race, ethnicity, culture, sexual orientation, disability or health condition unless they
are relevant and valid. When coding terminology is used, we recommend to avoid
offensive or exclusionary terms such as "master", "slave", "blacklist" and "whitelist".
We suggest using alternatives that are more appropriate and (self-) explanatory such
as "primary", "secondary", "blocklist" and "allowlist". These guidelines are meant as a
point of reference to help identify appropriate language but are by no means
exhaustive or definitive.

Reporting sex- and gender-based analyses

Reporting guidance

For research involving or pertaining to humans, animals or eukaryotic cells,
investigators should integrate sex and gender-based analyses (SGBA) into their
research design according to funder/sponsor requirements and best practices within
a field. Authors should address the sex and/or gender dimensions of their research in
their article. In cases where they cannot, they should discuss this as a limitation to
their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and
reproducibility of their research and to avoid ambiguity or conflation of terms and
the constructs to which they refer (see Definitions section below). Authors can refer to
the Sex and Gender Equity in Research (SAGER) guidelines and the

SAGER guidelines checklist. These offer systematic approaches to the use and
editorial review of sex and gender information in study design, data analysis,
outcome reporting and research interpretation - however, please note there is no
single, universally agreed-upon set of guidelines for defining sex and gender.

Definitions
Sex generally refers to a set of biological attributes that are associated with physical
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and physiological features (e.g., chromosomal genotype, hormonal levels, internal
and external anatomy). A binary sex categorization (male/female) is usually
designated at birth (""sex assigned at birth""), most often based solely on the visible
external anatomy of a newborn. Gender generally refers to socially constructed roles,
behaviors, and identities of women, men and gender-diverse people that occurin a
historical and cultural context and may vary across societies and over time. Gender
influences how people view themselves and each other, how they behave and interact
and how power is distributed in society. Sex and gender are often incorrectly
portrayed as binary (female/male or woman/man) and unchanging whereas these
constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex
development (DSD) or identify as non-binary. Moreover, the terms ""sex"" and
""gender"" can be ambiguous—thus it is important for authors to define the manner
in which they are used. In addition to this definition guidance and the SAGER
guidelines, the resources on this page offer further insight around sex and gender in
research studies.

Author contributions

For transparency, we require corresponding authors to provide co-author
contributions to the manuscript using the relevant CRediT roles. The

CRediT taxonomy includes 14 different roles describing each contributor’s specific
contribution to the scholarly output. The roles are: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project
administration; Resources; Software; Supervision; Validation; Visualization;
Roles/Writing - original draft; and Writing - review & editing. Note that not all roles
may apply to every manuscript, and authors may have contributed through multiple
roles. More details and an example.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before
submitting their manuscript and provide the definitive list of authors at the time of
the original submission. Any addition, deletion or rearrangement of author names in
the authorship list should be made only before the manuscript has been accepted
and only if approved by the journal Editor. To request such a change, the Editor must
receive the following from the corresponding author: (a) the reason for the change in
author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or
removal of authors, this includes confirmation from the author being added or
removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the
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manuscript has already been published in an online issue, any requests approved by
the Editor will result in a corrigendum.

Article transfer service

This journal uses the Elsevier Article Transfer Service to find the best home for your
manuscript. This means that if an editor feels your manuscript is more suitable for an
alternative journal, you might be asked to consider transferring the manuscript to
such a journal. The recommendation might be provided by a Journal Editor, a
dedicated Scientific Managing Editor, a tool assisted recommendation, or a
combination. If you agree, your manuscript will be transferred, though you will have
the opportunity to make changes to the manuscript before the submission is
complete. Please note that your manuscript will be independently reviewed by the
new journal. More information.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal
Publishing Agreement' (see more information on this). An e-mail will be sent to the
corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including
abstracts for internal circulation within their institutions. Permission of the Publisher
is required for resale or distribution outside the institution and for all other derivative
works, including compilations and translations. If excerpts from other copyrighted
works are included, the author(s) must obtain written permission from the copyright
owners and credit the source(s) in the article. Elsevier has preprinted forms for use by
authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to
complete a 'License Agreement' (more information). Permitted third party reuse of
gold open access articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your
work. More information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the
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data; in the writing of the report; and in the decision to submit the article for
publication. If the funding source(s) had no such involvement, it is recommended to
state this.

Open access

Please visit our Open Access page for more information about open access publishing
in this journal.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-
career researchers throughout their research journey. The "Learn" environment at
Researcher Academy offers several interactive modules, webinars, downloadable
guides and resources to guide you through the process of writing for research and
going through peer review. Feel free to use these free resources to improve your
submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not
a mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to
correct scientific English may wish to use the Language Editing service available from
Elsevier's Language Services.

Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to a
single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are
required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.

Please submit your article via https://www.editorialmanager.com/epires
Preparation
Queries

For questions about the editorial process (including the status of manuscripts under
review) or for technical support on submissions, please visit our Support Center.

Peer review

This journal operates a single anonymized review process. All contributions will be
initially assessed by the editor for suitability for the journal. Papers deemed suitable
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are then typically sent to a minimum of two independent expert reviewers to assess
the scientific quality of the paper. The Editor is responsible for the final decision
regarding acceptance or rejection of articles. The Editor's decision is final. Editors are
not involved in decisions about papers which they have written themselves or have
been written by family members or colleagues or which relate to products or services
in which the editor has an interest. Any such submission is subject to all of the
journal's usual procedures, with peer review handled independently of the relevant
editor and their research groups. More information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used.
The text should be in single-column format. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the
article. In particular, do not use the word processor's options to justify text or to
hyphenate words. However, do use bold face, italics, subscripts, superscripts etc.
When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to
align columns. The electronic text should be prepared in a way very similar to that of
conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that
source files of figures, tables and text graphics will be required whether or not you
embed your figures in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and
'grammar-check’ functions of your word processor.

Article structure

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be
numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section
numbering). Use this numbering also for internal cross-referencing: do not just refer
to 'the text' Any subsection may be given a brief heading. Each heading should
appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent
researcher. Methods that are already published should be summarized, and indicated
by a reference. If quoting directly from a previously published method, use quotation

marks and also cite the source. Any modifications to existing methods should also be
described.
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Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive
citations and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short Conclusions section,
which may stand alone or form a subsection of a Discussion or Results and
Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae
and equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2),
etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures:
Table A.1; Fig. A.1, etc.

Essential title page information

- Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid abbreviations and formulae where possible.

- Author names and dffiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add
your name between parentheses in your own script behind the English transliteration.
Present the authors' affiliation addresses (where the actual work was done) below the
names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal
address of each affiliation, including the country name and, if available, the e-mail
address of each author.

- Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. This responsibility includes
answering any future queries about Methodology and Materials. Ensure that the e-
mail address is given and that contact details are kept up to date by the
corresponding author.

- Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address') may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address.
Superscript Arabic numerals are used for such footnotes.

Highlights
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Highlights are mandatory for this journal as they help increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that
capture the novel results of your research as well as new methods that were used
during the study (if any). Please have a look at the example Highlights.

Highlights should be submitted in a separate editable file in the online submission
system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point).

Abstract

A concise and factual abstract is required. The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is
often presented separately from the article, so it must be able to stand alone. For this
reason, References should be avoided, but if essential, then cite the author(s) and
year(s). Also, non-standard or uncommon abbreviations should be avoided, but if
essential they must be defined at their first mention in the abstract itself.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the contents
of the article in a concise, pictorial form designed to capture the attention of a wide
readership. Graphical abstracts should be submitted as a separate file in the online
submission system. Image size: Please provide an image with a minimum of 531 x
1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5
x 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF
or MS Office files. You can view Example Graphical Abstracts on our information site.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American
spelling and avoiding general and plural terms and multiple concepts (avoid, for
example, 'and), 'of'). Be sparing with abbreviations: only abbreviations firmly
established in the field may be eligible. These keywords will be used for indexing
purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on
the first page of the article. Such abbreviations that are unavoidable in the abstract
must be defined at their first mention there, as well as in the footnote. Ensure
consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the
references and do not, therefore, include them on the title page, as a footnote to the
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title or otherwise. List here those individuals who provided help during the research
(e.g., providing language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant
numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number
zzzz]; and the United States Institutes of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants
and awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding.

If no funding has been provided for the research, it is recommended to include the
following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system
of units (SI). If other units are mentioned, please give their equivalent in SI.

Math formulae

Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp. Number
consecutively any equations that have to be displayed separately from the text (if
referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the
article. Many word processors can build footnotes into the text, and this feature may
be used. Otherwise, please indicate the position of footnotes in the text and list the
footnotes themselves separately at the end of the article. Do not include footnotes in
the Reference list.

Electronic artwork

General points

« Make sure you use uniform lettering and sizing of your original artwork.
- Embed the used fonts if the application provides that option.
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« Aim to use the following fonts in your illustrations: Arial, Courier, Times New
Roman, Symbol, or use fonts that look similar.

« Number the illustrations according to their sequence in the text.

« Use a logical naming convention for your artwork files.

« Provide captions to illustrations separately.

- Size the illustrations close to the desired dimensions of the published version.

« Submit each illustration as a separate file.

« Ensure that color images are accessible to all, including those with impaired color

vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given
here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following
formats (note the resolution requirements for line drawings, halftones, and
line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300
dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.

Please do not:

« Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;

« Supply files that are too low in resolution;

- Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS
(or PDF) or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no
additional charge, that these figures will appear in color online (e.g., ScienceDirect
and other sites) in addition to color reproduction in print.

Further information on the preparation of electronic artwork.

Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached
to the figure. A caption should comprise a brief title (not on the figure itself) and a 46



description of the illustration. Keep text in the illustrations themselves to a minimum
but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either
next to the relevant text in the article, or on separate page(s) at the end. Number
tables consecutively in accordance with their appearance in the text and place any
table notes below the table body. Be sparing in the use of tables and ensure that the
data presented in them do not duplicate results described elsewhere in the article.
Please avoid using vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list
(and vice versa). Any references cited in the abstract must be given in full.
Unpublished results and personal communications are not recommended in the
reference list, but may be mentioned in the text. If these references are included in
the reference list they should follow the standard reference style of the journal and
should include a substitution of the publication date with either 'Unpublished results'
or 'Personal communication'. Citation of a reference as 'in press' implies that the item
has been accepted for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed
separately (e.g., after the reference list) under a different heading if desired, or can be
included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your
Reference List. Data references should include the following elements: author
name(s), dataset title, data repository, version (where available), year, and global
persistent identifier. Add [dataset] immediately before the reference so we can
properly identify it as a data reference. The [dataset] identifier will not appear in your
published article.

Preprint references

Where a preprint has subsequently become available as a peer-reviewed publication,

the formal publication should be used as the reference. If there are preprints that are

central to your work or that cover crucial developments in the topic, but are not yet 47
formally published, these may be referenced. Preprints should be clearly marked as



such, for example by including the word preprint, or the name of the preprint server,
as part of the reference. The preprint DOI should also be provided.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and
any citations in the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most
popular reference management software products. These include all products that
support Citation Style Language styles, such as Mendeley. Using citation plug-ins
from these products, authors only need to select the appropriate journal template
when preparing their article, after which citations and bibliographies will be
automatically formatted in the journal's style. If no template is yet available for this
journal, please follow the format of the sample references and citations as shown in
this Guide. If you use reference management software, please ensure that you
remove all field codes before submitting the electronic manuscript.

More information on how to remove field codes from different reference
management software

Reference style

Text: All citations in the text should refer to:

1. Single author: the author's name (without initials, unless there is ambiguity) and the
year of publication;

2. Two authors: both authors' names and the year of publication;

3. Three or more authors: first author's name followed by 'et al! and the year of
publication.

Citations may be made directly (or parenthetically). Groups of references can be listed
either first alphabetically, then chronologically, or vice versa.

Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999).... Or,
as demonstrated (Jones, 1999; Allan, 2000)... Kramer et al. (2010) have recently shown
List: References should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same author(s) in the
same year must be identified by the letters 'a, 'b, 'c!, etc., placed after the year of
publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J.AJ., Lupton, R.A., 2010. The art of writing a scientific
article. J. Sci. Commun. 163, 51-59. https://doi.org/10.1016/j.Sc.2010.00372.

Reference to a journal publication with an article number:

Van der Geer, ]., Hanraads, J.AJ., Lupton, R.A., 2018. The art of writing a scientific
article. Heliyon. 19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
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Reference to a book:

Strunk Jr., W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.
Reference to a chapter in an edited book:

Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article,
in: Jones, B.S., Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc.,
New York, pp. 281-304.

Reference to a website:

Cancer Research UK, 1975. Cancer statistics reports for the UK.
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/
(accessed 13 March 2003).

Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for
Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, v1.
https://doi.org/10.17632/xwj98nb39r.1.

Reference to software:

Coon, E., Berndt, M., Jan, A,, Svyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G.,
Shelef, E., Lipnikov, K., Garimella, R., Xu, C., Moulton, D., Karra, S., Painter, S., Jafarov,
E., & Molins, S., 2020. Advanced Terrestrial Simulator (ATS) v0.88 (Version 0.88).
Zenodo. https://doi.org/10.5281/zenodo0.3727209.

Journal abbreviations source
Journal names should be abbreviated according to the
List of Title Word Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance
your scientific research. Authors who have video or animation files that they wish to
submit with their article are strongly encouraged to include links to these within the
body of the article. This can be done in the same way as a figure or table by referring
to the video or animation content and noting in the body text where it should be
placed. All submitted files should be properly labeled so that they directly relate to
the video file's content. In order to ensure that your video or animation material is
directly usable, please provide the file in one of our recommended file formats with a
preferred maximum size of 150 MB per file, 1 GB in total. Video and animation files
supplied will be published online in the electronic version of your article in Elsevier
Web products, including ScienceDirect. Please supply 'stills' with your files: you can
choose any frame from the video or animation or make a separate image. These will
be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video
and animation cannot be embedded in the print version of the journal, please provide
text for both the electronic and the print version for the portions of the article that
refer to this content.
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Data visualization

Include interactive data visualizations in your publication and let your readers
interact and engage more closely with your research. Follow the instructions here to
find out about available data visualization options and how to include them with
your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be
published with your article to enhance it. Submitted supplementary items are
published exactly as they are received (Excel or PowerPoint files will appear as such
online). Please submit your material together with the article and supply a concise,
descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide
an updated file. Do not annotate any corrections on a previous version. Please switch
off the 'Track Changes' option in Microsoft Office files as these will appear in the
published version.

Research data

This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your
published articles. Research data refers to the results of observations or
experimentation that validate research findings, which may also include software,
code, models, algorithms, protocols, methods and other useful materials related to
the project.

Below are a number of ways in which you can associate data with your article or
make a statement about the availability of your data when submitting your
manuscript. If you are sharing data in one of these ways, you are encouraged to cite
the data in your manuscript and reference list. Please refer to the "References"
section for more information about data citation. For more information on
depositing, sharing and using research data and other relevant research materials,
visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your
article directly to the dataset. Elsevier collaborates with a number of repositories to
link articles on ScienceDirect with relevant repositories, giving readers access to
underlying data that gives them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the 50



submission system. For more information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to
your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text
of your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053; PDB: 1XFN).

Research Elements

This journal enables you to publish research objects related to your original research
—such as data, methods, protocols, software and hardware — as an additional paper
in a Research Elements journal.

Research Elements is a suite of peer-reviewed, open access journals which make your
research objects findable, accessible and reusable. Articles place research objects
into context by providing detailed descriptions of objects and their application, and
linking to the associated original research articles. Research Elements articles can be
prepared by you, or by one of your collaborators.

During submission, you will be alerted to the opportunity to prepare and submit a
manuscript to one of the Research Elements journals.

More information can be found on the Research Elements page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your
data is unavailable to access or unsuitable to post, you will have the opportunity to
indicate why during the submission process, for example by stating that the research
data is confidential. The statement will appear with your published article on
ScienceDirect. For more information, visit the Data Statement page.

After acceptance

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us
with their proof corrections within two days. Corresponding authors will receive an e-
mail with a link to our online proofing system, allowing annotation and correction of
proofs online. The environment is similar to MS Word: in addition to editing text, you
can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to
directly type your corrections, eliminating the potential introduction of errors.
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If preferred, you can still choose to annotate and upload your edits on the PDF
version. All instructions for proofing will be given in the e-mail we send to authors,
including alternative methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately.
Please use this proof only for checking the typesetting, editing, completeness and
correctness of the text, tables and figures. Significant changes to the article as
accepted for publication will only be considered at this stage with permission from
the Editor. It is important to ensure that all corrections are sent back to us in one
communication. Please check carefully before replying, as inclusion of any
subsequent corrections cannot be guaranteed. Proofreading is solely your
responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing
50 days free access to the final published version of the article on ScienceDirect. The
Share Link can be used for sharing the article via any communication channel,
including email and social media. For an extra charge, paper offprints can be ordered
via the offprint order form which is sent once the article is accepted for publication.
Corresponding authors who have published their article gold open access do not
receive a Share Link as their final published version of the article is available open
access on ScienceDirect and can be shared through the article DOI link.

Author inquiries

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything from Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out

when your accepted article will be published.
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SAO JOAO

DELIBERACAQ DO CONSELHO DE ADMINISTRACAQ

Apos apreciacdo e pareceres favoraveis da Comissao de Etica e do Centro de
Epidemiologia Hospitalar, considerando que se encontram reunidos os requisitos e
demais tramites previstos no circuito para submisso de projetos de investigacio na
ULS de S3o Jodo e em conformidade com as disposicoes legais em vigor, o Conselho de
Administracao - ao abrigo das competéncias previstas no Artigo 71.2 dos Estatutos dos
hospitais, centros hospitalares, institutos portugueses de oncologia e unidades locais

de salde, aprovados pelo Decreto-Lei n.% 52/2022, de 4 de agosto - delibera:

1. Aprovar a realizacdo do projeto de investigacao:
“Aplicabilidade do sistema Neurokinect numa Unidade de Monitorizacdo de
Epilepsia nacional”.
- Servico(s) onde decorrera o projeto de investigacao: Neurologia.
Investigador(a) principal: Catarina Caldeiras
2. Remeta-se & Comiss3o de Etica para os procedimentos adequados e demais

tramites convenientes.

CONSELHO DE ADMINISTRACAO DA ULS DE SAO JOAO, EPE » REUNIAO DE 18 DE JANEIRO DE 2024

Presidente do Conselho de Administracdo

P

Prof.2 Doutora Maria Jodo Baptista

Diretor Clinico Enfermeiro Piretor Vogal Executiva Vogal Executiva

VL/ Lfosd Q.‘( ,
N Prof.2 DoutolRober‘co Roncon Enfermeiro Raulo Emmo Mota DA Sofia Leal Dra. FernandaOmveira )

y Comissao de Ftica
y Centro de Epidemiologia Hospitalar
y Direcao Clinica

0 CE 3482023

MEC-IM011-1

9)]
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Centro de Epidemiologia Hospitalar

Tomei conhecimento. Nada a opor. A DC.

12 de Janeiro de 2024

A Diretora ntro de Epidemiologia Hospitalar

(Pro*.‘-" Doutora Ana Azevedo)

DIRECCAO CLiNiCA
_ 15 JAN 2024

n° 343/

2023

SAO JOAO

PEDIDO DE AUTORIZACAO

Realizacao de Investigacao

Exmo. Senhor Presidente do Conselho de Administracéo
do Centro Hospitalar Universitdrio de Sdo Jodo

Nome do Investigador Principal:

Catarina Caldeiras

Titulo da Investigacdo:

Aplicabilidade do sistema NeuroKinect numa Unidade de Monitorizacdo de

Epilepsia nacional

Pretendendo realizar no(s) Servico(s) de:
Servico de Neurologia do CHUSJ

a investigagdo em epigrafe, solicito a V. Exa, na qualidade de Investigador/Promotor, autoriza-

¢@o para a sua efetivacéo.

Para o efeito, anexo toda a documentacdo referida no dossier da Comissdo de Eticado Centro
Hospitalar Universitdrio de Sao JoGo/ Faculdade de Medicina da Universidade do Porto respei-
tante a investigagéo, & qual enderecei pedido de apreciacéo e parecer.

Com os melhores cumprimentos.

Porto, & de JLU o

O Investigador/ Promotor

%%

Lh Data Prote
‘4" (N \J.
SAO JOAO Entradaz ZZ v {

?;" s Ex\cmeng
.,%:ﬁg:" de Prufuc_:

CES-IM005-1
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Parecer da Comissao de Etica do

Centro Hospitalar Universitario de So Jozo

Titulo do Projeto: Aplicabilidade do sistema NeuroKinect numa Unidade de Monitorizagdo de Epilepsia
nacional

Nome da Investigadora Principal: Dra. Catarina Caldeiras, interna de formacgéo especifica em Neurologia
no CHUSJ. Seréo co-investigadores Ana Moreira (estudante da FMUP) e o Dr. Ricardo Rego.

Onde decorre o Estudo: No Servico de Neurologia do CHUSJ. Apresentou a declaragéo da Prof.2 Doutora

Elsa Azevedo, diretora do Servico de Neurologia, que dispée das condicdes para a realizagéo.

Objetivos do Estudo:

Perceber se o sistema NeuroKinect & aplicavel numa Unidade de Monitorizag&o de Epilepsia (UMEs) com
menos recursos. Adicionalmente, pretende-se determinar se a tecnologia de gravagdo com resolugdo HD
disponivel no CHUSJ aumenta a sensibilidade do sistema NeuroKinect.

Estudo realizado no ambito do Mestrado Integrado em Medicina da FMUP de Ana Moreira, sob orientacao
da Dra. Marta Carvalho.

Concecao e Pertinéncia do estudo:

Doentes admitidos na UME do CHUSJ no ultimo trimestre de 2023.

Estao definidos os critérios de inclusdo e os dados a ser recolhidos: registos eletrofisiolégicos, video e
imagem medica, adquiridas no ambito hospitalar com a equipa de investigadores, bem como dados de

natureza clinica e demografica.

Beneficio/risco:

N&o sédo esperados riscos pela participacdo neste estudo.

Confidencialidade dos dados:

A cada participante sera atribuido um cédigo. Todos os dados recolhidos serdo guardados num servidor
local do INESC TEC/Universidade do Porto (instituicdo acolhedora do projeto) com acesso restrito e limitado
apenas aos membros do grupo de investigacdo envolvidos. Qualquer video ou fotogramas contendo
imagens que possam identificar os participantes seréo guardados de forma segura e apenas é permitido o
seu acesso a investigadores autorizados. Os videos e fotogramas que eventualmente sejam escolhidos
para constar de apresentacbes, publicagbes e outras atividades de 1&D e de educagdo serdo sempre
anonimizados e n&o irdo conter imagens da sua cara (e.g. cara sera tapada/desfocada), nem qualquer
forma de o identificar. Os dados anonimizados podem ser partilhados com investigadores de outros centros
de 1&D para trabalhos cientificos e de educagéo.

Apresentou um pedido de reutilizagdo de registos clinicos para Investigagdo e Desenvolvimento ao RAI, e

uma ‘avaliag&o sobre o impacto da protecéo de dados’ para o EPD.

Respeito pela liberdade e autonomia do sujeito de ensaio:

Disp6e de uma adequada informagéo ao participante e o modelo de Cl é o CHUSJ.
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Curriculum da investigadora: Adequado a investigagao.

Data previsivel da conclusao do estudo: fevereiro de 2024

Conclusdo: Proponho um parecer favoravel a realizagéo do estudo.

Porto, 20 de outubro de 2023

e 2
/
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lQuestionério eletrénico j e RS

SUBMISSAO DE PROJETO DE INVESTIGACAO
PARA PARECER E AUTORIZACAO

SAO JOAO Preenchimento em formato digital obrigatdrio

Caro/a Investigador/a

Este questiondrio vai ser objeto de apreciagcdo pela Comisséo de Etica (CE), que emitird o competente parecer; pelo

Responsdvel de Acesso a Informagdo (RAI), que emitird um despacho de autorizagdo ou indeferimento, relativamente

areutilizagdo da informagdo a que pretende ter acesso; pelo Encarregado de Protegdo de Dados (EPD), que emitird um

parecer, mediante a ‘avaliacdo do impacto sobre a protecdo de dados’ (que deve anexar a este pedido); pelo Centro de

Epidemiologia Hospitalar; sendo enviado, num ultimo momento, para decisdo institucional do Conselho de Administra-

¢do do CHUS]J. Os respetivos despachos de parecer e autorizagdo serd@o exarados no final deste documento, e enviados

posteriormente, de modo a poder iniciar, nesse momento, a investigacéo a que se propode.

4 "
IDENTIFICACAO DO ESTUDO

Titulo do projeto:

Aplicabilidade do sistema NeuroKinect numa Unidade de Monitorizagdo de Epilepsia nacional

Data previstaparainicio:01 /11~ /2023 Dataprevistapara o término:29 /02 /2024

EQUIPA DE INVESTIGACAO

1.Investigador principal
Nome: Catarina_Caldeiras

Afiliagdo institucional: [x] CHUS] [X] FMUP Outro:

Servico/ Departamento: Servico Neurologia CHUSJ, Departamento Neurociéncias Clinicas e Satde Mental

Grupo profissional: Médica Cédula Profissional n.2: 66268

Contacto telefénico: 910967312 Endereco eletrénico institucional: U015773@chsj.min-saude.pt

Formacao em Boas Praticas Clinicas (GCP): |:| Nao |z] Sim

2.Co-investigadores

Nome:Ana Moreira

Afiliagdo institucional: Departamento de Neurociéncias Clinicas e Saude Mental da FMUP

Grupo profissional: Estudante Cédula Profissional n.2:

Contacto telefénico: 915495155 Endereco eletrénico institucional: up201807450@up.pt

Nome:Ricardo Rego

Afiliagdo institucional: Servico de Neurologia do CHUSJ

Grupo profissional: Médico Cédula Profissionaln.2: 38437

Contacto telefénico: 964255129  Endereco eletrénico institucional: U010498@chsj.min-saude.pt

(acrescentarn®de investigadores, se apropriado ao projeto de investigag@o)

3. Promotor (se aplicdvel):

|
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( CARACTERIZACAO DA INVESTIGAGAO

1. Metodologia da investigacao

[ ] Qualitativa Mista (qualitativa+quantitativa) [] outra.Qual?
Sequantitativa:

[] Experimental Observacional Sem intervengao [ ] Comintervengao
Se experimental ou observacional com intervencéo, qual o tipo de intervengdo?

[] Algoritmo de decisdo diagnéstica/ terapéutica [ ] Comunicagéo

[] Outra.Qual?

2. Aleatorizacdo dos bragos de intervengao: Ndo [ ] Sim
3.Se observacional, qual o desenho?

D Coorte prospetivo E] Coorte retrospetivo |:| Caso-controlo
Transversal [] Ecolégico [] Outro.Qual?

REALIZACAO DA INVESTIGACAO

Local onde se realiza a investigagao: CHUS] [ ]JFMUP [ ] Outro
Servigo/ Departamento: S€rVi¢o de Neurologia do CHUSJ

Existem outros Centros onde se realizard a investigacao? |:| Nao Sim. Quais?lN ESC TEC

ENTIDADE(S) QUE TUTELA(M) A INVESTIGACAO

1. CHUS] - Servigo: Neurologia

2. FMUP - Departamento: Departamento de Neurociéncias Clinicas e Saude Mental

3. Outrainstitui¢do. Qual?

ORIENTADOR (se aplicdvel)

Nome: Marta Carvalho

Afiliagao: Endereco eletrénico institucional: marta.monteiro@chsj.min-saude.pt

Departamento de Neurociéncias Clinicas e Satde Mental da FMUP, Servigo de Neurologia do CHUSJ

PROFISSIONAL DE LIGACAO (seaplicdvel - ver anexo)

Nome: Servigo:

ENQUADRAMENTO DA INVESTIGACAO

Em trabalho académico? [ ] Nao Sim Conferidordegrau? [ ] Nao Sim
Sintese dos objetivos:

Ver protocolo em anexo por favor.

Perceber se o sistema NeuroKinect é aplicavel numa Unidade de Monitorizag&o de Epilepsia (UMEs) com menos
nacional. Adicionalmente, pretende-se determinar se a tecnologia de gravagéo com resolugdo HD disponivel no
CHUSJ aumenta a sensibilidade do sistema NeuroKinect

2/6
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(= sl S g " .
Fundamentacao ética (incluir informagdo sumdria sobre o estado da arte, ganhos em conhecimento/inovagdo, pon-
deragdo geral sobre beneficios/risco):

Ver protocolo em anexo por favor.

N&o sdo previsiveis riscos decorrentes deste trabalho. A participagdo neste estudo sera importante para o
progresso que esta a ser feito em relagéo ao tratamento da Epilepsia.

PARTICIPANTES PREVISTOS PARA A INVESTIGACAO

Estéo definidos critérios de inclusio / de exclusio de doentes? |:] Nao Sim

Onde e como serao recrutados os participantes no estudo?
Doentes admitidos na UME do hospital de S&o Jo&o no tltimo trimestre de 2023

Qual é o tamanho amostral? 10

Esta previstaa recolha de material biol6gico especifico para a investiga¢cio?

Nao [ ] Sim.Identifique ejustifique:

BENEFICIO/RISCO DECORRENTE DA PARTICIPACAO

Descreva os beneficios previsiveis:
Sera importante para o progresso que esta a ser feito em relagéo ao tratamento da Epilepsia.

Descreva os riscos/incémodos previsiveis:

N&o s&o esperados riscos pela participag&o neste estudo.

CONSENTIMENTO INFORMADO, ESCLARECIDO E LIVRE

Prevéaobtengdo de consentimento informado? [X] Sim [ ] Nao

Senao, justifique:

Prevé informacao escrita para os participantes? Sim. Enviar modelo preenchido.

[] Nao.Justifique:

0 modelo para obtenc&o de consentimento é o modelo institucional do CHUS]? Sim [ ] Nio

PROTECAO DE DADOS PESSOAIS

Necessita consultar registos clinicos? [_] Nao Sim
Esté previsto o tratamento de dados pessoais? [ | Nao Sim
Se sim, de que forma é garantida a pseudonimizagio dos dados recolhidos? (codificacdo, uso de filtros, siglas...)

A cada participante sera atribuido um cédigo. Todos os dados recolhidos seréo guardados num servidor local do
INESC TEC/Universidade do Porto (instituigdo acolhedora do projeto) com acesso restrito e limitado apenas aos
membros do grupo de investigacdo envolvidos. Qualquer video ou fotogramas contendo imagens que possam
identificar os participantes serdo guardados de forma segura e apenas & permitido o seu acesso a investigadores
autorizados. Os videos e fotogramas que eventualmente sejam escolhidos para constar de apresentagées,
publicacbes e outras atividades de 1&D e de educagao serdo sempre anonimizados e ndo irdo conter imagens da
sua cara (e.g. cara sera tapada/desfocada), nem qualquer forma de o identificar. Os dados anonimizados podem
ser partilhados com investigadores de outros centros de 1&D para trabalhos cientificos e de educagao.

N
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Descreva o patriménio informacional a que pretende teracesso (v.g.: nome, idade, data nascimento, idade, morada,
diagnédstico, histéria clinica, tratamento...):

Informacédo médica como registos eletrofisiologicos, video e imagem médica, adquiridas no dmbito hospitalar com
a equipa de investigadores, bem como dados de natureza clinica e demografica.

Esté previstaa criagdo de um Banco de Dados? D Nao [:| Sim
Est4 previsto o registo de som ou de imagem dos participantes? [ ]Nao Sim
0 estudo envolve investigagdo genética? Niao [ ] Sim

PROPRIEDADE INTELECTUAL

De quem ser4 a propriedade intelectual da investigagao e seus resultados?

[ ] Investigador [ ] Promotor [] Servigo/CHUS] Todos

DIVULGACAO DOS RESULTADOS

Esta prevista a divulgagdo dos resultados da investiga¢ao? [ ] Nao Sim
Se sim, estdo definidos critérios de publicagao? Nao [ ] Sim.Quais?

CONTRAPARTIDAS PARA OS PARTICIPANTES

Estdo previstas contrapartidas para os participantes? Nio [ ] Sim

Pela participagdo? Nio [ ] Sim
Pelas deslocagdes? Ndo [ ] Sim
Pelas perdas salariais? Ndo [ ] Sim
Por outras perdas e/oudanos? Ndo [ ] Sim

EXAMES COMPLEMENTARES DE DIAGNOSTICO

Estdo previstos exames complementares de diagnéstico, para além dos inerentes arotina assistencial?

Ndo [ ] Sim.Quais?

Por quem serdo suportados estes custos?

PROTOCOLO FINANCEIRO :
Existe protocolo financeiro com o CHUS]J? Nao D Sim

SEGURO

Este estudo prevé intervengdo clinica que implique a existéncia de um seguro paraos participantes?

Ndo [_] Sim(sesim,juntecdépiadarespetivaApdlice)

s
Data previsivel para fim das credenciais de acesso: / /

-

S
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-
DOCUMENTOS ANEXOS (em suporte digital)

Pedido de autorizagéo ao Presidente do Conselho de Administragido do CHUS]
Protocolo do estudo

Caderno derecolhade dados (CRF)

Declaragio Diretor(es) Servigo(s)

Informacgao Orientador

Profissional de ligagéo

InformagZo aos participantes

Modelo de consentimento a utilizar
Instrumentos de avaliacio (escalas, inquéritos)
Curriculum/avitae (investigador/es)
Questionério para Encarregado de Protegio de Dados (EPD)

Termo de Responsabilidade do Centro Académico Clinico (para in vestigadores da FMUP que ndo pertengam ao CHUS])
Protocolo financeiro

Outros:

VW D00O0NONN XKD X

TERMO DE RESPONSABILIDADE

ey

Aceitacdo dos termos e condicbes de reutilizacdo

Cumulativamente com as obrigages decorrentes da Lei n.© 26/2016, de 22 de agosto, maxime dosn.© 2 e 3 do artigp2leon.%le

2doartigo 12,aosubmetero presente pedido, concordo eficoainda juridicamente vinculado aos seguintestermose condigdes:

Comprometo-me a manter confidencial toda a informag&o a qual vou teracesso;

Apos explicagdo do RAI do CHUSJ, embora a Lei 26/2016, de 22 de agosto, imponha como requisito a anonimizagao
sem possibilidades de reversao, tal desiderato, € ndo s6 uma impossibilidade matemética ja comprovada, como ainda
resulta num prejuizo para a investigagéo, face a quantidade e & qualidade da informacgo a retirar & fonte, raz3o pela
qual, concordando com o RAI, assumimos como compromisso a pseudonimizacio, o que impde umaava liacio e gestdo
dorisco, num quadro ético-juridico que aceitamos e nos comprometemosa colaborare respeitar;

Néo vou elaborar registos, suscetiveis de identificar ou tornar identificivel a identidade das pessoas a quem os mes-
mosdizem respeito;

Comprometo-mea consultaros processos clinicos nos termos e locais que me foremindicados para o efeito;

Tomei conhecimento, que a violagdo de qualquer dos compromissos aqui assumidos, podera resultar no apuramento
de responsabilidades disciplinares, civis e penais, e ainda, a impossibilidade futura de aceder a informacgo de satide
parafinsdeinvestigacado.

Independentemente de requerer a Certiddo de Reutilizagdo, DAta REuse Certificate for Research (DARE), comprome-

to-meacitarasfontes, sempreque publicitar, no todo ouem parte, resultados da presente investigacgo. J

5/6
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' <
COMPROMISSO DE HONRA E DECLARACAODEINTERESSES A

EU, AL ( (i alsvall Lo <\"a1} L RO ¢ \4 Le LCALY

.

abaixo assinado, na qualidade de Investigador Principal, declaro por minha honra que as informag@es prestadas neste
questiondrio sdio verdadeiras. Mais declaro que, durante o estudo, serdo respeitadas as recomendagdes constantes na
Declaracdo de Helsinguia (1960, e sucessivas emendas), da Organizagdio Mundial de Satde, da Convengdo de Oviedo e
das ‘Boas Préticas Clinicas' (GCP/ICH) no que se refere & experimentagéo que envolve seres humanos. Aceito, também,
arecomendactio da CE de que o recrutamento para este estudo se fard junto de doentes que néo tenham participado

em outro estudo, nos ditimos trés meses. Comprometo-me a entregar & CE o relatorio final da investigagio, assim que

concluido.
Data /1o /(a3 (lid e (0 Aewa
L assinatura
=/
ﬁ o > )
COMISSAODE ETICA CHUSI/FMUP
- - Fu a Satd
Parecer da CE, emitido nareunio plendriade 2-? / /‘ / e23 A Comissio de Euca para a Sance

APROVA por unanimidade o parecer do
Relztor, pelo que nada tem a opor a
realizacic daste projecto de inv estigagao.

[

«Centro Hosp. Univ. S&o Jokio -
Cormisséo de Ltica
Manuel Vaz Silva
K é‘) Presidente 7
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“%%0'“' ENCARREGADO DE PROTEGCAO DE DADOS (EPD)
%’gx--mm -og UNIDADE LOCAL DE SAUDE SAO JOAO, E.P.E.
.%’\? Paulo Alexandre Mota da Silva

o,
6" o@. W, ’&3
i ;& (ﬁ%‘“ W Encarregado de Protecio de Dados do CHUSJ
end@chsj.min-saude.pt

SA O I OA O Ref.2 CES CHUSJ: 348 / 2023

do siste a’Néuro!}(inect numa Unidade de Mc}nfitorizagéo de Epilepfsia nacional

Responsavel pelo tratamantojAna Catarina Oliveira Caldeiras
Instituic8o JCentro Hospitalar Universitario S3o Jodo (CHUSJ)
Faculdade de Medicina da Universidade do Porto (FMUP)
Instituto de Engenharia de Sistemas e Computadores, Tecnologia e Ciéncia {(INESTEC)

Investigador| terng Externo
Contacto telefénico | 910967312 Endereco Electrénico l015773 @chsj.min-saude.p
Profissional de Ligacdo N&o aplicavel
Amostrajl0
Analise de Risco! Tolerdvel Baixo : Elevado Muito Elevado
Parecer do EPD: Data: 08/01/2024

Finalidade: determinar se o sistema NeuroKinect é aplicdvel numa UME nacional e se a tecnologia de gravacdo com resolucio
HD disponivel no CHUSJ] aumenta a sensibilidade do sistema NeuroKinect.

Licitude: fundamento previsto no artigo 6(1}{a) e 9{2)(a} do RGPD.

Categorias de dados pessoals: varidveis identificadas com detalhe na AIPD, datada de 23/11/2023, ponto 13, tendo presente o

principio da minimiza¢Zo dos dados.

Conservacda: os dados serdo alvo de pseudonimizacdo, armazenados em local seguro, em area restrita com acesso limitado ao
Investigador Principal e Equipa de Investigag&o, com acesso a ficheiros protegido por palavra-passe, efetuando-se a conservacao
até a conclusdo da investigacdo, durante o prazo maximo de seis (6) meses. Os dados recolhidos serdo destruidos apos a
finalizagdo do estudo.

Comunicacdo de Dados: ha partilha de dados pessoais (pseudonimizados).

Face ao exposto, e observadas as recomendacdes, entende-se que a presente AIPD apresenta os elementos necessérios para
assegurar que o tratamento é realizado em conformidade com o RGPD.

Recomendacdes:

[

w

joat

Sempre que o consentimento do titular for o fundamento de legitimidade adequado para o tratamento de dados, dever-se-4
assegurar que o mesmo ¢ valido nas condigbes legalmente exigiveis: uma manifestacdo de vontade livre, especifica, informada e

" inequivoca . Neste contexto, o consentimento devera ser objeto de reflexdo por parte do participante fora do ambiente

hospitalar, devendo para tai, existir a possibilidade de 0 mesmo remeter o consentimento por correio em envelope RSF.
Reforcar as medidas de seguranga previstas para a conservacdo dos documentos em formato de papel que impecam o acesso 3

" informag&o a pessoas ndo autorizadas, bem como o seu manuseamento indevido;

Garantir medidas de seguranca adicionais no transporte dos dados com recurso a dispositivos electrénicos de armazenamento

" {Laptop, Disco Externo), nomeadamente através de medidas de cifragem e autenticac3o;

Garantir medidas de seguranca adicionais {ex. transformar os dados com recursos a técnicas de generalizacdo, perturbagdo efou
como Ultimo recurso, & supressdo de dados) para os dados que, ainda que pseudonimizados, contém elementos informativos
que no seu conjunto possibilitam a re-identificacdo dos participantes, tendo presente a amostra em estudo (doentes admitidos
na UME do HSJ), em particular na fase de disseminac¢8o ou publicagdo dos resultados (incluindo repositérios cientificos).

A chave de descodificacdo que permite a re-identificacdo dos titulares dos dados (CHUS!) deve ficar sempre na posse do

" Investigador Principal CHUSJ e protegida de acessos indevidos / terceiros;

Em caso de necessidade de extensdo de prazo e/ou de qualquer alteragdo dos pressupostos atinentes ao presente parecer o

" Investigador Principal devera solicitar a reapreciacio do projeto de investigacdo junto do EPD.
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Revisdo AIPD:

D Data da proxima revisdo: ___/___/

Anexos:

P

U W

. Processo CES n.2 348/2023

. Parecer CES (20/10/2023)

. AIPD (23/11/2023)

. Consentimento informado e informaggo ao Participante

. Protocolo de Investigagdo

NZo carece de revisdo.

Protecto de Dodus
Assinado por: PAULOC ALEXANDRE MOTA DA
SILYA
Data: 2024.01.08 10:58:20+00°00'
Localizagdo: CHUSJ
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