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Epidemiological characteristics and intervention-associated transmission dynamics of the largest chikungunya fever outbreak in China
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Figure S1. Epidemic curve of chikungunya fever cases categorised by age group, and the timeline for implementing key prevention and control measures in Foshan, from June 16 to August 10, 2025. The upper section displays the epidemic curve for various age groups based on the dates of onset and confirmation of cases. The lower section features a Gantt chart that outlines the timeframes for implementing different intervention measures.
SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District, PHC = Patriotic Health Campaign, EMCO = Citywide Mosquito Eradication Operations, CDT = Launching the Civilian Disinfection Team, PHE = Public Health Emergencies, CHIKV = Chikungunya virus, ENATC = Expand nucleic acid testing capacity.
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[bookmark: OLE_LINK24]Figure S2. The distribution and fitting curve of the dependent variable in the non-lagged generalised estimating equation (GEE) model in Foshan, between 9 July and 10 August, in 2025. The left panel shows the distribution of the number of cases and its fitting curve, with the upper-right subplot displaying a focus plot within the numerical range 0–120. The right panel presents the distribution of the effective reproduction number and its fitting curve. AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion,  = the effective reproduction number.
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Figure S3. Scatter plots of different independent and dependent variables with their locally weighted scatterplot smoothing (LOWESS) fitted curves in the non-lagged GEE model in Foshan, between 9 July and 10 August, in 2025.  = the effective reproduction number, *: p<0.05.
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Figure S4. The logarithmic-scaled quasi-likelihood under the independence model criterion (QIC) of the top 30 non-lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. A total of 322 model combinations successfully passed the collinearity test and convergence, exhibiting a QIC value lower than that of the null model. These combinations were included in the final QIC comparison. For clarity in presentation, we have visualised only the top 30 model combinations with the lowest QIC values. All the top 30 models have autoregressive structures. The best model is marked with a five-pointed star. Given the substantial disparity in the magnitude of the QIC values, we employed a logarithmic scale to represent QIC.
ADI = Adult mosquito Density Index, BI = Breteau Index, tOD = the onset-to-diagnosis interval, log = Logarithmic transformation, sqrt = Square root transformation, invsqrt = Inverse square root transformation, 1/x = reciprocal transformation, z = Z-score transformation, rank = Rank transformation, YJ = Yeo-Johnson transformation.
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Figure S5. The residual diagnostic of the non-lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. Panels show (A) observed versus fitted values with the 45-degree reference line, (B) response residuals versus fitted values with a LOWESS smoother, (C) Pearson residuals versus fitted values with reference lines at 0 and ±2, (D) scale-location plot for the square root of the absolute standardised Pearson residuals. versus fitted values with a LOWESS smoother, (E) Q-Q plot of standardised Pearson residuals, and (F) district-level lag-1 autocorrelation of Pearson residuals. 
SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S6. The interaction effect and sensitivity analysis of the non-lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. (A) Interaction effect from the optimal GEE model; the centre-right displays the p-value of the Wald test. (B) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model; “NA” indicate missing QIC for that family. (C) Comparison of log-transformed QIC values for different working correlation structure parameters in the optimal GEE model. (D) Comparison of coefficient sensitivity for different working correlation structure parameters for different independent variables in the optimal GEE model. (E) Log-transformed differences in QIC values for a relatively comprehensive model within the framework of leave-one-district-out sensitivity analysis. (F) Comparison of coefficient sensitivity for GEE and generalised linear mixed-effects model (GLMM).
ADI = Adult mosquito Density Index, BI = Breteau Index, log = Logarithmic transformation, SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S7. The logarithmic-scaled QIC of the eligible non-lagged GEE model combinations for  in Foshan, between 9 July and 10 August, in 2025. A total of 21 model combinations successfully passed the collinearity test and convergence, exhibiting a QIC value lower than that of the null model. These combinations were included in the final QIC comparison. All models have autoregressive structures. The best model is marked with a five-pointed star. Given the substantial disparity in the magnitude of the QIC values, we employed a logarithmic scale to represent QIC.
ADI = Adult mosquito Density Index, BI = Breteau Index, tOD = the onset-to-diagnosis interval, log = Logarithmic transformation, sqrt = Square root transformation, invsqrt = Inverse square root transformation, 1/x = reciprocal transformation, z = Z-score transformation, rank = Rank transformation, YJ = Yeo-Johnson transformation.
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Figure S8. The residual diagnostic of the non-lagged GEE model combinations for  in Foshan, between 9 July and 10 August, in 2025. Panels show (A) observed versus fitted values with the 45-degree reference line, (B) response residuals versus fitted values with a LOWESS smoother, (C) Pearson residuals versus fitted values with reference lines at 0 and ±2, (D) scale-location plot for the square root of the absolute standardised Pearson residuals. versus fitted values with a LOWESS smoother, (E) Q-Q plot of standardised Pearson residuals, and (F) district-level lag-1 autocorrelation of Pearson residuals. 
SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S9. The interaction effect and sensitivity analysis of the non-lagged GEE model combinations for  in Foshan, between 9 July and 10 August, in 2025. (A) Interaction effect from the optimal GEE model; the centre-right displays the p-value of the Wald test. (B) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model. (C) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model. (D) Comparison of log-transformed QIC values and coefficient sensitivity for different working correlation structure parameters for different independent variables in the optimal GEE model. (E) Log-transformed differences in QIC values for a relatively comprehensive model within the framework of leave-one-district-out sensitivity analysis. (F) Comparison of coefficient sensitivity for GEE and GLMM.
ADI = Adult mosquito Density Index, BI = Breteau Index, log = Logarithmic transformation, rank = Rank transformation, SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S10. The cross-correlation changes between independent variables and the number of CHIKV cases for different districts, between 9 July and 10 August, in 2025. The five-pointed star indicates the optimal lag order corresponding to the highest correlation coefficient. SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District, ADI = Adult Mosquito Density Index, BI = Breteau Index, tOD = the interval from onset to confirmation.
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Figure S11. The cross-correlation changes between independent variables and the effective reproduction number for different districts, between 9 July and 10 August, in 2025. The five-pointed star indicates the optimal lag order corresponding to the highest correlation coefficient. SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District, ADI = Adult Mosquito Density Index, BI = Breteau Index, tOD = the interval from onset to confirmation,  = the effective reproduction number.
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Figure S12. The distribution and fitting curve of the dependent variable in the lagged GEE model in Foshan, between 9 July and 10 August, in 2025. The left panel shows the distribution of the number of cases and its fitting curve, with the upper-right subplot displaying a focus plot within the numerical range 0–150. The right panel presents the distribution of the effective reproduction number and its fitting curve. AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion,  = the effective reproduction number.
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Figure S13. Scatter plots of different independent and dependent variables with their LOWESS fitted curves in the lagged GEE model in Foshan, between 9 July and 10 August, in 2025.  = the effective reproduction number, *: p<0.05.
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Figure S14. The logarithmic-scaled QIC of the top 30 lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. A total of 501 model combinations successfully passed the collinearity test and convergence, exhibiting a QIC value lower than that of the null model. These combinations were included in the final QIC comparison. For clarity in presentation, we have visualised only the top 30 model combinations with the lowest QIC values. Of the top 30 models, 3 (10%) are autoregressive structures, and 27 (90%) are exchangeable structures. The best model is marked with a five-pointed star. Given the substantial disparity in the magnitude of the QIC values, we employed a logarithmic scale to represent QIC.
ADI = Adult mosquito Density Index, BI = Breteau Index, tOD = the onset-to-diagnosis interval, log = Logarithmic transformation, sqrt = Square root transformation, invsqrt = Inverse square root transformation, 1/x = reciprocal transformation, z = Z-score transformation, rank = Rank transformation, YJ = Yeo-Johnson transformation.
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Figure S15. The residual diagnostic of the lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. Panels show (A) observed versus fitted values with the 45-degree reference line, (B) response residuals versus fitted values with a LOWESS smoother, (C) Pearson residuals versus fitted values with reference lines at 0 and ±2, (D) scale-location plot for the square root of the absolute standardised Pearson residuals. versus fitted values with a LOWESS smoother, (E) Q-Q plot of standardised Pearson residuals, and (F) district-level lag-1 autocorrelation of Pearson residuals. 
SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S16. The interaction effect and sensitivity analysis of the lagged GEE model combinations for the number of cases in Foshan, between 9 July and 10 August, in 2025. (A) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model; “NA” indicate missing QIC for that family. (B) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model. (C) Comparison of coefficient sensitivity for different working correlation structure parameters for different independent variables in the optimal GEE model. (D) Log-transformed differences in QIC values for a relatively comprehensive model within the framework of leave-one-district-out sensitivity analysis. (E) Comparison of coefficient sensitivity for GEE and GLMM
ADI = Adult mosquito Density Index, BI = Breteau Index, log = Logarithmic transformation, SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S17. The logarithmic-scaled QIC of the top 30 lagged GEE model combinations for the  in Foshan, between 9 July and 10 August, in 2025. A total of 470 model combinations successfully passed the collinearity test and convergence, exhibiting a QIC value lower than that of the null model. These combinations were included in the final QIC comparison. For clarity in presentation, we have visualised only the top 30 model combinations with the lowest QIC values. Of the top 30 models, 2 (6.67%) are autoregressive structures, and 28 (93.33%) are independence structures. The best model is marked with a five-pointed star. Given the substantial disparity in the magnitude of the QIC values, we employed a logarithmic scale to represent QIC.
ADI = Adult mosquito Density Index, BI = Breteau Index, tOD = the onset-to-diagnosis interval, log = Logarithmic transformation, sqrt = Square root transformation, invsqrt = Inverse square root transformation, 1/x = reciprocal transformation, z = Z-score transformation, rank = Rank transformation, YJ = Yeo-Johnson transformation.
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Figure S18. The residual diagnostic of the lagged GEE model combinations for  in Foshan, between 9 July and 10 August, in 2025. Panels show (A) observed versus fitted values with the 45-degree reference line, (B) response residuals versus fitted values with a LOWESS smoother, (C) Pearson residuals versus fitted values with reference lines at 0 and ±2, (D) scale-location plot for the square root of the absolute standardised Pearson residuals. versus fitted values with a LOWESS smoother, (E) Q-Q plot of standardised Pearson residuals, and (F) district-level lag-1 autocorrelation of Pearson residuals. 
SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.
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Figure S19. The interaction effect and sensitivity analysis of the lagged GEE model combinations for  in Foshan, between 9 July and 10 August, in 2025. (A) The interaction effect from the optimal GEE model; the lower-right displays the p-value of the Wald test. (B) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model. (C) Comparison of log-transformed QIC values for different family parameters in the optimal GEE model. (D) Comparison of log-transformed QIC values and coefficient sensitivity for different working correlation structure parameters for different independent variables in the optimal GEE model. (E) Log-transformed differences in QIC values for a relatively comprehensive model within the framework of leave-one-district-out sensitivity analysis. (F) Comparison of coefficient sensitivity for GEE and GLMM.
ADI = Adult mosquito Density Index, BI = Breteau Index, log = Logarithmic transformation, rank = Rank transformation, SS = Sanshui District, NH = Nanhai District, CC = Chancheng District, SD = Shunde District, GM = Gaoming District.

image5.png
~
>
~—
N
e
=}

Observed number of cases

3

Pearson residual

~
=
~—'

Sample Quantiles

300

200

100

30

25

20

15

10

Observed vs fitted

Y e
®
‘ ”””r
' //,
N
0 50 100 150 200 250 300 350 400
Fitted number of cases
Pearson residuals vs fitted
o
]
]
o0
[ ] [ ©
[ ] ° ©
(1] ) ©
.. ]
L)
@ [ ]
] ° .
[ [ ]
o ° [ ]
® e &
_____________ | 4 ® e o
12 14 16 18 20
Fitted number of cases
QQ plot of Pearson residuals
°® ¢
Vs
[ 4
® 00
-2 -1 0 1 2 3

Theoretical Quantiles

(3)400

(o8]
>
(=]

200

Observed - fitted
2

(D

—

sqrt(|Pearson residual|)

(F)

Districts
Z, ®
Z A &

2
=

wn
wn

Response residuals vs fitted

14 16 18
Fitted Number of cases

20

Scale-location

12 14 16 18

Fitted Number of cases

20

District-level lag-1 residual autocorrelation

—0.2 0.0 0.2 0.4

Lag-1 autocorrelation

0.6 0.8




image6.png
1500

1250

1000

750

500

Predicted number of cases

250

10

10

10

QIC (log scale)

10

GM

SS

CC

Omitted district

NH

SD

——  ADI P5 (0.00)

—— ADI P50 (1.07)
—— ADI P95 (3.99)

[Interaction p= 0.07]

0.5

Autoregressive

@m» QIC increased
@m» QIC decreased

1.0

1.5 2.0
Bl(log)

Exchangeable

-5 0 5
Alogio(QIC) (vs full model)

2.5

Independence

10

15

3.0

10
o)
en
2
@]
[
=4
NegativeBinomial Poisson
D
e ADI
1.00 = Bi(log)
= 075
Q
e
& 0.50
S
5 025
| : I
g 0.00 i
S |
—-0.25
—0.50
Autoregressive Exchangeable Independence
F
¢ GEE
BI(log) ¢ GLMM
@
=
=
g
=
>
L 4
ADI
@
-0.1 0.0 0.1 0.2 0.3

Coefficient (95% CI)




image7.png
QIC Distribution

Variable Inclusion

2x10° 2.1 %10 2.2x10°

QIC (log scale)

1.9x10°

1.8x10°

(9o}
(uenaol
| @ao
| /DAY
| (absaungo?
| Gabs)yaos
| (Bopaoy
L a0y
L (cA1d
| Qluenig
| @14
| x/D1d
| (absaunig
| (abs)Ig
| (Bop1g
14
L (rA1av
| ClueDIav
| @1av
| (x/D1Iav
| (ibsauniav
| Gibs)av

P Gonrav
1av

Variables




image8.png
Observed vs fitted Response residuals vs fitted

12,5 10.0 ‘
10.0 s 75
= e g o s °
o 75 S ° ) < 30 ° o ©
5 e, o S .
@ - 1 ° 14
8 5.0 ) [} ° /// E 2.5 [ [ ]
2.5 i- © o ® o . A
L e
0.0 )
0 2 4 6 8 10 12 1.5 2.0 2.5 3.0 35
Fitted Rt Fitted Rt
Pearson residuals vs fitted Scale-location
] ]
1.5
2 -
° N © = o “ °
ER * 1 . = 9
g ° [ [ 2 1'0 %,
: 0 0y © 0® o08 ~ ® .8 o § ° - o ® °
S — s e % e © d 4 ° o
& oty MBS e . M e 2 0s '-\.-zi—:.———s%':‘.\'r;:.\ . 1 e
g: s @ e o .‘: .‘. @
_1 *: - [} . .. [} ] LIPS °
g e e o ® e °.
_2 0 0 L] ° (] o . ° ]
1.5 2.0 2.5 3.0 3.5 1.5 2.0 2.5 3.0 3.5
Fitted Rt Fitted Rt
QQ plot of Pearson residuals District-level lag-1 residual autocorrelation
CC
g
= SD
= »
< -
g 2
o £ NH
%) £
= a
£ SS
75
GM
-2 -1 0 1 2 3 4 —0.2 0.0 0.2 0.4 0.6 0.8 1.0

Theoretical Quantiles Lag-1 autocorrelation




image9.png
@]

Omitted district

Predicted Rt

g
n

Coefficient (95% CI)
(=
(=)}

b
n

by
=

e
n

»
=

g
B

-
n

=
n

—
]

=
=)

e
%

S
SN

e
[

g
B

NH

GM

SS

CcC

SD

—— ADI(log) P5 (0.07)
—— ADI(log) P50 (0.73)
—— ADI(log) P95 (1.64)

Interaction p = 0.13

20 40 60 80 100
tOD(rank)
®  ADI(log)
" tOD(rank)
®
n - o
Gaussian Gamma InverseGaussian
@m» QIC increased '
@ QIC decreased
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

Alogio(QIC) (vs full model)

Variable

QIC (log scale)

D

QIC (log scale)

tOD(rank)

ADI(log)

0.0

Gaussian

® ADI(log)
®  tOD(rank)
10°
[]
. . ’
-0.4 L

Autoregressive Exchangeable Independence

| I I I
10'

Gamma InverseGaussian

0.6

=
-

=
(5]

=

=]
i
-
-

Coefficient (95% CI)

|
=]
N

AutoregressiveExchangeable Independence

* GEE
¢ GLMM
4
0.2 0.4 0.6 0.8 1.0

Coefficient (95% CI)




image10.png
Cross-correlation coefficient Cross-correlation coefficient Cross-correlation coefficient Cross-correlation coefficient

Cross-correlation coefficient

1.0

0.5 1

0.0 4

—0.5 1

-1.0 1

1.0

0.5 1

0.0 4

—0.5 1

1.0

0.5 1

0.0 4

—0.5 1

-1.0 1

1.0

0.5 1

0.0 4

—0.5 1

-1.0 1

1.0

0.5 1

0.

—0.5 1

-1.0 1

=]

ADI vs. Number of Cases

BI vs. Number of Cases

tOD vs. Number of Cases

1.0 1.0 1
= =
2 2
e R . g 0.5 é 0.5 1
M . -4 P
. - S P 3
Y N\, : \ .
\/\/° /> \ £ - N /\/\ 5 _—
¢ . . . g 1 > ° .\ ; 1 A n/.\ /\
v ./ - o . _ o, \ o
g .\‘ 5 \. .\./ \ / q:’ " / \ P \\.
g "4 \.\ ] N
& 0.5 5 0.5 — Y
g N £ 051/ ~N
. = =
o o
T T T T T T T _1 '0 1 T T T T T T T _]‘0 L T T T T T T T
-12 -8 -4 0 4 8 12 12 -8 -4 0 4 8 12 -12 -8 —~4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Number of Cases BI vs. Number of Cases tOD vs. Number of Cases
1.0 1.0 1
*\ § /./N._.*"-'\. %
PN N S = *
Ve '’
/" £ 05 ,./ £ 051 N /" ¥
/ g / g />
1 K >
/ £ / £ /
/. 3 0.0 4 // E‘ 0.0 1 /-\_
/ : : : /
7 S /~ g g
/ s 0.5 - w059 | S e
o g / g ST
= _ =
=t © ] .,,/' &)

T T T T T T T _1'0 1 I\" T T T T T T _]'0 L T T T T T T T
-12 -8 -4 0 4 ] 12 -12 -8 -4 0 4 8 12 -12 -8 —~4 0 4 8 12
Lag (days) Lag (days) Lag (days)

ADI vs. Number of Cases BI vs. Number of Cases tOD vs. Number of Cases

1.0 1.0 1
= =
5 2
k. £ 051 . . & 051 f
Ve g /N g " o~
s s —— 5] /
/ 2 i : /
P = ] 2 1
._ / \ [ E 0.0 // E 0.0 - /
—/ o _d S /
5 4 £ e
- ; -05- _/./ ; -0.5- ,,_._/
E // e /o—'—'/.ﬁ’.
o Py o "
PR —

T T T T T T T _1'0 1 T T T T T T T _1.0 L T T T T T T T
-12 -8 —4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 —~4 0 4 8 12
Lag (days) Lag (days) Lag (days)

ADI vs. Number of Cases BI vs. Number of Cases tOD vs. Number of Cases

1.0 1.0 1
% F *x g
3 2
% 0.5 1 55 0.5 1
3 S *
= =
=] =3
Z 0.0 S 0.04
= =
< [
S I
= =}
] <
& 0.5 5 0.5
g g
o o
T T T T T T T _1'0 1 T T T T T T T _1.0 L T T T T T T T
-12 -8 -4 0 4 ] 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Number of Cases BI vs. Number of Cases tOD vs. Number of Cases
1.0 1.0 1
= =
-5 2
] 2
£ 05 £ 051 .
K A A 7 - g
S | % A F < Y. <
e ) \. . o~ g R N N g .
- \ AVA=at Kt JAVAN e e A
H ¥ H . - % \. ./'\. v ~d L4 \ / E;: ! /\/ \.‘ ./ \. e \
3 05 = N 5 051 \ d v Y
g g 4
St ot
o o
T T T T T T T _1'0 1 T T T T T T T _1.0 L T T T T T T T
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 ] 12
Lag (days) Lag (days) Lag (days)
%~ SS =#= NH -k CC Y SD % GM




image11.png
Cross-correlation coefficient Cross-correlation coefficient Cross-correlation coefficient Cross-correlation coefficient

Cross-correlation coefficient

ADI vs. Rt BI vs. Rt tOD vs. Rt
1.0 1.0 1 1.0 1
= =
= D
£ o2
0.5 g 05 = / £ 051 .
2 N / B
3 \ / 3 \ el
Py g Y g N
0.0 '§ 0.0 1 7 N\ 2 00 =
] y Y =R
/ E -./'~-\/ e VN
Onge, - i ¥ =
= =
< <9
-0.5 &5 05 & 0.5
3 &
e L
@) Q
_1.0 L T T T T T _1'0 1 T .\. T T T T T T _]‘0 L T T T T T T T
-12 -8 —4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Rt BI vs. Rt tOD vs. Rt
1.0 1.0 1 —— 1.0 1
. [ ’.*.f '~ o, . - /.’. ’.—.—‘—.—.—l—.—.\.*.‘ -—o—._._._.\. . *.
o N - b N
054, /'/ % 05 % 054 7 \/_ //
e o, O
Vv s 7 A
= = ¢
=} =]
0.0 1 £ 007 € 001
= =l
B B
= o
= =
< <9
-0.5 & 0.5 & 0.5
3 &
S L
O O
_1'0_ T T T T T T T _1'0_ T T T T T T T _]'0_ T T T T T T T
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Rt BI vs. Rt tOD vs. Rt
1.0 1.0 1 — 1.0 1
PUEPEE SR o
.*.~. ~./._./0—'—- § i % \ I /._/
5 3 ™~ o
0.5 1 5 05 £ 054 . p—
- S 5 Nome”’
A S S
o LYY g g
0.0 1 \ £ 007 € 001
\ g £
— H 5
-0.5 ~ % s 2 -051
& &
S L
&} O
_1'0 L T T T T T T T _1'0 1 T T T T T T T _1.0 L T T T T T T T
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Rt BI vs. Rt tOD vs. Rt
1.0 e 1.0 1 s 1.0 1 e
= =
= D
& 2
0.5 £ 051 g 051
H H
< ]
= =
(=} =]
0.0 1 £ 001 € 001
@ =l
S B
I e
= =
< <9
-0.5 & 0.5 & 0.5
& &
Y L
&} Q
_1'0 L T T T T T T T _1'0 1 T T T T T T T _1.0 L T T T T T T T
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)
ADI vs. Rt BI vs. Rt tOD vs. Rt
1.0 1.0 1 1.0
= . 2
. 2 . 2 .
051\ . £ 051 . £ 05 A — [
‘e, D o N 3
o . 54 ./ \ / 51 * I\ / 1Y
o / \ / g L9 o 4 H o J
\ ; A4 M, S \ \ -] .
0.0 4 /\/ s = 0.0 H \ ] . / . g 0.0 p—s S
N g . i v g / ) v
0.5 1 > & 0.5 > 5 0.5
& 1} &
= L
&} Q N
_1'0 L T T T T T T T _1'0 1 T T T T T T T _1.0 L T _ T T T T T T
-12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12 -12 -8 -4 0 4 8 12
Lag (days) Lag (days) Lag (days)

== SS

=fe= NH == CC % SD % GM




image12.png
0.06

0.05

0.04

Density

0.02

0.01

0.00

Observed lagged number of cases 0.5
=== Poisson (A1C=7298.5, BIC=7300.7) 0.06 1
== Negative Binomial (AIC=733.7, BIC=738.1)
0.05 4
0.04 4
0.03 1 0.4
0.02 4
0.01 4
0.00 0.3
0 25 50 75 100 125 150 >
Number of Cases (Lagged) =
g
3
a
0.2
0.1
y T T T T T 7 T 0.0
50 100 150 200 250 300 350 400

Number of Cases (Lagged)

© Observed lagged Rt
= Gaussian (AIC=322.2, BIC=324.7)

Gamma (AIC=275.2, BIC=277.6)
Inverse Gaussian (AIC=264.9, BIC=267.3)

3 4
Rt (Lagged)




image13.png
500 -

400

Number of Cases

100 4

400

300 1

Number of Cases

100 1

400 -

300 1

Number of Cases

100 1

300

Spearman: p = 0.824
p <0.001*

Rt

o009 @»°

12 -

10 1

Spearman: p = 0.544
p <0.001*

2001

0 1 2 3 4 5 6 7

ADI (lagged)

Spearman: p = 0.478
p <0.001*

Rt

gl o

12 1

10 1

3 4 5 6 7
ADI (lagged)

Spearman: p = 0.672
p <0.001*

2001

10 20 30 40 50
BI (lagged)

Spearman: p = 0.520
1 p <0.001*

Rt

101

0 10

20 30 40 50
BI (lagged)

Spearman: p = 0.765
p <0.001*

5 10 15 20 25
tOD (lagged)

10 15 20 25
tOD (lagged)




image14.png
QIC Distribution

Variable Inclusion
n
m

™
n
m
m
m
m
o
O
n

Autoregressive

N Exchangeable

10°

QIC (log scale)

10*

(rX)do3 passe|
L (Quer)qo» passe|
| (2)@op passeT
| (X/1)A0? passe
| (3absaup@o3 padse|
| (1bs)@o3 passe|
| (Bop@o3 pa83eT
| @03 passe]
L (rX)1d pagdse
| Quex)yg passe|
| (@14 padse
L (x/D1d pes3e|
| (aabsaunyg possey
| (abs)[g passe|
| (BopIg pos3e
| 14 padde]
L (rA)1av passe|
| (quen)qv passdey
| @)1av pesseT
| (x/DIav pasde
| (absaupyqy passe|

| (Gabs)iav passe
L (BoD1@V passeT
| 1QV pasde

Variables




image15.png
(§)400 1 e .
2 H -
b [ ] L
= 3009 © e
= 8
q) /”
= e -
g w0, & e
= e
= |1
i100d o
5 ° g
2 .
N
0 -
T T T T T T T T T
0 50 100 150 200 250 300 350 400
Fitted number of cases
Pearson residuals vs fitted
© o
® o
_ [
_ 4 ° 0o
E °
Z 30 - ° . °
~ L &
g 20 1 ] ° ° °®
g o ® ®
[}
-5
A 10 -

g

Sample Quantiles

Observed vs fitted

6.5 7.0 7.5 8.0
Fitted number of cases
QQ plot of Pearson residuals
3 °
Y
2 - {
1 -
0 - [
o 00
_1 -
_2 -
-2 -1 0 1 2 3

Theoretical Quantiles

Response residuals vs fitted

(B)4o0 - -
) ”‘
) ]

S 300 e o
= ° )
= °
1 [} o P
T 200 - °
>
B
5]
2 100 4
o

0_

122}
=]

Z,
==

)
=

72}
172]
1

Districts
a
a

T T
6.5 7.0 75 8.0 8.5
Fitted Number of cases

Scale-location

6.5 7.0 75 8.0 8.5
Fitted Number of cases

District-level lag-1 residual autocorrelation

-0.4 -0.2 0.0 0.2 0.4 0.6 0.8
Lag-1 autocorrelation




image16.png
Model

QIC (log scale)

e
o
K

NegativeBinomial

NA

Poisson

0.02 -

0.00

—0—

—0.02 -

—0.04 —

Lagged tOD (rank) coefficient (95% CI)

Autoregressive

Exchaﬁgeable

Indepelndence

GLMM -

GEE -

—-0.010

~0.005 0.000 0.005 0.010
Lagged tOD (rank) coefficient (95% CI)

0.015

Omitted district

QIC (log scale)

Autoregressive Exchangeable Independence

GM

SS

NH

CcC

SD

075 100 125 150 175

Alog10(QIC) vs full

0.00 025 050




image17.png
QIC Distribution

Variable Inclusion

HEN IL

| (2)a0? pasdey

| (x/Dao03 padse]

| (1bsaun Q3 pasde|
| (31bs)qO3 po3sey

| (BoDao3 pa33e]

| O3 passe]

| (cX)1d pas3e]

| Cluenyg passe|

| (2)1d pa33e]

| (x/D1d pa83e|

I  Autoregressive

" Independence
3x10°

2x10°

QIC (log scale)

(rA)ao? passe]
(quen)qQ) passe|

| (pabsaun)Tg pas3ey
| (aabs)1g pas3e]

| (SopD1d pas33er]

| 19 padse]

L (cX1aV pes3e

(Cuen)[qy passe
(@Iav passe|

| (x/D1aV passe]

| (ubsaun[ayv pasde]
| Gibs)IQV pas3e|

| (Sop1Q@V passe]

| 1@V passe]

Variables




image18.png
(A)

z 10

=

5]

>

3

2

S

©)

=

=

=

s

g0

o

g

=W
-2

(E)

3

=

<

=

&

D

=

£

]

N
-2

Observed vs fitted

9

[}
o . ’’’’’’ -
rx
o ..
oo s
&
0.0 2.5 5.0 7.5 10.0 12.5
Fitted Rt
Pearson residuals vs fitted
o B e e ———————————————
P @
) e o e
(e} @
Ozro(%gc%(lz)o e %O%@’Dc
e} (ZCQ)OéO ‘%O.Q@O CCC@ ) QC%C@
1.5 2.0 2.5 3.0 35
Fitted Rt
QQ plot of Pearson residuals
°
°
o
°
®
-2 0 2 4

Theoretical Quantiles

(B)
10

Observed - fitted

D)

a
=
19}

sqrt(|Pearson residual))

0.0-

(¥

CCH
SD -
NH -
SS -
GM -

Districts

Response residuals vs fitted

2.5 3.0

Fitted Rt

Scale-location

1.0

0.5 -

Fitted Rt

District-level lag-1 residual autocorrelation

025 050 075  1.00

Lag-1 autocorrelation

0.00




image19.png
Coefficient (95% CI)

5.0 1 Lagged ADI(rank) P5 (9.00)
Lagged ADI(rank) P50 (56.00)
4.5 Lagged ADI(rank) P95 (101.00) 2x10°
4.0 1
& 2
= 3.51 §
= )
= 2
3 <
g 3.0 o
= o
2.5
2.0 10%1
interaction p=0.18
1.5
20 40 60 80 100 Gaussian Gamma InverseGaussian
Lagged tOD(rank)
C D
0.030
0.0254 | ®  Lagged ADI(rank) ®  Lagged ADI(rank)
®  Lagged tOD(rank) 00251 =  Lagged tOD(rank)
2
0.020 1 ) 4x10 0.020 1
- 8 0.015
0.015 | 2 N ' [ ]
< 2 Icn
® 23x10 = 0.010
0.010 1 g E
: ; 'S 0.005 A
| | — = *
o 2
0.005 . S 0.000 l
2x10° -0.005 -
0.000
1 —0.010
~0.005 _— : : -0.015 -— : -
Gaussian Gamma InverseGaussian Autoregressive Exch ble Independ Autoregressive Exch ble Independ
E F
i &
s QIC increased v
SS{ mmmm QIC decreased Lagged tOD(rank)
NH | l
5
- 1
z 2
= =
= GM E:
2 ]
= -
g H
=
CC
: 4
PN ¢ GLMM

~0.25 —0.20 ~0.15 ~0.10 ~0.05 0.00 0.05 0.000 0.005 0.010 0.015 0.020
Alogl0(QIC) vs full Coefficient (95% CT)




image1.png
e [Week 1] [Week 2] [Week 3) [Week 4] [Week 5 [Week 6 [Week 7] [Week 8]
4001 Age Groups
4 <
] - 1-10
3 - a0
2 - 2130
§ o] T30
H - 4150
z - 5160
o] >0
0
700
[Week 1] [Week 2] [Week 3) [Week 4] [Week 5 [Week 6 [Week 7] [Week 8]
600
. Age Groups
2 500 o<
3 -1
Ea00{ mmm 1120
g - 2130
= 300{ U0 3140
% - 4150
E 200 W 5160
- 60
100
0
PHC |
EMCO
EVICO B
oot
Level 11 PHE Response |
. PHC ]
2 Level 11 CHIKY Response |
= EMCO | —
Level IV CHIKV Response
ric [
ENATC [
EMCO (SD) |
EMCO |
2025-06-20 2025-06-27 2025-07-04 2025-07-11 2025-07-18 2025-07-25 2025-08-01 2025-08-08

Date




image2.png
Density

Observed Cases 0.14
Poisson (AIC=15476.1, BIC=15478.9) o1
.12
0.12 Negative Binomial (AIC=1257.5, BIC=1263.1)
0.10
0.08
0.10 0.06
0.04
0.02
0.08
0.00
0 25 50 75 100
Number of Cases
0.06
0.04
0.02
0.00 +
0 50 100 150 200 250 300 350 400

Number of Cases

Density

0.4

Observed Rt

Gaussian (ALC=459.4, BIC=462.0)
Gamma (AIC=379.1, BIC=381.7)

Inverse Gaussian (AIC=356.5, BIC=359.1)





image3.png
400 -

3501

Number of Cases
[
>
=}

400 1

350

300 1

N
wn
=

Number of Cases
— [\
7] [—
—} <>

100 1

501

400 -

300

Number of Cases

100 1

|

Spearman: p = 0.599
p <0.001*

121

10 1

Spearman: p = 0.365
p <0.001*

{Spearman: p=0.109

p=0.229

0 1 2 3 4 5 6 7
ADI
° Spearman: p = 0.669
p <0.001*

200+

20

BI

30

40 50

Spearman: p = 0.064
p=0.477

0 10 20 30 40 50

BI

° Spearman: p = 0.586
p <0.001*





image4.png
QIC Distribution

Variable Inclusion

1.8x10° 19x10° 2x10*

1.7x10"

1.6x10°
QIC (log scale)

1.4x10" 1.5x10"

1.3x10°

| (rX)aoy

| Cluenaor
| @aom

| xmaor
(Gabsauaor
G1bs)aoy
| BoDao

| ao
(rX)1d
(Cuenrg

| @1a

| x/Dig
(absaun g
(1bs)Ig
Boprg
|

L (cA1IaV

| Clueniav
| @1av

| x/D1av

| (absaupiav
| Gabs)iav
| BoDrav

| 1av

Variables




