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Construction and tiered early warning system for the influenza composite

index in Guizhou Province during winter and spring
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Abstract: Objective To construct an influenza composite index for Guizhou Province and predict the epidemic threshold and
graded thresholds for influenza. Methods Winter —spring influenza surveillance data from the 2017/2018 to 2024/2025
influenza seasons in Guizhou Province were selected. The influenza composite index was constructed using three indicators:
the influenza-like illness percentage, influenza nucleic acid positivity rate, and influenza—like illness outbreak count. The
moving epidemic method (MEM) was applied to predict the epidemic threshold and graded thresholds for the 2025/2026
influenza season in Guizhou Province. The model performance was evaluated using sensitivity, specificity, and the Youden
index. Results A total of six influenza seasons (2017/2018, 2018/2019, 2019/2020, 2021/2022, 2023/2024, and 2024/2025)
were finally included for constructing the MEM model and conducting early warning analysis. The sensitivity, specificity, and
Youden index of the model were 0.90, 0.96, and 0.86, respectively. For the 2025/2026 influenza season, the pre—epidemic
threshold was 0.73, the epidemic start week was week 45 of 2025, the end week was week 9 of 2026, and the estimated
epidemic duration was 17 weeks. Conclusion The constructed influenza composite index demonstrates good performance in
assessing influenza epidemic levels in Guizhou Province and can provide a scientific basis for influenza surveillance and
early warning in the region.
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Figure 1 Nucleic acid positivity rate and subtype composition of influenza viruses during the 2017—2025 influenza seasons
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Figure 2 Distribution map of seasonal influenza composite index, 2017—2025

MEM FERIFF 45 5 R |, 2025/2026 4E7 47221
WATRIEE R 0.73, WATIFMR IR Ry 2025 44 45
Jil S5 E R 2026 45 9 J8], FREEat R 17 J, o
&5 m BERATEE N 1.66.2.62.3.21, WK 3.
2.4 HUEOHE 5 NITE A B BR 20202021 A
2022/2023 AFE PS5 AT ZE R ZE RS2, A
R A AR 8 AT A TR . 25 R

7, BUBE AT ) R 0.78 H557HE N 0.97
LPEIRECN 0.75, HIFHRTBRIAH L , RABE 28 45
HOFEAR, SRR BLERE T R T S50 RS , 0 i
IR PATR PN RE S TR T AT
AR AG X N 4 236 2 i I B 3 A7 R A 1Y
B , HLAERPR i T B IOE | IS BRIX P
R RAT R A TIE A B



PR TR BE2# 2026 455 53 555 15 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 15 + 2863 -

35
S T 321 . msmaden
g 17 )
---------------------------------------- 2.62 o
2 ety A4 R 1
o \ f
o HOAEAT I
3}; 2
4z TEAT 0 R
s 1.66 R
w5 1.5 == AT I
S
1
o7z TN
0.5
o L v v e e
FE R PR R EE P EFE T EFETEEEEEREE
O d N MY WWOURNOAOO AN -ANMSTWMOM~NNNRRNO dNMTIN O~ N O
S ST TN NN N o o o -~
I Tal /

B3 2025—2026 AT IEREE G U A F

Figure 3  Distribution map of influenza composite index for the 2025—2026 influenza season
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Table 2 Comparison of model performance and epidemic season parameters under different analytical schemes

AW S RIPE RS 2P FREL WATF R R WATES R AR L] ()
SRR 0.90 0.96 0.86 2025 4F45 45 & 2026 4E55 9 JH 17

U BT 0.78 0.97 0.75 2025 4E45 50 & 2026 4E45 11 4 14

3 T it T B bRdg 5

SCHRTE HE MEM AR R FH 28075 2 2 /0 LA
P20 M4 2017—2025 A4 AN UBRGAT
75, B IR W R, A O 97 S it ) S i A o 3
AL RE AT , §:3K 202072021 AT IR AR 7
TTIRAS, R 5 R (ARl A 2022 4F i i
By 2 45 i % K 2023 AR RIS RS “ 22k L
A N E s AR F TR AR R, 23
202220234 F AT I E ZE AT R, AR T AR
ZEWAT A, O 2020/2021 F 2022/2023 4E A4S
WATZE, EHCT 2017/2018.2018/2019.2019/2020 .
2021/2022,2023/2024 F 2024/2025 4F54 A AT E
B , AT A BB 2K . 45 R s MEM FA1Y
RN 090,45 5 K 0.96, ZEF5%5CH 0.86, B4
RS

VT R [ 2 DAIE RS AR 25 5 1 O =k
LB A T IO BRI 5 T A0 Bl | R B A TR
G I 1A 258 % it S 19 2 i 92 1 A0 M I N 25
S I B AL A% ()35 Bh 7K V- (BRI ML 32 67 faf B2
JERAE SRR BT rh g | R B B v R 1 D0 S5 A [R) 4 B
WL B B A A I T O, ELA IR K 5
B = B 5 IR RS SR GOk, DI A AR
A, FEF 1R IR b A 0 TR LR A HR AL AR
% T Ay 4 T b A B L SRR ) B AR Bl A R TR
Sk AR PR A TV A A T 5 B R i R B A i
ANTRRA TR e 1 B AR TR 2 e i, )

MEM #7815 F i 5 e ko v, ©
A EBAT SRRV T HAEA [RIE R R A A 2R 2
L 1] A8 AR 5 TS P A SR A% TR P et <7
DU SRR AY | 5 B i o FHASCR , b st TR
TR 9 8 e B A TR P R R i B SR A M 1
B A TR, AE R 0T AR R B T IS TR
UFEE IR ABFREAE R R (A 61 A 43 o L
DL SRR A% 1R P S5 AR I8 S 191) 2 2 928 1 by
B MEM 5 81 RA5 % R 0.90, 457 53 B 0.96, 295 45
R 0.86, B RVFEARIL A BRI A TATZE T,
TATHT BB G FILE 0.68 ~ 0.74 Z[6), 88w miAT B E A
T 2.71 ~3.16 Z[A], AT —Mels T4 47—49 Ji  Fiak
BFIEA 13 ~ 27 J8o Ll o G S Mt d T4 2kt (] 5
A5 I ()30 Fl AR — S, KT i —2P 1
3 MEM B AR AN [] Wil P 4 20 6 v i R 1 i e
AR FRFRALA, LASE 0 0 BN o0 7320 1 R el e
FAERATE

VEAY 48 b BB B ml AR A 0L A AR T,
2024/2025 AT ZE LR R UE K 0.69 (K FHE
TATZRPUE AR E N I IR A e ) 3%
TR HF R AT RE S, SN 4 2023 4F 4 H g il
FEI 13 R NG BE e R 3 & X L BE B 29 4K,
2024 AF SO I WD s AT R R PRI 202472025 4
AT 2R R R AR T AR S WA R AT )
SRR O, HARF IR 538 1 i i = B A 191)
TE PR AEASCRAE SRR TR T e A R



- 2864 -

AT 227 2026 4545 53 %45 15 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 15

GO ATRE T MR E R, REUEIIEE AN
T T AR ALA RCR . AR 202472025 4
TLAT AR RGO RIS, 5 T 2% R 19 v DA 119 T
AR (RBIRRE S B A e, 2R AL R I A 7 B B iR
SREST R4, FETIERBR L e, SR S B B Tk
G RIRAR T i AN B AL T AR M R, RIS 2945
B4 7 RN B 4 s, R b, i 2 fim e X iy o1 P
B B o 245 S = I RIS 3, i i o4 A
FERE S B B TR R R AL O AR, LA
e BE S BT B X4 T LT B RS, DA
FHHRE RO el T R, 2D P T W S
AIEE MR S AR DT 4 iR TR 1Y) B b v
i

ARWFFEAEAELL T SR BRI (1)SZ A RIBR ], R ah A
KGR ZE R R R R AR UVE R 73T , AT RS2 A
RIFEARRIGE BT T A F M 5 (2) AKX ] Bl 2 43
SRR 45 SV Y IR A T R R R i 8 A A I 22
5, 55— A ] RERE S 4 WA R R R AR 55 (3)
B RY () T B8 7 0 R 2 0 By BE PR B UE T RE
2025/2026 4 AT 245 oI5 R SE PR W I B R 1 7
[E1 R0 1 22U i = W I B 1 G
JRIBR A AR 2 A MEM R AL 7 i 22 W T A rh
E— DA AR AR L ST IR R oA
HUARE P e 4 RN B v 101 DA R R R 8 E
RIS AT RAEAEAT 2 ph

S 30k

[ 1] Hannaford A, Aleissa M, Sherman AC. Update on influenzalJ].
American Journal of the Medical Sciences, 2026, 371(2): 124-132.

[2]  World Health Organization. The burden of Influenza[ EB/OL]. [2026—
06-08]. https://www.who.int/news—room/feature—stories/ detail/the—
burden—of-influenza.

[3] Huang HH, Yuan Y, Li HX, et al. Traditional Chinese medicine for
preventing influenza:a systematic review and meta—analysis [J].
Frontiers of Medicine, 2026, 13: 1736574.

(4] VLR, ARG, & 5535 . ALY TUMA R 04 10 T B B ok e
[J]. "B B RRYL AR, 2023,33(16) :2550-2554.

Shen SJ, Cui XM, Cao WC. Application of prediction model for
infectious diseases and progress of research [J]. Chinese Journal of
Nosocomiology, 2023, 33(16): 2550-2554.(In Chinese)

[5] Vega T, Lozano JE, Meerhoff T, etal. Influenza surveillance in
Europe: comparing intensity levels calculated using the moving
epidemic method[J]. Influenza and Other Respiratory Viruses, 2015,
9(5): 234-246.

[6] Liang YL, Sun ZB, Hua W, et al. Spatiotemporal effects of

global peaks  [J].
Environmental Research, 2023, 231: 116171.

[71 AES&, RO, AVRIE . 1951-2021 4F 50 I A I A8 Tk Ry
fiEL]. RS AR P83, 2023,62(6) : 22-30
Xiong M, Zhou QW, Sun RG. Characteristics of the temperature and

meteorological  conditions  on influenza

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

rainfall variations in Guizhou during 1951-2021 [J]. Acta
Scientiarum Naturalium Universitatis Sunyatseni, 2023, 62 (6):
22-30.(In Chinese)

VIARAR. T IR R L7748 03 UL o g S5 B K JaiA T g
B EORRL Z AT X REFE A RTFED]. VEF . [ R
,2024.

Xu DD. Research on prediction models and epidemic volatility index
and moving epidemic method based on influenza surveillance in
southern and northern provinces of China [D]. Shenyang: China
Medical University, 2024.(In Chinese)

Peng WY, Liu H, Wang X, et al. Analysis of epidemiological and
evolutionary characteristics of seasonal influenza viruses in Shenzhen
city from 2018 to 2024{]]. Viruses, 2025, 17(6): 798.

TR, FREEAR, ORI, S T UREORE A 1)
2023-2025 47 J3 o [ PR 22 9 D [ A H AT A AIE 43
Brial. PARRA T AR, 2026,47(4) : 603611

Su RN, Zheng JD, Zhao HT, et al. Analysis of co—detection epidemic
characteristics of multiple respiratory pathogens in China during the
2023-2025 surveillance years based on influenza-like illness
surveillance [J]. Chinese Journal of Epidemiology, 2026, 47 (4):
603-611.(In Chinese)

Tay EL, Grant K, Kirk M, et al. Exploring a proposed WHO method
to determine thresholds for seasonal influenza surveillance [J]. PLOS
One, 2013, 8(10): e77244.

HAL R, IR 55 BshiitAT DX )7 )1 48 S A T
PO BUE R RLA [)]. PR AR i A K, 2026,42(3)
382-387.

Dong S, Cheng XW, Zhou LJ, et al. Application of moving epidemic
method in the epidemic grading and early warning of influenza in
Sichuan Province [J]. Journal of Preventive Medicine Information,
2026, 42(3): 382-387.(In Chinese)

TREE AR SHIGE AR BT X ATE T T A S
VU GAT IR B BUE TR )], P E AT TAE,2023,39(7):
817-822.

Ding KQ, Gu SH, Lao XY, et al. Application of moving epidemic
method in early waming of influenza incidence intensity in
winter—spring season in Ningbo city [J]. Chinese Journal of Public
Health, 2023, 39(7): 817-822.(In Chinese)

T SRV KA, A N IR B AT X M A f e RO S
AL mUHT AT 2 R BB AR R E PR TR A, 2020,27
(4):271-274.

Wang Y, Wu SS, Zhang L, et al. Establishing epidemic thresholds for
tiered warning alerts of influenza in Beijing based on moving
epidemic method and synthetical index [J]. International Journal of
Virology, 2020, 27(4): 271-274.(In Chinese)
I A, A, AR LA ISR A HE RO £ A T
EAMENITELN]. ST, 2025,32(1): 1-4.

Dong XF, Song M, Gao XF, et al. Construction of synthetical index of
influenza and thresholds for tiered warning alerts in Shanxi Province
[J]. Practical Preventive Medicine, 2025, 32(1): 1-4.(In Chinese)

B BR/INEG B 53 5 BT AR AR AT P S
PUEWEFELI. PUBTEE A RIS, 2026,42(2) : 242-246.

Luo J, Qiu XB, Xiao CK, et al. Study on the intensity and graded
early warning for influenza in winter and spring in Suining City[J].

Journal of Preventive Medicine Information, 2026, 42 (2): 242-246.
(TF4:% 2871 W)



PRI BE2F 2026 4F55 53 4255 15 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 15

- 2871 -

[6]

[71]

[8]

[10]

A HIV R A BATI A PR 5 I R TPEAR D] TR
i R, 2023.

He ZJ. Performance and field application evaluation of HIV urine
self—detection [D]. Shenyang: China Medical University, 2023. (In
Chinese)

AL R I, 5 AN AR I A SR AL I 55 AR AL I 4
I ATERFAE BTSSR ERG , 2019,25(7) :695-698.
Dong W, Zhou C, Zhou Y], et al. Characteristics of low—fee female
sex workers stratified by the age of clients in key provinces [J].
Chinese Journal of AIDS & STD, 2019, 25(7): 695-698.(In Chinese)
WS, XS 20, AR H L ke Tl AR I R SV A DG U
e R Ko S R ST (1. N B BE 2% ,2024,30 (4):
256-260.

Xie SY, Deng XH, Li YY. Research on the awareness rate of
aids—related knowledge and influencing factors of low—end
prostitution workers in Laibin City [J]. Journal of Applied Preventive
Medicine, 2024, 30(4): 256-260.(In Chinese)

WRA T, XIReRE, s R B, 55 2016-2021 BTLHE AR Rtk
B N S50 e HAW A% 3 2 0 TR R 2R T[] s M
,2023,38(6):670-675.

Chen YH, Liu XY, Shi LE, et al. Risk factors for HIV infection and
other sexually transmitted diseases in female sex workers with
different local residence time in Jiangsu,2016-2021 [J]. Disease
Surveillance, 2023, 38(6): 670-675.(In Chinese)

PAIb e, SR BT, 45 2020-2022 AR T 5L A AT s

[11]

[12]

[13]

W INZE S IIBTIL. TR B2, 2023,29(6) :421-425.
Yang MY, Wu R, Xie CP, et al. Analysis of sentinel monitoring
results of clients of prostitution in Liuzhou City from 2020 to 2022[]J].
Journal of Applied Preventive Medicine, 2023, 29 (6): 421-425.(In
Chinese)
FAROU, BHRINZL, W, 45 DM T BB i S vk HIV et
SRR AR R T RSB, 2023,39(7)
620-624, 628.
Chen HH, Luo LH, Lan YY, et al. Analysis of the influencing factors
of xeric sexual transmission of newly reported male HIV infected
individuals in two counties of Liuzhou City [J]. Journal of Medical
Pest Control, 2023, 39(7): 620-624, 628.(In Chinese)
BEE WIME ATIAC, 45 20202022 4F H TTTAK M X 35 4/
S A F AT 5 08 AR S0 R R 22 A B T % L ()]
BOIP AR 50505, 2025,40(1) : 34-39.
Gong S, Hu X, He XD, et al. Survey on AIDS knowledge and condom
use among low—fee female sex workers aged 35 years and above in
rural areas of Zigong City from 2020 to 2022 [J]. Journal of
Occupational Health and Damage, 2025, 40(1): 34-39.(In Chinese)
XRG4 HIV H SRS e R 08 A i T R Bt e
[J]. JPHBERE,2020,42(17):2279-2282.
Liu NN, Cen P. Research progress on the application of HIV
self-testing among female sex workers [J]. Guangxi Medical Journal,
2020, 42(17): 2279-2282.(In Chinese)

ks B 8 :2026-02-14

(L% 2846 M)

[15]

[16]

MRS, B AR GEAN S ARSI B S R T
BRI R SC R[] T EAE R HE 202,37 (5):
409-412.

Lin HX, Chang C, Zheng ZJ, et al. The relationship between
Smoke—Free policies and employee's second—hand smoke exposure
and quitting intention in workplace [J]. Chinese Journal of Health
Education, 2021, 37(5): 409-412.(In Chinese)

TR eat il O A 0 R 5 5 SEE]. R
SEREfEE, 2017,12(2):89-91.

Liu XR. The introduction and implementation of the “Beijing

[17]

Smoking Control Regulations” [J]. Health Education and Health
Promotion, 2017, 12(2): 89-91.(In Chinese)
st . T AN RS 452 512 X T RN R
KAA TAEZG) S5 IUREMRTE [N BIIRFXER,
2019-09-24(A08).
Anonym. Decision of the standing committee of the Shenzhen
Municipal People's Congress on amending the regulations on
smoking control in the Shenzhen Special Economic Zone [N].
Shenzhen Special Economic Zone News, 2019-09-24 (A08). (In
Chinese)

YofE B #7:2026-03-20

(3% 2864 W)

[17]

[18]

(In Chinese)

Habibzadeh F. Diagnostic tests performance indices: an overview[]].
Biochemia Medica, 2025, 35(1): 10101.

Bouguerra H, Boutouria E, Zorraga M, et al. Applying the moving

epidemic method to determine influenza epidemic and intensity
thresholds using influenza—like illness surveillance data 2009-2018
in Tunisia [J]. Influenza and Other Respiratory Viruses, 2020, 14(5):
507-514.

Yok B #3:2025-12-25



