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Abstract
Background and Objectives: Pediatric epilepsy is a significant public health issue. Electroencephalography

(EEG) is a highly valuable tool for supporting the diagnosis and treatment of epilepsy. Limited EEG availability
at many hospitals often necessitated patient referral to a tertiary care center. This study aimed to identify
factors associated with abnormal EEG findings and to develop a clinical scoring system to predict abnormal
EEG in children presenting with seizures.

Methods: This was a prognostic prediction research study, retrospectively collected data from the medical
records of pediatric patients with seizures who were admitted to Chaiyaphum Hospital and underwent an EEG
between January 1, 2022, and December 31, 2024. Patients were divided into two groups: normal EEG and
abnormal EEG. Data analysis involved descriptive statistics and a multivariable risk difference regression approach
to identify prognostic factors and assess the model’s performance.

Results: Out of 60 patients, 18 (30%) had abnormal EEG findings. Five predictive factors associated with

abnormal EEG (focal seizure, absence seizure, age of seizure onset >72 months, age <72 months, no fever)
were identified and used to create a clinical scoring system. The system categorized patients into a low-risk
group (<3 points) and a high-risk group (=3 points). The scoring system showed an AUC (area under the
receiver operating characteristic curve) of 0.789 (95% Cl 0.655, 0.923) and demonstrated good predictive validity.
Conclusion: This study successfully developed an effective scoring system based on five prognostic factors
(focal seizure, absence seizure, age of seizure onset >72 months, age <72 months, no fever) to predict
abnormal electroencephalography (EEG) in children presenting with seizures. The scoring system may be used
to help decide which patients with a high-risk score (=3 points) should be referred for an EEG at a hospital with
higher capability.

Keywords: pediatric seizures, electroencephalography, abnormal EEG, clinical score, prediction model
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(12/18) Awd g (specificity) oeffi¥evay 83.3 (35/42)
A1YIUI8KaUIN (positive predictive value; PPV)
agfi¥ouar 63.2 (12/19) Aviurenaay (negative
predictive value; NPV) asﬂiﬁ%aaax 85.4 (35/41)
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Calibration plot uandlfiufenuaenndasdia
59%319 EEG positive score iU abnormal EEG fidung
1§ s EEG positive score Smnuilodlusediui (s a)
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KansMAdeUANLTEsAely (internal validation)
#2878 Bootstrap resampling 200 A%y wuimd1nms
MIIVFDUAILNTZUIUNIT Bootstrap A1 AUC anas
\Entiosann 0.789 (Framnuiesy 95% ag’ﬁ 0.655,
0.923) wde 0.783 (F19AuLTosTY 95% agjw?‘i 0.662,
0.920) wandliiuILuudansinuanus

Decision Curve Analysis wansloiunaUse o
yenddnfidululdves EEG positive score tiasan
A1 Net Benefit (NB) w81 EEG positive score gnin
situation LW3suiieutedensal (nsdl treat all fio
Winssnwgtheyniewaiioud] abnormal EEG uagnsel
treat none Aa hisnwidUlusielalasfisudiinesd
abnormal EEG) saeatasmnutnaziduvesinasi (5U7 5)

anwaziiAne Normal EEG Abnormal EEG p-value
LA 0.405
¥Y 20 (47.6) 11(61.1)
AN 22 (52.49) 7(38.9)
919 (1how), (mean+SD) 47.4+44.4 71.3£61.6 0.095
o1gidnadausn (Few), (mean=SD) 37.38+44.4 71.3+60.43 0.04*
Focal seizure
No 41 (97.62) 12 (66.67) 0.002*
Yes 1(2.38) 6 (33.33)
GTC/GT seizure 0.001*
No 2 (4.76) 8 (44.44)
Yes 40 (95.24) 10 (55.56)
Focal with secondary GTC/GT seizure 0.514
No 41 (97.62) 17 (94.44)
Yes 1(2.38) 1 (5.56)
Absence seizure 0.08
No 42 (100.00) 16 (88.89)
Yes 0 (0.00) 2(11.11)
Fever 0.024*
No 16 (38.10) 3(72.22)
Yes 26 (61.90) 5(27.78)
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M19199 1 anwagiiluvesithe (ve)

dnwaziiAne Normal EEG Abnormal EEG p-value
WAIUINIS 0.658
Normal 37 (88.10) 17 (94.44)
Abnormal 5(11.90) 1(5.56)
Skin lesion 0.547
No 39 (92.86) 18 (100.00)
Yes 3(7.14) 0 (0.00)
22 seizure semiology 0.212
No 41 (97.62) 2(11.11)
Yes 1(2.38) 16 (88.89)
Encephalopathy 1.00
No 41 (97.62) 18 (100.00)
Yes 1(2.38) 0 (0.00)
Seizure frequency (f97u), mean (+SD) 2.05+1.67 2.33+2.37 0.596
Duration of seizure (3u1#), mean (+SD) 130.95+145.98 138.3+270.26 0.891
GTC = generalized tonic-clonic, GT = generalized tonic, SD = standard deviation

*0<0.05

M99 2 AzwuungniwueliiuwiasfmuUTIue Wellasedisag multivariable risk regression analysis

Predictors RD 95%ClI p-value AUC Score
Focal seizure 0.5190  0.1894/0.8486 0.002 0.6548 4
Absence seizure 0.3257  -0.2812/0.9326  0.293 0.5556 3
Age of seizure onset >72 months 0.3173 -0.1513/0.7860  0.184 0.6548 2
Age <72 months 0.1667  -0.2497/0.5831 0.433 0.6071 1
No fever 0.1299  -0.1082/0.2681 0.285 0.6706 1

A15199 3 Useansnm (confusion matrix) ¥a4 EEG Positive Score

EEG
Score Total
normal abnormal
AYHUUAILLEEIN: Negative (<3) 35 (58.33%) 6 (10.00%) 41 (68.33%)
ﬂzLLuumwm?imqq: Positive (>3) 7 (11.67%) 12 (20.00%) 19 (31.67%)
Total 42 (70.00%) 18 (30.00%) 60 (100%)

§ee: EEG, Electroencephalography
WUIBLAR: Sensitivity = 66.7% (12/18), Specificity = 83.3% (35/42), Positive Predictive Value (PPV) = 63.2% (12/19),
Negative Predictive Value (NPV) = 85.4% (35/41)
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