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eAppendix 1. Statistical Methods
Outcome measures and model specification 
Monthly incidence rates were calculated as newly diagnosed cases per 100,000 population at risk. The denominator was reconstructed for each month as the number of individuals who had not yet been diagnosed with the cancer concerned at the start of that month, so that individuals left the at-risk population upon diagnosis; it is therefore specific to each cancer category and declines monotonically over the observation period. To stabilize variance and accommodate zero counts, incidence rates were log-transformed as log(y + 1e−6) before modeling, and all estimates are accordingly expressed on the multiplicative scale. Each series was represented as a monthly time series with a period of 12 so that seasonal terms were eligible for selection.
Two sets of models were fitted. Counterfactual ARIMA or SARIMA models were fitted to the pre-intervention period alone and used to forecast the post-intervention period, yielding the expected incidence had the rollout not occurred. Segmented regression models with exogenous regressors (ARIMAX or SARIMAX) were fitted to the full series, the regressors being a binary indicator taking the value one from the intervention month onward and a continuous term counting the months elapsed since that month, equal to one in the intervention month itself. Under this parameterization the exponentiated level coefficient represents the change in the intercept of the fitted trend at the intervention point, and the model-implied ratio in the intervention month itself is exp(βL + βS); because the estimated slope coefficients were small (|βS| < 0.01 in every primary model), the two quantities differ by less than 1% and the level coefficient is reported throughout. In the birth-cohort-stratified analyses both regressors were defined at the cohort-specific intervention month (eTable 2) rather than at the population-wide month.

Order selection
Model orders were chosen by an automated search over non-seasonal and seasonal autoregressive, differencing and moving-average terms, minimizing the Akaike information criterion. A drift term (for models with one order of differencing) or a constant (for models without differencing) was eligible for selection alongside the orders. For the all-cohort series every candidate order within the default limits of the search was evaluated; for the more numerous birth-cohort series a stepwise approximation was used. The Akaike information criterion alone determined the selected order; the Bayesian information criterion is reported in the diagnostic tables.
Diagnostics and convergence
Model adequacy was assessed by the Ljung–Box test for residual autocorrelation, applied at a lag of 12 months with the degrees of freedom reduced by the number of estimated autoregressive and moving-average terms; by the Shapiro–Wilk test for normality; and by the Breusch–Pagan test for heteroscedasticity. A P value below 0.01 was taken to indicate a violation. Prediction intervals for the counterfactual forecasts assume normally distributed residuals, and the intervals for categories in which that assumption was violated should be interpreted with caution; the affected categories are identified in eTable 5.
Where the optimizer failed to converge, no estimate was obtained; the corresponding cell was excluded from all summaries and the model order was not re-selected, so that the orders chosen in the primary analysis remained fixed throughout. One such cell arose, for urinary tract cancer at a lag of 4 months; no estimate is plotted at that placement in eFigure 3. 
The lag grid and the negative control
At each placement of the interruption the segmented model was refitted while retaining, for each cancer category, the ARIMA orders selected in the primary analysis, so that variation across the grid reflects the placement of the interruption rather than repeated model selection. The grid was computed to 24 months. Estimates at selected placements (3, 6, 9, 12, 15 and 18 months) are tabulated (eTable 13); the full range is plotted in eFigure 3 with the prespecified bound of 18 months marked, and the estimates beyond that bound were used only to examine sensitivity to the choice of bound (eTable 14). Because the months between the primary intervention point and a shifted interruption are absorbed into the pre-intervention baseline, these curves describe sensitivity to the placement of the interruption and are not induction-period profiles.
The negative control repeated the same grid on the pre-pandemic segment of each series, which comprised 108 monthly observations, with the interruption placed at 30 placebo points spaced one month apart. At each placebo point the model order was selected afresh by the same automated procedure and then held fixed across the grid, mirroring the treatment of the actual intervention point; non-convergent placebo fits were excluded on the same basis as above. A placebo estimate was retained only where at least 18 monthly observations remained after the shifted interruption, so the number of usable placebo points decreases as the placement lengthens, and the number available at each upper bound is reported in eTable 14.
For each upper bound the grid was summarized by Δ, the difference between the mean relative risk across placements longer than six months and the mean across placements of six months or fewer, calculated identically for the actual and the placebo points. The grid and the negative control were applied to the 13 primary categories and, separately, to the four site-specific cancers; the two sets were not pooled because each site-specific cancer is a subset of a primary category, and pooling would count the same cases more than once in the proportion of estimates meeting the threshold.
Sparse series and reporting conventions
A cohort-specific series was flagged as sparse if it contributed fewer than 1,000 cumulative cases or contained more than 12 months with a count of zero. Such series yield numerically unstable estimates with very wide confidence intervals; they are reported for completeness and marked in the corresponding tables. 
Relative risks and their confidence limits are presented to three decimal places, regression coefficients and standard errors to four, P values to three, and information criteria to two, except that P values for the intervention estimates between 0.005 and 0.015, and diagnostic P values whose third decimal place would otherwise obscure classification at the 0.01 threshold, are given to four decimal places so that the classification can be verified; three decimal places are retained for relative risks because the estimated monthly trend changes lie within 1% of unity and would be indistinguishable at two. Intervals around forecast values are prediction intervals and intervals around regression coefficients are confidence intervals; the two are distinguished throughout the manuscript and the Supplement.
eTable 1. Definition of Cancer Categories
	Cancer Categories
	ICD-10 code
	Co-payment code

	Lip, oral cavity and pharynx
	C00-C14
	V193, V194

	Digestive organs
	C15-C26
	

	Respiratory and intrathoracic organs
	C30-C39
	

	Bone and articular cartilage
	C40-C41
	

	Melanoma and other malignant neoplasms of skin
	C43-C44
	

	Mesothelial and soft tissue
	C45-C49
	

	Breast (among women)
	C50
	

	Female genital organs 
	C51-C58
	

	Male genital organs 
	C60-C63
	

	Urinary tract
	C64-C68
	

	Eye, brain and other parts of central nervous system
	C69-C72
	

	Thyroid and other endocrine glands
	C73-C75
	

	Lymphoid, hematopoietic and related tissue
	C81-C96
	

	Site-specific cancers (supplementary)
	
	

	Stomach
	C16
	

	Colorectum
	C18-C20
	

	Lung
	C33-C34
	

	Prostate
	C61
	


The 13 categories defined by ICD-10 code ranges constitute the primary outcome set. The four site-specific cancers were analyzed as supplementary outcomes using the same case definition, washout, denominator and modeling framework; each is a subset of the category containing it (stomach and colorectum of digestive organs, lung of respiratory and intrathoracic organs, prostate of male genital organs). Cases were identified by registration in the national co-payment reduction program for critical illnesses, which requires diagnostic confirmation based on medical records. ICD-10, International Classification of Diseases, 10th Revision.

eTable 2. Derivation of the Cohort-Specific Intervention Points from National Vaccination Statistics
	Birth cohort
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Intervention point

	Total population
	1.7
	4.9
	11.7
	33.0
	41.9
	61.7
	81.9
	Aug 2021

	1955–1959
	1.6
	4.0
	11.9
	83.6
	87.4
	93.3
	94.4
	Jun 2021

	1960–1964
	2.2
	4.1
	7.0
	40.0
	53.0
	91.5
	93.2
	Jul 2021

	1965–1969
	2.3
	4.0
	7.5
	12.2
	31.0
	90.6
	92.7
	Aug 2021

	1970–1974
	2.0
	3.3
	6.9
	13.2
	25.9
	59.4
	86.6
	Aug 2021

	1975–1979
	1.9
	2.9
	6.5
	13.8
	22.5
	38.5
	82.6
	Sep 2021

	1980–1984
	2.0
	2.8
	6.0
	17.8
	25.5
	40.0
	79.7
	Sep 2021

	1985–1989
	2.1
	2.8
	5.7
	20.5
	27.5
	41.1
	77.8
	Sep 2021

	1990–1994
	2.0
	2.4
	3.6
	14.5
	25.0
	40.8
	80.0
	Sep 2021

	1995–1999
	2.0
	2.2
	2.3
	10.5
	23.4
	40.5
	81.5
	Sep 2021

	2000–2004
	1.6
	1.7
	1.8
	8.4
	18.8
	32.5
	65.3
	Sep 2021


Values are cumulative first-dose coverage (%) calculated from weekly national vaccination counts by age group (weeks ending 6 March to 25 September 2021; September values refer to 25 September 2021), with approximate age-group population denominators for individuals aged 12 years or older. Values for each 5-year birth cohort are the equally weighted average of the age groups corresponding to its single years of age in 2021, and the Total population row refers to the population aged 12 years or older; by the official statistics for the whole resident population, first-dose coverage exceeded 50% on 21 August 2021, so the population-wide intervention month is August 2021 under either definition. Bold-face values indicate the first month in which coverage exceeded 50%; these months define the intervention points used in the analysis, and threshold months (here and in eTable 3) were determined from unrounded values. Source: Korea Disease Control and Prevention Agency, COVID-19 vaccination statistics, Public Data Portal (https://www.data.go.kr/data/15131145/fileData.do; accessed August 30, 2026). Coverage in this table was used to define the timing of the intervention; it differs from coverage within the study cohort (eTable 4), which is based on the linked vaccination registry with the cohort at baseline as the denominator.

eTable 3. Sensitivity of the Intervention Point to the Coverage Threshold
	Birth cohort
	40%
	50%
	60%
	70%

	Total population
	Jul 2021
	Aug 2021
	Aug 2021
	Sep 2021

	1955–1959
	Jun 2021
	Jun 2021
	Jun 2021
	Jun 2021

	1960–1964
	Jul 2021
	Jul 2021
	Aug 2021
	Aug 2021

	1965–1969
	Aug 2021
	Aug 2021
	Aug 2021
	Aug 2021

	1970–1974
	Aug 2021
	Aug 2021
	Sep 2021
	Sep 2021

	1975–1979
	Sep 2021
	Sep 2021
	Sep 2021
	Sep 2021

	1980–1984
	Aug 2021
	Sep 2021
	Sep 2021
	Sep 2021

	1985–1989
	Aug 2021
	Sep 2021
	Sep 2021
	Sep 2021

	1990–1994
	Aug 2021
	Sep 2021
	Sep 2021
	Sep 2021

	1995–1999
	Aug 2021
	Sep 2021
	Sep 2021
	Sep 2021

	2000–2004
	Sep 2021
	Sep 2021
	Sep 2021
	—


Each cell gives the first month in which cumulative first-dose coverage exceeded the threshold indicated. The 50% column corresponds to the definition used in the analyses. Between 40% and 70% the population-wide intervention point shifts by at most one month (July to September 2021), and no cohort-specific point shifts by more than one month. At a threshold of 70% the youngest cohort does not reach the threshold within the period covered by the national statistics. Dashes indicate that the threshold was not reached.
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eTable 4. SARS-CoV-2 Vaccination Coverage by Birth Cohort and Sex
	Birth cohort
	Total (n=36,024,394)
No. (%)
	Men (n=18,907,787)
No. (%)
	Women (n=17,116,607)
No. (%)

	Total
	32,154,386 (89.3)
	16,806,806 (88.9)
	15,347,580 (89.7)

	1955-1959
	3,027,559 (92.6)
	1,583,180 (92.3)
	1,444,379 (92.9)

	1960-1964
	3,049,739 (88.9)
	1,636,892 (89.5)
	1,412,847 (88.2)

	1965-1969
	2,674,922 (84.7)
	1,439,009 (86.2)
	1,235,913 (82.9)

	1970-1974
	3,326,348 (86.0)
	1,754,160 (86.2)
	1,572,188 (85.8)

	1975-1979
	3,319,370 (88.2)
	1,720,084 (87.7)
	1,599,286 (88.7)

	1980-1984
	3,870,463 (89.9)
	2,003,591 (89.1)
	1,866,872 (90.7)

	1985-1989
	3,739,425 (90.8)
	1,925,832 (89.9)
	1,813,593 (91.9)

	1990-1994
	3,614,195 (90.0)
	1,879,422 (88.8)
	1,734,773 (91.4)

	1995-1999
	3,065,681 (88.4)
	1,582,685 (86.8)
	1,482,996 (90.3)

	2000-2004
	2,466,684 (93.8)
	1,281,951 (93.6)
	1,184,733 (94.0)


Values are the cumulative number (%) of individuals who received at least one dose of a SARS-CoV-2 vaccine, obtained from the national vaccination registry linked to the study cohort. Denominators are the corresponding birth-cohort populations at the start of observation. See eTable 2 for the national statistics used to define the intervention timing, which refer to the general population and therefore differ from the figures shown here.
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	Cancer Category
	Model 
	AIC
	BIC
	RMSE(log)
	MAPE (%)
	Ljung–Box p
	Shapiro–Wilk P

	Lip, oral cavity, pharynx
	ARIMA(1,1,1)+drift
	-177.39
	-166.08
	0.1137
	8.92
	0.885
	0.644

	Digestive organs
	ARIMA(3,0,0)(2,1,0)[12]+drift
	-256.20
	-237.05
	0.0684
	5.10
	0.086
	0.077

	Respiratory & intrathoracic organs‡
	ARIMA(0,1,1)(2,0,0)[12]+drift
	-168.36
	-154.22
	0.1164
	8.31
	0.600
	<0.001

	Bone and articular cartilage
	ARIMA(0,1,1)+drift
	-89.03
	-80.54
	0.1641
	13.50
	0.281
	0.411

	Melanoma and other malignant neoplasms of skin
	ARIMA(1,1,1)(1,0,2)[12]+drift
	-122.48
	-102.68
	0.1362
	10.78
	0.711
	0.057

	Mesothelial and soft tissue
	ARIMA(0,1,1)(2,0,0)[12]+drift
	-175.29
	-161.15
	0.1130
	8.90
	0.285
	0.641

	Breast
	ARIMA(0,1,1)(2,0,0)[12]+drift
	-263.50
	-249.35
	0.0793
	6.35
	0.219
	0.016

	Female genital organs
	ARIMA(0,1,1)(2,0,0)[12]+drift
	-239.55
	-225.41
	0.0878
	6.67
	0.483
	0.113

	Male genital organs
	ARIMA(0,1,1)(1,0,0)[12]+drift
	-208.72
	-197.41
	0.1002
	7.78
	0.415
	0.268

	Urinary tract
	ARIMA(0,1,2)(2,0,0)[12]+drift
	-222.86
	-205.89
	0.0928
	7.35
	0.142
	0.080

	Eye, brain and other parts of central nervous system
	ARIMA(0,1,3)(2,0,0)[12]+drift
	-202.83
	-183.03
	0.0999
	7.71
	0.319
	0.230

	Thyroid and other endocrine glands
	ARIMA(0,1,1)(2,0,0)[12]
	-200.76
	-189.45
	0.1018
	8.01
	0.659
	0.052

	Lymphoid, hematopoietic and related tissue
	ARIMA(0,1,1)(2,0,0)[12]+drift
	-261.03
	-246.89
	0.0804
	6.42
	0.0049
	0.602

	Stomach
	ARIMA(0,0,3)(2,1,0)[12]+drift
	-202.78
	-183.63
	0.0865
	6.48
	0.333
	0.043

	Colorectum
	ARIMA(0,1,2)(2,0,0)[12]+drift
	-241.75
	-224.78
	0.0845
	6.58
	0.035
	0.213

	Lung‡
	ARIMA(0,1,1)(2,0,0)[12]
	-152.12
	-140.80
	0.1249
	8.74
	0.503
	<0.001

	Prostate
	ARIMA(0,1,1)(1,0,0)[12]+drift
	-183.10
	-171.79
	0.1110
	8.58
	0.459
	0.395


This table summarizes ARIMA/SARIMA model fit and residual diagnostics for the counterfactual models fitted to the 126 pre-intervention months (February 2011 to July 2021). Model orders were selected by minimizing the Akaike information criterion (AIC); the Bayesian information criterion (BIC) is reported for descriptive purposes. RMSE is reported on the modeling (log) scale and MAPE on the original rate scale. Ljung–Box and Shapiro–Wilk P values are given to three decimal places, or to four where the third decimal place would determine classification; P < 0.01 was taken to indicate a violation. Site-specific cancers were modeled with the same procedure.
‡ Residuals departed from normality (Shapiro–Wilk P < 0.01) for 2 models (Respiratory and intrathoracic organs, Lung). Because prediction intervals rely on the normality of residuals, the corresponding intervals should be interpreted with caution; the number of months in which the observed rate fell outside the 99% prediction interval is given in eTable 13. Residual autocorrelation (Ljung–Box P < 0.01) was present for one model (Lymphoid, hematopoietic and related tissue; P = 0.0049), consistent with the segmented model for this category (eTable 6).

[bookmark: _Hlk211335617]eTable 6. ARIMAX/SARIMAX Model Fit and Residual Diagnostics by Cancer Category and Birth Cohort
	Cancer Category
	Birth Cohort
	Model
	AIC
	BIC
	Shapiro-Wilk p-value 
	Ljung–Box p-value
	Breusch-Pagan p-value 

	Lip, oral cavity and pharynx

	
	All
	ARIMA(1,1,2)(2,0,0)[12] + X
	-256.52
	-231.20
	0.795
	0.896
	0.260

	
	1955-1959
	ARIMA(0,1,1)(0,0,1)[12] + X
	-71.70
	-55.88
	0.980
	0.606
	0.068

	
	1960-1964
	ARIMA(4,1,0)(1,0,1)[12] + X
	-40.27
	-8.62
	0.131
	0.003
	0.095

	
	1965-1969
	ARIMA(0,1,1)(1,0,0)[12] + X
	-7.45
	8.38
	0.693
	0.535
	0.039

	
	1970-1974
	ARIMA(0,1,1) + X
	50.20
	62.86
	0.006
	0.103
	0.004

	
	1975-1979
	ARIMA(0,1,2) + X
	182.48
	198.30
	<0.001
	0.449
	0.004

	
	1980-1984
	ARIMA(2,1,1)(1,0,0)[12] + X
	188.36
	210.52
	<0.001
	0.362
	0.019

	
	1985-1989†
	ARIMA(4,1,1) + X
	676.57
	701.89
	<0.001
	0.0096
	0.057

	
	1990-1994†
	ARIMA(5,1,1)(2,0,1)[12] + X
	833.81
	871.79
	<0.001
	0.075
	<0.001

	
	1995-1999†
	ARIMA(0,1,2)(2,0,1)[12] + X
	961.96
	987.28
	<0.001
	0.241
	<0.001

	
	2000-2004†
	ARIMA(0,1,1)(1,0,1)[12] + X
	1018.29
	1037.28
	<0.001
	0.026
	0.001

	Digestive organs

	
	All
	ARIMA(0,1,1)(2,1,0)[12] + X
	-380.35
	-361.79
	0.801
	<0.001
	0.005

	
	1955-1959
	ARIMA(2,1,1)(2,0,0)[12] + X
	-347.36
	-322.05
	0.140
	0.002
	0.007

	
	1960-1964
	ARIMA(4,1,0)(2,0,0)[12] + X
	-372.23
	-343.74
	0.945
	0.071
	0.101

	
	1965-1969
	ARIMA(0,1,1)(0,0,2)[12] + X
	-309.29
	-287.13
	0.175
	0.309
	0.102

	
	1970-1974
	ARIMA(2,1,1)(2,0,0)[12] + X
	-264.20
	-238.89
	0.476
	0.406
	0.213

	
	1975-1979
	ARIMA(1,1,2)(2,0,0)[12] + X
	-245.13
	-216.65
	0.036
	0.030
	0.084

	
	1980-1984
	ARIMA(2,1,2)(1,0,0)[12] + X
	-170.48
	-142.00
	0.894
	0.094
	0.780

	
	1985-1989
	ARIMA(1,1,0)(1,0,0)[12] + X
	-16.81
	2.18
	0.009
	0.001
	<0.001

	
	1990-1994
	ARIMA(1,1,0)(1,0,0)[12] + X
	132.05
	151.04
	0.038
	<0.001
	<0.001

	
	1995-1999
	ARIMA(0,1,1)(0,0,1)[12] + X
	508.51
	524.34
	<0.001
	0.935
	0.401

	
	2000-2004†
	ARIMA(1,1,1)(2,0,1)[12] + X
	799.46
	824.77
	<0.001
	0.163
	0.002

	Respiratory and intrathoracic organs

	
	All
	ARIMA(0,1,1)(2,0,0)[12] + X
	-265.92
	-243.76
	<0.001
	0.584
	0.413

	
	1955-1959
	ARIMA(0,1,1)(2,0,0)[12] + X
	-259.40
	-237.24
	<0.001
	0.363
	0.083

	
	1960-1964
	ARIMA(0,1,1)(2,0,1)[12] + X
	-238.77
	-213.45
	0.011
	0.122
	0.139

	
	1965-1969
	ARIMA(0,1,2)(2,0,0)[12] + X
	-107.21
	-81.89
	<0.001
	0.373
	0.220

	
	1970-1974
	ARIMA(0,1,1) + X
	-77.95
	-62.13
	<0.001
	0.788
	0.153

	
	1975-1979
	ARIMA(0,1,3) + X
	24.83
	46.98
	0.025
	0.442
	0.041

	
	1980-1984
	ARIMA(2,1,2)(1,0,0)[12] + X
	124.88
	150.20
	<0.001
	0.140
	0.046

	
	1985-1989
	ARIMA(5,1,0)(2,0,0)[12] + X
	521.49
	556.30
	<0.001
	0.041
	0.252

	
	1990-1994
	ARIMA(4,1,1)(2,0,1)[12] + X
	501.39
	536.20
	<0.001
	0.603
	0.150

	
	1995-1999†
	ARIMA(2,1,3)(1,0,1)[12] + X
	820.13
	851.78
	<0.001
	0.050
	0.046

	
	2000-2004†
	ARIMA(0,1,1)(2,0,1)[12] + X
	1048.47
	1070.63
	<0.001
	0.380
	<0.001

	Bone and articular cartilage

	
	All
	ARIMA(0,1,1) + X
	-119.91
	-104.09
	0.848
	0.241
	0.694

	
	1955-1959
	ARIMA(1,1,2)(1,0,1)[12] + X
	112.08
	140.56
	0.361
	0.161
	0.055

	
	1960-1964
	ARIMA(0,1,1)(2,0,0)[12] + X
	154.09
	173.08
	0.432
	0.519
	0.806

	
	1965-1969
	ARIMA(3,1,3)(1,0,0)[12] + X
	498.03
	532.85
	<0.001
	0.018
	0.114

	
	1970-1974
	ARIMA(4,1,1)(2,0,0)[12] + X
	666.00
	697.64
	<0.001
	<0.001
	0.005

	
	1975-1979†
	ARIMA(0,0,0) + X
	747.15
	759.84
	<0.001
	0.963
	0.706

	
	1980-1984†
	ARIMA(2,0,0)(1,0,0)[12] + X
	713.41
	735.60
	<0.001
	0.986
	0.684

	
	1985-1989†
	ARIMA(0,0,0)(1,0,0)[12] + X
	829.92
	845.77
	<0.001
	0.261
	0.233

	
	1990-1994†
	ARIMA(0,0,0) + X
	851.70
	864.38
	<0.001
	0.728
	0.085

	
	1995-1999†
	ARIMA(0,0,0) + X
	768.24
	780.92
	<0.001
	0.514
	0.075

	
	2000-2004†
	ARIMA(0,0,0)(2,0,1)[12] + X
	861.92
	884.11
	<0.001
	0.370
	0.077

	Melanoma and other malignant neoplasms of skin

	
	All
	ARIMA(0,1,1)(1,0,2)[12] + X
	-190.42
	-165.10
	<0.001
	0.239
	0.176

	
	1955-1959
	ARIMA(0,1,2)(0,0,1)[12] + X
	-38.09
	-19.10
	0.242
	0.320
	0.192

	
	1960-1964
	ARIMA(1,1,0)(1,0,2)[12] + X
	13.49
	38.81
	0.084
	<0.001
	0.021

	
	1965-1969
	ARIMA(2,1,2)(1,0,2)[12] + X
	44.02
	75.67
	0.449
	0.016
	0.084

	
	1970-1974
	ARIMA(0,1,1) + X
	81.96
	94.62
	0.021
	0.445
	0.138

	
	1975-1979
	ARIMA(0,1,2)(0,0,1)[12] + X
	197.57
	216.56
	<0.001
	0.463
	0.134

	
	1980-1984
	ARIMA(0,1,1) + X
	500.73
	513.39
	<0.001
	0.912
	0.506

	
	1985-1989†
	ARIMA(1,1,2)(2,0,0)[12] + X
	744.05
	769.37
	<0.001
	0.003
	0.067

	
	1990-1994†
	ARIMA(0,1,1)(2,0,0)[12] + X
	913.84
	932.83
	<0.001
	<0.001
	0.001

	
	1995-1999†
	ARIMA(2,1,2)(1,0,1)[12] + X
	998.81
	1027.29
	<0.001
	0.327
	0.057

	
	2000-2004†
	ARIMA(0,1,1)(1,0,0)[12] + X
	1090.22
	1106.04
	<0.001
	0.139
	0.090

	Mesothelial and soft tissue

	
	All
	ARIMA(1,1,2)(2,0,0)[12] + X
	-255.61
	-227.13
	0.606
	0.247
	0.531

	
	1955-1959
	ARIMA(1,1,1) + X
	10.87
	26.70
	0.468
	0.356
	0.181

	
	1960-1964
	ARIMA(2,1,2)(1,0,0)[12] + X
	-7.46
	21.02
	0.534
	0.473
	0.105

	
	1965-1969
	ARIMA(1,1,0)(1,0,0)[12] + X
	126.21
	145.20
	0.025
	<0.001
	0.079

	
	1970-1974
	ARIMA(0,1,1)(0,0,1)[12] + X
	123.69
	139.51
	<0.001
	0.604
	0.318

	
	1975-1979
	ARIMA(0,1,1)(2,0,0)[12] + X
	169.04
	188.03
	0.321
	0.466
	0.004

	
	1980-1984
	ARIMA(0,1,1) + X
	210.86
	223.52
	<0.001
	0.223
	<0.001

	
	1985-1989
	ARIMA(0,0,0) + X
	511.98
	524.66
	<0.001
	0.993
	0.260

	
	1990-1994†
	ARIMA(1,0,0) + X
	678.16
	694.02
	<0.001
	0.985
	0.544

	
	1995-1999†
	ARIMA(1,0,0) + X
	744.15
	760.00
	<0.001
	0.509
	0.409

	
	2000-2004†
	ARIMA(0,1,1) + X
	890.35
	903.00
	<0.001
	0.060
	0.005

	Breast

	
	All
	ARIMA(0,1,1)(2,0,0)[12] + X
	-383.75
	-364.76
	0.286
	0.065
	0.043

	
	1955-1959
	ARIMA(1,1,0)(1,0,0)[12] + X
	-173.36
	-154.37
	0.772
	0.019
	0.662

	
	1960-1964
	ARIMA(1,1,0)(1,0,0)[12] + X
	-189.81
	-170.82
	0.577
	<0.001
	0.045

	
	1965-1969
	ARIMA(2,1,2)(0,0,2)[12] + X
	-301.89
	-270.24
	0.024
	0.219
	0.090

	
	1970-1974
	ARIMA(0,1,1)(2,0,0)[12] + X
	-279.93
	-257.78
	0.006
	0.218
	0.147

	
	1975-1979
	ARIMA(0,1,1)(2,0,0)[12] + X
	-211.98
	-189.83
	0.417
	0.758
	0.002

	
	1980-1984
	ARIMA(0,1,2)(2,0,0)[12] + X
	-143.68
	-121.53
	0.019
	0.006
	<0.001

	
	1985-1989
	ARIMA(5,1,0)(2,0,1)[12] + X
	508.00
	545.97
	<0.001
	<0.001
	<0.001

	
	1990-1994†
	ARIMA(2,1,3)(1,0,2)[12] + X
	879.38
	917.35
	<0.001
	0.123
	<0.001

	
	1995-1999†
	ARIMA(2,1,2)(2,0,2)[12] + X
	982.40
	1017.21
	<0.001
	0.006
	<0.001

	
	2000-2004†
	ARIMA(2,1,1) + X
	1012.31
	1031.30
	<0.001
	0.705
	<0.001

	Female genital organs

	
	All
	ARIMA(0,1,1)(2,0,0)[12] + X
	-328.80
	-306.65
	0.302
	0.551
	0.785

	
	1955-1959
	ARIMA(0,1,1)(1,0,0)[12] + X
	-190.63
	-174.81
	0.233
	0.496
	0.277

	
	1960-1964
	ARIMA(0,1,1)(0,0,2)[12] + X
	-193.45
	-174.46
	0.658
	0.549
	0.664

	
	1965-1969
	ARIMA(2,1,2) + X
	-161.20
	-139.04
	0.929
	0.898
	0.282

	
	1970-1974
	ARIMA(2,1,1) + X
	-175.63
	-153.47
	0.428
	0.703
	0.592

	
	1975-1979
	ARIMA(0,1,1)(2,0,0)[12] + X
	-147.04
	-124.88
	0.587
	0.591
	0.089

	
	1980-1984
	ARIMA(0,1,1) + X
	-151.13
	-135.31
	0.269
	0.385
	0.281

	
	1985-1989
	ARIMA(5,1,0)(2,0,0)[12] + X
	-38.09
	-3.27
	0.005
	0.007
	<0.001

	
	1990-1994
	ARIMA(5,1,0)(2,0,0)[12] + X
	125.74
	160.56
	<0.001
	0.005
	<0.001

	
	1995-1999
	ARIMA(2,1,2)(2,0,1)[12] + X
	192.36
	224.01
	0.004
	0.071
	<0.001

	
	2000-2004
	ARIMA(5,1,1)(2,0,2)[12] + X
	882.34
	926.65
	<0.001
	<0.001
	<0.001

	Male genital organs

	
	All
	ARIMA(0,1,1)(2,0,0)[12] + X
	-313.04
	-290.89
	0.076
	0.518
	0.300

	
	1955-1959
	ARIMA(0,1,1)(2,0,0)[12] + X
	-225.32
	-203.17
	0.073
	0.190
	0.018

	
	1960-1964
	ARIMA(0,1,2)(2,0,0)[12] + X
	-193.84
	-168.52
	0.320
	0.210
	<0.001

	
	1965-1969
	ARIMA(1,1,1)(1,0,0)[12] + X
	-50.31
	-28.15
	0.016
	0.562
	<0.001

	
	1970-1974
	ARIMA(1,1,1) + X
	74.08
	93.07
	0.131
	0.461
	<0.001

	
	1975-1979
	ARIMA(0,1,1) + X
	515.56
	528.22
	<0.001
	0.940
	0.361

	
	1980-1984
	ARIMA(0,1,1) + X
	518.72
	531.38
	<0.001
	0.672
	0.903

	
	1985-1989
	ARIMA(5,1,3)(1,0,1)[12] + X
	598.82
	643.13
	<0.001
	0.002
	0.090

	
	1990-1994
	ARIMA(3,1,3)(2,0,1)[12] + X
	800.13
	841.27
	<0.001
	0.004
	<0.001

	
	1995-1999†
	ARIMA(2,1,2)(1,0,0)[12] + X
	953.17
	981.66
	<0.001
	0.792
	<0.001

	
	2000-2004†
	ARIMA(5,1,0)(0,0,1)[12] + X
	1089.65
	1121.30
	0.133
	0.013
	0.062

	Urinary tract
	
	
	
	
	
	
	

	
	All
	ARIMA(2,1,1)(2,0,0)[12] + X
	-348.30
	-319.82
	0.068
	0.011
	0.022

	
	1955-1959
	ARIMA(1,1,1)(0,0,2)[12] + X
	-223.97
	-201.82
	0.134
	0.089
	0.356

	
	1960-1964
	ARIMA(1,1,1)(2,0,0)[12] + X
	-187.81
	-165.66
	0.153
	<0.001
	<0.001

	
	1965-1969
	ARIMA(2,1,2)(2,0,0)[12] + X
	-163.12
	-131.47
	0.979
	0.368
	0.014

	
	1970-1974
	ARIMA(1,1,0)(1,0,0)[12] + X
	-52.01
	-33.02
	0.055
	<0.001
	0.038

	
	1975-1979
	ARIMA(4,1,2)(2,0,0)[12] + X
	21.21
	56.02
	<0.001
	0.022
	0.007

	
	1980-1984
	ARIMA(4,1,0)(1,0,0)[12] + X
	144.58
	173.07
	<0.001
	0.007
	0.005

	
	1985-1989
	ARIMA(5,1,1)(1,0,0)[12] + X
	708.41
	740.06
	<0.001
	0.007
	0.001

	
	1990-1994†
	ARIMA(1,1,0)(1,0,0)[12] + X
	916.96
	935.95
	<0.001
	<0.001
	<0.001

	
	1995-1999†
	ARIMA(2,1,2)(1,0,0)[12] + X
	999.02
	1024.34
	<0.001
	0.709
	<0.001

	
	2000-2004†
	ARIMA(1,0,1)(2,0,0)[12] + X
	1076.34
	1101.71
	<0.001
	0.603
	0.003

	Eye, brain and other parts of central nervous system

	
	All
	ARIMA(0,1,1)(1,0,0)[12] + X
	-288.27
	-269.28
	0.211
	0.116
	0.205

	
	1955-1959
	ARIMA(0,1,1)(2,0,0)[12] + X
	-40.83
	-18.67
	0.640
	0.063
	0.069

	
	1960-1964
	ARIMA(1,1,1)(1,0,0)[12] + X
	-24.61
	-2.45
	0.605
	0.619
	0.021

	
	1965-1969
	ARIMA(0,1,1)(1,0,0)[12] + X
	-16.87
	-1.04
	0.011
	0.085
	0.158

	
	1970-1974
	ARIMA(1,1,1)(0,0,1)[12] + X
	27.67
	49.82
	0.117
	0.734
	0.325

	
	1975-1979
	ARIMA(0,1,1)(1,0,0)[12] + X
	96.98
	112.81
	0.008
	0.693
	0.650

	
	1980-1984
	ARIMA(1,1,1) + X
	116.38
	132.21
	<0.001
	0.211
	0.918

	
	1985-1989
	ARIMA(2,1,2)(1,0,0)[12] + X
	207.46
	232.78
	<0.001
	0.140
	0.178

	
	1990-1994
	ARIMA(0,0,0) + X
	201.14
	213.82
	<0.001
	0.749
	0.246

	
	1995-1999
	ARIMA(1,0,1)(1,0,0)[12] + X
	231.56
	253.76
	<0.001
	0.160
	0.757

	
	2000-2004†
	ARIMA(0,0,0)(2,0,0)[12] + X
	223.88
	242.90
	<0.001
	0.059
	0.642

	
	
	
	
	
	
	
	

	Thyroid and other endocrine glands

	
	All
	ARIMA(3,0,0)(2,0,0)[12] + X
	-309.30
	-280.77
	0.005
	0.112
	0.080

	
	1955-1959
	ARIMA(1,1,1)(0,0,2)[12] + X
	-172.86
	-150.71
	0.501
	0.023
	0.562

	
	1960-1964
	ARIMA(1,1,1)(0,0,2)[12] + X
	-230.95
	-208.79
	0.842
	0.292
	0.039

	
	1965-1969
	ARIMA(2,1,0)(2,0,0)[12] + X
	-254.06
	-231.90
	0.553
	0.515
	0.597

	
	1970-1974
	ARIMA(2,0,1)(1,1,0)[12] + X
	-214.65
	-192.95
	0.105
	0.161
	0.161

	
	1975-1979
	ARIMA(2,0,1)(1,1,0)[12] + X
	-168.51
	-146.82
	0.071
	0.267
	0.026

	
	1980-1984
	ARIMA(0,1,2)(0,0,2)[12] + X
	-217.74
	-192.42
	0.003
	0.184
	0.253

	
	1985-1989
	ARIMA(5,1,0)(2,0,0)[12] + X
	-172.53
	-140.88
	0.589
	0.046
	0.004

	
	1990-1994
	ARIMA(1,1,0)(2,0,2)[12] + X
	-22.99
	5.49
	0.002
	<0.001
	<0.001

	
	1995-1999
	ARIMA(1,1,0)(1,0,0)[12] + X
	134.05
	153.04
	<0.001
	<0.001
	<0.001

	
	2000-2004
	ARIMA(3,1,1)(2,0,0)[12] + X
	769.26
	797.74
	<0.001
	<0.001
	0.005

	Lymphoid, hematopoietic and related tissue

	
	All
	ARIMA(0,1,2)(2,0,0)[12] + X
	-363.70
	-341.55
	0.702
	0.004
	0.421

	
	1955-1959
	ARIMA(0,1,1)(1,0,0)[12] + X
	-176.37
	-160.54
	0.919
	<0.001
	0.110

	
	1960-1964
	ARIMA(3,1,0) + X
	-202.03
	-179.88
	0.507
	0.397
	0.640

	
	1965-1969
	ARIMA(1,1,0)(2,0,2)[12] + X
	-127.37
	-98.89
	0.528
	<0.001
	0.120

	
	1970-1974
	ARIMA(1,1,0)(1,0,0)[12] + X
	-45.17
	-26.18
	0.002
	<0.001
	0.147

	
	1975-1979
	ARIMA(5,1,0)(2,0,1)[12] + X
	-64.49
	-26.51
	0.039
	<0.001
	0.807

	
	1980-1984
	ARIMA(5,1,0)(2,0,0)[12] + X
	-22.76
	12.06
	0.002
	0.0097
	0.013

	
	1985-1989
	ARIMA(1,1,2) + X
	20.81
	39.80
	0.283
	0.322
	0.269

	
	1990-1994
	ARIMA(1,1,0)(1,0,0)[12] + X
	57.52
	76.51
	<0.001
	<0.001
	0.006

	
	1995-1999
	ARIMA(2,1,1)(2,0,0)[12] + X
	42.64
	67.96
	0.001
	0.534
	0.280

	
	2000-2004
	ARIMA(0,1,1)(0,0,1)[12] + X
	95.14
	110.97
	<0.001
	0.286
	0.488

	Site-specific cancers (all cohorts combined)

	   Stomach
	
	ARIMA(0,1,2)(0,1,1)[12] + X
	-319.34
	-300.77
	<0.001
	0.060
	0.033

	   Colorectum
	
	ARIMA(0,1,1)(2,0,0)[12] + X
	-358.23
	-336.08
	0.240
	<0.001
	0.382

	   Lung
	
	ARIMA(0,1,1)(2,0,0)[12] + X
	-244.29
	-222.13
	<0.001
	0.544
	0.384

	   Prostate
	
	ARIMA(0,1,1)(2,0,0)[12] + X
	-282.00
	-259.85
	0.107
	0.589
	0.109


This table summarizes ARIMAX/SARIMAX model diagnostics across cancer categories and birth cohorts. Model orders were selected by minimizing the AIC; the BIC is reported for descriptive purposes. Violations were defined as P <0.01 on the Shapiro–Wilk (normality), Ljung–Box (autocorrelation) or Breusch–Pagan (heteroscedasticity) test. X denotes the two exogenous intervention regressors (level and slope).
For the all-cohort models of the 13 primary categories, residuals met the assumptions at P ≥0.01 with the exception of Digestive organs (autocorrelation and heteroscedasticity); Respiratory and intrathoracic organs (non-normality); Melanoma and other malignant neoplasms of skin (non-normality); Thyroid and other endocrine glands (non-normality); Lymphoid, hematopoietic and related tissue (autocorrelation); among the site-specific models, Stomach (non-normality); Colorectum (autocorrelation); Lung (non-normality). Among the 130 cohort-specific models, 41 showed violations on two or more diagnostics; these were concentrated in the cohorts born in 1985 or later, whose monthly counts are sparse. 
[bookmark: _Hlk198814105]† Estimates based on sparse monthly counts (fewer than 1,000 cumulative cases or more than 12 zero-count months; n = 29); see eAppendix 1.
[bookmark: _Hlk211335605]eTable 7. ARIMAX/SARIMAX Model Fit and Residual Diagnostics by Cancer Category: Sensitivity Analysis of Pandemic Onset (February 2020) and Omicron Peak (March 2022) As Alternative Intervention Points
	Cancer Category
	Model
	AIC
	BIC
	Shapiro-Wilk p-value
	Ljung–Box p-value
	Breusch-Pagan p-value

	Alternative intervention point #1: pandemic onset (February 2020)

	Lip, oral cavity and pharynx
	ARIMA(1,1,2)(2,0,0)[12] + X
	-258.19
	-232.87
	0.942
	0.947
	0.360

	Digestive organs
	ARIMA(0,1,1)(2,1,0)[12] + X
	-386.96
	-368.39
	0.923
	0.001
	0.098

	Respiratory and intrathoracic organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-266.78
	-244.63
	<0.001
	0.345
	0.240

	Bone and articular cartilage
	ARIMA(0,1,1) + X
	-120.04
	-107.38
	0.661
	0.252
	0.938

	Melanoma and other malignant neoplasms of skin
	ARIMA(0,1,1)(2,0,0)[12] + X
	-186.43
	-164.28
	0.001
	0.494
	0.774

	Mesothelial and soft tissue
	ARIMA(1,1,2)(2,0,0)[12] + X
	-257.15
	-228.67
	0.849
	0.218
	0.530

	Breast
	ARIMA(0,1,1)(2,0,0)[12] + X
	-396.24
	-374.09
	0.120
	0.212
	0.310

	Female genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-336.92
	-314.77
	0.205
	0.544
	0.836

	Male genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-319.69
	-297.54
	0.215
	0.504
	0.213

	Urinary tract
	ARIMA(2,1,1)(2,0,0)[12] + X
	-348.00
	-319.52
	0.174
	0.013
	0.038

	Eye, brain and other parts of central nervous system
	ARIMA(0,1,1)(1,0,0)[12] + X
	-286.79
	-267.80
	0.132
	0.131
	0.305

	Thyroid and other endocrine glands
	ARIMA(3,0,0)(2,0,0)[12] + X
	-312.43
	-283.89
	0.014
	0.081
	0.249

	Lymphoid, hematopoietic and related tissue
	ARIMA(0,1,2)(2,0,0)[12] + X
	-373.51
	-348.20
	0.664
	0.011
	0.547

	Stomach
	ARIMA(0,1,2)(0,1,1)[12] + X
	-327.37
	-308.81
	0.019
	0.206
	0.041

	Colorectum
	ARIMA(0,1,2)(2,0,0)[12] + X
	-357.25
	-335.10
	0.343
	0.007
	0.451

	Lung
	ARIMA(0,1,1)(2,0,0)[12] + X
	-244.76
	-222.60
	<0.001
	0.370
	0.219

	Prostate
	ARIMA(0,1,1)(2,0,0)[12] + X
	-287.19
	-265.04
	0.141
	0.504
	0.100

	Alternative Intervention Points #2: Omicron Peak (March 2022)

	Lip, oral cavity and pharynx
	ARIMA(1,1,1) + X
	-270.86
	-251.87
	0.678
	0.897
	0.472

	Digestive organs
	ARIMA(0,1,1)(2,1,0)[12] + X
	-380.17
	-361.61
	0.782
	<0.001
	0.015

	Respiratory and intrathoracic organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-266.33
	-244.18
	<0.001
	0.535
	0.510

	Bone and articular cartilage
	ARIMA(0,1,1) + X
	-119.22
	-103.39
	0.800
	0.265
	0.552

	Melanoma and other malignant neoplasms of skin
	ARIMA(0,1,1)(1,0,2)[12] + X
	-189.97
	-164.65
	<0.001
	0.243
	0.523

	Mesothelial and soft tissue
	ARIMA(1,1,2)(2,0,0)[12] + X
	-256.28
	-227.80
	0.745
	0.241
	0.493

	Breast
	ARIMA(0,1,1)(2,0,0)[12] + X
	-384.01
	-365.02
	0.357
	0.071
	0.061

	Female genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-331.71
	-309.55
	0.141
	0.284
	0.616

	Male genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-312.92
	-290.76
	0.106
	0.497
	0.354

	Urinary tract
	ARIMA(0,1,2)(2,0,0)[12] + X
	-349.67
	-324.35
	0.134
	0.009
	0.056

	Eye, brain and other parts of central nervous system
	ARIMA(0,1,1)(1,0,0)[12] + X
	-288.52
	-269.53
	0.099
	0.170
	0.398

	Thyroid and other endocrine glands
	ARIMA(3,0,0)(2,0,0)[12] + X
	-309.75
	-281.22
	0.0097
	0.118
	0.168

	Lymphoid, hematopoietic and related tissue
	ARIMA(0,1,2)(2,0,0)[12] + X
	-375.22
	-349.90
	0.600
	0.003
	0.311

	Stomach
	ARIMA(0,1,3)(0,1,1)[12] + X
	-320.27
	-298.62
	<0.001
	0.077
	0.134

	Colorectum
	ARIMA(2,1,0)(2,0,0)[12] + X
	-355.85
	-333.69
	0.049
	0.025
	0.414

	Lung
	ARIMA(0,1,1)(2,0,0)[12] + X
	-244.57
	-222.41
	<0.001
	0.499
	0.520

	Prostate
	ARIMA(0,1,1)(2,0,0)[12] + X
	-281.66
	-259.51
	0.117
	0.602
	0.140


This table summarizes ARIMAX/SARIMAX model diagnostics across the 17 cancer categories using alternative intervention points. Model orders were re-selected by minimizing the AIC at each placement. Violations were defined as P < 0.01. 
Exceptions at the pandemic onset: Digestive organs (autocorrelation); Respiratory and intrathoracic organs (non-normality); Melanoma and other malignant neoplasms of skin (non-normality); Colorectum (autocorrelation); Lung (non-normality). Exceptions at the Omicron peak: Digestive organs (autocorrelation); Respiratory and intrathoracic organs (non-normality); Melanoma and other malignant neoplasms of skin (non-normality); Urinary tract (autocorrelation); Thyroid and other endocrine glands (non-normality); Lymphoid, hematopoietic and related tissue (autocorrelation); Stomach (non-normality); Lung (non-normality). Confidence intervals for these models should be interpreted with caution.

[bookmark: _Hlk211335598]eTable 8. ARIMAX/SARIMAX Model Fit and Residual Diagnostics by Cancer Category: Sensitivity Analysis with 3- and 9-Month Models 
	Cancer Category
	Model
	AIC
	BIC
	Shapiro-Wilk p-value
	Ljung–Box p-value
	Breusch-Pagan p-value

	Lagged intervention point #1: 3 months
	
	
	
	
	
	

	Lip, oral cavity and pharynx
	ARIMA(1,1,2)(2,0,0)[12] + X
	-256.93
	-231.61
	0.770
	0.910
	0.286

	Digestive organs
	ARIMA(0,1,1)(2,1,0)[12] + X
	-379.60
	-361.04
	0.796
	<0.001
	0.0102

	Respiratory and intrathoracic organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-266.15
	-244.00
	<0.001
	0.590
	0.480

	Bone and articular cartilage
	ARIMA(0,1,1) + X
	-119.15
	-103.32
	0.755
	0.267
	0.775

	Melanoma and other malignant neoplasms of skin
	ARIMA(0,1,2)(1,0,2)[12] + X
	-196.75
	-168.27
	0.006
	0.607
	0.256

	Mesothelial and soft tissue
	ARIMA(1,1,2)(2,0,0)[12] + X
	-255.68
	-227.19
	0.664
	0.236
	0.497

	Breast
	ARIMA(0,1,1)(2,0,0)[12] + X
	-383.74
	-364.75
	0.292
	0.066
	0.107

	Female genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-328.61
	-306.46
	0.228
	0.455
	0.769

	Male genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-312.83
	-290.67
	0.081
	0.510
	0.308

	Urinary tract
	ARIMA(2,1,1)(2,0,0)[12] + X
	-348.22
	-319.74
	0.083
	0.011
	0.033

	Eye, brain and other parts of central nervous system
	ARIMA(0,1,1)(1,0,0)[12] + X
	-288.81
	-269.82
	0.127
	0.151
	0.115

	Thyroid and other endocrine glands
	ARIMA(3,0,0)(2,0,0)[12] + X
	-309.33
	-280.79
	0.008
	0.120
	0.168

	Lymphoid, hematopoietic and related tissue
	ARIMA(0,1,2)(2,0,0)[12] + X
	-363.66
	-341.51
	0.732
	0.004
	0.540

	Stomach
	ARIMA(1,0,0)(0,1,1)[12] + X
	-333.77
	-315.17
	0.002
	0.132
	0.066

	Colorectum
	ARIMA(0,1,1)(2,0,0)[12] + X
	-356.32
	-334.17
	0.253
	<0.001
	0.281

	Lung
	ARIMA(0,1,1)(2,0,0)[12] + X
	-244.58
	-222.42
	<0.001
	0.547
	0.454

	Prostate
	ARIMA(0,1,1)(2,0,0)[12] + X
	-281.65
	-259.50
	0.115
	0.601
	0.117

	Lagged intervention point #2: 9 months
	
	
	
	
	
	

	Lip, oral cavity and pharynx
	ARIMA(0,1,2) + X
	-270.83
	-251.84
	0.685
	0.888
	0.575

	Digestive organs
	ARIMA(0,1,1)(2,1,0)[12] + X
	-381.24
	-362.67
	0.566
	<0.001
	0.044

	Respiratory and intrathoracic organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-266.16
	-244.01
	<0.001
	0.562
	0.560

	Bone and articular cartilage
	ARIMA(0,1,1) + X
	-119.11
	-103.29
	0.765
	0.278
	0.487

	Melanoma and other malignant neoplasms of skin
	ARIMA(0,1,1)(1,0,2)[12] + X
	-189.96
	-164.64
	<0.001
	0.242
	0.655

	Mesothelial and soft tissue
	ARIMA(1,1,2)(2,0,0)[12] + X
	-255.81
	-227.32
	0.746
	0.224
	0.500

	Breast
	ARIMA(0,1,1)(2,0,0)[12] + X
	-384.12
	-365.13
	0.349
	0.076
	0.113

	Female genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-334.33
	-312.18
	0.179
	0.557
	0.482

	Male genital organs
	ARIMA(0,1,1)(2,0,0)[12] + X
	-314.70
	-292.55
	0.094
	0.450
	0.285

	Urinary tract
	ARIMA(0,1,2)(2,0,0)[12] + X
	-349.56
	-324.24
	0.123
	0.011
	0.061

	Eye, brain and other parts of central nervous system
	ARIMA(0,1,1)(1,0,0)[12] + X
	-286.96
	-267.97
	0.128
	0.129
	0.461

	Thyroid and other endocrine glands
	ARIMA(3,0,0)(2,0,0)[12] + X
	-308.83
	-280.30
	0.006
	0.118
	0.295

	Lymphoid, hematopoietic and related tissue
	ARIMA(1,1,1)(2,0,0)[12] + X
	-372.99
	-347.67
	0.180
	0.003
	0.479

	Stomach
	ARIMA(1,1,1)(1,1,1)[12] + X
	-322.78
	-301.12
	<0.001
	0.072
	0.176

	Colorectum
	ARIMA(2,1,0)(2,0,0)[12] + X
	-355.94
	-333.78
	0.033
	0.023
	0.450

	Lung
	ARIMA(0,1,1)(2,0,0)[12] + X
	-244.48
	-222.33
	<0.001
	0.520
	0.568

	Prostate
	ARIMA(0,1,1)(2,0,0)[12] + X
	-283.36
	-261.21
	0.141
	0.548
	0.100


This table summarizes ARIMAX/SARIMAX model diagnostics using 3-month and 9-month lagged intervention points. Model orders were re-selected by minimizing the AIC at each placement. Violations were defined as P < 0.01.
Exceptions in the 3-month model: Digestive organs (autocorrelation); Respiratory and intrathoracic organs (non-normality); Melanoma and other malignant neoplasms of skin (non-normality); Thyroid and other endocrine glands (non-normality); Lymphoid, hematopoietic and related tissue (autocorrelation); Stomach (non-normality); Colorectum (autocorrelation); Lung (non-normality). Exceptions in the 9-month model: Digestive organs (autocorrelation); Respiratory and intrathoracic organs (non-normality); Melanoma and other malignant neoplasms of skin (non-normality); Thyroid and other endocrine glands (non-normality); Lymphoid, hematopoietic and related tissue (autocorrelation); Stomach (non-normality); Lung (non-normality). These results should be interpreted with caution in the context of potential model misspecification.
[bookmark: _Hlk198814008][bookmark: _Hlk208247338]eTable 9. Segmented Regression β Coefficients and Standard Errors by Birth Cohort
	Cancer Category
	Birth Cohort
	Immediate change in levela
	Change in the post-vaccination trendb

	
	
	Estimate β
	Standard error (SE)
	Estimate β
	Standard error (SE)

	Lip, oral cavity and pharynx

	
	All
	-0.0122
	0.0623
	0.0053
	0.0049

	
	1955-1959
	0.0108
	0.0980
	0.0053
	0.0042

	
	1960-1964
	-0.0272
	0.1224
	-0.0030
	0.0107

	
	1965-1969
	-0.0127
	0.1350
	0.0058
	0.0066

	
	1970-1974
	0.0314
	0.1468
	0.0087
	0.0063

	
	1975-1979
	0.1936
	0.2038
	0.0062
	0.0077

	
	1980-1984
	0.0750
	0.2237
	0.0064
	0.0090

	
	1985-1989†
	0.1341
	0.5556
	0.0116
	0.0185

	
	1990-1994†
	0.3269
	1.0969
	0.0083
	0.0379

	
	1995-1999†
	0.5663
	1.3844
	0.0082
	0.0455

	
	2000-2004†
	0.0560
	2.1639
	0.0198
	0.0915

	Digestive organs

	
	All
	-0.0283
	0.0439
	-0.0038
	0.0043

	
	1955-1959
	0.0391
	0.0369
	-0.0002
	0.0018

	
	1960-1964
	-0.0180
	0.0498
	-0.0011
	0.0070

	
	1965-1969
	0.0210
	0.0347
	-0.0042
	0.0016

	
	1970-1974
	-0.0231
	0.0720
	-0.0038
	0.0056

	
	1975-1979
	-0.0325
	0.0661
	-0.0083
	0.0065

	
	1980-1984
	0.0035
	0.1283
	-0.0087
	0.0037

	
	1985-1989
	0.0059
	0.2141
	-0.0060
	0.0288

	
	1990-1994
	-0.1650
	0.3007
	-0.0069
	0.0364

	
	1995-1999
	0.2253
	0.4510
	0.0245
	0.0169

	
	2000-2004†
	0.1788
	1.6512
	0.0212
	0.0759

	Respiratory and intrathoracic organs

	
	All
	-0.0235
	0.0802
	-0.0031
	0.0090

	
	1955-1959
	-0.0218
	0.0577
	-0.0010
	0.0038

	
	1960-1964
	-0.0400
	0.0622
	-0.0013
	0.0038

	
	1965-1969
	-0.0264
	0.1250
	-0.0043
	0.0077

	
	1970-1974
	-0.0231
	0.1396
	-0.0055
	0.0103

	
	1975-1979
	-0.1328
	0.2204
	-0.0042
	0.0046

	
	1980-1984
	0.0688
	0.2028
	0.0114
	0.0113

	
	1985-1989
	-0.2451
	0.6781
	-0.0012
	0.0495

	
	1990-1994
	0.0473
	0.4085
	0.0142
	0.0178

	
	1995-1999†
	-0.0139
	0.9569
	0.0255
	0.0313

	
	2000-2004†
	-1.7988
	1.9822
	0.1071
	0.0622

	Bone and articular cartilage

	
	All
	-0.0796
	0.1000
	-0.0022
	0.0052

	
	1955-1959
	0.0398
	0.1538
	-0.0055
	0.0059

	
	1960-1964
	0.1193
	0.1935
	0.0025
	0.0070

	
	1965-1969
	-0.2012
	0.3725
	-0.0079
	0.0150

	
	1970-1974
	0.3902
	0.5608
	-0.0096
	0.0203

	
	1975-1979†
	0.7104
	0.5995
	-0.0175
	0.0200

	
	1980-1984†
	-0.6921
	0.5307
	0.0323
	0.0177

	
	1985-1989†
	-1.4596
	0.7761
	0.0242
	0.0257

	
	1990-1994†
	0.0804
	0.8068
	0.0022
	0.0269

	
	1995-1999†
	-0.9941
	0.6365
	-0.0035
	0.0212

	
	2000-2004†
	0.0539
	0.8563
	-0.0006
	0.0283

	Melanoma and other malignant neoplasms of skin

	
	All
	0.0559
	0.0579
	-0.0029
	0.0028

	
	1955-1959
	0.1670
	0.1293
	0.0060
	0.0060

	
	1960-1964
	0.0607
	0.2174
	0.0002
	0.0315

	
	1965-1969
	0.1719
	0.1257
	0.0026
	0.0064

	
	1970-1974
	0.0068
	0.1679
	0.0041
	0.0071

	
	1975-1979
	-0.0170
	0.2144
	0.0093
	0.0092

	
	1980-1984
	0.1570
	0.3863
	0.0129
	0.0129

	
	1985-1989†
	0.1103
	0.7718
	0.0097
	0.0255

	
	1990-1994†
	0.3298
	1.1637
	0.0109
	0.0380

	
	1995-1999†
	0.1989
	1.4941
	0.0070
	0.0556

	
	2000-2004†
	0.9629
	2.1269
	-0.0007
	0.0663

	Mesothelial and soft tissue

	
	All
	-0.0212
	0.0570
	0.0000
	0.0035

	
	1955-1959
	0.1289
	0.1220
	0.0011
	0.0047

	
	1960-1964
	-0.0457
	0.1261
	0.0017
	0.0046

	
	1965-1969
	0.0469
	0.3078
	-0.0105
	0.0379

	
	1970-1974
	0.1006
	0.1605
	0.0053
	0.0066

	
	1975-1979
	0.2256
	0.1810
	0.0061
	0.0068

	
	1980-1984
	-0.2499
	0.2030
	0.0119
	0.0078

	
	1985-1989
	0.2426
	0.3073
	0.0071
	0.0102

	
	1990-1994†
	0.3764
	0.4863
	0.0099
	0.0162

	
	1995-1999†
	0.5830
	0.7305
	0.0041
	0.0243

	
	2000-2004†
	-0.3172
	1.2254
	0.0065
	0.0412

	Breast

	
	All
	-0.0073
	0.0452
	0.0013
	0.0038

	
	1955-1959
	-0.0016
	0.1190
	-0.0028
	0.0212

	
	1960-1964
	-0.0185
	0.1203
	-0.0029
	0.0202

	
	1965-1969
	0.0013
	0.0504
	-0.0023
	0.0033

	
	1970-1974
	0.0453
	0.0504
	-0.0096
	0.0033

	
	1975-1979
	0.0128
	0.0564
	-0.0082
	0.0029

	
	1980-1984
	-0.0106
	0.0972
	0.0076
	0.0080

	
	1985-1989
	0.0854
	0.5834
	-0.0427
	0.0912

	
	1990-1994†
	-0.0819
	0.6889
	-0.0595
	0.0562

	
	1995-1999†
	0.4135
	1.6759
	0.0575
	0.1044

	
	2000-2004†
	3.5693
	1.8210
	0.0169
	0.0653

	Female genital organs

	
	All
	-0.0359
	0.0666
	-0.0003
	0.0059

	
	1955-1959
	-0.0333
	0.0839
	0.0025
	0.0037

	
	1960-1964
	0.0816
	0.0858
	0.0019
	0.0049

	
	1965-1969
	-0.0508
	0.1081
	0.0016
	0.0053

	
	1970-1974
	-0.0722
	0.1023
	-0.0041
	0.0059

	
	1975-1979
	-0.1056
	0.1149
	-0.0007
	0.0070

	
	1980-1984
	-0.0174
	0.0887
	-0.0029
	0.0044

	
	1985-1989
	0.0271
	0.1357
	-0.0107
	0.0132

	
	1990-1994
	-0.0389
	0.1931
	-0.0120
	0.0150

	
	1995-1999
	0.1971
	0.2086
	0.0138
	0.0105

	
	2000-2004
	-0.7694
	1.6910
	-0.0081
	0.1346

	Male genital organs

	
	All
	-0.0231
	0.0607
	-0.0053
	0.0058

	
	1955-1959
	-0.0120
	0.0743
	-0.0060
	0.0059

	
	1960-1964
	-0.0664
	0.0847
	-0.0078
	0.0064

	
	1965-1969
	0.0383
	0.0944
	-0.0074
	0.0050

	
	1970-1974
	0.0427
	0.1094
	-0.0070
	0.0039

	
	1975-1979
	0.3030
	0.4683
	0.0043
	0.0174

	
	1980-1984
	0.2246
	0.4219
	0.0066
	0.0139

	
	1985-1989
	0.1651
	0.5994
	-0.0072
	0.0409

	
	1990-1994
	-0.0700
	0.7096
	-0.0322
	0.0271

	
	1995-1999†
	0.6079
	1.6400
	-0.0653
	0.0623

	
	2000-2004†
	-0.1751
	3.6130
	0.0211
	0.3069

	Urinary tract

	
	All
	-0.0166
	0.0394
	-0.0013
	0.0017

	
	1955-1959
	0.0401
	0.0697
	0.0064
	0.0042

	
	1960-1964
	0.0019
	0.0764
	0.0059
	0.0050

	
	1965-1969
	-0.0171
	0.0752
	-0.0011
	0.0052

	
	1970-1974
	-0.0378
	0.1757
	-0.0056
	0.0262

	
	1975-1979
	-0.0497
	0.1334
	0.0063
	0.0075

	
	1980-1984
	0.0407
	0.2267
	-0.0084
	0.0198

	
	1985-1989
	0.1185
	0.8737
	0.0145
	0.0425

	
	1990-1994†
	-0.2844
	2.7081
	-0.0487
	0.3631

	
	1995-1999†
	0.3611
	1.8752
	0.0188
	0.0687

	
	2000-2004†
	1.9473
	2.8016
	0.1062
	0.0780

	Eye, brain and other parts of central nervous system

	
	All
	0.0691
	0.0535
	-0.0013
	0.0029

	
	1955-1959
	0.0062
	0.0868
	-0.0028
	0.0028

	
	1960-1964
	-0.0829
	0.0975
	0.0030
	0.0037

	
	1965-1969
	0.1436
	0.1151
	0.0011
	0.0048

	
	1970-1974
	0.1401
	0.1028
	-0.0016
	0.0039

	
	1975-1979
	0.1661
	0.1364
	0.0038
	0.0047

	
	1980-1984
	0.1700
	0.1255
	0.0004
	0.0042

	
	1985-1989
	0.1871
	0.1536
	0.0029
	0.0050

	
	1990-1994
	0.1827
	0.1271
	0.0063
	0.0042

	
	1995-1999
	-0.1009
	0.0977
	-0.0002
	0.0033

	
	2000-2004†
	-0.2380
	0.1444
	0.0025
	0.0047

	Thyroid and other endocrine glands

	
	All
	-0.0433
	0.0746
	0.0046
	0.0047

	
	1955-1959
	-0.0378
	0.0999
	-0.0039
	0.0077

	
	1960-1964
	-0.0776
	0.0809
	-0.0023
	0.0079

	
	1965-1969
	-0.1413
	0.0862
	-0.0022
	0.0123

	
	1970-1974
	-0.0992
	0.0827
	-0.0012
	0.0069

	
	1975-1979
	0.0704
	0.0888
	-0.0004
	0.0051

	
	1980-1984
	-0.0417
	0.0958
	-0.0091
	0.0095

	
	1985-1989
	-0.0510
	0.1045
	-0.0015
	0.0112

	
	1990-1994
	0.0685
	0.1931
	-0.0129
	0.0284

	
	1995-1999
	-0.0844
	0.2954
	-0.0128
	0.0539

	
	2000-2004
	0.2662
	0.9617
	0.0179
	0.0358

	Lymphoid, hematopoietic and related tissue

	
	All
	-0.0300
	0.0475
	0.0037
	0.0037

	
	1955-1959
	-0.0079
	0.0841
	0.0048
	0.0043

	
	1960-1964
	-0.0677
	0.0980
	-0.0032
	0.0090

	
	1965-1969
	0.0170
	0.1338
	-0.0005
	0.0173

	
	1970-1974
	-0.0685
	0.1839
	-0.0001
	0.0222

	
	1975-1979
	0.0674
	0.1020
	-0.0050
	0.0091

	
	1980-1984
	-0.2224
	0.1269
	-0.0001
	0.0100

	
	1985-1989
	-0.0168
	0.1231
	0.0057
	0.0045

	
	1990-1994
	-0.1669
	0.2429
	-0.0044
	0.0328

	
	1995-1999
	-0.0406
	0.1178
	0.0027
	0.0039

	
	2000-2004
	0.0824
	0.1165
	0.0016
	0.0036

	Site-specific cancers (all cohorts combined)

	Stomach
	
	-0.0161
	0.0569
	-0.0004
	0.0024

	Colorectum
	
	-0.0564
	0.0522
	-0.0086
	0.0062

	Lung
	
	-0.0185
	0.0888
	-0.0032
	0.0107

	Prostate
	
	-0.0322
	0.0671
	-0.0065
	0.0068


Estimates are regression coefficients (β) and standard errors (SE) from ARIMAX/SARIMAX models fitted to the natural logarithm of the monthly incidence rate, with the interruption placed at the cohort-specific month (eTable 2) for the birth-cohort analyses and at August 2021 for the all-cohort and site-specific analyses. 
ᵃ Immediate change in level at the intervention point relative to the pre-intervention trend. 
ᵇ Change in the monthly trend after the intervention point relative to the pre-intervention period. 
The all-cohort rows are the estimates for the 13 primary categories shown in Figure 2, repeated here so that the cohort-specific estimates can be read against them.
† Estimates based on sparse monthly counts (fewer than 1,000 cumulative cases or more than 12 zero-count months; n = 29); see eAppendix 1.
[bookmark: _Hlk211335571]eTable 10. Relative Risks and 99% Confidence Intervals for Immediate and Post-Vaccination Trend Changes in Monthly Cancer Incidence by Birth Cohort
	Cancer Category
	Birth Cohort
	Immediate change in levela
	Change in the post-vaccination trendb

	
	
	RR [99% CI]
	P
	RR [99% CI]
	P

	Lip, oral cavity and pharynx

	
	All
	0.988 [0.841, 1.160]
	0.845
	1.005 [0.993, 1.018]
	0.284

	
	1955-1959
	1.011 [0.785, 1.301]
	0.912
	1.005 [0.995, 1.016]
	0.205

	
	1960-1964
	0.973 [0.710, 1.334]
	0.824
	0.997 [0.970, 1.025]
	0.779

	
	1965-1969
	0.987 [0.697, 1.398]
	0.925
	1.006 [0.989, 1.023]
	0.378

	
	1970-1974
	1.032 [0.707, 1.506]
	0.831
	1.009 [0.993, 1.025]
	0.166

	
	1975-1979
	1.214 [0.718, 2.051]
	0.342
	1.006 [0.987, 1.026]
	0.417

	
	1980-1984
	1.078 [0.606, 1.918]
	0.737
	1.006 [0.983, 1.030]
	0.480

	
	1985-1989†
	1.143 [0.273, 4.784]
	0.809
	1.012 [0.965, 1.061]
	0.530

	
	1990-1994†
	1.387 [0.082, 23.388]
	0.766
	1.008 [0.915, 1.112]
	0.826

	
	1995-1999†
	1.762 [0.050, 62.313]
	0.683
	1.008 [0.897, 1.134]
	0.856

	
	2000-2004†
	1.058 [0.004, 278.596]
	0.979
	1.020 [0.806, 1.291]
	0.829

	Digestive organs
	
	
	
	
	

	
	All
	0.972 [0.868, 1.089]
	0.520
	0.996 [0.985, 1.007]
	0.385

	
	1955-1959
	1.040 [0.946, 1.144]
	0.289
	1.000 [0.995, 1.004]
	0.894

	
	1960-1964
	0.982 [0.864, 1.117]
	0.718
	0.999 [0.981, 1.017]
	0.874

	
	1965-1969
	1.021 [0.934, 1.117]
	0.545
	0.996 [0.992, 1.000]
	0.0078

	
	1970-1974
	0.977 [0.812, 1.176]
	0.749
	0.996 [0.982, 1.011]
	0.500

	
	1975-1979
	0.968 [0.817, 1.148]
	0.623
	0.992 [0.975, 1.008]
	0.199

	
	1980-1984
	1.003 [0.721, 1.396]
	0.978
	0.991 [0.982, 1.001]
	0.020

	
	1985-1989
	1.006 [0.579, 1.746]
	0.978
	0.994 [0.923, 1.070]
	0.835

	
	1990-1994
	0.848 [0.391, 1.840]
	0.583
	0.993 [0.904, 1.091]
	0.849

	
	1995-1999
	1.253 [0.392, 4.003]
	0.617
	1.025 [0.981, 1.070]
	0.148

	
	2000-2004†
	1.196 [0.017, 84.092]
	0.914
	1.021 [0.840, 1.242]
	0.780

	Respiratory and intrathoracic organs

	
	All
	0.977 [0.794, 1.201]
	0.769
	0.997 [0.974, 1.020]
	0.727

	
	1955-1959
	0.978 [0.843, 1.135]
	0.706
	0.999 [0.989, 1.009]
	0.787

	
	1960-1964
	0.961 [0.818, 1.128]
	0.520
	0.999 [0.989, 1.008]
	0.733

	
	1965-1969
	0.974 [0.706, 1.344]
	0.832
	0.996 [0.976, 1.016]
	0.581

	
	1970-1974
	0.977 [0.682, 1.400]
	0.869
	0.995 [0.969, 1.021]
	0.595

	
	1975-1979
	0.876 [0.496, 1.545]
	0.547
	0.996 [0.984, 1.008]
	0.364

	
	1980-1984
	1.071 [0.635, 1.806]
	0.735
	1.011 [0.982, 1.041]
	0.314

	
	1985-1989
	0.783 [0.136, 4.489]
	0.718
	0.999 [0.879, 1.135]
	0.980

	
	1990-1994
	1.048 [0.366, 3.003]
	0.908
	1.014 [0.969, 1.062]
	0.426

	
	1995-1999†
	0.986 [0.084, 11.600]
	0.988
	1.026 [0.946, 1.112]
	0.417

	
	2000-2004†
	0.165 [0.001, 27.303]
	0.364
	1.113 [0.948, 1.306]
	0.085

	Bone and articular cartilage

	
	All
	0.923 [0.714, 1.195]
	0.426
	0.998 [0.985, 1.011]
	0.663

	
	1955-1959
	1.041 [0.700, 1.546]
	0.796
	0.995 [0.980, 1.010]
	0.347

	
	1960-1964
	1.127 [0.684, 1.855]
	0.538
	1.002 [0.985, 1.021]
	0.722

	
	1965-1969
	0.818 [0.313, 2.134]
	0.589
	0.992 [0.955, 1.031]
	0.600

	
	1970-1974
	1.477 [0.348, 6.263]
	0.487
	0.990 [0.940, 1.044]
	0.637

	
	1975-1979†
	2.035 [0.434, 9.531]
	0.236
	0.983 [0.933, 1.035]
	0.381

	
	1980-1984†
	0.501 [0.128, 1.964]
	0.192
	1.033 [0.987, 1.081]
	0.068

	
	1985-1989†
	0.232 [0.031, 1.715]
	0.060
	1.024 [0.959, 1.095]
	0.346

	
	1990-1994†
	1.084 [0.136, 8.658]
	0.921
	1.002 [0.935, 1.074]
	0.935

	
	1995-1999†
	0.370 [0.072, 1.907]
	0.118
	0.997 [0.944, 1.052]
	0.869

	
	2000-2004†
	1.055 [0.116, 9.579]
	0.950
	0.999 [0.929, 1.075]
	0.984

	Melanoma and other malignant neoplasms of skin

	
	All
	1.058 [0.911, 1.228]
	0.334
	0.997 [0.990, 1.004]
	0.311

	
	1955-1959
	1.182 [0.847, 1.649]
	0.196
	1.006 [0.991, 1.022]
	0.315

	
	1960-1964
	1.063 [0.607, 1.860]
	0.780
	1.000 [0.922, 1.085]
	0.995

	
	1965-1969
	1.188 [0.859, 1.642]
	0.171
	1.003 [0.986, 1.019]
	0.680

	
	1970-1974
	1.007 [0.653, 1.551]
	0.968
	1.004 [0.986, 1.023]
	0.564

	
	1975-1979
	0.983 [0.566, 1.708]
	0.937
	1.009 [0.986, 1.034]
	0.312

	
	1980-1984
	1.170 [0.433, 3.165]
	0.684
	1.013 [0.980, 1.047]
	0.319

	
	1985-1989†
	1.117 [0.153, 8.154]
	0.886
	1.010 [0.946, 1.078]
	0.703

	
	1990-1994†
	1.391 [0.069, 27.863]
	0.777
	1.011 [0.917, 1.115]
	0.775

	
	1995-1999†
	1.220 [0.026, 57.243]
	0.894
	1.007 [0.873, 1.162]
	0.900

	
	2000-2004†
	2.619 [0.011, 627.216]
	0.651
	0.999 [0.842, 1.185]
	0.991

	Mesothelial and soft tissue

	
	All
	0.979 [0.845, 1.134]
	0.710
	1.000 [0.991, 1.009]
	0.993

	
	1955-1959
	1.138 [0.831, 1.558]
	0.291
	1.001 [0.989, 1.013]
	0.820

	
	1960-1964
	0.955 [0.690, 1.322]
	0.717
	1.002 [0.990, 1.014]
	0.715

	
	1965-1969
	1.048 [0.474, 2.316]
	0.879
	0.990 [0.898, 1.091]
	0.783

	
	1970-1974
	1.106 [0.731, 1.672]
	0.531
	1.005 [0.988, 1.023]
	0.425

	
	1975-1979
	1.253 [0.786, 1.997]
	0.213
	1.006 [0.989, 1.024]
	0.368

	
	1980-1984
	0.779 [0.462, 1.314]
	0.218
	1.012 [0.992, 1.033]
	0.127

	
	1985-1989
	1.275 [0.577, 2.813]
	0.430
	1.007 [0.981, 1.034]
	0.488

	
	1990-1994†
	1.457 [0.416, 5.099]
	0.439
	1.010 [0.969, 1.053]
	0.540

	
	1995-1999†
	1.791 [0.273, 11.758]
	0.425
	1.004 [0.943, 1.069]
	0.867

	
	2000-2004†
	0.728 [0.031, 17.103]
	0.796
	1.006 [0.905, 1.119]
	0.875

	Breast

	
	All
	0.993 [0.884, 1.115]
	0.871
	1.001 [0.992, 1.011]
	0.727

	
	1955-1959
	0.998 [0.735, 1.357]
	0.990
	0.997 [0.944, 1.053]
	0.893

	
	1960-1964
	0.982 [0.720, 1.338]
	0.878
	0.997 [0.947, 1.050]
	0.884

	
	1965-1969
	1.001 [0.879, 1.140]
	0.980
	0.998 [0.989, 1.006]
	0.492

	
	1970-1974
	1.046 [0.919, 1.191]
	0.368
	0.990 [0.982, 0.999]
	0.003

	
	1975-1979
	1.013 [0.876, 1.171]
	0.821
	0.992 [0.984, 0.999]
	0.004

	
	1980-1984
	0.989 [0.770, 1.271]
	0.913
	1.008 [0.987, 1.029]
	0.338

	
	1985-1989
	1.089 [0.242, 4.895]
	0.884
	0.958 [0.757, 1.212]
	0.640

	
	1990-1994†
	0.921 [0.156, 5.433]
	0.905
	0.942 [0.815, 1.089]
	0.290

	
	1995-1999†
	1.512 [0.020, 113.344]
	0.805
	1.059 [0.809, 1.386]
	0.582

	
	2000-2004†
	35.492 [0.326, 3865.353]
	0.050
	1.017 [0.860, 1.203]
	0.796

	Female genital organs

	
	All
	0.965 [0.813, 1.145]
	0.590
	1.000 [0.985, 1.015]
	0.966

	
	1955-1959
	0.967 [0.779, 1.200]
	0.691
	1.002 [0.993, 1.012]
	0.506

	
	1960-1964
	1.085 [0.870, 1.353]
	0.342
	1.002 [0.989, 1.015]
	0.705

	
	1965-1969
	0.950 [0.719, 1.256]
	0.638
	1.002 [0.988, 1.015]
	0.759

	
	1970-1974
	0.930 [0.715, 1.211]
	0.481
	0.996 [0.981, 1.011]
	0.484

	
	1975-1979
	0.900 [0.669, 1.210]
	0.358
	0.999 [0.981, 1.018]
	0.923

	
	1980-1984
	0.983 [0.782, 1.235]
	0.844
	0.997 [0.986, 1.009]
	0.511

	
	1985-1989
	1.027 [0.724, 1.458]
	0.842
	0.989 [0.956, 1.024]
	0.420

	
	1990-1994
	0.962 [0.585, 1.582]
	0.840
	0.988 [0.950, 1.027]
	0.424

	
	1995-1999
	1.218 [0.712, 2.084]
	0.345
	1.014 [0.987, 1.042]
	0.188

	
	2000-2004
	0.463 [0.006, 36.104]
	0.649
	0.992 [0.701, 1.403]
	0.952

	Male genital organs

	
	All
	0.977 [0.836, 1.142]
	0.703
	0.995 [0.980, 1.010]
	0.368

	
	1955-1959
	0.988 [0.816, 1.197]
	0.872
	0.994 [0.979, 1.009]
	0.306

	
	1960-1964
	0.936 [0.752, 1.164]
	0.433
	0.992 [0.976, 1.009]
	0.225

	
	1965-1969
	1.039 [0.815, 1.325]
	0.685
	0.993 [0.980, 1.005]
	0.137

	
	1970-1974
	1.044 [0.787, 1.383]
	0.697
	0.993 [0.983, 1.003]
	0.071

	
	1975-1979
	1.354 [0.405, 4.523]
	0.518
	1.004 [0.960, 1.050]
	0.804

	
	1980-1984
	1.252 [0.422, 3.711]
	0.594
	1.007 [0.971, 1.043]
	0.633

	
	1985-1989
	1.179 [0.252, 5.523]
	0.783
	0.993 [0.894, 1.103]
	0.860

	
	1990-1994
	0.932 [0.150, 5.800]
	0.921
	0.968 [0.903, 1.038]
	0.234

	
	1995-1999†
	1.837 [0.027, 125.487]
	0.711
	0.937 [0.798, 1.100]
	0.294

	
	2000-2004†
	0.839 [0.000, 9240.322]
	0.961
	1.021 [0.463, 2.251]
	0.945

	Urinary tract

	
	All
	0.984 [0.889, 1.089]
	0.674
	0.999 [0.994, 1.003]
	0.456

	
	1955-1959
	1.041 [0.870, 1.246]
	0.565
	1.006 [0.996, 1.018]
	0.129

	
	1960-1964
	1.002 [0.823, 1.220]
	0.980
	1.006 [0.993, 1.019]
	0.234

	
	1965-1969
	0.983 [0.810, 1.193]
	0.821
	0.999 [0.986, 1.012]
	0.827

	
	1970-1974
	0.963 [0.612, 1.514]
	0.830
	0.994 [0.929, 1.064]
	0.832

	
	1975-1979
	0.951 [0.675, 1.342]
	0.709
	1.006 [0.987, 1.026]
	0.398

	
	1980-1984
	1.042 [0.581, 1.867]
	0.857
	0.992 [0.942, 1.043]
	0.672

	
	1985-1989
	1.126 [0.119, 10.685]
	0.892
	1.015 [0.909, 1.132]
	0.733

	
	1990-1994†
	0.752 [0.001, 805.267]
	0.916
	0.952 [0.374, 2.427]
	0.893

	
	1995-1999†
	1.435 [0.011, 179.699]
	0.847
	1.019 [0.854, 1.216]
	0.784

	
	2000-2004†
	7.010 [0.005, 9545.424]
	0.487
	1.112 [0.910, 1.360]
	0.173

	Eye, brain and other parts of central nervous system

	
	All
	1.072 [0.934, 1.230]
	0.196
	0.999 [0.991, 1.006]
	0.656

	
	1955-1959
	1.006 [0.805, 1.258]
	0.943
	0.997 [0.990, 1.004]
	0.312

	
	1960-1964
	0.920 [0.716, 1.183]
	0.395
	1.003 [0.994, 1.013]
	0.415

	
	1965-1969
	1.154 [0.858, 1.553]
	0.212
	1.001 [0.989, 1.014]
	0.812

	
	1970-1974
	1.150 [0.883, 1.499]
	0.173
	0.998 [0.988, 1.008]
	0.675

	
	1975-1979
	1.181 [0.831, 1.678]
	0.223
	1.004 [0.992, 1.016]
	0.423

	
	1980-1984
	1.185 [0.858, 1.638]
	0.175
	1.000 [0.990, 1.011]
	0.927

	
	1985-1989
	1.206 [0.812, 1.791]
	0.223
	1.003 [0.990, 1.016]
	0.563

	
	1990-1994
	1.201 [0.865, 1.665]
	0.150
	1.006 [0.995, 1.017]
	0.136

	
	1995-1999
	0.904 [0.703, 1.163]
	0.302
	1.000 [0.991, 1.008]
	0.944

	
	2000-2004†
	0.788 [0.543, 1.144]
	0.099
	1.002 [0.990, 1.015]
	0.597

	Thyroid and other endocrine glands

	
	All
	0.958 [0.790, 1.161]
	0.562
	1.005 [0.992, 1.017]
	0.333

	
	1955-1959
	0.963 [0.744, 1.246]
	0.705
	0.996 [0.977, 1.016]
	0.611

	
	1960-1964
	0.925 [0.751, 1.140]
	0.337
	0.998 [0.978, 1.018]
	0.765

	
	1965-1969
	0.868 [0.695, 1.084]
	0.101
	0.998 [0.967, 1.030]
	0.858

	
	1970-1974
	0.906 [0.732, 1.121]
	0.230
	0.999 [0.981, 1.017]
	0.856

	
	1975-1979
	1.073 [0.854, 1.349]
	0.428
	1.000 [0.987, 1.013]
	0.943

	
	1980-1984
	0.959 [0.750, 1.227]
	0.663
	0.991 [0.967, 1.015]
	0.337

	
	1985-1989
	0.950 [0.726, 1.244]
	0.626
	0.999 [0.970, 1.028]
	0.895

	
	1990-1994
	1.071 [0.651, 1.761]
	0.723
	0.987 [0.918, 1.062]
	0.649

	
	1995-1999
	0.919 [0.429, 1.967]
	0.775
	0.987 [0.859, 1.134]
	0.813

	
	2000-2004
	1.305 [0.110, 15.540]
	0.782
	1.018 [0.928, 1.116]
	0.617

	Lymphoid, hematopoietic and related tissue

	
	All
	0.970 [0.859, 1.097]
	0.528
	1.004 [0.994, 1.013]
	0.310

	
	1955-1959
	0.992 [0.799, 1.232]
	0.925
	1.005 [0.994, 1.016]
	0.265

	
	1960-1964
	0.935 [0.726, 1.203]
	0.489
	0.997 [0.974, 1.020]
	0.726

	
	1965-1969
	1.017 [0.721, 1.436]
	0.899
	1.000 [0.956, 1.045]
	0.978

	
	1970-1974
	0.934 [0.581, 1.500]
	0.709
	1.000 [0.944, 1.059]
	0.998

	
	1975-1979
	1.070 [0.823, 1.391]
	0.509
	0.995 [0.972, 1.019]
	0.583

	
	1980-1984
	0.801 [0.577, 1.110]
	0.080
	1.000 [0.974, 1.026]
	0.990

	
	1985-1989
	0.983 [0.716, 1.350]
	0.891
	1.006 [0.994, 1.017]
	0.197

	
	1990-1994
	0.846 [0.453, 1.582]
	0.492
	0.996 [0.915, 1.084]
	0.894

	
	1995-1999
	0.960 [0.709, 1.301]
	0.730
	1.003 [0.993, 1.013]
	0.501

	
	2000-2004
	1.086 [0.804, 1.466]
	0.480
	1.002 [0.992, 1.011]
	0.647

	Site-specific cancers

	Stomach
	
	0.984 [0.850, 1.139]
	0.777
	1.000 [0.993, 1.006]
	0.878

	Colorectum
	
	0.945 [0.826, 1.081]
	0.280
	0.991 [0.976, 1.007]
	0.165

	Lung
	
	0.982 [0.781, 1.234]
	0.835
	0.997 [0.970, 1.025]
	0.768

	Prostate
	
	0.968 [0.815, 1.151]
	0.631
	0.994 [0.976, 1.011]
	0.338


Relative risks (RR) were calculated as exp(β) and 99% confidence intervals (CI) as exp(β ± 2.576 × SE). 
ᵃ Immediate change in level at the intervention point relative to the pre-intervention trend. 
ᵇ Change in the monthly trend after the intervention point relative to the pre-intervention period. P < .01 was considered statistically significant. 
The all-cohort rows are the estimates for the 13 primary categories shown in Figure 2, repeated here with their P values so that the cohort-specific estimates can be read against them.
Across the 260 tests in the birth-cohort-stratified analyses, 3 met the threshold, all for the monthly trend change: Digestive organs, 1965-1969 cohort (trend RR 0.996; 99% CI, 0.992–1.000; P = 0.0078); Breast, 1970-1974 cohort (trend RR 0.990; 99% CI, 0.982–0.999; P = 0.003); Breast, 1975-1979 cohort (trend RR 0.992; 99% CI, 0.984–0.999; P = 0.004). 
† Estimates based on sparse monthly counts (fewer than 1,000 cumulative cases or more than 12 zero-count months; n = 29); see eAppendix 1.


[bookmark: _Hlk211335559]eTable 11. Sensitivity Analyses of Monthly Cancer Incidence Using Alternative Intervention Points: Pandemic Onset (February 2020) and Omicron Peak (March 2022)
	Cancer Category
	Immediate change in levela
	Change in the post-intervention trendb

	
	Estimate β
	Standard error (SE)
	RR (99% CI)
	P
	Estimate β
	Standard error (SE)
	RR (99% CI)
	P

	Alternative Intervention Points #1: Pandemic Onset (February 2020)

	Lip, oral cavity and pharynx
	-0.0581
	0.0581
	0.944 [0.812, 1.096]
	0.317
	0.0065
	0.0044
	1.006 [0.995, 1.018]
	0.145

	Digestive organs
	-0.1028
	0.0414
	0.902 [0.811, 1.004]
	0.013
	0.0048
	0.0040
	1.005 [0.994, 1.015]
	0.231

	Respiratory and intrathoracic organs
	-0.0852
	0.0799
	0.918 [0.747, 1.128]
	0.286
	0.0001
	0.0080
	1.000 [0.980, 1.021]
	0.990

	Bone and articular cartilage
	0.0120
	0.0981
	1.012 [0.786, 1.303]
	0.903
	0.0043
	0.0038
	1.004 [0.995, 1.014]
	0.257

	Melanoma and other malignant neoplasms of skin
	-0.0937
	0.0846
	0.911 [0.732, 1.132]
	0.268
	-0.0010
	0.0056
	0.999 [0.985, 1.014]
	0.860

	Mesothelial and soft tissue
	-0.0631
	0.0537
	0.939 [0.818, 1.078]
	0.240
	-0.0021
	0.0027
	0.998 [0.991, 1.005]
	0.443

	Breast
	-0.0793
	0.0373
	0.924 [0.839, 1.017]
	0.033
	0.0007
	0.0024
	1.001 [0.995, 1.007]
	0.761

	Female genital organs
	-0.1796
	0.0593
	0.836 [0.717, 0.973]
	0.002
	-0.0007
	0.0045
	0.999 [0.988, 1.011]
	0.876

	Male genital organs
	-0.1463
	0.0571
	0.864 [0.746, 1.001]
	0.0104
	-0.0055
	0.0051
	0.995 [0.982, 1.008]
	0.283

	Urinary tract
	-0.0285
	0.0427
	0.972 [0.871, 1.085]
	0.504
	-0.0002
	0.0021
	1.000 [0.995, 1.005]
	0.923

	Eye, brain and other parts of central nervous system
	0.0191
	0.0550
	1.019 [0.885, 1.174]
	0.729
	0.0008
	0.0028
	1.001 [0.994, 1.008]
	0.779

	Thyroid and other endocrine glands
	-0.1152
	0.0759
	0.891 [0.733, 1.084]
	0.129
	0.0064
	0.0037
	1.006 [0.997, 1.016]
	0.089

	Lymphoid, hematopoietic and related tissue
	-0.0611
	0.0382
	0.941 [0.853, 1.038]
	0.109
	0.0007
	0.0021
	1.001 [0.995, 1.006]
	0.734

	Alternative Intervention Points #2: Omicron Peak (March 2022)

	Lip, oral cavity and pharynx
	0.0117
	0.0451
	1.012 [0.901, 1.136]
	0.796
	-0.0020
	0.0014
	0.998 [0.994, 1.002]
	0.167

	Digestive organs
	0.0332
	0.0398
	1.034 [0.933, 1.145]
	0.404
	-0.0032
	0.0036
	0.997 [0.988, 1.006]
	0.385

	Respiratory and intrathoracic organs
	0.0640
	0.0800
	1.066 [0.868, 1.310]
	0.424
	-0.0005
	0.0092
	1.000 [0.976, 1.023]
	0.960

	Bone and articular cartilage
	-0.0349
	0.0960
	0.966 [0.754, 1.236]
	0.716
	-0.0018
	0.0053
	0.998 [0.985, 1.012]
	0.736

	Melanoma and other malignant neoplasms of skin
	0.0112
	0.0633
	1.011 [0.859, 1.190]
	0.860
	-0.0034
	0.0031
	0.997 [0.989, 1.005]
	0.276

	Mesothelial and soft tissue
	0.0551
	0.0642
	1.057 [0.896, 1.247]
	0.390
	0.0002
	0.0041
	1.000 [0.990, 1.011]
	0.970

	Breast
	0.0152
	0.0449
	1.015 [0.904, 1.140]
	0.736
	0.0019
	0.0039
	1.002 [0.992, 1.012]
	0.626

	Female genital organs
	0.1188
	0.0633
	1.126 [0.957, 1.326]
	0.061
	-0.0024
	0.0053
	0.998 [0.984, 1.011]
	0.652

	Male genital organs
	0.0147
	0.0611
	1.015 [0.867, 1.188]
	0.810
	-0.0055
	0.0059
	0.994 [0.980, 1.010]
	0.346

	Urinary tract
	-0.0084
	0.0237
	0.992 [0.933, 1.054]
	0.724
	-0.0012
	0.0010
	0.999 [0.996, 1.001]
	0.251

	Eye, brain and other parts of central nervous system
	-0.0739
	0.0568
	0.929 [0.802, 1.075]
	0.193
	-0.0007
	0.0034
	0.999 [0.991, 1.008]
	0.834

	Thyroid and other endocrine glands
	0.0670
	0.0752
	1.069 [0.881, 1.298]
	0.373
	0.0032
	0.0051
	1.003 [0.990, 1.016]
	0.535

	Lymphoid, hematopoietic and related tissue
	0.0723
	0.0457
	1.075 [0.956, 1.209]
	0.113
	-0.0020
	0.0020
	0.998 [0.993, 1.003]
	0.314


This table presents sensitivity analyses using two alternative intervention points: the onset of the pandemic in Korea (February 2020) and the peak of the Omicron wave (March 2022). Results for the four site-specific cancers are given in eTable 15.
ᵃ Immediate change in level at the intervention point. 
ᵇ Change in the monthly trend after the intervention point. Estimates are for all birth cohorts combined.
One estimate met the prespecified threshold: an immediate decrease in female genital organ cancers at the pandemic onset (RR, 0.836; 99% CI, 0.717–0.973; P = 0.002). At that placement the level RR was below 1.00 for 11 of the 13 categories, and at the Omicron peak it was above 1.00 for 10 of 13. February 2020 precedes the start of the national vaccination program by twelve months, and the primary intervention point by eighteen.



[bookmark: _Hlk211335537]eTable 12. Sensitivity Analyses of Monthly Cancer Incidence: Immediate and Trend Changes Using 3- and 9-Month Lagged Intervention Points
	Cancer Category
	Immediate change in levela
	Change in the post-intervention trendb

	
	Estimate β
	Standard error (SE)
	RR (99% CI)
	P
	Estimate β
	Standard error (SE)
	RR (99% CI)
	P

	Lagged intervention point #1: 3 months

	Lip, oral cavity and pharynx
	-0.0266
	0.0600
	0.974 [0.834, 1.136]
	0.657
	0.0062
	0.0052
	1.006 [0.993, 1.020]
	0.230

	Digestive organs
	-0.0018
	0.0409
	0.998 [0.898, 1.109]
	0.964
	-0.0029
	0.0039
	0.997 [0.987, 1.007]
	0.460

	Respiratory and intrathoracic organs
	-0.0497
	0.0793
	0.952 [0.776, 1.167]
	0.531
	-0.0018
	0.0090
	0.998 [0.975, 1.022]
	0.844

	Bone and articular cartilage
	0.0115
	0.0959
	1.012 [0.790, 1.295]
	0.905
	-0.0025
	0.0051
	0.997 [0.984, 1.011]
	0.623

	Melanoma and other malignant neoplasms of skin
	0.0270
	0.0602
	1.027 [0.880, 1.200]
	0.653
	-0.0033
	0.0021
	0.997 [0.991, 1.002]
	0.127

	Mesothelial and soft tissue
	-0.0253
	0.0561
	0.975 [0.844, 1.127]
	0.652
	0.0002
	0.0035
	1.000 [0.991, 1.009]
	0.947

	Breast
	-0.0023
	0.0437
	0.998 [0.891, 1.117]
	0.958
	0.0014
	0.0038
	1.001 [0.992, 1.011]
	0.715

	Female genital organs
	0.0221
	0.0662
	1.022 [0.862, 1.213]
	0.738
	-0.0002
	0.0058
	1.000 [0.985, 1.015]
	0.968

	Male genital organs
	-0.0024
	0.0612
	0.998 [0.852, 1.168]
	0.968
	-0.0052
	0.0059
	0.995 [0.980, 1.010]
	0.376

	Urinary tract
	-0.0190
	0.0401
	0.981 [0.885, 1.088]
	0.636
	-0.0011
	0.0016
	0.999 [0.995, 1.003]
	0.506

	Eye, brain and other parts of central nervous system
	0.0782
	0.0564
	1.081 [0.935, 1.250]
	0.165
	-0.0024
	0.0033
	0.998 [0.989, 1.006]
	0.476

	Thyroid and other endocrine glands
	0.0446
	0.0733
	1.046 [0.866, 1.263]
	0.543
	0.0034
	0.0047
	1.003 [0.991, 1.016]
	0.468

	Lymphoid, hematopoietic and related tissue
	-0.0176
	0.0473
	0.983 [0.870, 1.110]
	0.711
	0.0041
	0.0038
	1.004 [0.994, 1.014]
	0.273

	Lagged intervention point #2: 9 months

	Lip, oral cavity and pharynx
	0.0068
	0.0443
	1.007 [0.898, 1.128]
	0.878
	-0.0020
	0.0015
	0.998 [0.994, 1.002]
	0.188

	Digestive organs
	0.0460
	0.0383
	1.047 [0.949, 1.156]
	0.230
	-0.0036
	0.0038
	0.996 [0.987, 1.006]
	0.338

	Respiratory and intrathoracic organs
	0.0529
	0.0784
	1.054 [0.862, 1.290]
	0.500
	-0.0016
	0.0092
	0.998 [0.975, 1.022]
	0.862

	Bone and articular cartilage
	-0.0157
	0.0974
	0.984 [0.766, 1.265]
	0.872
	-0.0020
	0.0055
	0.998 [0.984, 1.012]
	0.709

	Melanoma and other malignant neoplasms of skin
	0.0040
	0.0609
	1.004 [0.858, 1.174]
	0.948
	-0.0034
	0.0032
	0.997 [0.989, 1.005]
	0.284

	Mesothelial and soft tissue
	0.0355
	0.0632
	1.036 [0.880, 1.219]
	0.574
	-0.0001
	0.0040
	1.000 [0.990, 1.010]
	0.974

	Breast
	0.0232
	0.0438
	1.023 [0.914, 1.146]
	0.596
	0.0017
	0.0039
	1.002 [0.992, 1.012]
	0.666

	Female genital organs
	0.1548
	0.0598
	1.167 [1.001, 1.362]
	0.0096
	-0.0048
	0.0047
	0.995 [0.983, 1.007]
	0.311

	Male genital organs
	0.0791
	0.0591
	1.082 [0.930, 1.260]
	0.180
	-0.0062
	0.0059
	0.994 [0.979, 1.009]
	0.288

	Urinary tract
	0.0039
	0.0300
	1.004 [0.929, 1.084]
	0.896
	-0.0012
	0.0013
	0.999 [0.995, 1.002]
	0.345

	Eye, brain and other parts of central nervous system
	-0.0307
	0.0548
	0.970 [0.842, 1.117]
	0.576
	-0.0005
	0.0033
	0.999 [0.991, 1.008]
	0.870

	Thyroid and other endocrine glands
	0.0040
	0.0741
	1.004 [0.829, 1.215]
	0.957
	0.0041
	0.0053
	1.004 [0.990, 1.018]
	0.439

	Lymphoid, hematopoietic and related tissue
	0.0346
	0.0296
	1.035 [0.959, 1.117]
	0.243
	-0.0020
	0.0014
	0.998 [0.994, 1.002]
	0.138


This table presents sensitivity analyses in which the intervention point was shifted by 3 and 9 months after August 2021. Results for the four site-specific cancers are given in eTable 15.
ᵃ Immediate change in level at the shifted intervention point.
ᵇ Change in the monthly trend thereafter. Estimates are for all birth cohorts combined.
One estimate met the prespecified threshold: female genital organs in the 9-month lagged model (RR, 1.167; 99% CI, 1.001–1.362; P = 0.0096). This was not observed in the 3-month model or in the primary analysis; the corresponding calendar month is May 2022, and the full lag-response curve is shown in eFigure 3.

eTable 13. Magnitude of Immediate Change Excluded at the 99% Confidence Level
	Cancer Category
	At the primary intervention point (lag 0)
	Upper 99% confidence limit (%), by lag applied to the intervention point (months)

	
	RR [99% CI]
	Upper 99% confidence limit (%)
	Lower 99% confidence limit (%)
	3
	6
	9
	12
	15
	18
	Months outside 99% PI

	Lip, oral cavity and pharynx
	0.988 [0.841, 1.160]
	16.0
	-15.9
	13.6
	17.7
	26.5
	20.3
	18.6
	16.1
	0/50

	Digestive organs
	0.972 [0.868, 1.089]
	8.9
	-13.2
	10.9
	12.8
	15.6
	12.9
	12.2
	15.4
	0/50

	Respiratory and intrathoracic organs
	0.977 [0.794, 1.201]
	20.1
	-20.6
	16.7
	19.0
	29.0
	26.3
	25.4
	19.9
	0/50

	Bone and articular cartilage
	0.923 [0.714, 1.195]
	19.5
	-28.6
	29.5
	20.2
	26.5
	13.5
	6.1
	9.4
	0/50

	Melanoma and other malignant neoplasms of skin
	1.058 [0.911, 1.228]
	22.8
	-8.9
	21.2
	19.4
	17.4
	13.2
	15.6
	24.4
	0/50

	Mesothelial and soft tissue
	0.979 [0.845, 1.134]
	13.4
	-15.5
	12.7
	11.7
	21.9
	6.9
	3.2
	10.4
	0/50

	Breast
	0.993 [0.884, 1.115]
	11.5
	-11.6
	11.7
	10.6
	14.6
	13.3
	9.4
	7.0
	0/50

	Female genital organs
	0.965 [0.813, 1.145]
	14.5
	-18.7
	21.3
	28.3
	36.2
	36.3
	30.0
	12.9
	1/50

	Male genital organs
	0.977 [0.836, 1.142]
	14.2
	-16.4
	16.8
	20.0
	26.0
	21.7
	21.3
	24.0
	0/50

	Urinary tract
	0.984 [0.889, 1.089]
	8.9
	-11.1
	8.8
	8.0
	8.5
	14.6
	13.4
	10.8
	0/50

	Eye, brain and other parts of central nervous system
	1.072 [0.934, 1.230]
	23.0
	-6.6
	25.0
	6.0
	11.7
	15.9
	11.8
	7.4
	1/50

	Thyroid and other endocrine glands
	0.958 [0.790, 1.161]
	16.1
	-21.0
	26.3
	18.9
	21.5
	29.4
	24.6
	26.6
	0/50

	Lymphoid, hematopoietic and related tissue
	0.970 [0.859, 1.097]
	9.7
	-14.1
	11.0
	18.9
	18.0
	15.3
	10.1
	8.6
	0/50

	Site-specific cancers
	
	
	
	
	
	
	
	
	
	

	Stomach
	0.984 [0.850, 1.139]
	13.9
	-15.0
	14.1
	14.0
	17.2
	14.8
	16.2
	18.4
	0/50

	Colorectum
	0.945 [0.826, 1.081]
	8.1
	-17.4
	11.3
	10.7
	18.7
	14.1
	16.9
	15.2
	0/50

	Lung
	0.982 [0.781, 1.234]
	23.4
	-21.9
	18.9
	21.5
	31.5
	29.4
	28.8
	23.7
	0/50

	Prostate
	0.968 [0.815, 1.151]
	15.1
	-18.5
	19.1
	21.0
	29.1
	24.3
	23.2
	26.7
	0/50


Values are the upper and lower limits of the 99% confidence interval for the immediate level change, calculated as exp(β ± 2.576 × SE) − 1 and expressed as percentages; an immediate increase larger than the upper limit, or a decrease larger than the lower limit, is excluded at the 99% confidence level. Under the first spanning heading, the two columns give the upper and lower limits at the primary intervention point. Under the second, each column gives the upper limit when the interruption is placed the corresponding number of months later, with the ARIMA orders of the primary analysis retained; the full grid is presented in eFigure 3. The final column gives the number of post-intervention months in which the observed incidence fell outside the 99% prediction interval of the counterfactual forecast; both occurrences were above the upper limit (eye, brain and other parts of the central nervous system, November 2021; female genital organs, October 2022).
For example, the relative risk for digestive organs at the primary intervention point was 0.972 (99% CI, 0.868–1.089); the data are therefore compatible with anything between a 13.2% decrease and an 8.9% increase, and an immediate increase larger than 8.9% is excluded at the 99% confidence level.
At the primary intervention point the 99% confidence limits excluded immediate increases larger than 8.9% (Digestive organs) to 23.0% (Eye, brain and other parts of central nervous system) and immediate decreases larger than 6.6% to 28.6% across the 13 primary categories; for the site-specific cancers the excluded increase ranged from 8.1% (Colorectum) to 23.4% (Lung). Across the lag grid (eFigure 3) the upper confidence limit reached at most 42.6%. Within the prespecified 0–18-month grid, the upper confidence limit of the relative risk lay below 1.00 at one placement not tabulated here (bone and articular cartilage, lag 16 months), indicating a statistically significant decrease at that placement rather than an excludable increase.
 
eTable 14. Sensitivity of the Lag Grid to Its Upper Bound and Comparison with the Negative Control
	L_max (months)
	Post-intervention
months at L_max
	Estimates
	Meeting threshold,
n (%)
	Δ, actual
	N placebo
	Δ, placebo median
(min, max)
	Percentile of actual Δ
	Placebo meeting
threshold (%)

	A. Thirteen primary cancer categories

	12
	38
	168
	2 (1.2)
	0.032
	30
	-0.008 (-0.058, 0.054)
	90
	4.2

	15
	35
	207
	4 (1.9)
	0.022
	29
	-0.009 (-0.065, 0.048)
	86
	4.0

	
	
	
	
	
	
	
	
	

	18
	32
	246
	5 (2.0)
	0.012
	26
	-0.014 (-0.072, 0.037)
	85
	4.1

	21
	29
	285
	7 (2.5)
	0.005
	21
	-0.024 (-0.070, 0.024)
	81
	3.9

	24
	26
	324
	7 (2.2)
	-0.001
	17
	-0.039 (-0.074, 0.015)
	88
	3.9

	B. Four site-specific cancers

	12
	38
	52
	0 (0.0)
	0.047
	28
	-0.007 (-0.063, 0.075)
	93
	6.3

	15
	35
	64
	0 (0.0)
	0.044
	27
	-0.010 (-0.069, 0.061)
	96
	5.6

	18
	32
	76
	0 (0.0)
	0.043
	26
	-0.008 (-0.068, 0.049)
	96
	5.1

	21
	29
	88
	0 (0.0)
	0.033
	23
	-0.007 (-0.064, 0.039)
	96
	5.2

	24
	26
	100
	0 (0.0)
	0.023
	19
	-0.014 (-0.062, 0.029)
	95
	5.2


Each row summarizes the lag grid truncated at the upper bound (L_max) indicated, and Meeting threshold gives the number and percentage of cancer category–lag combinations with P <0.01. Δ is the mean relative risk across lags greater than six months minus the mean across lags of six months or fewer. The same grid was repeated at 30 placebo intervention points, one month apart between January 2015 and June 2017, in the segment of each series preceding both the pandemic and the vaccination program; because no vaccination exposure had occurred at these points, the estimates they yield indicate what the procedure produces in the absence of any effect (eAppendix 1). The placebo columns summarize the resulting distribution of Δ and the position of the observed Δ within it, and give the percentage of placebo estimates with P < 0.01 for comparison with Meeting threshold.
At each upper bound only placebo points with the full corresponding lag range available were used; because non-convergent fits were excluded (eAppendix 1), N placebo can be lower than the number of eligible placebo points and can differ between panels A and B. Panel A comprises the 13 primary cancer categories and panel B the four site-specific cancers, analyzed separately as they are subsets of panel A (eAppendix 1). Individual estimates are shown in eFigure 3 and eFigure 6, and the placebo distributions in eFigure 4. 
Panel A. At the prespecified bound of 18 months, the five estimates meeting the threshold were bone and articular cartilage at a lag of 16 months and female genital organs at lags of 9, 12, 13 and 14 months. 
Panel B. No estimate met the threshold at any bound; Δ was positive throughout, reflecting relative risks slightly above unity at the longer placements. 
The proportion meeting the threshold was below the corresponding placebo proportion at every bound in both panels.





eTable 15. Site-Specific Analyses: Stomach, Colorectum, Lung and Prostate
	Cancer Category
	Share of parent (%)
	Immediate change in level
	Change in the post- intervention trend

	
	
	RR (99% CI)
	P
	RR (99% CI)
	P

	Main analysis (intervention point August 2021)

	Digestive organs
	-
	0.972 [0.868, 1.089]
	0.520
	0.996 [0.985, 1.007]
	0.385

	- Stomach
	29.5
	0.984 [0.850, 1.139]
	0.777
	1.000 [0.993, 1.006]
	0.878

	- Colorectum
	47.9
	0.945 [0.826, 1.081]
	0.280
	0.991 [0.976, 1.007]
	0.165

	Respiratory and intrathoracic organs
	-
	0.977 [0.794, 1.201]
	0.769
	0.997 [0.974, 1.020]
	0.727

	- Lung
	87.9
	0.982 [0.781, 1.234]
	0.835
	0.997 [0.970, 1.025]
	0.768

	Male genital organs
	-
	0.977 [0.836, 1.142]
	0.703
	0.995 [0.980, 1.010]
	0.368

	- Prostate
	94.4
	0.968 [0.815, 1.151]
	0.631
	0.994 [0.976, 1.011]
	0.338

	Alternative Intervention Points #1: Pandemic Onset (February 2020)

	- Stomach
	-
	0.866 [0.743, 1.008]
	0.014
	1.001 [0.994, 1.009]
	0.660

	- Colorectum
	-
	0.926 [0.806, 1.064]
	0.152
	1.008 [0.990, 1.027]
	0.245

	- Lung
	-
	0.932 [0.740, 1.174]
	0.429
	1.001 [0.975, 1.026]
	0.959

	- Prostate
	-
	0.867 [0.736, 1.021]
	0.024
	0.993 [0.978, 1.008]
	0.235

	Alternative Intervention Points #2: Omicron peak (March 2022)

	- Stomach
	-
	1.007 [0.897, 1.129]
	0.882
	0.999 [0.994, 1.004]
	0.619

	- Colorectum
	-
	1.053 [0.907, 1.223]
	0.373
	1.002 [0.977, 1.027]
	0.865

	- Lung
	-
	1.059 [0.843, 1.331]
	0.517
	1.000 [0.972, 1.028]
	0.965

	- Prostate
	-
	1.008 [0.846, 1.201]
	0.905
	0.994 [0.976, 1.011]
	0.346

	Lagged intervention point #1: 3 months

	- Stomach
	-
	1.010 [0.910, 1.122]
	0.801
	0.999 [0.995, 1.002]
	0.350

	- Colorectum
	-
	0.973 [0.850, 1.113]
	0.595
	0.994 [0.978, 1.009]
	0.297

	- Lung
	-
	0.948 [0.756, 1.189]
	0.542
	0.998 [0.971, 1.026]
	0.852

	- Prostate
	-
	1.001 [0.842, 1.191]
	0.986
	0.994 [0.976, 1.011]
	0.352

	Lagged intervention point #2: 9 months

	- Stomach
	-
	1.037 [0.907, 1.186]
	0.481
	0.998 [0.993, 1.004]
	0.420

	- Colorectum
	-
	1.057 [0.912, 1.225]
	0.331
	0.998 [0.973, 1.024]
	0.844

	- Lung
	-
	1.051 [0.840, 1.315]
	0.569
	0.998 [0.971, 1.027]
	0.879

	- Prostate
	-
	1.090 [0.920, 1.291]
	0.191
	0.993 [0.975, 1.011]
	0.296


Site-specific categories are subsets of the corresponding code ranges and are not independent of them; the significance threshold was therefore not adjusted for these additional comparisons. Share of parent indicates the percentage of the parent category accounted for by each site in this cohort; because each site is a subset of the category above it, these percentages are not additive, and they are shown once, in the main analysis block. Case counts and cumulative incidence are given in Table 1. Site-specific analyses comprise the main analysis, alternative intervention points and 3- and 9-month lags shown here, together with the counterfactual forecasts (eFigure 5) and the lag grid and negative control (eFigure 6 and eTable 14, panel B); birth-cohort stratification was applied to the 13 primary categories only. The ARIMA orders and the corresponding fit and residual diagnostics are given in eTables 6–8.
None of the site-specific estimates met the prespecified threshold, and each was consistent with the estimate for the category containing it. Breast (C50) and thyroid (C73–C75) cancers are represented as single categories among the 13 primary categories and are reported in Figure 2 and eTables 9–10.

eTable 16. Lag-Grid Estimates of the Immediate Level Change for the Two Categories with Estimates Meeting the Prespecified Threshold, Placements of 0 to 24 Months
	Lag
(months)
	Intervention month
	Female genital organs
	Bone and articular cartilage

	
	
	RR (99% CI)
	P
	RR (99% CI)
	P

	0
	Aug 2021
	0.965 (0.813–1.145)
	0.590
	0.923 (0.714–1.195)
	0.426

	1
	Sep 2021
	0.934 (0.782–1.116)
	0.324
	0.874 (0.669–1.141)
	0.192

	2
	Oct 2021
	1.031 (0.869–1.224)
	0.645
	0.998 (0.780–1.277)
	0.984

	3
	Nov 2021
	1.022 (0.862–1.213)
	0.738
	1.012 (0.790–1.295)
	0.905

	4
	Dec 2021
	1.019 (0.858–1.209)
	0.781
	1.020 (0.795–1.308)
	0.839

	5
	Jan 2022
	0.981 (0.819–1.174)
	0.780
	0.944 (0.737–1.209)
	0.550

	6
	Feb 2022
	1.081 (0.911–1.283)
	0.242
	0.939 (0.733–1.202)
	0.511

	7
	Mar 2022
	1.126 (0.957–1.326)
	0.061
	0.966 (0.754–1.236)
	0.716

	8
	Apr 2022
	1.155 (0.987–1.351)
	0.018
	1.035 (0.800–1.339)
	0.731

	9
	May 2022
	1.167 (1.001–1.362)
	0.0096
	0.984 (0.766–1.265)
	0.872

	10
	Jun 2022
	1.137 (0.968–1.337)
	0.040
	1.010 (0.780–1.307)
	0.921

	11
	Jul 2022
	1.142 (0.975–1.338)
	0.030
	1.051 (0.799–1.383)
	0.640

	12
	Aug 2022
	1.177 (1.017–1.363)
	0.004
	0.889 (0.696–1.135)
	0.215

	13
	Sep 2022
	1.189 (1.027–1.377)
	0.002
	0.884 (0.692–1.128)
	0.192

	14
	Oct 2022
	1.225 (1.053–1.426)
	<0.001
	0.860 (0.675–1.096)
	0.108

	15
	Nov 2022
	1.113 (0.953–1.300)
	0.076
	0.834 (0.655–1.061)
	0.052

	16
	Dec 2022
	1.020 (0.868–1.198)
	0.757
	0.781 (0.612–0.995)
	0.0086

	17
	Jan 2023
	0.972 (0.829–1.140)
	0.648
	0.800 (0.628–1.020)
	0.018

	18
	Feb 2023
	0.963 (0.822–1.129)
	0.545
	0.856 (0.670–1.094)
	0.103

	19
	Mar 2023
	0.898 (0.769–1.050)
	0.076
	0.954 (0.733–1.241)
	0.645

	20
	Apr 2023
	0.818 (0.701–0.954)
	<0.001
	0.947 (0.730–1.227)
	0.588

	21
	May 2023
	0.855 (0.735–0.993)
	0.0071
	0.962 (0.741–1.250)
	0.703

	22
	Jun 2023
	0.869 (0.746–1.013)
	0.018
	1.059 (0.798–1.404)
	0.603

	23
	Jul 2023
	0.863 (0.739–1.008)
	0.0147
	0.923 (0.714–1.194)
	0.424

	24
	Aug 2023
	0.920 (0.773–1.095)
	0.219
	0.955 (0.736–1.240)
	0.652


Estimates from the segmented model with the interruption placed the stated number of months after the primary intervention point (August 2021), retaining the ARIMA orders selected in the primary analysis; the same estimates are plotted in eFigure 3 (panels H and D). Rows below the dotted line lie beyond the prespecified upper bound of 18 months and were computed only to examine sensitivity to that bound. P values meeting the prespecified threshold (P < 0.01) are shown in bold; P values between 0.005 and 0.015 are given to four decimal places (eAppendix 1). For female genital organs the threshold was met at lags of 9 and 12 to 14 months with relative risks above 1.00 and at lags of 20 and 21 months with relative risks below 1.00; for bone and articular cartilage it was met at a lag of 16 months only, as a decrease. 

eFigure 1. Monthly Incidence Rates by Cancer Category, February 2011 to September 2025[image: ]
Monthly incidence rates per 100,000 population are shown for each of the 13 primary cancer categories over the observation period. The vertical dotted line marks the intervention point (August 2021), the month in which cumulative first-dose coverage exceeded 50%, and the shaded region the post-intervention period. Panels are ordered by ICD-10 code range as in eTable 1. Abbreviation: CNS, central nervous system.

eFigure 2. Observed and Predicted Monthly Incidence for the Cancer Categories Not Shown in Figure 1. [image: ] Observed and counterfactual predicted monthly incidence rates for the seven primary categories not presented in Figure 1. The solid line represents the observed rate per 100,000 population and the dotted line the counterfactual forecast from ARIMA/SARIMA models fitted to the pre-intervention period; the darker and lighter shaded areas are the 95% and 99% prediction intervals. The vertical dotted line marks the intervention point (August 2021). Abbreviation: CNS, central nervous system.

eFigure 3. Lag-Response Curves for the Immediate Level Change.
[image: ] For each of the 13 primary cancer categories, the relative risk for the immediate level change at the actual intervention point (solid line) and its 99% confidence interval (dotted lines) are plotted against the lag applied to the intervention point, from 0 to 24 months, with the vertical axis on a log scale; the shaded bands show the corresponding distribution at 30 placebo intervention points (interquartile range, darker; full range, lighter). The dashed horizontal line marks no change (RR = 1.00) and the vertical line the prespecified upper bound of 18 months, beyond which estimates were computed only to examine sensitivity to that bound. Red circles mark the 3- and 9-month models (eTable 12); their model orders were re-selected and may therefore differ from the curve. (H) Female genital organs: the estimates rose between lags of 8 and 14 months, corresponding to interruptions placed between April and October 2022, and returned to 1.00 by a lag of 17 months (eTable 16). (J) Urinary tract: the estimate at a lag of 4 months is not shown, as the model did not converge at that placement. Abbreviation: CNS, central nervous system. 


eFigure 4. Negative Control: Lag Grid Applied at Placebo Intervention Points.
[image: ] The mean across the 13 categories tests for a common shift to the whole outcome set, which eFigure 3 does not show directly. For each lag, the arithmetic mean of the relative risks for the immediate level change across the 13 primary cancer categories is shown for the actual intervention point (solid line with markers) and for 30 placebo intervention points placed in the pre-pandemic segment of each series (eAppendix 1); the placebo distribution is summarized as the median (dashed line), interquartile range (darker band) and full range (lighter band). The dotted horizontal line marks no change (RR = 1.00), and the vertical line the prespecified upper bound of 18 months, beyond which estimates were computed only to examine sensitivity to that bound. Thirty placebo points contributed at lags of 0 to 14 months, decreasing to 20 at a lag of 24 months, so the bands rest on fewer points at longer lags. Runs of consecutive estimates meeting the threshold (P < 0.01) were longer at the placebo points than at the actual intervention point: the longest run in the actual grid was three consecutive placements, and runs of up to 13 occurred at individual placebo points (eTable 14).

eFigure 5. Observed and Predicted Monthly Incidence for the Four Site-Specific Cancers.
[image: ]Observed and counterfactual predicted monthly incidence rates for the four site-specific cancers, analyzed with the same case definition, washout, denominator and modeling framework as the 13 primary categories. The solid line represents the observed rate per 100,000 population and the dotted line the counterfactual forecast from ARIMA/SARIMA models fitted to the pre-intervention period; the darker and lighter shaded areas are the 95% and 99% prediction intervals. The vertical dotted line marks the intervention point (August 2021). 

eFigure 6. Lag-Response Curves and Negative Control for the Four Site-Specific Cancers.
[image: ] For each site-specific cancer, the relative risk for the immediate level change at the actual intervention point (solid line) and its 99% confidence interval (dotted lines) are plotted against the lag applied to the intervention point, from 0 to 24 months; the shaded bands show the corresponding distribution at 30 placebo intervention points (interquartile range, darker; full range, lighter). The dashed horizontal line marks no change (RR = 1.00) and the vertical line the prespecified upper bound of 18 months, beyond which estimates were computed only to examine sensitivity to that bound. Red circles mark the 3- and 9-month models (eTable 15); their model orders were re-selected and may therefore differ from the curve.

eFigure 7. Negative Control for the Four Site-Specific Cancers: Lag Grid Applied at Placebo Intervention Points.
[image: ]
As in eFigure 4, for the four site-specific cancers. For each lag, the arithmetic mean of the relative risks for the immediate level change across stomach, colorectum, lung and prostate cancer is shown for the actual intervention point (solid line with markers) and for 30 placebo intervention points in the pre-pandemic segment of each series (eAppendix 1); the placebo distribution is summarized as the median (dashed line), interquartile range (darker band) and full range (lighter band). The dotted horizontal line marks no change (RR = 1.00), and the vertical line the prespecified upper bound of 18 months, beyond which estimates were computed only to examine sensitivity to that bound. Because these four sites do not form a prespecified outcome set, the mean is shown for comparison with eFigure 4 rather than as a summary in its own right; per-site comparisons are given in eFigure 6 and eTable 14, panel B.
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