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Abstract
Background There is no standardized EEG duration guideline for detecting epileptiform abnormalities in patients, 
and research on this topic is scarce. This study aims to determine an optimal EEG duration for efficient detection of 
epileptiform abnormalities across different patient groups.

Methods Retrospective analysis was performed on EEG recordings and clinical data of patients with the first seizure 
and epilepsy. Patients were categorized based on various factors, including the interval time since the last seizure, use 
of anti-seizure medication (ASM), and seizure frequency. The detection ratio (DR) of epileptiform abnormalities and 
latency time for their discovery were calculated. Statistical analyses, including chi-square tests, logistic regression, and 
survival analysis were utilized to illustrate DR and latency times.

Results In whole-night EEG recordings, the DR was 37.6% for the first seizure group and 57.4% for the epilepsy group. 
Although the maximum latency times were 720 min in both two groups, DR in the first seizure group was distinctly 
decreased beyond 300 min. Significant factors influencing the DR included the use of ASM in the first seizure group 
(P < 0.05) and seizure frequency in the epilepsy group (P < 0.001). For epilepsy patients who experience a seizure at 
least once a month or undergo timely EEG recordings (within 24 h after a seizure), the DR significantly increases, and 
the maximum latency time is reduced to 600 min (P < 0.001). Additionally, the DR was significantly reduced after 
240 min in epilepsy patients who had been seizure-free for more than one year.

Conclusions In this retrospective study, we observed a maximum latency of 720 min for detecting epileptiform 
abnormalities in whole-night EEG recordings. Notably, epilepsy patients with a higher seizure frequency or timely EEG 
recordings demonstrated both a higher detection ratio and a shorter maximum latency time. For patients exhibiting 
a low detection ratio, such as those experiencing their first seizure or those with epilepsy who have been seizure-
free for more than a year, a shorter EEG duration is recommended. These findings underscore the importance of 
implementing customized EEG strategies to meet the specific needs of different patient groups.
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Introduction
Background
According to the consensus of the International League 
Against Epilepsy (ILAE) and the International Bureau 
for Epilepsy, an epileptic seizure is defined as a transient 
occurrence of signs and/or symptoms resulting from 
abnormal, excessive, or synchronous neuronal activity in 
the brain [1]. Epilepsy is a brain disorder characterized 
by a lasting predisposition to generate epileptic seizures. 
Diagnosis of epilepsy typically involves clinical evaluation 
and electroencephalography (EEG) analysis [1]. Scalp 
EEG not only captures epileptic seizures but also identi-
fies interictal epileptiform discharges (IEDs), indicating 
simultaneous activation of cortical neurons across exten-
sive cortical areas. The American Academy of Neurology 
Guidelines on Management of an Unprovoked First Sei-
zure in Adults corroborate a heightened recurrence risk 
for patients exhibiting an EEG with epileptiform abnor-
malities [2]. These abnormalities play a crucial role in the 
diagnosis and treatment of epilepsy [3, 4].

There was no standardized EEG duration guideline 
for detecting epileptiform abnormalities in patients. 
Guidelines from the American Clinical Neurophysiol-
ogy Society and the Canadian Society of Clinical Neuro-
physiologists only recommend at least 20 min for routine 
EEGs and 30 min for sleep EEGs [5–7]. Numerous stud-
ies have explored methods to enhance EEG’s capability in 
detecting epileptiform abnormalities. Tutkavul K. et al. 
demonstrated the increased likelihood of detecting IEDs 
with an extension of recording time from 20 to 45  min 
[8]. Craciun L. et al. observed a higher incidence of inter-
ictal EEG abnormalities when prolonging the recording 
duration from 30 to 180 min [9]. Another study revealed 
a higher detection ratio with 6-hour EEG monitoring 
compared to 30-minute monitoring in adults with a first 
unprovoked seizure [10]. The optimal duration for EEG 
monitoring lacks strong evidence [11]. Although EEG 
sensitivity to detecting epileptiform abnormalities may 
correlate with recording time, the extended duration 
poses challenges for technicians, increases patient costs, 
and prolongs appointment waiting times.

Objectives
This prompts the question of whether it’s feasible to 
reduce EEG duration without affecting the detection 
of epileptiform abnormalities. Sleep has proven to be 
more effective in detecting epileptiform abnormalities 
compared to other activation procedures like photic 
stimulation and hyperventilation [12]. Given the risks 
of seizures associated with sleep deprivation [13] and 

the comparable detection ratios from sleep EEG record-
ings during spontaneous and sleep-deprived states [14], 
the effectiveness of overnight EEG monitoring is gaining 
interest and warrants further study. In addition, studies 
have investigated the factors that influence the detection 
ratio of epileptiform abnormalities, but little research 
has been designed to discuss the duration of EEG uti-
lizing these factors. Our research seeks to determine an 
optimal, shorter EEG monitoring duration that effec-
tively detects epileptiform abnormalities across different 
patient groups, focusing on the identification of factors 
that influence detection ratios.

Methods
Study design and setting
This study retrospectively analyzed EEG recordings and 
clinical data from adolescent and adult patients who 
experienced their first seizure or were treated for epilepsy 
at the Neurology Department’s epilepsy center in Xingtai 
People Hospital. The study covered the period from June 
2021 to July 2022 and followed the STROBE guidelines.

Participants
The inclusion criteria for epileptic seizures adhered to the 
conceptual definitions outlined by the ILAE in 2005 [1], 
denoting a transient manifestation of signs and/or symp-
toms resulting from abnormal, excessive, or synchronous 
neuronal activity in the brain. Epilepsy patients met the 
criteria for epilepsy, requiring at least two unprovoked 
(or reflex) seizures occurring > 24 h apart or a diagnosis 
of epilepsy syndrome [15].

The exclusion criteria were as follows: (1) Paroxysmal 
events due to convulsive syncope, parasomnias, move-
ment disorders, transient ischemic attacks, and other 
non-epileptic events, differentiated by clinical presen-
tations and additional tests [16]. (2) Suspected cases of 
Psychogenic Non-epileptic Seizures, identified through 
detailed medical histories, reviews of previous medical 
records, and psychometric assessments [17]. (3) Certain 
epilepsy syndromes sensitive to activation procedures, 
identified by EEGs including photic stimulation and 
hyperventilation tests, which can trigger epileptiform 
abnormalities.

Data sources
The International Federation of Clinical Neurophysiology 
and the ILAE recommend the essential use of video-EEG 
in all patients with suspected epilepsy or clinical events 
[11]. The video-EEG (NihonKohden, Japan) record-
ings of first seizure and epilepsy patients, starting from 
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4:00–5:00 p.m. on the first day and ending at 8:00–9:00 
on the following day, covered the waking and whole night 
sleeping stage. The silver chloride cup electrodes were 
positioned following the international 10–20 system. All 
the EEG recordings were retrospectively reviewed by an 
experienced EEG technologist (JW) and the board-certi-
fied attending clinical epileptologists (Y-x X and S-q L), 
who had obtained intermediate qualification certifica-
tion in the EEG and epilepsy professions from the China 
Association Against Epilepsy. The digital EEGs, pre-
sented in bipolar, referential, and average montages, were 
typically filtered between 0.5 and 70  Hz and examined 
at a sensitivity of 10 µv/mm with a temporal resolution 
of 30  mm/s. Ictal epileptic EEG and IEDs are identified 
based on established clinical EEG practices and past 
consensus [18, 19]. Ictal epileptic EEG was identified by 
morphologic and distributive evolution. IEDs, includ-
ing spikes, polyspikes, and sharp waves with or without 
slow waves, were recognized based on morphology and 
amplitude, standing out in the normal EEG background. 
Ictal epileptic EEG and IEDs were considered epilepti-
form abnormalities (EAs). Recorded whether EAs were 
detected and the latency for the first epileptiform abnor-
mality in each patient.

However, normal EEG variants, such as small spike 
sharp, wicket spikes, and fourteen and six Hz positive 
spikes, were not identified as EAs. It was also worth men-
tioning that physiological spike-wave-like EEG transients 
often occur in the whole-night EEG recording to confuse 
the epileptiform discharges [20], all of these sleep tran-
sient waves should be recognized and identified carefully 
via different montages by experienced EEG recording 
reviewers to avoid false positives.

Variables
The patients were initially categorized into two groups: 
the first seizure group and the epilepsy group. Clini-
cal data, comprising gender, age, the last seizure time, 
EEG recording time, the use of anti-seizure medication 
(ASM), and seizure frequency, were collected for both 
sets of patients.

Patients experiencing their first seizure were classified 
into three categories: a single epileptic seizure, a cluster 
of seizures within 24 h, and a first episode of status epi-
lepticus [21], with the latter two requiring ASM for man-
agement. Subsequently, these patients were subdivided 
into two subgroups based on the use of ASM. Previous 
research [22, 23] categorized the interval time between 
the last seizure and the EEG recording as either within 
24  h or between 2 and 7 days. In our study, we refined 
this into three subgroups: ≤24 h (subgroup S1), between 
24  h and 7 days (subgroup S2), and > 7 days (subgroup 
S3).

In the epilepsy group, the grouping method for the 
interval time remained the same as that in the first sei-
zure group. Based on the definition of drug-resistant epi-
lepsy by ILAE [24], which states that adequate trials of 
two tolerated and appropriately chosen and used ASMs 
can’t achieve sustained seizure freedom, the use of ASM 
was grouped into three subgroups: without ASM (sub-
group M0), with single ASM (subgroup M1), and with 
two or more ASMs (subgroup M2). Referring to prior 
grouping methodologies on seizure frequency, patients 
were categorized into four subgroups based on the num-
ber of seizures per unit time [25, 26]: daily to weekly 
seizures (subgroup F1), one seizure per week to one per 
month (subgroup F2), one seizure per month to one per 
year (subgroup F3), and seizure-free for more than one 
year (subgroup F4).

Study size
According to prior research [23], EEG recordings within 
24  h and more than 2 or 7 days post-seizure demon-
strated epileptiform abnormality detection rates of 77% 
and 33%-41%, with an estimated sample size of 28 cases 
per subgroup. For seizure frequencies above 12/year and 
below 12/year, the yield of epileptiform abnormalities 
was 68% and 41%, with approximately 53 cases in each 
subgroup.

Statistical methods
The detection ratio (DR) of EAs and the latency time for 
the first epileptiform abnormality were calculated for all 
groups and subgroups. SPSS 23.0 was used for statisti-
cal analysis. The chi-square test compared DR differ-
ences, while multivariate logistic regression identified 
factors influencing DR. Kaplan-Meier analysis illustrated 
latency times. For DR below 50%, only maximum latency 
was considered; above 50%, both median and maximum 
latencies were evaluated. The decreased cutoff point for 
detecting EAs was noted. The log-rank test assessed tem-
poral differences in DR. The significance threshold was 
set at P < 0.05, adjusted by Bonferroni correction for mul-
tiple subgroup comparisons.

Results
This study included a total of 360 patients, including 109 
first seizure patients (73 males and 36 females) with a 
mean age of 46.05 ± 21.07, and 251 epilepsy patients (152 
males and 99 females) with a a mean age of 37.32 ± 18.71. 
Upon reviewing EEG recordings, EAs were identified in 
185 of 360 patients. Specifically, IEDs were detected in 
171 patients, and ictal epileptic EEG was recorded in 14 
patients.
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The differences between first-seizure and epilepsy groups
In the first seizure group, EAs were detected in 41 
patients with a DR of 37.6%, and the maximum latency 
time for discovering EAs was 720  min. Among the 109 
patients experiencing their first seizure, the follow-up 
period ranged from 1 to 2 years. Of the 68 patients with-
out detected EAs, 21 experienced recurrent seizures. In 
the epilepsy group, 144 patients detected the EAs with 
a DR of 57.4%, and the median and maximum latency 
times were 300 and 720  min, respectively. A chi-square 
test showed a significantly lower DR in the first seizure 
group compared to the epilepsy group (P = 0.001; Fig. 1a). 
Moreover, the log-rank test indicated a significant dif-
ference in the increase of the DR over time between the 
two groups (P = 0.001). Despite both groups having the 
same maximum latency time of 720  min, the yield of 
EAs in the first seizure group notably decreased beyond 
300 min, whereas in the epilepsy group, EAs continued to 
be detected up to 720 min (Fig. 1b).

Influencing factors and latency times in the first seizure 
group
Table  1 presents the DR in each subgroup. Logistic 
regression analysis was conducted to explore factors 
influencing DR, including gender, age, the interval time 
between the last seizure and EEG recording, and the 
use of ASM. The results showed that the first three fac-
tors had an insignificant impact, while the use of ASM 
significantly influenced DR (P = 0.012). The DR in the 
without ASM subgroup was 23.5%, lower than that in 
the with ASM subgroup (44%), with an odds ratio (OR) 
of 0.33 and a 95% confidence interval (CI) of 0.12–0.93 
(Fig. 2a). The increase of DR with the extension of time 
in the without ASM and with ASM subgroups showed 
no significant difference by log-rank test. The maximum 
latency time in the without ASM subgroup was 240 min, 
while in the with ASM subgroup, the decreased cutoff 
point for detecting EAs was 300  min (Fig.  2b). Table  1 
also indicates that the DR in subgroup S3 (EEG recorded 
over 7 days after seizure) was lower (22.2%), but these 

Table 1 The detection ratio in various subgroups, with the use of anti-seizure medication exerting a significant impact on detection 
ratio
variable subgroup number of patients detection ratio
gender male 73 37

female 36 38.9
use of anti-seizure medication* Without ASM 34 23.5

With ASM 75 44
interval time ≤ 24 h 56 41.1

24 h-7d 26 46.2
> 7d 27 22.2

*P = 0.012

Fig. 1 (a) The detection ratio in the first seizure group is less than that in the epilepsy group. (*P = 0.001). (b) Significant differences in detection ratio 
increase over time between the first seizure and epilepsy groups. In the first seizure group, the detection ratio of epileptiform abnormalities decreases 
after 300 min, while in the epilepsy group, epileptiform abnormalities are detected up to 720 min
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differences were statistically insignificant by the chi-
square test.

Influencing factors and latency times in the epilepsy group
The logistic regression analysis confirmed that gender, 
age, interval time, and ASM had an insignificant impact 
on the DR, while seizure frequency exerted a significant 
influence (P < 0.001; Table 2). DR varied with seizure fre-
quencies: 85.5% in subgroup F1 (seizures daily to weekly), 
72.1% in subgroup F2 (one seizure a month to a week), 
46.7% in subgroup F3 (one seizure a month to a year), 
and 31.5% in subgroup F4 (seizure-free > 1 year). The DR 
in subgroups F1 and F2 was significantly higher than that 
in subgroup F4 (P < 0.001; subgroup F1 vs. subgroup F4: 
OR 10.54, 95%CI 3.91–28.42; subgroup F2 vs. subgroup 
F4: OR 5.91, 95%CI 2.37–14.72; Fig. 3a). The increase of 
DR over time varied significantly among different seizure 

frequencies, as determined by the log-rank test (Fig. 3b: 
P < 0.001 subgroup F1 vs. subgroup F3 or F4, subgroup 
F2 vs. subgroup F4; P = 0.001 subgroup F2 vs. subgroup 
F3). However, no significant differences were observed 
between the F1 and F2 subgroups or between the F3 and 
F4 subgroups. The median latency times in subgroups 
F1 and F2 were 30  min and 120  min, respectively, with 
maximum latency times of 600  min and 330  min. Both 
subgroups F3 and F4 had a maximum latency time of 
720 min. In subgroup F4, EAs were scarce after 240 min, 
whereas in the other subgroups, EA detection gradually 
increased until reaching the maximum latency times.

Although the interval time between the last seizure 
and EEG recording showed an insignificant effect on 
DR in logistic regression analysis, significant differences 
in DR existed among the three subgroups by chi-square 
test (P = 0.001; Table  2). DR was 73.2% in subgroup S1 

Table 2 Demonstrates the detection ratio in each subgroup. Logistic regression analysis demonstrates the significant influence of 
seizure frequency on the detection ratio
variable subgroup number of patients detection ratio
gender male 152 57.9

female 99 56.6
use of anti-seizure medication subgroup M0 40 67.5

subgroup M1 93 49.5
subgroup M2 118 60.2

interval time# ≤ 24 h 82 73.2
24 h-7d 74 54.1
> 7d 95 46.3

seizure frequency** subgroup F1 62 85.5
subgroup F2 43 72.1
subgroup F3 92 46.7
subgroup F4 54 31.5

**P < 0.001. The differences in detection ratio among the various interval time subgroups are significant by the chi-square test (#P = 0.001)

Fig. 2 (a) Variations in detection ratio between subgroups without and with anti-seizure medication. (b) There was no significant difference in the detec-
tion ratio increase over time between subgroups without and with anti-seizure medication. Maximum latency was 240 min in the without anti-seizure 
medication subgroup, and the decreased cutoff point for detecting epileptiform abnormalities in the with anti-seizure medication subgroup was 300 min
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(interval time ≤ 24 h), 54.1% in subgroup S2 (interval time: 
24 h-7 days), and 46.3% in subgroup S3 (interval time > 7 
days). Significant differences were observed between 
subgroup S1 and the other two subgroups (subgroup 
S1 vs. subgroup S2: P = 0.039; subgroup S1 vs. subgroup 
S3: P < 0.001; Fig. 3c). The maximum latency times from 
subgroups S1 to S3 were 600 min, 660 min, and 720 min. 
In subgroups S1 and S2, the median latency times were 
120  min and 300  min, respectively. The increase of DR 
over time showed significant differences between the S1 
and S3 subgroups (Fig. 3d; P < 0.001), and the difference 
mainly happened in the early stages of EEG monitoring. 

The decreased cutoff point for detecting EAs was about 
300 min.

Discussion
In this study, we evaluated whole-night video-EEG 
recordings, which reduced daytime monitoring but cov-
ered the entire night. Unfortunately, due to data limita-
tions, we were unable to compare these with 24-hour 
or longer EEG recordings. Previous studies recommend 
EEG durations of at least 48 h for children and 72 h for 
adults and the elderly to capture a comprehensive view 
of typical clinical events [27], and 24 h to detect interic-
tal epileptiform abnormalities [28]. In our findings, the 

Fig. 3a (a) Comparison of detection ratios in different subgroups of seizure frequencies. **P < 0.001 for subgroup F1 vs. subgroup F4, and subgroup F2 
vs. subgroup F4. (b) Significant differences in detection ratio over time between subgroups F1/F2 and F3/F4. In subgroup F4, epileptiform abnormalities 
seldom appeared after 240 min, whereas other subgroups exhibited a gradual rise in detection until reaching their respective maximum latency times. 
Maximum latency times for subgroups F1 to F4 were 600, 330, 720, and 720 min, respectively. (c) Differences in detection ratio among different interval 
times between the last seizure and electroencephalogram recording. #P = 0.039 subgroup S1 vs. subgroup S2; ##P < 0.001 subgroup S1 vs. subgroup S3. 
(d) Significant differences in detection ratio increase over time exist between subgroups S1 and S3. Maximum latency times for subgroups S1 to S3 were 
600, 660, and 720 min, respectively, with a decreased cutoff point for detecting epileptiform abnormalities at about 300 min
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detection ratios were 37.6% in the first seizure group and 
57.4% in the epilepsy group. These results are comparable 
to those of a retrospective study that reported a cumula-
tive yield of 39% among subjects with a single unprovoked 
seizure and 53% among subjects with epilepsy following 
the first EEG within 24 h [29]. Previous research has indi-
cated a higher incidence of epileptiform discharges dur-
ing non-rapid eye movement (NREM) sleep [30], with 
subclinical seizures occurring more frequently during 
sleep and at night than during wakefulness and daytime 
[31]. Elderly subjects (≥ 60 years old) were also found to 
be more prone to interictal epileptiform abnormalities 
during the 3–4 phase of NREM sleep [32]. In conclusion, 
whole-night EEG recording, which moderately reduces 
daytime monitoring but provides continuous overnight 
observation, is an optimized approach that maintains a 
high detection ratio of epileptiform abnormalities.

Meanwhile, the optimal duration for detecting epilep-
tiform abnormalities in the whole-night EEG recordings 
was observed. The maximum latency times of epilepti-
form abnormalities were both 720 min (12 h) in the first 
seizure and epilepsy groups. However, for the first sei-
zure group with the low yield of epileptiform abnormali-
ties, the detection ratio was distinctly decreased beyond 
300  min, while in the epilepsy group, the epileptiform 
abnormalities continued to be discovered slowly up to 
720 min. This aligns with prior research. The Long-term 
video-EEG recordings, spanning an average of 4 days, 
identified IEDs in 134 (53%) out of 255 patients, with 
125 (49%) occurring during the first hour of sleep [33]. 
Another study involving a 24-hour ambulatory EEG, ini-
tiated from 12 − 1 p.m. and concluding after 24 h, found 
no additional value in the yield of epileptiform discharges 
beyond 13 h in the epilepsy group [34].

Does the effective duration of EEG recording vary 
among different patients when considering the fac-
tors affecting the detection ratio? This study found that 
age and gender insignificantly impacted the sensitivity 
of EEG for detecting epileptiform abnormalities. In the 
first seizure group, ASM was the only factor significantly 
affecting the detection ratio, while it had an insignificant 
effect in the epilepsy group. Some investigators suggested 
that patients without anti-seizure drug therapy and diag-
nosed with epilepsy or seizures were more prone to epi-
leptiform abnormalities in the EEGs [35], while others 
contested the impact of ASM on epileptiform discharges 
among patients with focal epilepsy [36]. In the first sei-
zure group, the detection ratio in the subgroup without 
ASM was less than 25%, significantly lower than that in 
the subgroup with ASM. This difference may be related 
to the underlying severity of the disease rather than the 
effect of ASM itself on the detection ratio. The detec-
tion ratio increase over time was similar between the two 
subgroups. In the subgroup without ASM, the maximum 

latency time was 240 min, likely due to its low detection 
ratio. In the subgroup with ASM, while the maximum 
latency reached 720 min, there was minimal yield of epi-
leptiform abnormalities beyond 300 min.

A study on the first seizure cohort reported a higher 
detection ratio of epileptiform discharges in EEG record-
ings within 24  h after a seizure compared to those 
recorded later (> 24  h) [22]. Another study on patients 
with a history of seizures found epileptiform discharges 
on 77% of EEGs when recorded within 2 days after the 
last seizure, whereas only 41% of EEGs were positive 
when recorded after 7 days of the seizure [23]. Logistic 
regression analysis in this study didn’t identify the inter-
val time between the last seizure and EEG recording as a 
significant factor affecting the detection ratio. However, 
in the epilepsy group, there were significant differences 
in the detection ratio based on different intervals after 
epileptic seizures, as indicated by the chi-square test. The 
extension of the interval time led to a gradual decline in 
the detection ratio of epileptiform abnormalities. In epi-
lepsy patients, the detection ratio was significantly higher 
when the EEG recording was done within 24 h after the 
seizure compared to recordings after 24 h or 7 days. Dif-
ferent interval times for recording EEG after the seizure, 
from S1 to S3, resulted in maximal latency durations 
for detecting epileptiform abnormalities of 600, 660, 
and 720 min, respectively. The decreased cutoff point of 
detection ratio was approximately 300 min, with the most 
significant differences between the S1 and S3 subgroups 
occurring early in EEG monitoring. The median latency 
times for epileptiform abnormalities were 120  min for 
S1 and 300  min for S2. Timely EEGs within 24  h post-
seizure improve detection efficiency in epilepsy patients, 
allowing for a higher detection ratio in less time. Conse-
quently, the maximum duration for overnight EEGs can 
be reduced to 10 h, with median latency times generally 
within 2 h.

A study demonstrated that epilepsy patients with fre-
quent seizures (> 1 per month) were more likely to exhibit 
epileptiform discharges on a 20–40  min EEG recording 
[23]. This study, which extended recording times, still 
highlights the influence of seizure frequency on the inci-
dence of epileptiform abnormalities in epilepsy patients. 
Compared to subgroup F4 (seizure-free for over a year), 
subgroups F1 (daily to weekly seizures) and F2 (monthly 
to weekly seizures) showed a significant increase in the 
detection ratio of epileptiform abnormalities. Conversely, 
no significant increase was observed in subgroup F3 
(monthly to yearly seizures). In the F1 and F2 subgroups, 
the median latency times for discovering epileptiform 
abnormalities were 30 min and 120 min, respectively. To 
detect epileptiform abnormalities as comprehensively as 
possible, the maximum duration of the EEG in subgroups 
F1 and F2 was 600  min and 330  min, respectively, and 
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the maximum latency times in subgroups F3 and F4 were 
720 min. There were no differences in the detection ratio 
over time between the F1 and F2 subgroups or between 
the F3 and F4 groups. Epilepsy patients experiencing fre-
quent seizures (at least one per month) tend to detect 
epileptiform abnormalities in a shorter time, with a maxi-
mum latency time of less than 10 h and a median latency 
time of less than 2 h in the whole-night EEG recording. 
Additionally, in subgroup F4 (seizure-free for over a 
year), there were few epileptiform abnormalities detected 
after 240 min, while in the other subgroups, the detection 
ratio continued to increase slowly until their maximum 
latency times.

The sample size and follow-up period in our study were 
limited; the superiority of the whole-night EEG recording 
and customized EEG duration for diverse patients need 
to be further verified by a comparative study of a multi-
center large sample.

Conclusions
The whole-night EEG recordings, which cover over-
night sleep monitoring while shortening daytime awake 
recordings, are highly effective for detecting epilepti-
form abnormalities. In both the first seizure and epi-
lepsy groups, the maximum latency times reached 
720 min (12 h); however, the detection ratio in the first 
seizure group significantly dropped after 300  min. For 
epilepsy individuals with frequent seizures (at least once 
per month), or those who undergo EEGs within 24 h of 
a seizure, the detection ratio of epileptiform abnormali-
ties is significantly enhanced, with the maximum latency 
time reduced to 10 h and the median latency times typi-
cally around 2  h. In patients who had been seizure-free 
for over a year, detection ratios notably declined after 
240  min. This study underscores the importance of 
customizing the optimal duration of EEG for different 
patients, which is a new endeavor and exploration.
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