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Abstract

Background: Use of electronic seizure diaries (e-diaries) by caregivers of children with epileptic 

spasms is not well understood. We describe the demographic and seizure-related information of 

children with epileptic spasms captured in a widely used e-diary, and explore potential biases in 

how caregivers report these data.

Methods: We analyzed children with epileptic spasms in an e-diary, Seizure Tracker™, from 

2007-2018. We described variables including sex, time of seizure, percentage of spasms occurring 

as individual spasms (versus in clusters), cluster duration, and number of spasms per cluster. 

We compared seizure characteristics in the e-diary cohort to published cohorts to identify biases 

in caregiver-reported epileptic spasms. We also reviewed seizure patterns in a small cohort of 

children with epileptic spasms monitored on overnight vEEG.

Results: There were 314 children in the e-diary cohort and 9 children in the vEEG cohort. The 

e-diary cohort was more likely than expected to report counts divisible by five. The e-diary cohort 

had a lower proportion of nighttime spasms than expected based on data from published cohorts. 

The e-diary cohort had a significantly lower percentage of spasms as individual spasms, a greater 

number of spasms per cluster, and a greater cluster duration relative to the vEEG cohort.

Conclusions: Caregivers using e-diaries for epileptic spasms may miss individual spams, be 

more likely to report long clusters, round counts to the nearest five, and underreport nighttime 
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spasms. Clinicians should be aware of these reporting biases when using e-diary data to guide care 

for children with epileptic spasms.
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Introduction

Infantile spasms (West Syndrome) is an epilepsy syndrome characterized by clusters of 

epileptic spasms that typically occurs between 4 and 8 month of age and is often associated 

with poor outcomes, such as lifelong treatment-resistant epilepsy.1 Some but not all children 

with infantile spasms also have hypsarrhythmia on electroencephalogram (EEG) and/or 

developmental delay at presentation. Early successful treatment of spasms can improve 

long-term neurodevelopmental outcomes.1-3 Thus, it is important for both caregivers and 

physicians to monitor response to treatment.

Electronic seizure diaries (e-diaries) have been used to document multiple seizures types.4 

Thus e-diary data collected by caregivers of children with epileptic spasms are a potential 

source of information both for clinical care and research. Given increasing use of e-diaries 

by caregivers and people with epilepsy there is a need to study these systems, particularly 

because there may be biases in the ways users report seizures.4 For instance, adults with 

epilepsy tend to underreport the number of seizures they experience.5 Biases in the pediatric 

population are less well studied—it is unclear how caregivers use e-diaries for their children, 

including for epileptic spasms. Knowledge of such biases can allow physicians to more 

effectively interpret seizure diary reports and make better clinical decisions for children.

Seizure Tracker™ is an electronic system that allows users to track seizures and related 

information for him/herself or for a child on multiple devices.6 The system provides a 

valuable window into patient-reported seizure outcomes given that there are thousands of 

active users.4 The system also incorporates specific options for reporting infantile spasms.7 

Therefore, analysis of Seizure Tracker™ data may provide insight into the demographic 

information and reporting habits of caregivers who use e-diaries to document epileptic 

spasms.

Here, we describe the demographic and seizure-related characteristics of epileptic spasms as 

reported by users of the e-diary. We also compare the e-diary cohort to published cohorts8,9 

as well as to a sample of children analyzed on overnight video EEG to better understand 

how to interpret e-diary data provided by caregivers, including any potential reporting 

biases. Such knowledge will ultimately inform clinical decision making for patients with 

epileptic spasms.

Methods

Study Design

This study included a retrospective longitudinal study of e-diary data and a retrospective 

chart review of children admitted to the hospital to monitor epileptic spasms with video-
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electroencephalography (vEEG). The Institutional Review Board (IRB) at Weill Cornell 

Medicine reviewed and approved the study (IRB #19-06020360).

Data Sources

Seizure Tracker ™ (hereafter referred to as the e-diary) is a system available on mobile 

devices and via web browsers.10 From the website, caregivers can create a profile for their 

child and enter relevant demographic information. Seizure entries can be made via the 

website, mobile devices, wearable devices, or via Amazon Alexa (Amazon; Seattle, WA). 

Three-quarters of all seizures in the e-diary are recorded on a mobile device.11

We received access to the e-diary data through a data use agreement with Seizure Tracker 

LLC (Springfield, VA), facilitated by the International Seizure Diary Consortium. We 

reviewed demographic and seizure-related data from 2007-2018. The data was de-identified 

except for self-reported date of birth.

The vEEG sample consisted of children with a documented diagnosis of epileptic spasms 

(ICD10 G40.82x) in 2019 at NewYork-Presbyterian Weill Cornell Medical Center. This 

sample included children diagnosed with spasms before 2019.

Inclusion / Exclusion Criteria

For the e-diary cohort, we included all users with reported seizure episodes in the category 

of “infantile spasms.” There was no specific option for “epileptic spasms” in the e-diary. In 

the vEEG cohort we included children diagnosed with epileptic spasms on overnight vEEG. 

We focused on the first diagnostic vEEGs for each child so as to include children who were 

naïve to anti-seizure medication. VEEG files prior to 2017 had been trimmed at our center 

to minimize long time storage requirements - we excluded children with incomplete vEEG 

files.

Measurement

Sex, Age, and Medications—In the e-diary, profiles include sex, date of birth, and 

information about anti-seizure medications. Age of spasms onset was calculated as the 

difference in days between the first spasms episode and the reported date of birth. We 

excluded individuals with a negative calculated age from analyses of age. Medication brand 

names and alternative names were recoded with generic names. We excluded medication 

entries missing either the name or the dosage.

For the vEEG cohort, we recorded sex, age at the time of vEEG, and any medications active 

during hospitalization.

Underlying Medical Conditions—In each e-diary profile, users could specify a number 

of underlying medical conditions related to the child’s seizures, which have previously been 

described.7

For the vEEG cohort we reviewed the chart of each child and coded the presence of any 

medical conditions in line with the selections available in the e-diary system.7
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Epileptic Spasm Episode Characteristics

E-diary cohort.: When reporting a seizure episode (i.e., an individual spasm or a cluster of 

spasms) from the e-diary mobile app, the date and time of the episode was pre-populated 

with the current date and time (though adjustable for retrospective input/edits). Users entered 

the number of spasms in the episode and the severity of the episode on a subjective scale 

ranging from one to five, with five being the most severe. A cluster of spasms was defined 

as two or more spasms per episode. Users could also enter the duration of the episode in 

hours, minutes, and seconds. Episodes with a duration of zero seconds were excluded from 

analyses of cluster duration.

vEEG cohort.: For each child admitted for overnight monitoring, the vEEG was reviewed 

by one child neurologist with fellowship training in clinical neurophysiology (MB). Coding 

included the beginning and end times of vEEG recording as well as the time of each spasm. 

An event was considered an epileptic spasm when a clinically consistent event on video 

was accompanied by an EEG correlate (diffuse slow wave followed by an electrodecrement 

and increased low amplitude fast activity). A cluster was defined as two or more spasms 

with a maximum of two minutes between consecutive spasms. The duration of a cluster was 

calculated as the elapsed time between the first and last spasm in that cluster.

Analysis

E-diary Analysis—We described the duration and number of spasms in each cluster. We 

used median statistics to address non-Gaussian distributions and log-transformed data with 

significant outliers. We examined the reported severity of clusters and evaluated correlations 

between the number of spasms per cluster and the duration of cluster with the reported 

severity of cluster. In addition, we investigated the reported time of day of epileptic spasms 

episodes to determine any diurnal reporting biases. Each spasm was assumed to occur at the 

time of the start of the associated spasm cluster.

Infantile spasms typically occurs in the first year of life; however, for many of the 

individuals in the e-diary dataset, the age of spasms onset was greater than one year. We 

were uncertain if this represented caregivers who used synthetic dates of birth to maintain 

anonymity, children who had epileptic spasms as part of a different epilepsy syndrome (i.e., 

Lennox-Gastaut Syndrome), or children with infantile spasms beginning after the first year. 

Thus, as a sensitivity analysis, we also reviewed a subgroup in which the age was less than 

one year.

To understand individual differences in e-diary usage, we classified users into three groups 

based on the frequency of reported seizure episodes: frequent reporters (over 100 episodes), 

moderate reporters (between 5 and 100 episodes), and infrequent reporters (fewer than 5 

episodes). We performed chi-squared, analysis of variance (ANOVA), and Kruskal-Wallis 

tests to determine whether there were differences between the three groups in demographic 

and seizure-related variables, adjusting for multiple comparisons. We followed significant 

findings with Mann-Whitney U pairwise comparisons.
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Comparison Between Cohorts

Published Cohorts.: Some studies have found a preference for spasms during the sleep-

wake transition, indicating more spasms may be present at night, and others have shown 

that spasms have no nocturnal or diurnal preference, indicating they may be randomly 

distributed throughout the 24-hour interval.8,9 This means that at least 33% of spasms 

would be expected in an 8-hour nighttime interval. To examine for potential nighttime 

underreporting, we examined spasms occurring in an interval during which most parents are 

asleep. More specifically, we examined if the percentage of spasms in the e-diary cohort 

between 11pm-7am was lower than the minimum expected value of 33% using a binomial 

test. We also compared the number of spasms reported between 9pm and 9am to reports that 

55% of spasms occur in a 12-hour night period.8

vEEG cohort.: We compared the e-diary cohort, including the subset under one year of age, 

to the vEEG cohort on seizure-related variables using chi-squared, Mann-Whitney U, and 

independent t-tests, adjusting for multiple comparisons.

To verify the diurnal findings from our comparison to published cohorts, we compared the 

e-diary cohort to the vEEG cohort on the time of day of spasms to examine for potential 

nighttime underreporting in the e-diary cohort. Unlike the e-diary cohort whereby seizures 

could be entered at any time of day, the children in the vEEG cohort were not analyzed 

for full 24-hour periods. We thus focused this analysis on a time period during which 

children from both cohorts could have potentially had a recorded seizure (i.e., between the 

latest vEEG start time and the earliest vEEG end time). We compared the cohorts on the 

percentage of spasms occurring between 11pm and 7am over this shortened time period.

Analysis Software

We used R software environment (v3.6.3)12 and the packages “ggplot2”13, “plyr”14, 

“dplyr”15, “lubridate”16, and “chron”17. Open source code is available on Github (https://

github.com/brianlagrant/infantilespasmsVEEG).

Results

E-diary Demographic Characteristics

There were 314 unique children with epileptic spasms. For these 314 individuals, there 

were 24,675 total seizure episodes (median 6 [interquartile range (IQR) 2-34, range 1 to 

5,448] episodes per child). The most common underlying condition was a “congenital” 

syndrome (38%), with Other (14%), Tuberous Sclerosis (10%), Aicardi Syndrome (6%) 

and Lennox Gastaut Syndrome (4%) being the most common subtypes. 209 users (67%) 

reported use of at least one medication – the median number of unique medications tried per 

individual was 2 [IQR 0-3]. Among those who used at least one medication, 87% reported a 

medication start date that was before their first reported spasm episode. The most common 

first-reported medications used were levetiracetam (21.5%) and vigabatrin (11.0%), whereas 

adrenocorticotropic hormone (2.9%) and prednisolone (0.5%) were used first less frequently. 

The median age of onset was 2.8 years [IQR 0.9-12.4 years] after excluding 12 individuals 

with a listed year of birth past 2018. 54 users (17%) had an age of spasms onset over 
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18 years of age. 27 percent of users had an age of spasms onset under one year of age. 

Demographic information for this subset under one year of age is shown in Table 1.

E-diary Seizure Characteristics

There were 15,225 seizure episodes with one or more reported spasms, with a total of 

226,932 reported spasms. Of the 15,225 seizure episodes, 1,603 episodes (11% of episodes; 

1% of all spasms) were individual spasms and 13,622 were seizure clusters (89% of 

episodes; 99% of all spasms). The median duration of a seizure cluster was 300 seconds 

[IQR 180-480 seconds] and the mean was 406 seconds (standard deviation [SD] = 735 

seconds; Figure 1A). The subset under one year of age had a similar median cluster duration 

of 320 seconds [IQR 155-606 seconds] and a mean cluster duration of 580 seconds (SD = 

963 seconds; Figure 1D). Of note, there were two individuals who appeared to be reporting 

clusters by reporting episodes of zero spasms in quick succession; they were not analyzed 

in our analysis of cluster duration. The median number of spasms per cluster was 12 [IQR 

6-23] and the mean was 16.5 (SD = 14.9; Figure 1B). The subset under one year of age 

had a similar median number of spasms per cluster of 12 [IQR 5-24] and a similar mean 

value of 17.4 (SD = 16.8; Figure 1E). Visual review demonstrated a clustering of reported 

values around multiples of five. For instance, whereas 68 users reported clusters with 34 

spasms and 48 users reported clusters with 36 spasms, 227 users reported clusters with 35 

spasms (Figure 1b). There were weak correlations between (a) the number of spasms and the 

duration of the cluster (r = 0.22, p < 0.001) and (b) the number of spasms and the reported 

severity of the cluster (r = 0.19, p < 0.001).

Comparison of E-diary cohort to Published Cohorts

There were significantly fewer spasms at night than expected based on data from published 

cohorts. Between 11pm and 7am, instead of 33% of spasms, only 23.8% of spasms were 

reported in the whole cohort and 13.9% were reported in the subset under one year of age 

(p’s < 0.001; Table 2). Significantly fewer than 55%8 of spasms were reported between 9pm 

and 9am: 43.6% of spasms in the whole cohort and 30.1% in the subset under one year of 

age (p < 0.001 for both; Table 2). Figures 1C and 1F depict the proportion of e-diary users 

with a least one spasm at each hour of day.

Differences in E-diary Users by Frequency of Report

Forty-seven (15%) users were frequent reporters (over 100 episodes), 123 (39%) were 

moderate reporters (between 5 and 100 episodes), and 144 (46%) were infrequent reporters 

(fewer than 5 episodes). These groups were not significantly different in sex, age, or 

underlying medical conditions after Bonferroni correction (corrected alpha = 0.002; Table 

3). Compared to moderate and infrequent reporters, frequent reporters had a significantly 

higher number of spasms per cluster, subjective cluster severity, and number of unique 

medications trialed per child (all p < 0.002). Frequent reporters had a significantly greater 

cluster duration relative to moderate reporters (p < 0.001). Moderate reporters had a greater 

number of spasms per cluster relative to infrequent reporters (p < 0.001).
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vEEG Cohort Demographic Characteristics

The vEEG cohort consisted of nine children diagnosed with epileptic spasms on overnight 

vEEG (Table 1). Five (56%) were female. The median age at the time of vEEG was 7.2 

months [range 5.1-31.3 months]. Three had a history of perinatal hypoxia, three had a 

history of stroke, one had Lennox-Gastaut Syndrome, one had a causative genetic mutation 

(undisclosed for anonymity), and one had an unknown cause. Four (44%) were on anti-

seizure medications at the time of vEEG.

vEEG Cohort Seizure Characteristics

There were 93 total seizure episodes among the nine children, corresponding to 535 total 

spasms. Of the 93 episodes, 44 were individual spasms (47% of episodes; 8% of all spasms) 

and 49 were clusters of spasms (53% of episodes; 92% of all spasms). The median cluster 

duration was 125 seconds [IQR 48-217 seconds] and the mean was 166 seconds (SD = 142 

seconds; Figure 1G). The median number of spasms per cluster was 4 [IQR 2-12] and the 

mean was 10 (SD = 11.7; Figure 1H). Figure 1I depicts the proportion of children with at 

least one spasm during each hour recorded on vEEG.

Comparison Between E-diary and vEEG Cohorts

The vEEG cohort had a lower mean and median cluster duration, a lower mean and median 

number of spasms per cluster, and a greater percentage of individual spasms relative to both 

the whole e-diary cohort and the e-diary subset under one year of age (all p’s < 0.001). 

When examined over the hours during which all children could potentially have a recorded 

seizure (i.e., between 9:19pm and 9:00am), the vEEG cohort overall had a higher percentage 

of spasms at nighttime (i.e., between 11pm and 7am) relative to the whole e-diary cohort and 

the subset under one year of age (p’s < 0.001). Figure 2 illustrates the percentage of spasms 

that occur at each hour over the 9:19pm to 9:00am window. These comparisons all remained 

significant after Bonferroni correction (corrected alpha = 0.004; Table 4).

Discussion

Our analysis indicates there may be several biases in how caregivers report epileptic 

spasms in an e-diary: 1) caregivers may underreport individual spasms relative to clusters, 

2) caregivers may report longer cluster episodes, 3) caregivers may underreport spasms 

occurring at night, and 4) caregivers may round the number of spasms per cluster.

Several demographic characteristics of the e-diary cohort add face validity to the sample. 

There was a roughly equal proportion of females to males, similar to our vEEG cohort. 

Previous clinical cohorts have found a marginally increased proportion of males to 

females.18,19 Over one-third of children in the e-diary had a reported underlying “congenital 

syndrome” and 32% reported other known causes, in agreement with previous studies 

indicating roughly two thirds of infantile spasms are due to a known cause.18,19

Other demographics characteristics were different than expected. For example, median age 

of infantile spasms onset was 2.8 years whereas infantile spasms typically present between 

4 and 8 months of age.1,19 This may be due to caregivers mistakenly putting their own year 
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of birth, especially given that 17 percent had an age over 18 years. This older age of onset 

may also be attributed to miscoding of the dates of spasms or due to caregivers intentionally 

providing a synthetic date of birth to protect privacy. It is noteworthy that levetiracetam was 

the most common first-reported medication. It is unclear if this indicates poor compliance 

with the recommendation to use hormonal therapies or vigabatrin as first-line treatment 

for infantile spasms.20 Vigabatrin was the most common first-reported medication in the 

subset under one year of age, which is consistent with the finding that roughly one-sixth of 

this subset reported a diagnosis of tuberous sclerosis, for which vigabatrin is the preferred 

therapy.20

There are several characteristics of the reported seizure descriptions that agree with previous 

research. First, the wide ranges in cluster duration seen in both the e-diary and vEEG cohorts 

(several seconds to 15 minutes) are consistent with what is reported by studies using vEEG 

(27 seconds to 10 minutes).21 Similarly, there was variability in the number of spasms per 

cluster in both groups, ranging from two to over 50, as previously described.8,22 The average 

cluster in our e-diary cohort had about 17 spasms, while the average cluster in the vEEG 

cohort had about 10 spasms. These values are in line with those of several clinical studies in 

which the typical number of spasms per cluster ranges from 10-21.21-23

There were individual differences between e-diary users by frequency of report, specifically 

that more frequent reporters tended to have greater cluster duration, number of spasms per 

cluster, number of trialed anti-seizure medications, and subjective cluster severity relative to 

less frequent reporters. The most likely explanation for these findings is that the frequent 

reporter group represents a group of infants with more treatment-resistant disease. It is 

unclear whether a greater seizure cluster duration and number of spasms per cluster correlate 

with treatment-resistant disease, though one study showed these variables were unrelated 

to short-term prognosis.18 It is also possible that the frequent reporter group represents 

caregivers who more intensely monitor their children or who utilize the e-diary app more 

consistently relative to the less frequent reporters.

We found four important biases in how caregivers report epileptic spasms in an e-diary. 

First, individual spasms made up 47% of all seizure episodes in the vEEG cohort, whereas 

individual spasms were only 11% of all seizure episodes in the e-diary cohort. Two studies 

of infantile spasms recorded on vEEG found that roughly half of seizure episodes were 

individual spasms, thus supporting the findings in our vEEG cohort.21,24 Together, this 

indicates that caregivers may not recognize or report a large number of individual spasms. 

Therefore, it may be useful for clinicians to directly ask caregivers whether they have 

witnessed any individual quick, sudden movements that they did not report in the diary.

A second bias was a predisposition for caregivers to report longer clusters relative to what 

was seen clinically. The mean cluster duration was 6.5 minutes in the e-diary cohort but was 

2.5 minutes in the vEEG cohort. The e-diary value is on the upper limit of what is typically 

reported in previous research, including one study in which the average cluster lasted 3.5 

minutes.18 This may be because caregivers are more likely to witness clusters with a longer 

duration. Of note, the magnitude of this reporting bias may have been diminished in this 

study given that the majority of the patients in the e-diary cohort were taking anti-seizure 
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drugs, and thus may have overall had less severe clusters, whereas the majority of patients 

in the vEEG cohort were medication-naïve, and thus may have overall had more severe 

clusters.

A third bias seen in e-diary users was underreporting of spasms at night relative to data 

from published cohorts.8,9 Our findings suggest some caregivers may miss spasms occurring 

at night, though more comprehensive 24-hour vEEG data is warranted to further validate 

this claim. This underreporting likely represents seizures missed by sleeping caregivers.7,8 

Asking caregivers about the child’s sleep patterns may point towards nocturnal spasm 

activity. Clinicians should admit a patient for overnight vEEG if there is any concern for 

nighttime episodes.

A fourth bias noted in the report of seizure characteristics was the rounding of the number 

of spasms per cluster to the nearest multiple of five. This finding was not surprising, as 

caregivers may not always count the exact number of spasms. This kind of rounding has 

been noted in other aspects of seizure reporting and among patients self-reporting the 

number of cigarettes smoked per day.7,25 The clinical implications of this rounding bias are 

uncertain, as the number of spasms per cluster is unrelated to short-term prognosis.18

Our study has several limitations. First, we could not verify the demographic and clinical 

information of e-diary users, such as medications, medical history, and dates of birth. 

Second, caregivers may vary in comfort with e-diary usage, leading to potential errors 

in seizure documentation. For the future, physician curation and EHR integration could 

help mitigate such errors. Third, our vEEG cohort was small; however, the goal of this 

study was to find a representative sample of children with epileptic spasms for comparison 

rather than to definitively describe the characteristics of spasms, which have been described 

elsewhere.8,9,21 Regardless, our seizure estimates were in line with many previous studies, 

strengthening the validity of our vEEG cohort estimates.18,21 Fourth, we could not account 

for many potential confounding variables between the cohorts such as the amount of time 

on medication, which may have influenced the results. One potential approach for future 

studies would be to have caregivers electronically document spasms that they witness in 

an epilepsy monitoring unit and compare their reported findings to what is captured on 

vEEG. Additionally, our video-EEG recordings did not include a full 24 hours, so it was 

not possible to compare the full range of times between our two cohorts. We mitigated 

this by comparing our e-diary cohort to historical data. Fifth, this study did not capture 

many other aspects of e-diaries that clinicians, patients, and families find valuable, including 

accessibility, real-time video recording, integration with the electronic medical record, and 

tracking of seizure triggers.4,26 Finally, our study did not focus on the standard of care 

outcome for epileptic spasms, which is the all-or-none response.1 Though the exact number 

of spasms in a cluster or the precise duration of a cluster may not be clinically relevant, 

we believe a better understanding of how caregivers tend to report spasms can allow 

clinicians to more effectively interpret the plethora of data presented in an e-diary, especially 

given the increasing use of e-diaries by patients and caregivers.4,18 More importantly, in 

this study we demonstrated how caregivers are potentially missing individual spasms and 

spasms occurring at night. This could lead to caregivers incorrectly reporting the resolution 

of clinical spasms when in fact they are continuing, though infrequently. These findings 
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highlight the importance to include extended EEG monitoring to confirm clinical resolution 

of spasms.

Conclusion

Based on the comparison with historical and video-EEG data, there appear to be multiple 

biases in how caregivers report epileptic spasms in e-diaries, including underreporting of 

individual spasms, underreporting of spasms at night, a predisposition to report longer 

clusters, and rounding of the number of spasms.
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Figure 1: Epileptic Spasms Characteristics of E-diary and vEEG Cohorts.
The vEEG cohort was not monitored for a full 24 hours. (2 column image)
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Figure 2: Density Plot of Spasms Between 9:19pm and 9:00am.
95% confidence intervals represented by error bars. Some error bars are narrow and thus not 

visible. (1.5 column image)
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Table 1:

Demographic Breakdown of E-diary and vEEG Cohorts

E-diary Cohort (N = 314) E-diary Subset Under 1
Year (N = 86)

vEEG Cohort (N = 9)

Factor n (%) n (%) n (%)

Sex

Female 162 (51.6) 41 (47.7) 5 (51.6)

Male 146 (46.5) 45 (52.3) 4 (44.4)

Undisclosed 6 (1.9) 0 (0) 0 (0)

Age of onseta(years) 2.8 [0.9-12.4] 0.52 [0.40-0.75] 0.6 [0.51-0.88]

Underlying Condition

Congenital Syndrome 119 (37.9) 36 (41.9) 2 (22.2)

Other 45 (14.3) 10 (11.6) 1 (11.1)

Tuberous Sclerosis 30 (9.6) 14 (16.3) 0 (0)

Lennox-Gastaut 13 (4.1) 0 (0) 1 (11.1)

Aicardi 18 (5.7) 9 (10.5) 0 (0)

Rett 4 (1.3) 0 (0) 0 (0)

Dravet 3 (1.0) 0 (0) 0 (0)

Down 2 (0.6) 2 (2.3) 0 (0)

Phelan-McDermid 1 (0.3) 0 (0) 0 (0)

Hypothalamic Hamartoma 1 (0.3) 0 (0) 0 (0)

Angelman Syndrome 1 (0.3) 0 (0) 0 (0)

Sturge-Weber 1 (0.3) 1 (1.2) 0 (0)

Stroke 9 (2.9) 4 (4.7) 3 (33.3)

Metabolic Disorder 5 (1.6) 0 (0) 0 (0)

Infection 12 (3.8) 1 (1.2) 0 (0)

Perinatal Hypoxia 7 (2.2) 2 (2.3) 3 (33.3)

Maternal Drug Abuse 4 (1.3) 0 (0) 0 (0)

Brain Malformations 39 (12.4) 18 (20.9) 0 (0)

Brain Trauma 25 (8.0) 6 (7.0) 0 (0)

Electrolyte Disturbance 1 (0.3) 0 (0) 0 (0)

Medication Usageb,c

Unique Meds per Child
a 2 [0-3] 2 [0-3] 0 [0-1]

Levetiracetam 83 (26.4) 24 (27.9) 2 (22.2)

Topiramate 59 (18.8) 22 (25.6) 0 (0)

Vigabatrin 56 (17.8) 30 (34.9) 1 (11.1)

Valproic acid 48 (15.3) 5 (5.8) 0 (0)

Clobazam 48 (15.3) 9 (10.5) 0 (0)

Lamotrigine 40 (12.7) 1 (1.2) 0 (0)

a
These data are depicted as median [IQR]

b
These are the top six most commonly reported meds in the e-diary cohort
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c
vEEG cohort data consists of neuroactive medications at time of epileptic spasms diagnosis
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Table 2:

Proportion of Nighttime Spasms in E-diary Cohorts Relative to Published Cohorts

E-diary
Cohort

Published
Cohorts p-value E-diary Subset

Under 1 Year
Published
Cohorts p-value

Percent of spasms over interval
9pm-9am

43.6
12-hournight period

55.28 < 0.001
9pm-9am

30.1
12-hournight period

55.28 < 0.001

Percent of spasms over interval
11pm-7am

23.8
11pm-7am

33.39 < 0.001
11pm-7am

13.9
11pm-7am

33.39 < 0.001

Comparisons between both e-diary cohorts to data from published cohorts were significant to p < 0.001.
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Table 3:

Analysis of E-diary Cohort by Frequency of Report

Infrequent
N = 144

Moderate
N = 123

Frequent
N = 47

p-value (3-group
comparison)

Median unique medications per child [IQR] 2 [0, 3] 1 [0, 3] 3 [1.5, 6] < 0.001

Median spasms per cluster [IQR] 5 [3, 10] 8 [4, 17] 13 [6, 23] < 0.001

Median duration of cluster, s [IQR] 180 [60, 600] 180 [73, 360] 300 [180, 480] < 0.001

Mean reported seizure severity (SD) 2.65 (1.29) 2.57 (1.1) 2.89 (0.91) < 0.001

Only differences with a p-value under the corrected alpha of 0.002 are displayed in this table. Sex, age under one year, and underlying conditions 
were all non-significant. P-values represent a comparison between all three groups. IQR = interquartile range, SD = standard deviation, s = seconds.
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Table 4:

Differences in Seizure Characteristics Between Cohorts

E-diary Cohort
(N = 314)

vEEG Cohort
(N =9) p-value

E-diary Subset
Under 1 Year

(N = 86)

vEEG Cohort
(N =9) p-value

Cluster duration (s): n = 9,045 n = 49 n = 2,032 n = 49

Median [95% CI] 300 [180-480] 125 [48-217] < 0.001 320 [155-606] 125 [48-217] < 0.001

Mean (SD) 406.1 (735.3) 166 (141.5) < 0.001 580 (962.7) 166 (141.5) < 0.001

Spasms per cluster: n = 13,622 n = 49 n = 4,676 n = 49

Median [95% CI] 12 [6-23] 4 [2-12] < 0.001 12 [5-24] 4 [2-12] < 0.001

Mean (SD) 16.5 (14.9) 10 (11.7) < 0.001 17.4 (16.8) 10 (11.7) < 0.001

Percent of total spasms as individual 
spasms (%)

n = 226,932 n = 535 n = 82,167 n = 535

0.7 8.2 < 0.001 1.0 8.2 < 0.001

Percent of spasms between 11pm-7am 
over 9:19pm-9am interval (%)

n = 95,454 n = 433 n = 23,361 n = 433

55.8 66.7 < 0.001 48.9 66.7 < 0.001

The total number of values used in the calculation for each variable is represented by n. Of note, cluster durations with a value of 0 seconds were 
excluded from analyses of cluster duration, specifically 4,577 inputs in the whole e-diary cohort and 2,644 in the e-diary subset under one year. 
These inputs of 0 seconds came from 23 unique users.

SD = standard deviation, CI = confidence interval, s = seconds.
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