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A B S T R A C T

Purpose: To evaluate whether the onset of pediatric refractory status epilepticus (rSE) is related to time of day.
Method: We analyzed the time of day for the onset of rSE in this prospective observational study performed from
June 2011 to May 2019 in pediatric patients (1 month to 21 years of age). We evaluated the temporal dis-
tribution of pediatric rSE utilizing a cosinor analysis. We calculated the midline estimating statistic of rhythm
(MESOR) and amplitude. MESOR is the estimated mean number of rSE episodes per hour if they were evenly
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distributed. Amplitude is the difference between MESOR and maximum rSE episodes/hour, or between MESOR
and minimum rSE episodes/hour. We also evaluated the temporal distribution of time to treatment.
Results: We analyzed 368 patients (58% males) with a median (p25 – p75) age of 4.2 (1.3–9.7) years. The MESOR
was 15.3 (95% CI: 13.9–16.8) and the amplitude was 3.2 (95% CI: 1.1–5.3), p = 0.0024, demonstrating that the
distribution is not uniform, but better described as varying throughout the day with a peak in the morning
(11am–12 pm) and trough at night (11 pm–12 am). The duration from rSE onset to application of the first non-
benzodiazepine antiseizure medication peaked during the early morning (2am–3 am) with a minimum during
the afternoon (2 pm–3 pm) (p = 0.0179).
Conclusions: The distribution of rSE onset is not uniform during the day. rSE onset shows a 24-h distribution with
a peak in the mid-morning (11am–12 pm) and a trough at night (11 pm-12am).

1. Introduction

Status epilepticus (SE) is one of the most common neurological
emergencies in children, with an incidence of 17–23/100,000 per year
[1–4]. Pediatric SE is associated with a short-term mortality of 0–3%
[1,4–8] which is as high as 20–40% [9] in refractory SE (rSE). One of
the most disabling features of epilepsy and SE is the apparently un-
predictable timing of seizure occurrence [10]. However, seizures, and
presumably SE, follow day and multiday rhythms [10–13].

A growing body of evidence suggests that seizures cluster at specific
times following a diurnal and nocturnal distribution, with an overall
peak during the day and a trough at night [14,15]. The diurnal and
nocturnal distribution of seizures is sometimes specific for some sub-
groups defined by seizure semiology, periods of wakefulness or sleep
[14,16], specific location of seizure onset in the brain [14,16,17], and
even specific to the individual patient [18]. In contrast to the relatively
well-described circadian patterns of seizure occurrence, there is limited
data on whether SE and rSE follow diurnal patterns [12]. In particular,
the only study on the daily distribution of SE dichotomizes its occur-
rence in day and night [12]. SE and rSE are acute emergencies that
require abundant resources in both out of hospital (initial treatment by
caregiver, ambulances) and in hospital (frequent management in the
intensive care unit) settings. While it is currently unknown if there are
peaks and troughs of SE occurrence during certain time intervals during
the day, such information is important to optimize resources. Also,
delays in treatment administration for rSE are frequent [19] but there
are no data on whether there are diurnal variations in this pattern.

The current study aimed to address this gap in knowledge by de-
scribing the distribution in the time of day of pediatric rSE onset. The
secondary aim was to describe the diurnal variations in time to treat-
ment (time from rSE onset to administration of the first benzodiazepine
(BZD) and time from rSE onset to administration of the first non-ben-
zodiazepine ASM (non-BZD ASM)). We hypothesized that rSE occur-
rence follows a distribution that varied with the time of day.

2. Patients and methods

2.1. Standard protocol approvals, registrations, and patient consents

The study was approved by the Institutional Review Board at each
participating institution. Written informed consent was obtained from
parents or guardians.

2.2. Study design

We performed a prospective observational study at major pediatric
hospitals in the United States within the pediatric Status Epilepticus
Research Group (pSERG) [20]. This multicenter network of hospitals
collects prospective data on patients with rSE with the overall goal of
delineating strategies for improving the management and eventually
the outcome of children with SE [20]. For the purposes of this study,
rSE was considered when SE continued after administration of at least

two antiseizure medications (ASMs), including at least one non-BZD
ASM or the use of a continuous infusion to treat SE.

2.3. Patients

Inclusion criteria were: 1) age 1 month to 21 years; 2) admission to
a pSERG center between June, 1, 2011 and May, 1, 2019; and 3) focal
or generalized convulsive seizures at onset that continued after ad-
ministration of at least two ASMs, including at least one non-BZD ASM
or the use of a continuous infusion to treat SE. Exclusion criteria were:
1) non-convulsive SE detected on electroencephalogram (EEG) without
convulsive seizures at onset; 2) non-convulsive SE with motor mani-
festations limited to infrequent myoclonic jerks; 3) no data on the time
of SE onset; and 4) clinical presentation, EEG findings, and follow-up
data consistent with psychogenic non-epileptic seizures. The definition
of rSE is a consensus definition based on the approach that SE should be
considered refractory after failure of an initial BZD followed by another
class of ASM [20]. The definition of rSE was based on the failure to
respond to medications as clinically evaluated. Although the response
to medications was evaluated both clinically and with EEG in some
patients later in the course of SE, most patients were considered re-
fractory at a point of their SE when EEG was not yet placed. If more
than one episode of rSE occurred during the study period, only the first
episode was included.

2.4. Outcome variables

The primary outcome of this study was the distribution of rSE onset
within the 24 h of a day. Times of rSE onset were considered within the
hour they occurred so that 1:00pm to 1:59pm were ascribed to 1 pm,
and 2:00pm to 2:59pm were ascribed to 2 pm. As a sensitivity analysis,
we also evaluated the assignment of hour so that 12:30pm to 1:29pm
were ascribed to 1 pm, and 1:30pm to 2:29pm were ascribed to 2 pm.
Although the pSERG centers are distributed throughout several time
zones in North America, all times were local times. As secondary out-
comes we evaluated the time from rSE onset to administration of the
first BZD and the time to administration of the first non-BZD ASM as
markers of timely management of rSE. The time to ASM administration
was based on information from families and emergency medical ser-
vices (EMS) for out of hospital onset, and from provider information
and medical records once the patient was in the hospital. Data was
collected with a standardized data acquisition tool and entered into an
electronic database hosted by Cincinnati Children’s Hospital Medical
Center. Further information on the pSERG consortium are detailed
elsewhere [20].

2.5. Statistical analysis

Demographic and clinical characteristics were summarized with de-
scriptive statistics. We tested whether the distribution of rSE onsets followed
a uniform distribution with a Kolmogorov-Smirnov test. Subsequently, we
evaluated whether the distribution followed a circadian distribution with a
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cosinor analysis. The cosinor test is significant when the variance explained
by the circadian model is large compared with the variance that remains
unexplained [21]. We used a cosinor analysis of cross-sectional sampling.
The period assumed for this cosinor analysis was 24 h, and this period was
chosen as patients are exposed to daily time cues. A conventional alpha
level of 0.05 was considered to be statistically significant for all analyses. All
statistical analyses were performed with R (version 3.4.1): a language and
environment for statistical computing (R Core Team (2015). R Foundation
for Statistical Computing, Vienna, Austria. https://www.R-project.org/)
[22] with RStudio [23], and the plyr [24], gdata [25], gmodels [26], co-
sinor [27], ggplot2 [28], and plotly [29] packages. The full code for analysis
with the corresponding results and interactive figures can be found at File e-
1 (available at https://github.com/IvanSanchezFernandez/pSERGCircadian
and at https://zenodo.org/badge/latestdoi/144916731) which contains the
analysis of the de-identified patients.

3. Results

3.1. Study population

We enrolled 368 patients (58% males) with a median (p25-p75) age
of 4.2 (1.3–9.7) years of whom 7 (1.9%) were 18 year-old or older. As
per our inclusion criteria, we only considered the first rSE episode for
each patient, and therefore 368 rSE onsets were included. Table 1
summarizes the main demographic and clinical features of the cohort.

3.2. 24-h distribution of SE

The visual evaluation of the distribution of rSE suggests a day and
night rhythm with a peak onset before noon and a trough of onsets at
night, although with some variability from that pattern in individual
hours of the day (Fig. 1). The Kolmogorov-Smirnov test rejected the null
hypothesis of a uniform distribution for the rSE onsets (p = 0.0061). In
the cosinor analysis, the midline estimating statistic of rhythm
(MESOR) –the estimated mean number of rSE onsets per hour if evenly
distributed— was 15.3 (95% CI: 13.9–16.8) rSE onsets per hour. The
amplitude of this diurnal rhythm was 3.2 (95% CI: 1.1–5.3) rSE onsets
per hour (p = 0.0024). The null hypothesis was that the amplitude of
the 24-h variation of rSE onsets per hour is 0: there is no circadian
variation and the distribution is uniform. This null hypothesis was re-
jected and the mean expected difference in rSE onsets per hour between
the peak number of rSE onsets in the mid-morning (11am–12 pm) and
the trough number of rSE onsets at night (11 pm–12 am) was 6.4 rSE
onsets per hour (Fig. 2).

3.3. Sensitivity analysis

Assigning the hour so that 1:30pm to 2:29pm were ascribed to 2 pm,
and 2:30pm to 3:29 pm were ascribed to 3 pm, etc., the Kolmogorov-
Smirnov test rejected the null hypothesis of a uniform distribution for
the rSE onsets (p = 0.0135). In the cosinor analysis with these re-de-
fined hours the MESOR was 15.3 (95% CI: 13.9–16.8) rSE onsets per
hour. The amplitude of this diurnal rhythm was 3.4 (95% CI: 1.4–5.5)
rSE onsets per hour (p = 0.0011). The null hypothesis was that the
amplitude of the 24-h variation of rSE onsets per hour is 0: there is no
circadian variation and the distribution is uniform. This null hypothesis
was also rejected in this sensitivity analysis and the mean expected
difference in rSE onsets per hour between the peak number of rSE on-
sets in the mid-morning (11am–12 pm) and the trough number of rSE
onsets at night (11 pm–12 am) was 6.8 rSE onsets per hour (Fig. 3).

3.4. Subgroup comparison

We compared patients with and without a history of any neurologic
disease (including epilepsy), patients with and without a history of
epilepsy, and patients with rSE onset out of the hospital or in the

hospital. This study was not powered sufficiently to detect a significant
difference in the distribution of rSE within these subgroups or differ-
ences in the amplitude or acrophase (time at which the peak of a
rhythm occurs) between subgroups (Figs. 4A–C and File e-1 available at
https://github.com/IvanSanchezFernandez/pSERGCircadian and at
https://zenodo.org/badge/latestdoi/144916731)

3.5. Time to administration of the first BZD and the first non-BZD ASM

As secondary outcome, the median (p25-p75) time elapsed since rSE
onset to administration of the first BZD was 16.5 (5–45) minutes with a
distribution that was not different than that of a uniform distribution (p=
0.4779) (Figure e-1). The median (p25–p75) time elapsed from rSE onset to
administration of the first non-BZD ASM was 66 (35–150) minutes. Its
distribution was different than that of a uniform distribution (p= 0.0179),
demonstrating a peak in time to treatment around 2am–3 am and a
trough in time to treatment around 2pm–3 pm (Figure e-2 and File e-1
available at https://github.com/IvanSanchezFernandez/pSERGCircadian
and at https://zenodo.org/badge/latestdoi/144916731).

4. Discussion

The distribution of pediatric rSE onset is better explained by a
diurnal pattern that varies with a peak in the morning around 11am-
12 pm and a trough at night around 11 pm-12am than by a uniform
distribution during the day. Similarly, we found that the time lapse
from rSE onset to administration of the first non-BZD ASM peaked
during the night around 2am–3 am with the shortest duration to
treatment occurring in the afternoon around 2 pm–3 pm. The time lapse
from rSE onset to administration of the first BZD was not statistically
significantly different than that of a uniform distribution.

4.1. Clinical relevance

In our series, with a mean number of 15.3 onsets of rSE per hour,

Table 1
Demographic and clinical characteristics.

Age at SE in years Median (p25–p75) 4.2 (1.3–9.7)

Gender Male 213 (57.9%)
Female 155 (42.1%)

Race White 237 (64.4%)
African-American 71 (19.3%)
Asian 11 (3%)
Arabic 10 (2.7%)
Hawaiian/Pacific 1 (0.3%)
Unknown/not reported 37 (10.1%)

Ethnicity Hispanic or Latino 66 (17.9%)
Non-Hispanic or Latino 269 (73.1%)
Unknown / not reported 33 (9%)

Medical history* DD/ID 186 (50.5%)
Cerebral palsy 39 (10.6%)
SE with fever 40 (10.9%)
History of epilepsy 182 (49.5%)
History of SE 69 (18.8%)
No past neurological history 120 (32.6%)

Duration of SE in minutes Median (p25-p75) 122 (60-283)

Onset of the episode Out of the hospital 258 (70.1%)
In hospital 110 (29.9%)

Type of SE Continuous 116 (31.5%)
Intermittent 252 (68.5%)

Legend: %: Percentage. DD: Developmental delay. ID: Intellectual disability. SE:
Status epilepticus. p25–p75: percentiles 25th and 75th.

* Percentages for past medical history do not sum up to 100% as several
patients have more than one condition.
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there was a difference of 6.4 rSE onsets per hour between the peak in
the morning, and the trough at night. For a 24-h MESOR of 15.3 rSE
onsets per hour, this represents a change of 42% throughout the day
(21% over the MESOR at the peak and 21% below the MESOR at the
trough). This change in the frequency of pediatric rSE occurrence
during the day may help organize SE-specific EMS resources as well as
patient monitoring in a more rational and data-driven way. There is a
growing body of literature showing that the occurrence of seizures is
not as unpredictable as it seems [30] and there is a growing interest in
recording and forecasting the time of seizure occurrence [31,32]. Our
data shows that there are peak times of rSE occurrence and this may
help EMS and emergency room personnel to be particularly prepared
for SE at these peak hours. In addition, these data may fuel the eva-
luation of diurnal and nocturnal rhythms of different types of SE. We
compared subgroups of patients with and without a history of any
neurologic disease (including epilepsy), patients with and without a
history of epilepsy, and patients with rSE onset out of the hospital or in
the hospital, but we did not find differences. Defining specific time
windows of higher SE susceptibility in different types of patients may
help tailor differential dosing so that higher medication doses coincide

with times of greater seizure and SE susceptibility [13,33,34]. Increased
ASM levels may be protective at the times when SE is more likely to
occur in susceptible patients. Individual rhythms may further tailor this
approach to the individual patient.

4.2. 24-h distribution of seizures

One of the most disabling features of epilepsy is the unpredictable
timing of seizure occurrence [10], especially for patients out of the
hospital where rapid access to care is not always readily available. A
growing body of evidence shows that seizures tend to cluster at specific
times during the day [14–16,35,36]. In a series of 176 patients (100
adults and 76 children), seizures peaked between 11am and 5 pm and
reached a trough between 11 pm and 5am [14]. A study of 96 patients
with 1350 focal onset seizures showed a peak between 12 pm and 5 pm
and a trough between 1am and 6am [15]. When seizures are analyzed
individually by lobe of origin or seizure semiology, each seizure type
has its own specific 24-h rhythm [16,35,36]. In a series of 131 adults
who underwent intracranial EEG monitoring and had 669 seizures in
total, occipital seizures peaked between 4 pm and 7 pm, parietal sei-
zures between 4am and 7am, frontal seizures between 4am and 7am,
and mesial temporal lobe seizures showed two peaks between 4 pm and
7 pm hours and between 7am and 10am [35]. In another series, 15
patients with 41 temporal lobe seizures had their peak frequency

Fig. 1. Graph of the distribution of rSE onsets during the day. Distribution of
rSE onsets in 1-h intervals. The visual examination of the distribution of rSE
onsets suggests a 24-h rhythm with a peak at approximately 11am −12 pm and
a trough at approximately 11 pm −12 am.
Legend: rSE: refractory status epilepticus.

Fig. 2. Graph of the circadian distribution of rSE onsets during the day su-
perimposed on the bar graph. The figure shows the MESOR (horizontal line),
the amplitude (vertical lines at the estimated peak around 11am −12 pm and
trough around 11 pm −12 am) and the fit curve of the cosinor model.
Legend: MESOR: midline estimating statistic of rhythm. rSE: refractory status
epilepticus.

Fig. 3. Graph of the distribution of rSE onsets during the day considering the
alternative assignment of hours. Hours are assigned so that 12:30pm to 1:29pm
were ascribed to 1 pm, and 1:30pm to 2:29pm were ascribed to 2 pm, etc. A. Bar
graph. B. Bar graph with superimposed cosinor model.
Legend: rSE: refractory status epilepticus.
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between 3 pm and 7 pm and 11 patients with 49 extratemporal lobe
seizures had their peak frequency between 7 pm and 11 pm; in addition,
temporal lobe seizures occurred less frequently during sleep than ex-
tratemporal seizures [36]. Similarly, a series of 380 children with 1008

seizures described the specific circadian distribution for each seizure
type and also showed that the sleep-wakefulness dichotomy was more
predictive of seizure occurrence than the night-day dichotomy [16].
Similar to our findings, in a study of 134 patients with seizures detected
with ambulatory intracranial electrodes electrographic seizures of
neocortical origin showed a peak occurrence during the night and early
morning hours [37]. In summary, seizure occurrence appears to be
related to 24-h rhythms and the sleep-wakefulness pattern, although
there are more data on the 24-h distribution of seizures than on their
distribution out of wakefulness or sleep. Differential occurrence of
seizures and SE during the day may allow optimization of treatment
strategies targeting periods of greater seizure susceptibility with higher
doses of ASMs [13,33], or improved escalation of ASM dosing.

4.3. 24-h distribution of SE

In contrast to the extensive and detailed literature on the circadian
distribution of seizures, there are very limited data on the 24-h dis-
tribution of SE. In an analysis of a large patient-entered electronic
seizure diary with dichotomized SE onset into day and night, clusters of
seizures including SE occurred more frequently during the daytime,
although SE occurred more frequently during the night in children [12].
In contrast, our data with more granularity on the specific hours of rSE
onset show that rSE onsets peak during the morning and are less fre-
quent at night. There are no comparable studies on SE occurrence
during the day, but the daily peaks and nightly troughs are roughly
similar to those from studies on the day and nighttime distribution of
seizures [14,15]. The 24-h distribution was shifted towards earlier
times in rSE than in non-SE seizures, with a peak rSE occurrence be-
tween 11 am and 12 pm – as compared to a peak between 11 am and
5 pm [14] or between 12 pm and 5 pm [15] for seizures— and a trough
between 11 pm and 12 am – as compared to a trough between 11 pm
and 5 am [14] or between 1am and 6am for seizures [15]. It remains
unknown as to what causes this shift towards earlier times in rSE
compared to shorter seizures. We speculate that a different mechanism
underlies evolution into rSE and termination of isolated shorter sei-
zures. The 24-h periodicity of epilepsy and its relation to sleep-wake
cycles are not well understood. The suprachiasmatic nucleus, located in
the hypothalamus, is the master pacemaker in the central nervous
system, influencing a complex network of oscillators distributed cen-
trally and peripherally and influenced by hormonal rhythms [13,38]. If
rSE and shorter seizures have different 24-h rhythms, this may point
towards different rhythmic oscillators, or day-night variation of ex-
citatory and inhibitory balance, influencing their onset and termina-
tion. Alternatively, this shift in day and nighttime occurrence may
simply reflect a different composition of seizure types –with their dif-
ferent underlying 24 h rhythms— that evolve into rSE, with the seizure
types more likely to evolve into rSE having an earlier time distribution
during the day or simply higher detection rate of longer seizures and SE
than of shorter seizures during the night. The evolution of seizure
semiology over different day and night periods has been described
previously [39]. Although seizure semiology evolved in some of our
patients, we do not have sufficient detail and patient numbers to study
the pattern of evolution over different periods of the day and night in
this series. Future series with larger samples of SE onsets will help
clarify the circadian rhythms of different subtypes of SE.

4.4. 24-h distribution of time to treatment

Delays to treatment administration for the first non-BZD ASM
peaked at night. The time to the first BZD did not differ from a uniform
distribution, but the time to the first non-BZD ASM suggested that
treatment stages that require multiple steps (administration of a non-
BZD ASM after having received one or more BZDs) are delayed at night.
This finding probably reflects that most hospitals have fewer clinicians
and, in particular, fewer pediatric neurologists available during the

Fig. 4. Graph of the circadian distribution of rSE onsets during the day. A.
Comparison of patients with (blue) and without (red) a history of a prior
neurological condition including epilepsy. B. Comparison of patients with
(blue) and without (red) a history of epilepsy with or without other conditions.
C. Comparison of patients with out of hospital onset (blue) and in hospital onset
(red) (For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article).
Legend: rSE: refractory status epilepticus.
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night. However, to the best of our knowledge, this is the first study
evaluating the delay in time to treatment for SE across day and night.
These findings may be limited by the presence of outliers in the dis-
tributions, for which cosinor analysis is sensitive to. That is, contrary to
the main analysis of distribution of time of rSE occurrence, in the
analysis of time to treatment there were some outlier observations that
may skew the analysis. Cosinor analysis is a parametric method that is
sensitive to outliers and our current numbers did not allow us to per-
form an equivalent non-parametric circadian analysis. Future studies
with larger populations will help clarify this clinically relevant issue.
However, it is interesting by itself that these unusually long delays
occurred mostly at night. If treatment delays are longer at night with
most outliers occurring at night then these findings may also help target
quality improvement measures to improve treatment delays at night.
Patients are at greater risk of SUDEP at night, and nighttime supervision
or monitoring may potentially be an option to help prevent complica-
tions from seizures [40].

4.5. Strengths and weaknesses

We enrolled patients admitted to large tertiary care hospitals.
Episodes of SE that occur in the community and never reach large
hospitals could not have been studied with this approach. Therefore,
our patient population is not necessarily representative of all children
with SE but of pediatric rSE treated at large centers. This selection bias
may limit the generalizability of results. On the other hand, a multi-
center study including hospitals with a large volume of patients is ne-
cessary in order to gather a large number of SE episodes with detailed
information on time of onset. The number of rSE episode onsets in this
study allows an estimation of their global circadian distribution, which
is robust to sensitivity analysis on how to assign hours, but it is not
sufficient to individualize specific circadian distributions in particular
subgroups of rSE types. Due to insufficient numbers, we did not com-
pare patients with rSE onset in the ICU versus patients with rSE onset
out of the ICU. The number of patients in the analysis did not permit
performance of two-peak hypotheses. Fig. 3B suggests a major peak
around 11am-12 pm and a minor peak at around 6pm-7 pm, but the
number of rSE episodes did not allow us to model this aspect. Potential
underlying etiologies of these two potential peaks are unclear, but may
be related to the morning and afternoon peaks of cortisol or differences
in the sleep-wakefulness cycle that we cannot evaluate with the present
data. Although daylight saving and different months during the year
may have influenced the circadian rhythms the amount of data did not
allow adjusting for these factors. The dataset did not allow correction
for other factors influencing the circadian distribution of rSE onsets
such as the times of scheduled ASMs, stress, infections, or menstruation.
We require the onset of rSE to be observed, thus, it is possible that rSE
onsets are most often observed during the day than during the night.
Episodes with unknown time of onset are not enrolled in pSERG as this
is an exclusion criterion, but having an unknown time of onset may
happen more frequently overnight with the potential to select non-
consecutive patients. The possibility of patients with rSE being ad-
mitted more frequently during the day than at night is unlikely as rSE is
a severe condition which is almost always treated in an ICU. Further
studies may need to evaluate whether the distribution is consistent or
whether there is a selection bias. It can be speculated that the dis-
tribution of rSE may potentially reflect worse compliance with regular
medication in the morning than at night, although we have no data to
support that hypothesis.

Times were assessed based on family and EMS information for out of
hospital onset and from provider information and hospital records once
in the hospital. As this method of data acquisition may introduce an
amount of information and recall bias, we cross-referenced information
on times with families, EMS, nurses, and medication administration
records when available to reduce bias. The cosinor analysis is sensitive
to extreme values because it relies on the mean rather than the median.

However, there were no extreme outliers in the number of rSE onsets
per hour in our sample.

This study evaluated the influence of the time of day on rSE oc-
currence. The 24-h distribution of seizures may partially reflect the
influence of sleep-wakefulness cycles on rSE occurrence, but our data-
base did not collect information on whether rSE onsets occurred during
wakefulness or during sleep. Although it is likely that most seizures
during the night came out of sleep, we do not have that data as pSERG
is not currently collecting that variable. The current data did not permit
evaluation of multi-day rhythms such as seasonal rhythms, which may
play a relevant influence in the distribution of seizure and SE occur-
rence [11]. This study did not collect information on the timing of ASM
and their doses prior to rSE. The current study will fuel future eva-
luations of the circadian distribution of SE that will collect information
on sleep-wakefulness stage at SE onset.

5. Conclusions

The onset of pediatric rSE does not follow a uniform distribution,
but a pattern with a peak in the morning and a trough at night.
Escalation of treatment from BZDs to non-BZD ASMs also was more
delayed in rSE starting at night.
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