DOI : 10.13515/j.cnki.hnjpm.1006-8414.2026.06.006

2015—2025 F R A B RRITIRFF 4T
5 & imta 3 iR B

IR, FEK, Ty, RE, FEIL, TH%m, %, BfH, 00F
T A R T s DN 2 A E, W M 450016

EE: BEY b 2015—2025 S0 B SR LA T I LR AR S, PR AN IR IR 1) e 21 Tt A5 2R 7 1%
TRRATE S T T AR R RE . 2538 B “ T EROm T i E B R il 2015—2025 4R 4 SR AL
IREE, KA JoinPoint [l T I A S, L R4.5.1 BAFHE SARIMA . XGBoost Al
Prophet #&5, Tl 2025 4F 1—9 ATMETE FIIEAHRIRE K485 1% 2 (mean absolute error, MAE) .
Y% 2 (root mean square error, RMSE)., *F¥Ji% %3 (mean error rate, MER) FIXIFR -3 4806} 1 43 b i
# (symmetric mean absolute percentage error, SMAPE) TFAM A FUI 2 . SEFR 2015—2025 4EM G &
THR PRI 16 071 ], TAETAR T, HFHRWER 1.52/10 73, BEERET A, migsE
FF 4—7 AR 11 HEWRE 1 A; BRT 4~<10 5 JLEMBIMN . KHEH 2B HEAZ .
2019—2022 FRBHLE THE (APC=-47.85%, P<0.05), 2023 4Fi2tiE EF+ (APC=105.62%, P<0.05).
Prophet #H &AM AE I IE, MAE (22.96). RMSE (28.50). MER (11.87%). SMAPE (17.64%) {H¥fk
T SARIMA 1 XGBoost #41, AW (<5 M) FIMECRLF, 5 A5 K BEEW R . 450
2015—2025 S F B PR LL AR A 2 “ PR —BRFE—[nIT1” 3 M B, RO ATRERT b DXCRAIE 70 A7 B0 E
FERT S, 5 SARIMA #1 XGBoost #AUAHLL, Prophet F4Y & 3t SEAR 1 L RE o
KU RAMG RATWRRIE: ROE% T, B
HES#ES: RI51.1,RISL3 SCERFRIRAG: A
Epidemiological characteristics and evaluation of an incidence trend prediction model for scarlet fever in
Henan Province, 2015-2025
SUN Xiangyuan, HUANG Jiamin, WANG Panpan, ZHANG Yu, QI Haihui, WANG Mengru,
WANG Hao, GUO Xiaofang
Emergency Office, Henan Center for Disease Control and Prevention, Zhengzhou, Henan 450016, China
Corresponding author:GUO Xiaofang, E-mail: 13938570723 163.com
Abstract: Objective To analyze the epidemiological characteristics and incidence trend of scarlet fever in Henan
Province from 2015 to 2025, and to evaluate the application performance of different time series prediction models
in forecasting the epidemic trend of the disease. Methods The incidence data of scarlet fever in Henan Province
from 2015 to 2025 were collected from the China Disease Control and Prevention Information System. JoinPoint
regression model was used to analyze the long-term incidence trend. SARIMA, XGBoost, and Prophet models
were constructed using R 4.5.1 software to predict the incidence of scarlet fever in Henan Province from January
to September 2025. The prediction performance of the models was evaluated using mean absolute error (MAE),
root mean squared error (RMSE), mean error rate (MER), and symmetric mean absolute percentage error
(SMAPE). Results A total of 16 071 scarlet fever cases were reported in Henan Province from 2015 to 2025, with

no deaths, and the annual average incidence rate was 1.52 per 100,000 population. The incidence showed an
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annual bimodal seasonal distribution each year, with peaks concentrated from April to July and from November
to January of the following year. The disease was highly prevalent in children aged 4-<10 years and in northern
cities of Henan Province. The incidence trend presented phased changes: the number of cases decreased
significantly from 2019 to 2022 (APC=-47.85%, P<0.05), and increased rapidly from 2023 onward
(APC=105.62%, P<0.05). Prophet model had the optimal comprehensive performance, with MAE (22.96), RMSE
(28.50), MER (11.87%), and SMAPE (17.64%) all lower than those of SARIMA and XGBoost models. It
showed a good short-term prediction performance (<5 months), and prediction accuracy gradually decreased when
the forecasting period exceeded 5 months. Conclusions The incidence trend of scarlet fever in Henan Province
from 2015 to 2025 presented a three-stage pattern of "stability-plunge-recovery"”, with relatively stable distribution
characteristics in terms of population and regions. In short-term prediction, Prophet model exhibited better

performance compared with SARIMA and XGBoost models.
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