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[Abstract] Objective To compare five time series models and predict the monthly incidence of bacillary dysentery
in Qinghai Province in 2024, and provide reference for the prevention and control. Methods The epidemic charac-
teristics of bacterial dysentery in Qinghai Province from 2014 to 2023 were analyzed. R4. 3.1 software was used for
establishing seasonal autoregressive integrated moving average (SARIMA) model, Holt-Winters triple exponential

smoothing (Holt Winters) model, exponential smoothing (ETS) model. neural network autoregression (NNAR)
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model, and trigonometric seasonality, Box-Cox transformation, ARMA errors, trend and seasonal components
(TBATS) model. Fitting effect of the models was analyzed and accuracy was compared. Results From 2014 to
2023, a total of 5 833 cases of bacterial dysentery were reported in Qinghai Province, without deaths, male to fe-
male ratio being 1.23:1. The highest incidence was reported in 2016 (15. 45 per 100 000 people) , and the lowest in-
cidence was reported in 2023 (3. 68 per 100 000 people) . Incidence increased from 2014 to 2016, then decreased,
showing an obvious overall downward trend. Case number in <(5 years age group was the highest. accounting for
29.76% of the total cases (n=1 736). Regarding population distribution, the top three were children in childcare
institutions and scattered children (35.56%), farmers (24. 65%), and students (12. 62%). Except the additive
Holt-Winters model, the predicted trends of the other four models were consistent with actuality. The ETS model
had the best fitting effect, with a relatively balanced overall performance (training set; MAE = 0. 13, RMSE =
0.21, MAPE=19.55%; testing set: MAE=0.11, RMSE=0. 16, MAPE =28. 66%). It is recommended to pre-
dict the incidence of bacillary dysentery in Qinghai Province based on ETS model. Conclusion From 2014 to 2023,
bacterial dysentery in Qinghai Province showed a downward trend, with the peak of the epidemic from June to Au-

gust. Preschool and scattered children were high-risk groups. Among the five prediction models, ETS model has the

best fitting effect, and can be used to predict the incidence of bacillary dysentery.
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hai Province from 2014 to 2023
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Figure 2 Percentage bar chart of population with bacterial dysentery in Qinghai Province from 2014 to 2023
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Figure 3 Time series chart of bacterial dysentery in Qinghai

Province from 2014 to 2023
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dysentery in Qinghai Province from 2014 to 2023
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Table 1 Comparison of accuracy of five models for bacterial

dysentery in Qinghai Province from 2014 to 2023

PGS A MAE RMSE MAPE(%)
24 SARIMA 0.16 0.23 22,09
Holt-Winters ARAIEE 0. 18 0.26 27.83
Holt-Winters FH 3¢ 5% 7 0.17 0.24 24,74
ETS 0.13 0.21 19.55
NNAR 0.14 0.21 23.38
TBATS 0. 14 0. 21 19. 94
Wik  SARIMA 0.11 0.13 40. 40
Holt-Winters fHIEEE 0. 20 0.23 91.72
Holt-Winters fHIFLA  0.17 0.22 46. 01
ETS 0.11 0.16 28. 66
NNAR 0.12 0.14 55. 34
TBATS 0.12 0.17 35.51
0.11
g o 007 00p e
= 0.07
E 0.04
E o 0.01 0.01

6 LT ETS MUBBUIN 2024 4 7516 4 41 15 55 SR
Figure 6 Prediction results of bacterial dysentery in Qinghai
Province in 2024 based on ETS model

3 itig

20142023 4 1 4 40 0 PE R R BT i
5833 fi], 2016 4 AP A ILET R %18 IR
(2016 4E R KA 2014 4 FFHT 6.04%) , Z 55



A [ RG24 A 2025 4E 10 A48 24 %5 10 ] Chin ] Infect Control Vol 24 No 10 Oct 2025

+ 1393 -

B FE (2023 4E 8 2016 E TR T 76.18%) . ik
ST BB, 2023 4 K AL 2014 4F SR
T 74.74% /1 14.57/10 &R 3.68/10 Ji, X
S Y BURF B 45 1 B 5 1 it A R N HE B 9
77 3, 20 TR I R B T O B s . AR
T o 75 V48 200 B P R R0 AT o T L s gt
S48y 31X A] BE 5 H ki Ak v i B 40 O IS b IX AR OK B
Jiti ¥ 5 A D% s R o 3 K TRt B, DA U0 4 T
IR G K IR AE B I R A . [RIB, E2E Rk AR R
FCHLRY L S LB X 5 [ Py Al et —
H., RFERILERRERGE KT AT E MRS
B R A AR I e AU A vy o BRI L AT
5 FB A Bty TR ) S B B

] P 7 200 T M 0 9 TS AU 9 v I P 1) e 37 A
RV /0 o Z2 8000 53 A0 5E T 4 3R 1 43 i sl o — A
BRI T e B IA X iE ] ARIMA 2R &
A A RO AT s TRINTIT A B X0 3 3ot 4 3 1
v B it 245 P S0 D00 S8 7 00 T e AT L A R SO 1
AW R FH T T 00 A5 A AT R EL B IE 7 A Y R
JE B RRAR T RS Ak B 0L 00 IXURS: B T T S 4
) RS A 1 5 A 1 L S T A A0 TR R R A )
BB TARRE T RS E Bl A S K .

KBS, B Holt-Winters AH IS Y 545 2501
AN 22 A, HA AR R 1 RE A I e W 75 148 2014—
2023 4 20 T Pk B AT FRAE S A o ETS
LR R AR R I L U254 . MAE = 0. 13, RMSE =
0.21 MAPE=19.55%). Xu[fit5 ETS fAIH K
S 300 TUI 5 B A K 40 A s )R A B s A oL TR
BF s AN TR R TR 4 A 45 R 19 22 S U0 WA e R B T B —
RLTRY TGO | 1 1 25 G 22 A A6 R0 235 SR A7 ) . 0
RN 2024 AF T A A0 R R R R T
2023 AEA T BE BB 68 H i g Y
RIZEAT PR RRAE

FH T 4 B R R e S R A 1 B i g I ]
L D T R g ) A A T ) A 1 L R — B
WHRBAKEAN DY G E . A5 H
22 ol YOI S 78 o) T VR AR A AP R 9 AT I, H AT
— & WAHE B TE R RPE . Rl N DR
by 3 PR3 A 0 PR R A A P A N AR, AT RERR
Tl 7 SR A5 S A AR RS . SRR IE A T 250K
YN B S b BRI B 9 4 2 A AR A, DLtk — 25 R T
TG B

HB R AN FAREEA SN E,

(& % xx ]

[1] Spiga L, Jimenez AG, Santos RL, et al. How microbiological
tests reflect bacterial pathogenesis and host adaptation[]].
Braz J Microbiol, 2021, 52(4); 1745 — 1753.

[2] Lu T, Das S, Howlader DR, et al. Shigella vaccines: the
continuing unmet challenge[J]. Int J Mol Sci, 2024, 25(8):
4329,

(3] R BRI AU IR 20 4 B P 500 95 % s 19 52 e L ol B FE A

R (D], Ak Eeph FRER S, 2023,
Huang XF. Influence mechanism and attribution risk of envi-
ronmental meteorological factors on the incidence of bacillary
dysentery[ D]. Guilin: Guilin University of Electronic Tech-
nology, 2023.

[4] Zhu YL, Lin SH, Dong SB, et al. Incidence and trends of 17
notifiable bacterial infectious diseases in China. 2004 — 2019
[J]. BMC Infect Dis, 2023, 23(1): 273.

[5] Yang PY, Cheng PF, Zhang N, et al. Statistical machine learning
models for prediction of China’s maritime emergency patients
in dynamic; ARIMA model, SARIMA model, and dynamic
Bayesian network model[ J]. Front Public Health, 2024, 12;
1401161.

[6] Al Mobin M, Kamrujjaman M. Downscaling epidemiological
time series data for improving forecasting accuracy: an algo-
rithmic approach[ J]. PLoS One, 2023, 18(12): ¢0295803.

[7] Tesfaye S, Regassa F, Beyene G, et al. Spatiotemporal analy-
sis and forecasting of lumpy skin disease outbreaks in Ethiopia
based on retrospective outbreak reports[]J]. Front Vet Sci,
2024, 11. 1277007,

[8] Zenia S, L.”Hadj M, Selmane S. A hybrid approach based on
seasonal autoregressive integrated moving average and neural
network autoregressive models to predict scorpion sting inci-
dence in El Oued province, Algeria, from 2005 to 2020[J]. J
Res Health Sci, 2023, 23(3): e00586.

[9] Alphonse N, Odendall C. Animal models of shigellosis: a his-
torical overview[ J]. Curr Opin Immunol, 2023, 85; 102399.

(10T 0. BB, skms. 4. 20052021 45350 048 40 B 10 93 I

AT AL 43 BT B 87 399 s T [ . Al 5 s 4 o ¢ i 2022,
26(11): 1303 — 1308.
Cai J, Huang SQ, Zhang P, et al. Epidemiological analysis
and short-term prediction of bacillary dysentery in Hubei Pro-
vince from 2005 to 2021[J]. Chinese Journal of Disease Con-
trol & Prevention, 2022, 26(11): 1303 = 1308.

C11] gkaRI%. SR, gkl . 45, 2014—2022 48 7 545 41 PR

TATHG AL A AT LT ] A 2l 22 5. 2024, 28(6):
641 — 645.
Zhang RB, Tian R, He JB, et al. Epidemiological characteris-
tics of bacterial dysentery in Yunnan Province from 2014 to
2022[J7]. Chinese Journal of Disease Control & Prevention,
2024, 28(6): 641 — 645.

[12] WA, BB, BRI, 5. 2016—2019 4Edb 50 240 1 P 5
MR A L. # A 36 T A, 2022, 16(4), 244 -



[13]

[14]

[15]

[16]

1394 -

Hh IR ek e 2 il A A 2025 4 10 A 5 24 5 10

Chin J Infect Control Vol 24 No 10 Oct 2025

248.

Tian Y, Huang Y, Chen YW, et al. Epidemiological charac-
teristics analysis of bacillary dysenteric cases in Beijing, 2016 —
2019[J]. Capital Journal of Public Health, 2022, 16(4); 244 —
248.

BB, Ba#ER, XEHE . 4. 20072021 4E 1L R E M A Ik
TR 98 K 95 e AE T T 43 A (7). s M. 2023, 38(8):
929 = 933,

Cui WH, Lv YL, Liu HY, et al. Incidence characteristics and
prediction of hepatitis E in Yantai, Shandong, 2007 — 2021
[J]. Disease Surveillance, 2023, 38(8): 929 — 933,

EI5 . BUNI k. A B R AL AT R AE T A s T (9 B 9 T
[J0. Wolk SR, 2024, 40(10) . 1422 - 1425,

Wang T, He XY. Research progress on epidemiological chara-
cteristics and incidence prediction of bacillary dysentery[ J].
Occupation and Health, 2024, 40(10) . 1422 — 1425,

FRE BON k. HET A G WA g T 345 T i B 5 A 1A
PR K ) ], A 3% TR 5 By BE o, 2023, 34(5)
30— 34.

Wang T, He XY. Seasonal autoregressive moving average
model-based prediction of bacteriophage dysentery incidence
trends in Xinjiang[J]. Journal of Public Health and Preventive
Medicine, 2023, 34(5): 30— 34.

TRAERR . R S, 45, 20132022 4R R 45 H X 40

[17]

TSR AT FRAE B S AR A3 B L) ). B BB B2 2+ 2024,
30(2): 91— 94,

Zhang GX, Xu YC, Zhou J, et al. Analysis on the epidemio-
logical characteristics and etiological characteristics of bacillary
dysentery in Futian district, Shenzhen from 2013 to 2022[J].
Applied Preventive Medicine, 2024, 30(2): 91 — 94,
Maipan-Uku JY, Cavus N. Forecasting tuberculosis incidence
a review of time series and machine learning models for predic-
tion and eradication strategies[ J]. Int J Environ Health Res,

2025, 35(3): 645 = 660.

R 3L i 4 - ZE 0038

A5 AR LM R BT S A 20142023 44
TR R 8 L AT AR A e 0 0 A R T R [T ). e e o 2% AL 2025
24 (10): 1389 — 1394. DOIL. 10. 12138/j. issn. 1671 — 9638.
20252077.

Cite this article as ; JIANG Yuqi, ZHAO Jinhua, LONG Jiang, et

al. Epidemiological characteristics and prediction model of bacillary
dysentery in Qinghai Province, 2014 — 2023 []J]. Chin J Infect
Control, 2025, 24 (10): 1389 — 1394, DOI. 10. 12138/j. issn.
1671 — 9638. 20252077.



