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Appendix A. STROBE Statement — checklist of items that should be included in reports of cross-sectional studies
	Item No.
	Topic
	Recommendation
	Location in the manuscript

	Title and abstract

	1 (a)
	Title and abstract
	Indicate the study’s design with a commonly used term in the title or the abstract
	Title; Abstract (Methods) — ecological, serial cross-sectional time-series analysis of CDC WONDER data

	1 (b)
	
	Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract (structured: Background, Methods, Results, Conclusion)

	Introduction

	2
	Background/ rationale
	Explain the scientific background and rationale for the investigation being reported
	Introduction, paragraphs 1–3

	3
	Objectives
	State specific objectives, including any prespecified hypotheses
	Introduction, final paragraph

	Methods

	4
	Study design
	Present key elements of study design early in the paper
	Methods — Study Design and Data Source

	5
	Setting
	Describe the setting, locations, and relevant dates, including periods of exposure, follow-up, and data collection
	Methods — Study Design and Data Source; Population and Stratification (United States, 1999–2025)

	6
	Participants
	Give the eligibility criteria, and the sources and methods of selection of participants
	Methods — Study Design and Data Source; Population and Stratification (all decedents aged ≥25 years with ICD-10 C25)

	7
	Variables
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers
	Methods — Outcome Measures; Population and Stratification

	8
	Data sources/ measurement
	For each variable of interest, give sources of data and details of methods of assessment (measurement)
	Methods — Study Design and Data Source (CDC WONDER MCD; ICD-10 C25; AAMR standardized to the 2000 US standard population)

	9
	Bias
	Describe any efforts to address potential sources of bias
	Methods — Study Design and Data Source (provisional-data caution; underlying- vs multiple-cause coding); Discussion — Limitations

	10
	Study size
	Explain how the study size was arrived at
	Methods — Population and Stratification (complete national death census; no sampling); Results (1,109,156 deaths)

	11
	Quantitative variables
	Explain how quantitative variables were handled; describe which groupings were chosen and why
	Methods — Population and Stratification (age 25–44/45–64/65–85+; metropolitan/non-metropolitan)

	12 (a)
	Statistical methods
	Describe all statistical methods, including those used to control for confounding
	Methods — Trend Analysis; Forecasting Analysis (age standardization; Joinpoint regression; Holt + damped ensemble)

	12 (b)
	
	Describe any methods used to examine subgroups and interactions
	Methods — Population and Stratification; Forecasting Analysis (subgroup-specific models)

	12 (c)
	
	Explain how missing data were addressed
	Methods — Study Design and Data Source (CDC WONDER suppression/reliability rules); Discussion — Limitations

	12 (d)
	
	If applicable, describe analytical methods taking account of sampling strategy
	Not applicable — complete national death-certificate census, not a probability sample

	12 (e)
	
	Describe any sensitivity analyses
	Methods — Model Optimization and Bias Assessment (rolling-origin backtest; weight sensitivity); Discussion — Limitations (underlying-cause sensitivity); Supplemental Tables 11–13

	Results

	13 (a)
	Participants
	Report the numbers of individuals at each stage of the study
	Results — Overall Mortality Burden and Place of Death (1,109,156 deaths)

	13 (b)
	
	Give reasons for non-participation at each stage
	Not applicable — registry-based mortality census

	13 (c)
	
	Consider use of a flow diagram
	Not applicable

	14 (a)
	Descriptive data
	Give characteristics of study participants and information on exposures and potential confounders
	Results — Table 1; Supplemental Tables 3–8

	14 (b)
	
	Indicate the number of participants with missing data for each variable of interest
	Methods/Discussion — CDC WONDER suppression (<10 deaths); Limitations

	15
	Outcome data
	Report numbers of outcome events or summary measures
	Results — Table 1; Supplemental Tables 1–8 (deaths and AAMRs)

	16 (a)
	Main results
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision
	Results — Table 2 (APC/AAPC with 95% CI); Supplemental Table 2 (forecasts with 95% PI)

	16 (b)
	
	Report category boundaries when continuous variables were categorized
	Methods — Population and Stratification (age and urbanization boundaries)

	16 (c)
	
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	Results — Overall Trend and Projection (absolute deaths 30,437 in 1999 → 55,153 in 2025)

	17
	Other analyses
	Report other analyses done—e.g. analyses of subgroups and sensitivity analyses
	Results — subgroup analyses; Supplemental Tables 9, 11, 12, 13

	Discussion

	18
	Key results
	Summarise key results with reference to study objectives
	Discussion, paragraph 1

	19
	Limitations
	Discuss limitations of the study, taking into account sources of potential bias or imprecision; discuss both direction and magnitude of any potential bias
	Discussion — Limitations

	20
	Interpretation
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	Discussion (all subsections)

	21
	Generalisability
	Discuss the generalisability (external validity) of the study results
	Discussion; Limitations (national US coverage; ecological design)

	Other information

	22
	Funding
	Give the source of funding and the role of the funders for the present study
	Declarations — Funding (this research received no external funding)





Supplemental Table 1. Percentage distribution of place of death among pancreatic cancer-related mortality in the United States, 1999–2025.
	Place of Death
	Deaths
	% Total

	Medical Facility - Inpatient
	259,179
	23.37%

	Medical Facility - Outpatient or ER
	18,422
	1.66%

	Medical Facility - Dead on Arrival
	1,335
	0.12%

	Medical Facility - Status unknown
	556
	0.05%

	Decedent's home
	539,910
	48.68%

	Hospice facility
	107,104
	9.66%

	Nursing home/long term care
	121,275
	10.93%

	Other
	59,187
	5.34%

	Place of death unknown
	2,188
	0.20%

	Total
	1109156
	100%


Pancreatic cancer-related deaths were identified using ICD-10 code C25 recorded anywhere on the death certificate from the CDC WONDER Multiple Cause of Death database, January 1999 through December 2025. Percentages may not sum to exactly 100% because of rounding.

Supplemental Table 2. Forecast age-adjusted mortality rates for pancreatic cancer-related mortality, stratified by overall, sex, race and ethnicity, age group, census region, and urbanization, United States, 2026–2050 (selected years).
	Stratification
	Year
	Forecast AAMR (95% prediction interval)

	Overall
	2026
	19.03 (18.63–19.43)

	
	2030
	19.33 (18.44–20.23)

	
	2035
	19.71 (18.44–20.97)

	
	2040
	20.08 (18.53–21.64)

	
	2045
	20.47 (18.67–22.26)

	
	2050
	20.85 (18.85–22.86)

	Women
	2026
	16.66 (16.24–17.08)

	
	2030
	16.92 (15.98–17.86)

	
	2035
	17.25 (15.92–18.58)

	
	2040
	17.58 (15.95–19.21)

	
	2045
	17.92 (16.04–19.80)

	
	2050
	18.26 (16.15–20.36)

	Men
	2026
	21.85 (21.35–22.36)

	
	2030
	22.49 (21.36–23.62)

	
	2035
	23.29 (21.69–24.89)

	
	2040
	24.09 (22.13–26.05)

	
	2045
	24.89 (22.63–27.16)

	
	2050
	25.70 (23.17–28.23)

	NH American Indian or Alaska Native
	2026
	13.39 (10.80–15.97)

	
	2030
	13.40 (7.62–19.18)

	
	2035
	13.40 (5.23–21.58)

	
	2040
	13.41 (3.40–23.42)

	
	2045
	13.41 (1.85–24.97)

	
	2050
	13.42 (0.49–26.34)

	NH Asian or Pacific Islander
	2026
	12.36 (11.46–13.26)

	
	2030
	12.38 (10.36–14.39)

	
	2035
	12.40 (9.55–15.24)

	
	2040
	12.42 (8.93–15.90)

	
	2045
	12.43 (8.41–16.46)

	
	2050
	12.45 (7.95–16.95)

	NH Black or African American
	2026
	22.80 (22.14–23.46)

	
	2030
	22.99 (21.51–24.47)

	
	2035
	22.94 (20.85–25.03)

	
	2040
	22.77 (20.21–25.34)

	
	2045
	22.56 (19.60–25.53)

	
	2050
	22.34 (19.03–25.66)

	NH White
	2026
	19.61 (19.19–20.03)

	
	2030
	20.03 (19.09–20.97)

	
	2035
	20.56 (19.23–21.89)

	
	2040
	21.09 (19.47–22.72)

	
	2045
	21.63 (19.75–23.51)

	
	2050
	22.17 (20.07–24.27)

	Hispanic or Latino
	2026
	15.15 (14.49–15.82)

	
	2030
	15.46 (13.97–16.94)

	
	2035
	15.84 (13.74–17.94)

	
	2040
	16.23 (13.65–18.80)

	
	2045
	16.62 (13.64–19.59)

	
	2050
	17.01 (13.69–20.33)

	25–44 years
	2026
	0.69 (0.60–0.79)

	
	2030
	0.69 (0.48–0.90)

	
	2035
	0.68 (0.39–0.98)

	
	2040
	0.68 (0.32–1.04)

	
	2045
	0.68 (0.26–1.10)

	
	2050
	0.68 (0.21–1.15)

	45–64 years
	2026
	12.47 (12.15–12.80)

	
	2030
	12.54 (11.82–13.26)

	
	2035
	12.60 (11.58–13.61)

	
	2040
	12.63 (11.39–13.88)

	
	2045
	12.65 (11.22–14.09)

	
	2050
	12.66 (11.05–14.26)

	65–85+ years
	2026
	75.09 (73.01–77.17)

	
	2030
	79.24 (74.58–83.89)

	
	2035
	84.45 (77.87–91.04)

	
	2040
	89.70 (81.64–97.76)

	
	2045
	94.98 (85.68–104.29)

	
	2050
	100.30 (89.89–110.70)

	Northeast
	2026
	18.73 (18.20–19.25)

	
	2030
	18.84 (17.67–20.01)

	
	2035
	18.98 (17.32–20.63)

	
	2040
	19.12 (17.09–21.15)

	
	2045
	19.26 (16.92–21.60)

	
	2050
	19.40 (16.78–22.02)

	Midwest
	2026
	20.00 (19.50–20.50)

	
	2030
	20.45 (19.33–21.56)

	
	2035
	21.01 (19.44–22.59)

	
	2040
	21.59 (19.66–23.52)

	
	2045
	22.17 (19.94–24.40)

	
	2050
	22.75 (20.26–25.25)

	South
	2026
	19.54 (19.04–20.04)

	
	2030
	20.60 (19.48–21.72)

	
	2035
	21.93 (20.34–23.52)

	
	2040
	23.27 (21.33–25.22)

	
	2045
	24.63 (22.38–26.87)

	
	2050
	25.99 (23.48–28.50)

	West
	2026
	17.63 (16.99–18.27)

	
	2030
	17.83 (16.39–19.26)

	
	2035
	18.06 (16.03–20.09)

	
	2040
	18.28 (15.79–20.78)

	
	2045
	18.50 (15.62–21.38)

	
	2050
	18.71 (15.49–21.92)

	Metropolitan
	2021
	17.94 (17.65–18.23)

	
	2026
	18.11 (17.40–18.83)

	
	2030
	18.26 (17.34–19.18)

	
	2035
	18.44 (17.31–19.56)

	
	2040
	18.62 (17.32–19.92)

	
	2045
	18.80 (17.35–20.25)

	
	2050
	18.98 (17.39–20.57)

	Non-metropolitan
	2021
	19.10 (18.62–19.57)

	
	2026
	19.59 (18.42–20.76)

	
	2030
	19.99 (18.48–21.49)

	
	2035
	20.49 (18.64–22.34)

	
	2040
	21.00 (18.87–23.13)

	
	2045
	21.52 (19.13–23.90)

	
	2050
	22.04 (19.43–24.65)


Point forecasts from the Holt additive-trend model and the damped-trend model (fitted to the 3-year rolling average) were blended as F = W·F_Holt + (1−W)·F_damped, with W estimated by backtesting and constrained to [−0.5, 1.5]. Prediction intervals were derived analytically as ±1.96·SD·√h from the blended in-sample residuals and bounded below at zero. Urbanization forecasts begin in 2021 because the urbanization series ends in 2020.

Supplemental Table 3. Annual age-adjusted mortality rates (AAMRs) and deaths from pancreatic cancer among U.S. adults aged 25 years and older, overall and stratified by sex, 1999–2025.
	Year
	Overall
	Overall
	Women
	Women
	Men
	Men

	Year
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)

	1999
	30437
	17.19 (17.00 - 17.38)
	15584
	15.02 (14.78 - 15.26)
	14853
	19.95 (19.62 - 20.28)

	2000
	30622
	17.08 (16.89 - 17.27)
	15657
	14.93 (14.69 - 15.16)
	14965
	19.84 (19.52 - 20.16)

	2001
	31088
	17.06 (16.87 - 17.25)
	15959
	15.00 (14.76 - 15.23)
	15129
	19.69 (19.37 - 20.01)

	2002
	31511
	17.00 (16.82 - 17.19)
	15973
	14.86 (14.63 - 15.09)
	15538
	19.72 (19.41 - 20.04)

	2003
	31979
	16.99 (16.80 - 17.17)
	16305
	14.93 (14.70 - 15.16)
	15674
	19.44 (19.13 - 19.74)

	2004
	32978
	17.19 (17.01 - 17.38)
	16561
	14.94 (14.71 - 15.17)
	16417
	19.95 (19.64 - 20.26)

	2005
	33985
	17.39 (17.20 - 17.57)
	17197
	15.29 (15.06 - 15.52)
	16788
	19.96 (19.65 - 20.26)

	2006
	34772
	17.43 (17.25 - 17.62)
	17523
	15.31 (15.09 - 15.54)
	17249
	20.00 (19.69 - 20.30)

	2007
	35504
	17.45 (17.27 - 17.63)
	17618
	15.19 (14.97 - 15.42)
	17886
	20.31 (20.00 - 20.61)

	2008
	36620
	17.61 (17.43 - 17.79)
	18390
	15.52 (15.29 - 15.74)
	18230
	20.12 (19.82 - 20.41)

	2009
	37069
	17.47 (17.29 - 17.64)
	18407
	15.30 (15.08 - 15.53)
	18662
	20.12 (19.82 - 20.41)

	2010
	38348
	17.78 (17.60 - 17.96)
	18837
	15.43 (15.20 - 15.65)
	19511
	20.64 (20.34 - 20.93)

	2011
	38794
	17.51 (17.33 - 17.69)
	19174
	15.38 (15.16 - 15.60)
	19620
	20.12 (19.83 - 20.41)

	2012
	40314
	17.72 (17.54 - 17.89)
	19811
	15.50 (15.28 - 15.72)
	20503
	20.38 (20.09 - 20.66)

	2013
	40587
	17.42 (17.25 - 17.59)
	19837
	15.17 (14.95 - 15.38)
	20750
	20.10 (19.82 - 20.38)

	2014
	42098
	17.59 (17.42 - 17.76)
	20423
	15.28 (15.07 - 15.49)
	21675
	20.37 (20.09 - 20.65)

	2015
	43347
	17.67 (17.50 - 17.84)
	20970
	15.36 (15.15 - 15.57)
	22377
	20.46 (20.18 - 20.73)

	2016
	44690
	17.85 (17.68 - 18.02)
	21709
	15.61 (15.40 - 15.82)
	22981
	20.55 (20.28 - 20.82)

	2017
	46113
	17.98 (17.81 - 18.14)
	21988
	15.45 (15.24 - 15.66)
	24125
	20.98 (20.71 - 21.25)

	2018
	47148
	17.94 (17.78 - 18.11)
	22706
	15.58 (15.38 - 15.79)
	24442
	20.72 (20.45 - 20.98)

	2019
	48159
	17.92 (17.76 - 18.08)
	23165
	15.58 (15.38 - 15.78)
	24994
	20.64 (20.38 - 20.90)

	2020
	49607
	18.12 (17.95 - 18.28)
	23751
	15.71 (15.51 - 15.91)
	25856
	20.97 (20.71 - 21.23)

	2021
	50624
	18.84 (18.67 - 19.01)
	24173
	16.47 (16.26 - 16.69)
	26451
	21.67 (21.40 - 21.94)

	2022
	51208
	18.46 (18.30 - 18.63)
	24450
	16.07 (15.87 - 16.28)
	26758
	21.43 (21.17 - 21.69)

	2023
	52227
	18.53 (18.37 - 18.69)
	25053
	16.23 (16.02 - 16.43)
	27174
	21.23 (20.98 - 21.49)

	2024
	54174
	18.72 (18.56 - 18.88)
	25945
	16.37 (16.17 - 16.57)
	28229
	21.48 (21.23 - 21.74)

	2025
	55153
	19.04 (18.88 - 19.20)
	26428
	16.67 (16.46 - 16.87)
	28725
	21.81 (21.56 - 22.07)

	Total/Average
	1109156
	17.74 (17.56 - 17.91)
	543594
	15.49 (15.27 - 15.70)
	565562
	20.47 (20.18 - 20.75)


AAMRs are age-adjusted rates per 100,000 population standardized to the 2000 U.S. standard population. Pancreatic cancer-related deaths were identified using ICD-10 code C25 recorded anywhere on the death certificate.

Supplemental Table 4. Annual AAMRs and deaths from pancreatic cancer among U.S. adults aged 25 years and older, stratified by age group, 1999–2025.
	Year
	25-44 Years
	25-44 Years
	45-64 Years
	45-64 Years
	65-85+ Years
	65-85+ Years

	Year
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)

	1999
	665
	0.81 (0.75 to 0.87)
	7290
	12.02 (11.75 to 12.30)
	22482
	64.93 (64.08 to 65.77)

	2000
	614
	0.70 (0.64 to 0.76)
	7277
	11.74 (11.47 to 12.01)
	22731
	65.10 (64.25 to 65.95)

	2001
	643
	0.75 (0.70 to 0.81)
	7490
	11.68 (11.42 to 11.95)
	22955
	64.99 (64.15 to 65.84)

	2002
	652
	0.81 (0.75 to 0.87)
	7748
	11.50 (11.25 to 11.76)
	23111
	64.88 (64.05 to 65.72)

	2003
	618
	0.80 (0.74 to 0.86)
	8077
	11.59 (11.33 to 11.84)
	23284
	64.67 (63.84 to 65.50)

	2004
	591
	0.75 (0.69 to 0.81)
	8620
	11.88 (11.63 to 12.13)
	23767
	65.33 (64.50 to 66.17)

	2005
	639
	0.80 (0.74 to 0.86)
	8934
	11.86 (11.62 to 12.11)
	24412
	66.23 (65.40 to 67.06)

	2006
	568
	0.70 (0.64 to 0.76)
	9288
	11.92 (11.68 to 12.16)
	24916
	66.60 (65.77 to 67.42)

	2007
	606
	0.75 (0.69 to 0.81)
	9568
	11.88 (11.64 to 12.12)
	25330
	66.62 (65.80 to 67.45)

	2008
	575
	0.70 (0.64 to 0.76)
	9798
	11.88 (11.65 to 12.12)
	26247
	67.58 (66.77 to 68.40)

	2009
	559
	0.75 (0.68 to 0.81)
	10337
	12.20 (11.96 to 12.43)
	26173
	66.17 (65.37 to 66.98)

	2010
	542
	0.75 (0.68 to 0.81)
	10566
	12.16 (11.92 to 12.39)
	27240
	67.86 (67.05 to 68.67)

	2011
	498
	0.65 (0.59 to 0.70)
	10613
	11.90 (11.67 to 12.13)
	27683
	67.16 (66.36 to 67.95)

	2012
	491
	0.65 (0.59 to 0.70)
	10968
	12.20 (11.97 to 12.43)
	28855
	67.69 (66.91 to 68.48)

	2013
	528
	0.70 (0.64 to 0.76)
	10785
	11.86 (11.63 to 12.09)
	29274
	66.63 (65.86 to 67.39)

	2014
	506
	0.65 (0.59 to 0.70)
	11432
	12.39 (12.16 to 12.62)
	30160
	66.70 (65.94 to 67.46)

	2015
	530
	0.65 (0.59 to 0.70)
	11432
	12.24 (12.01 to 12.46)
	31385
	67.40 (66.65 to 68.15)

	2016
	549
	0.70 (0.64 to 0.76)
	11666
	12.35 (12.13 to 12.58)
	32475
	67.98 (67.23 to 68.72)

	2017
	549
	0.70 (0.64 to 0.76)
	11639
	12.23 (12.01 to 12.46)
	33925
	68.83 (68.09 to 69.57)

	2018
	520
	0.65 (0.59 to 0.70)
	11677
	12.25 (12.02 to 12.48)
	34951
	68.76 (68.03 to 69.48)

	2019
	563
	0.70 (0.64 to 0.76)
	11958
	12.49 (12.26 to 12.71)
	35638
	68.09 (67.38 to 68.80)

	2020
	541
	0.65 (0.59 to 0.70)
	11721
	12.37 (12.14 to 12.60)
	37345
	69.42 (68.71 to 70.14)

	2021
	580
	0.70 (0.64 to 0.76)
	11809
	12.45 (12.22 to 12.68)
	38235
	72.88 (72.14 to 73.62)

	2022
	591
	0.75 (0.69 to 0.81)
	11741
	12.55 (12.31 to 12.78)
	38876
	70.66 (69.96 to 71.37)

	2023
	528
	0.65 (0.59 to 0.70)
	11476
	12.35 (12.12 to 12.58)
	40223
	71.58 (70.87 to 72.29)

	2024
	594
	0.70 (0.64 to 0.76)
	11570
	12.45 (12.22 to 12.68)
	42010
	72.27 (71.58 to 72.97)

	2025
	595
	0.70 (0.64 to 0.76)
	11125
	11.95 (11.72 to 12.18)
	43433
	74.77 (74.06 to 75.48)

	Total/Average
	15435
	0.71 (0.65 to 0.77)
	276605
	12.09 (11.85 to 12.33)
	817116
	67.84 (67.07 to 68.62)


AAMRs are age-adjusted rates per 100,000 population. Age groups were classified as 25–44 years, 45–64 years, and 65 years and older.

Supplemental Table 5. Annual AAMRs and deaths from pancreatic cancer among U.S. adults aged 25 years and older, stratified by race and ethnicity, 1999–2025.
	Year
	NH American Indian or Alaska Native
	NH American Indian or Alaska Native
	NH Asian or Pacific Islander
	NH Asian or Pacific Islander
	NH Black or African American
	NH Black or African American
	NH White
	NH White
	Hispanic or Latino
	Hispanic or Latino

	Year
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)

	1999
	88
	12.14 (9.60 - 15.15)
	545
	12.55 (11.44 - 13.65)
	3564
	23.43 (22.65 - 24.21)
	25045
	16.98 (16.77 - 17.19)
	1195
	12.91 (12.14 - 13.68)

	2000
	92
	10.47 (8.32 - 12.99)
	537
	12.02 (10.95 - 13.08)
	3568
	23.26 (22.48 - 24.03)
	25121
	16.93 (16.72 - 17.14)
	1304
	13.63 (12.86 - 14.40)

	2001
	89
	10.53 (8.35 - 13.11)
	569
	11.55 (10.56 - 12.54)
	3556
	22.66 (21.90 - 23.41)
	25488
	16.97 (16.76 - 17.18)
	1386
	13.54 (12.79 - 14.28)

	2002
	116
	12.99 (10.48 - 15.50)
	638
	12.16 (11.18 - 13.14)
	3624
	22.45 (21.71 - 23.19)
	25709
	16.90 (16.70 - 17.11)
	1424
	13.19 (12.48 - 13.91)

	2003
	106
	11.13 (8.87 - 13.39)
	664
	11.89 (10.95 - 12.83)
	3725
	22.49 (21.76 - 23.23)
	25950
	16.86 (16.66 - 17.07)
	1534
	13.50 (12.79 - 14.21)

	2004
	142
	13.89 (11.44 - 16.33)
	756
	12.93 (11.97 - 13.89)
	3783
	22.37 (21.64 - 23.09)
	26674
	17.11 (16.90 - 17.31)
	1623
	13.59 (12.90 - 14.28)

	2005
	134
	14.00 (11.47 - 16.52)
	762
	12.26 (11.36 - 13.16)
	3884
	22.44 (21.72 - 23.16)
	27409
	17.35 (17.14 - 17.56)
	1796
	14.23 (13.54 - 14.92)

	2006
	139
	14.54 (11.96 - 17.12)
	793
	12.09 (11.22 - 12.96)
	4012
	22.48 (21.76 - 23.19)
	28027
	17.47 (17.26 - 17.68)
	1801
	13.64 (12.99 - 14.30)

	2007
	138
	13.14 (10.78 - 15.50)
	833
	12.17 (11.32 - 13.03)
	4208
	23.05 (22.34 - 23.76)
	28487
	17.50 (17.30 - 17.71)
	1838
	13.26 (12.63 - 13.89)

	2008
	131
	11.77 (9.60 - 13.93)
	892
	12.33 (11.49 - 13.16)
	4250
	22.45 (21.76 - 23.15)
	29315
	17.72 (17.51 - 17.92)
	2032
	13.95 (13.31 - 14.58)

	2009
	132
	11.11 (9.07 - 13.15)
	936
	12.34 (11.53 - 13.16)
	4352
	22.38 (21.70 - 23.07)
	29487
	17.52 (17.32 - 17.72)
	2162
	14.08 (13.46 - 14.70)

	2010
	176
	14.43 (12.15 - 16.71)
	988
	12.60 (11.79 - 13.41)
	4519
	22.89 (22.20 - 23.58)
	30426
	17.88 (17.68 - 18.08)
	2239
	13.97 (13.37 - 14.58)

	2011
	162
	13.10 (10.94 - 15.25)
	1110
	13.10 (12.31 - 13.89)
	4552
	22.15 (21.49 - 22.82)
	30574
	17.60 (17.40 - 17.80)
	2396
	14.01 (13.43 - 14.59)

	2012
	182
	13.68 (11.56 - 15.80)
	1131
	12.66 (11.90 - 13.41)
	4748
	22.11 (21.46 - 22.76)
	31758
	17.91 (17.71 - 18.11)
	2495
	13.78 (13.22 - 14.35)

	2013
	186
	13.76 (11.67 - 15.86)
	1163
	12.28 (11.56 - 13.00)
	4912
	22.26 (21.62 - 22.90)
	31750
	17.59 (17.39 - 17.78)
	2576
	13.50 (12.96 - 14.05)

	2014
	184
	12.78 (10.84 - 14.73)
	1237
	12.05 (11.36 - 12.74)
	5006
	21.79 (21.16 - 22.41)
	32941
	17.92 (17.73 - 18.12)
	2730
	13.42 (12.89 - 13.94)

	2015
	220
	14.57 (12.55 - 16.59)
	1359
	12.39 (11.72 - 13.06)
	5266
	22.19 (21.57 - 22.81)
	33536
	17.95 (17.76 - 18.15)
	2966
	13.75 (13.24 - 14.26)

	2016
	234
	15.55 (13.47 - 17.64)
	1411
	12.26 (11.61 - 12.91)
	5504
	22.38 (21.77 - 22.99)
	34444
	18.12 (17.93 - 18.32)
	3097
	13.87 (13.37 - 14.38)

	2017
	213
	12.94 (11.12 - 14.76)
	1479
	12.09 (11.47 - 12.72)
	5593
	22.01 (21.41 - 22.61)
	35617
	18.40 (18.20 - 18.59)
	3211
	13.58 (13.10 - 14.07)

	2018
	224
	13.23 (11.43 - 15.03)
	1545
	12.09 (11.48 - 12.71)
	5820
	22.28 (21.69 - 22.87)
	36019
	18.26 (18.06 - 18.45)
	3540
	14.44 (13.95 - 14.94)

	2019
	226
	12.96 (11.21 - 14.71)
	1601
	12.02 (11.43 - 12.62)
	6020
	22.31 (21.73 - 22.89)
	36621
	18.27 (18.08 - 18.46)
	3691
	14.30 (13.82 - 14.78)

	2020
	264
	14.74 (12.91 - 16.58)
	1734
	12.50 (11.91 - 13.10)
	6136
	22.12 (21.55 - 22.69)
	37579
	18.51 (18.32 - 18.70)
	3894
	14.57 (14.10 - 15.04)

	2021
	226
	13.62 (11.85 - 15.62)
	1858
	13.56 (12.94 - 14.20)
	6291
	23.03 (22.44 - 23.62)
	38286
	19.26 (19.06 - 19.46)
	3963
	14.63 (14.16 - 15.11)

	2022
	253
	14.76 (12.95 - 16.76)
	1819
	12.42 (11.85 - 13.02)
	6307
	22.49 (21.92 - 23.07)
	38672
	18.94 (18.75 - 19.13)
	4157
	14.72 (14.26 - 15.19)

	2023
	245
	13.22 (11.59 - 15.05)
	1849
	12.17 (11.62 - 12.74)
	6396
	22.18 (21.63 - 22.75)
	39511
	19.15 (18.96 - 19.34)
	4226
	14.36 (13.91 - 14.81)

	2024
	245
	13.03 (11.42 - 14.83)
	1950
	12.04 (11.50 - 12.59)
	6814
	22.94 (22.38 - 23.51)
	40456
	19.29 (19.10 - 19.49)
	4709
	15.01 (14.57 - 15.46)

	2025
	259
	13.88 (12.21 - 15.73)
	2048
	12.67 (12.12 - 13.23)
	6790
	23.10 (22.54 - 23.67)
	41278
	19.57 (19.38 - 19.76)
	4778
	15.24 (14.80 - 15.70)

	Total/Average
	4806
	13.18 (11.10 - 15.35)
	32207
	12.34 (11.58 - 13.11)
	133200
	22.51 (21.85 - 23.16)
	866180
	17.92 (17.72 - 18.12)
	72763
	13.95 (13.37 - 14.53)


AAMRs are age-adjusted rates per 100,000 population. Race and ethnicity categories are mutually exclusive CDC WONDER categories. NH, non-Hispanic.

Supplemental Table 6. Annual AAMRs and deaths from pancreatic cancer among U.S. adults aged 25 years and older, stratified by urbanization category, 1999–2020.
	Year
	Metropolitan
	Metropolitan
	Non-metropolitan
	Non-metropolitan

	Year
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)

	1999
	24833
	17.25 (17.03 - 17.46)
	5604
	16.95 (16.5 - 17.39)

	2000
	25134
	17.25 (17.03 - 17.46)
	5488
	16.47 (16.03 - 16.91)

	2001
	25477
	17.16 (16.95 - 17.37)
	5611
	16.64 (16.21 - 17.08)

	2002
	25824
	17.09 (16.88 - 17.3)
	5687
	16.69 (16.26 - 17.13)

	2003
	26285
	17.07 (16.87 - 17.28)
	5694
	16.48 (16.05 - 16.91)

	2004
	27098
	17.28 (17.07 - 17.49)
	5880
	16.84 (16.41 - 17.27)

	2005
	28073
	17.56 (17.35 - 17.77)
	5912
	16.73 (16.3 - 17.16)

	2006
	28589
	17.49 (17.28 - 17.69)
	6183
	17.17 (16.74 - 17.6)

	2007
	29169
	17.48 (17.28 - 17.68)
	6335
	17.32 (16.89 - 17.74)

	2008
	30167
	17.7 (17.5 - 17.9)
	6453
	17.4 (16.97 - 17.83)

	2009
	30473
	17.44 (17.24 - 17.63)
	6596
	17.53 (17.1 - 17.96)

	2010
	31735
	17.85 (17.66 - 18.05)
	6613
	17.41 (16.98 - 17.83)

	2011
	31934
	17.47 (17.28 - 17.66)
	6860
	17.71 (17.29 - 18.13)

	2012
	33184
	17.65 (17.46 - 17.84)
	7130
	18.07 (17.65 - 18.5)

	2013
	33524
	17.37 (17.18 - 17.56)
	7063
	17.67 (17.25 - 18.08)

	2014
	34912
	17.59 (17.4 - 17.77)
	7186
	17.62 (17.21 - 18.04)

	2015
	35945
	17.68 (17.49 - 17.86)
	7402
	17.85 (17.44 - 18.27)

	2016
	36991
	17.78 (17.6 - 17.96)
	7699
	18.41 (17.99 - 18.83)

	2017
	38098
	17.85 (17.66 - 18.03)
	8015
	18.79 (18.37 - 19.21)

	2018
	39002
	17.8 (17.62 - 17.98)
	8146
	18.81 (18.4 - 19.23)

	2019
	39868
	17.77 (17.59 - 17.94)
	8291
	18.91 (18.49 - 19.33)

	2020
	41150
	18 (17.82 - 18.18)
	8457
	18.95 (18.53 - 19.36)

	Total/Average
	697465
	17.53 (17.33 - 17.72)
	148305
	17.56 (17.14 - 17.99)


AAMRs are age-adjusted rates per 100,000 population. Urbanization was defined using the 2013 NCHS Urban-Rural Classification Scheme and collapsed into metropolitan and non-metropolitan categories. The urbanization series is limited to 1999–2020.

Supplemental Table 7. Annual AAMRs and deaths from pancreatic cancer among U.S. adults aged 25 years and older, stratified by census region, 1999–2025.
	Year
	Northeast
	Northeast
	Midwest
	Midwest
	South
	South
	West
	West

	Year
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)

	1999
	6750
	18.25 (17.81 to 18.68)
	7173
	17.12 (16.72 to 17.52)
	10785
	17.21 (16.89 to 17.54)
	5729
	16.16 (15.74 to 16.58)

	2000
	6722
	17.95 (17.52 to 18.38)
	7286
	17.28 (16.89 to 17.68)
	10834
	17.08 (16.76 to 17.40)
	5780
	16.06 (15.65 to 16.48)

	2001
	6765
	17.89 (17.47 to 18.32)
	7268
	17.02 (16.63 to 17.41)
	10931
	16.88 (16.56 to 17.20)
	6124
	16.55 (16.14 to 16.97)

	2002
	6840
	17.87 (17.44 to 18.29)
	7474
	17.30 (16.91 to 17.69)
	10957
	16.64 (16.33 to 16.95)
	6240
	16.47 (16.06 to 16.88)

	2003
	6842
	17.69 (17.27 to 18.11)
	7525
	17.15 (16.76 to 17.54)
	11377
	16.92 (16.61 to 17.23)
	6235
	16.08 (15.68 to 16.48)

	2004
	7139
	18.25 (17.83 to 18.68)
	7689
	17.31 (16.93 to 17.70)
	11509
	16.78 (16.48 to 17.09)
	6641
	16.70 (16.29 to 17.10)

	2005
	7140
	18.10 (17.68 to 18.52)
	7903
	17.55 (17.17 to 17.94)
	11994
	17.10 (16.79 to 17.40)
	6948
	16.98 (16.58 to 17.38)

	2006
	7326
	18.35 (17.93 to 18.77)
	8217
	17.99 (17.60 to 18.38)
	12284
	17.09 (16.79 to 17.39)
	6945
	16.66 (16.27 to 17.06)

	2007
	7437
	18.43 (18.01 to 18.85)
	8236
	17.79 (17.40 to 18.17)
	12600
	17.12 (16.82 to 17.42)
	7231
	16.84 (16.45 to 17.23)

	2008
	7612
	18.61 (18.18 to 19.03)
	8510
	18.00 (17.61 to 18.38)
	13090
	17.35 (17.05 to 17.65)
	7408
	16.80 (16.41 to 17.18)

	2009
	7624
	18.41 (17.99 to 18.82)
	8727
	18.15 (17.76 to 18.53)
	13218
	17.05 (16.76 to 17.34)
	7500
	16.55 (16.17 to 16.93)

	2010
	7758
	18.43 (18.02 to 18.85)
	8805
	18.16 (17.77 to 18.54)
	13877
	17.60 (17.30 to 17.89)
	7908
	17.10 (16.71 to 17.48)

	2011
	7934
	18.56 (18.15 to 18.98)
	8840
	17.88 (17.51 to 18.26)
	14064
	17.27 (16.98 to 17.56)
	7956
	16.63 (16.26 to 17.00)

	2012
	8027
	18.36 (17.95 to 18.77)
	9124
	18.00 (17.63 to 18.37)
	14787
	17.63 (17.35 to 17.92)
	8376
	16.99 (16.62 to 17.36)

	2013
	8004
	18.04 (17.64 to 18.44)
	9275
	17.97 (17.60 to 18.34)
	14865
	17.30 (17.02 to 17.58)
	8443
	16.54 (16.18 to 16.90)

	2014
	8271
	18.29 (17.89 to 18.69)
	9613
	18.31 (17.94 to 18.68)
	15510
	17.46 (17.18 to 17.73)
	8704
	16.51 (16.16 to 16.86)

	2015
	8269
	18.10 (17.70 to 18.49)
	9915
	18.56 (18.19 to 18.93)
	16106
	17.66 (17.38 to 17.93)
	9057
	16.63 (16.28 to 16.97)

	2016
	8546
	18.37 (17.98 to 18.77)
	10133
	18.72 (18.35 to 19.09)
	16705
	17.82 (17.55 to 18.09)
	9306
	16.64 (16.29 to 16.98)

	2017
	8913
	18.62 (18.22 to 19.01)
	10554
	19.09 (18.72 to 19.46)
	16973
	17.63 (17.36 to 17.89)
	9673
	16.94 (16.60 to 17.29)

	2018
	8918
	18.46 (18.07 to 18.85)
	10640
	18.79 (18.43 to 19.15)
	17791
	17.93 (17.66 to 18.20)
	9799
	16.68 (16.34 to 17.01)

	2019
	8935
	18.24 (17.85 to 18.62)
	11004
	19.11 (18.75 to 19.47)
	18073
	17.74 (17.48 to 18.01)
	10147
	16.85 (16.52 to 17.19)

	2020
	9200
	18.48 (18.10 to 18.87)
	11318
	19.40 (19.03 to 19.76)
	18731
	17.98 (17.72 to 18.24)
	10358
	16.84 (16.52 to 17.17)

	2021
	9567
	19.28 (18.89 to 19.68)
	11400
	19.90 (19.53 to 20.28)
	19057
	18.68 (18.42 to 18.96)
	10600
	17.82 (17.48 to 18.17)

	2022
	9365
	18.30 (17.93 to 18.68)
	11395
	19.40 (19.03 to 19.76)
	19621
	18.61 (18.35 to 18.88)
	10827
	17.51 (17.18 to 17.85)

	2023
	9640
	18.65 (18.27 to 19.03)
	11863
	19.99 (19.63 to 20.36)
	19870
	18.48 (18.22 to 18.74)
	10854
	17.20 (16.88 to 17.53)

	2024
	9881
	18.64 (18.27 to 19.02)
	11848
	19.52 (19.16 to 19.88)
	21024
	18.99 (18.73 to 19.26)
	11421
	17.63 (17.31 to 17.96)

	2025
	10009
	18.79 (18.42 to 19.17)
	12064
	19.81 (19.45 to 20.17)
	21345
	19.28 (19.02 to 19.55)
	11735
	18.12 (17.79 to 18.45)

	Total/Average
	219434
	18.35 (17.94 to 18.75)
	253799
	18.34 (17.97 to 18.72)
	407978
	17.60 (17.32 to 17.89)
	227945
	16.83 (16.47 to 17.20)


AAMRs are age-adjusted rates per 100,000 population. Census regions were classified as Northeast, Midwest, South, and West.

Supplemental Table 8. Mean AAMRs and deaths from pancreatic cancer among U.S. adults aged 25 years and older, stratified by state, 1999–2020 and 2021–2025.
	State
	1999-2020
	1999-2020
	2021-2025
	2021-2025
	1999-2025

	State
	Deaths
	AAMR (95% CI)
	Deaths
	AAMR (95% CI)
	Deaths

	Alabama
	13946
	18.17 (17.87-18.48)
	4170
	18.89 (18.31 - 19.48)
	18116

	Alaska
	1291
	17.32 (16.3-18.33)
	418
	17.02 (15.36 - 18.82)
	1709

	Arizona
	16181
	15.88 (15.63-16.13)
	5610
	16.88 (16.43 - 17.34)
	21791

	Arkansas
	8508
	17.82 (17.44-18.2)
	2560
	19.7 (18.93 - 20.5)
	11068

	California
	86906
	16.71 (16.6-16.83)
	26763
	17.66 (17.45 - 17.88)
	113669

	Colorado
	10665
	15.57 (15.27-15.87)
	3647
	16.44 (15.9 - 16.99)
	14312

	Connecticut
	11101
	18.26 (17.92-18.61)
	3235
	19.49 (18.81 - 20.19)
	14336

	Delaware
	2801
	18.6 (17.9-19.29)
	1052
	21.04 (19.75 - 22.4)
	3853

	District of Columbia
	1837
	21.59 (20.59-22.58)
	435
	19.9 (18.06 - 21.89)
	2272

	Florida
	61605
	16.56 (16.43-16.69)
	20840
	18.06 (17.81 - 18.31)
	82445

	Georgia
	21860
	17.25 (17.02-17.48)
	7545
	18.36 (17.94 - 18.78)
	29405

	Hawaii
	4087
	17.74 (17.2-18.29)
	1002
	16.03 (15.03 - 17.11)
	5089

	Idaho
	3984
	17.29 (16.75-17.83)
	1487
	18.9 (17.94 - 19.91)
	5471

	Illinois
	35522
	18.26 (18.07-18.45)
	10126
	19.12 (18.75 - 19.51)
	45648

	Indiana
	18319
	18.24 (17.98-18.51)
	5714
	20.44 (19.9 - 20.99)
	24033

	Iowa
	9155
	17.22 (16.87-17.58)
	2666
	19.04 (18.32 - 19.8)
	11821

	Kansas
	7863
	17.42 (17.03-17.81)
	2285
	18.95 (18.17 - 19.76)
	10148

	Kentucky
	12120
	17.73 (17.41-18.05)
	3857
	20.26 (19.62 - 20.93)
	15977

	Louisiana
	13462
	19.9 (19.56-20.24)
	3849
	20.47 (19.82 - 21.15)
	17311

	Maine
	4489
	18.01 (17.48-18.54)
	1418
	19.19 (18.18 - 20.26)
	5907

	Maryland
	16005
	18.46 (18.17-18.75)
	4944
	19.19 (18.66 - 19.75)
	20949

	Massachusetts
	20063
	18.24 (17.99-18.5)
	5859
	18.93 (18.44 - 19.43)
	25922

	Michigan
	30682
	18.88 (18.66-19.09)
	9337
	20.73 (20.3 - 21.17)
	40019

	Minnesota
	14206
	17.05 (16.77-17.33)
	4573
	18.82 (18.27 - 19.39)
	18779

	Mississippi
	8888
	19.81 (19.4-20.22)
	2542
	20.82 (20 - 21.67)
	11430

	Missouri
	17592
	17.96 (17.69-18.22)
	5288
	19.62 (19.09 - 20.17)
	22880

	Montana
	2767
	15.97 (15.37-16.57)
	946
	18.32 (17.14 - 19.57)
	3713

	Nebraska
	5069
	17.28 (16.8-17.76)
	1546
	19.27 (18.3 - 20.28)
	6615

	Nevada
	6506
	16.94 (16.52-17.36)
	2328
	17.96 (17.22 - 18.72)
	8834

	New Hampshire
	3929
	17.98 (17.41-18.54)
	1292
	18.91 (17.87 - 20.01)
	5221

	New Jersey
	26378
	18.45 (18.22-18.67)
	7365
	18.35 (17.93 - 18.78)
	33743

	New Mexico
	4976
	15.69 (15.25-16.13)
	1580
	16.65 (15.82 - 17.52)
	6556

	New York
	56893
	18.09 (17.94-18.24)
	15440
	17.69 (17.41 - 17.97)
	72333

	North Carolina
	25405
	17.44 (17.23-17.66)
	8909
	19.69 (19.27 - 20.11)
	34314

	North Dakota
	1937
	16.74 (15.98-17.49)
	568
	18.03 (16.55 - 19.64)
	2505

	Ohio
	35429
	18.42 (18.22-18.61)
	10307
	19.82 (19.43 - 20.21)
	45736

	Oklahoma
	10131
	17.2 (16.87-17.54)
	2975
	19.05 (18.37 - 19.76)
	13106

	Oregon
	11358
	17.79 (17.46-18.12)
	3654
	19.37 (18.73 - 20.02)
	15012

	Pennsylvania
	42921
	18.56 (18.39-18.74)
	12205
	19.92 (19.56 - 20.29)
	55126

	Rhode Island
	3284
	17.73 (17.12-18.34)
	956
	19.28 (18.06 - 20.58)
	4240

	South Carolina
	13454
	18.21 (17.89-18.52)
	4688
	19.62 (19.05 - 20.21)
	18142

	South Dakota
	2386
	17.2 (16.5-17.89)
	763
	19.83 (18.42 - 21.35)
	3149

	Tennessee
	17837
	17.84 (17.57-18.1)
	5891
	19.97 (19.45 - 20.5)
	23728

	Texas
	52954
	16.55 (16.41-16.69)
	18307
	17.92 (17.66 - 18.19)
	71261

	Utah
	4555
	15.09 (14.64-15.53)
	1644
	16.57 (15.77 - 17.41)
	6199

	Vermont
	1914
	17.56 (16.76-18.35)
	693
	21.1 (19.52 - 22.8)
	2607

	Virginia
	20703
	17.54 (17.3-17.78)
	6651
	18.55 (18.1 - 19.01)
	27354

	Washington
	17829
	17.64 (17.38-17.9)
	5887
	18.89 (18.4 - 19.38)
	23716

	West Virginia
	5545
	16.33 (15.89-16.76)
	1708
	19.72 (18.77 - 20.71)
	7253

	Wisconsin
	17069
	18.21 (17.94-18.49)
	5401
	20.38 (19.83 - 20.94)
	22470

	Wyoming
	1403
	16.53 (15.66-17.41)
	478
	18.91 (17.22 - 20.76)
	1881


AAMR, age-adjusted mortality rate per 100,000 population. State-level estimates should be interpreted cautiously where annual counts are small or suppression/reliability rules affect comparability across periods.

Supplemental Table 9. Forecast model configuration and in-sample calibration metrics by subgroup.
	Subgroup
	Backtest weight, W
	Applied weight, W
	Mean error (ME)
	MAPE (%)
	Calibration

	Overall
	3.71
	1.50
	0.037
	0.84
	Low

	Women
	2.38
	1.50
	0.032
	1.01
	Low

	Men
	3.28
	1.50
	-0.054
	0.92
	Low

	NH American Indian or Alaska Native
	0.01
	0.01
	-0.086
	8.52
	High

	NH Asian or Pacific Islander
	0.30
	0.30
	-0.001
	2.70
	Low

	NH Black or African American
	-1.03
	-0.50
	0.032
	1.18
	Low

	NH White
	2.32
	1.50
	0.054
	0.89
	Low

	Hispanic or Latino
	2.03
	1.50
	0.048
	2.00
	Low

	25–44 years
	-2.65
	-0.50
	0.002
	5.48
	High

	45–64 years
	-2.34
	-0.50
	-0.023
	1.03
	Low

	65–85+ years
	2.29
	1.50
	-0.057
	1.17
	Low

	Northeast
	2.95
	1.50
	0.024
	1.17
	Low

	Midwest
	2.72
	1.50
	0.063
	1.16
	Low

	South
	5.16
	1.50
	-0.039
	1.22
	Low

	West
	-2.57
	-0.50
	-0.109
	1.48
	Low

	Metropolitan
	1.26
	1.26
	0.018
	0.67
	Low

	Non-metropolitan
	3.07
	1.50
	0.025
	1.10
	Low


The backtest weight W was estimated analytically over a held-out validation period (train ≤2015) and then capped to [−0.5, 1.5]; the applied weight is the value used in the final ensemble. Mean error is the average signed difference between fitted and observed AAMRs (per 100,000). Calibration: low (<3%), moderate (3–5%), high (>5%) MAPE. The 25–44-year and NH American Indian or Alaska Native strata exceeded the adequacy threshold and their projections should be interpreted with caution.

Supplemental Table 10. Place of death for pancreatic cancer-related mortality by census region, United States, 1999–2025.
	Place of Death
	Northeast
	Midwest
	South
	West

	Decedent’s home
	43.0%
	47.5%
	48.3%
	55.6%

	Medical facility – inpatient
	29.0%
	22.2%
	22.8%
	20.6%

	Nursing home/long-term care
	13.5%
	14.2%
	8.1%
	10.7%

	Hospice facility
	9.0%
	9.1%
	12.0%
	6.1%

	Other
	3.6%
	5.3%
	6.4%
	5.5%

	Medical facility – outpatient/ER
	1.8%
	1.5%
	1.8%
	1.5%

	Total deaths, n
	209,295
	241,622
	386,545
	216,043


Values are the percentage of pancreatic cancer-related deaths (ICD-10 C25, recorded anywhere on the death certificate) occurring in each setting within each census region, 1999–2025. Columns may not sum to exactly 100% because of rounding and a small number of suppressed or unknown-region cells. Hospice-facility data were not collected in CDC WONDER before 2003. ER, emergency department.

Supplemental Table 11. Out-of-sample forecast validation: rolling-origin backtest (train 1999–2015, forecast 2016–2025).
	Subgroup
	Out-of-sample MAPE (%)
	Mean error
	95% PI coverage (%)

	Overall
	2.1
	-0.40
	90

	Women
	2.0
	-0.30
	90

	Men
	1.7
	-0.36
	100

	NH American Indian or Alaska Native
	5.4
	+0.00
	100

	NH Asian or Pacific Islander
	2.5
	+0.00
	100

	NH Black or African American
	1.3
	-0.20
	100

	NH White
	1.5
	-0.24
	100

	Hispanic or Latino
	2.6
	-0.24
	100

	25–44 years
	6.5
	-0.04
	100

	45–64 years
	1.1
	+0.02
	100

	65–85+ years
	1.9
	-1.12
	80

	Northeast
	1.7
	-0.33
	100

	Midwest
	1.6
	-0.31
	100

	South
	2.6
	-0.48
	90

	West
	2.9
	-0.52
	100

	Metropolitan
	0.3
	-0.00
	100

	Non-metropolitan
	2.3
	-0.43
	80


Component models were trained on 1999–2015 and used to forecast 2016–2025 (2016–2020 for urbanization strata). Across strata, mean out-of-sample MAPE was 2.4% and mean 95% prediction-interval coverage was 96%; the overall series achieved MAPE 2.1% with 90% coverage. Coverage below 95% indicates the analytic intervals are somewhat anticonservative. Mean error is in deaths per 100,000 (negative = under-prediction).

Supplemental Table 12. Sensitivity of the 2050 projected age-adjusted mortality rate to the ensemble blending weight W.
	Subgroup
	W=−0.5
	W=0
	W=0.5
	W=1.0
	W=1.5
	Published 2050
	Applied W

	Overall
	20.1
	20.3
	20.5
	20.7
	20.9
	20.85
	1.50

	Women
	17.5
	17.7
	17.9
	18.1
	18.3
	18.26
	1.50

	Men
	22.1
	23.0
	23.9
	24.8
	25.7
	25.70
	1.50

	NH American Indian or Alaska Native
	11.9
	13.4
	14.9
	16.4
	17.8
	13.42
	0.01

	NH Asian or Pacific Islander
	12.1
	12.3
	12.5
	12.8
	13.0
	12.45
	0.30

	NH Black or African American
	22.3
	23.3
	24.2
	25.1
	26.0
	22.34
	-0.50

	NH White
	21.3
	21.5
	21.7
	21.9
	22.2
	22.17
	1.50

	Hispanic or Latino
	16.0
	16.2
	16.5
	16.8
	17.0
	17.01
	1.50

	25–44 years
	0.7
	0.6
	0.6
	0.6
	0.5
	0.68
	-0.50

	45–64 years
	12.7
	12.8
	13.0
	13.2
	13.4
	12.66
	-0.50

	65–85+ years
	81.2
	86.0
	90.7
	95.5
	100.3
	100.30
	1.50

	Northeast
	19.3
	19.3
	19.3
	19.4
	19.4
	19.40
	1.50

	Midwest
	22.0
	22.2
	22.4
	22.6
	22.8
	22.75
	1.50

	South
	22.0
	23.0
	24.0
	25.0
	26.0
	25.99
	1.50

	West
	18.7
	18.9
	19.1
	19.3
	19.5
	18.71
	-0.50

	Metropolitan
	18.6
	18.7
	18.8
	18.9
	19.0
	18.98
	1.26

	Non-metropolitan
	21.9
	21.9
	22.0
	22.0
	22.0
	22.04
	1.50


Projected 2050 AAMR (per 100,000) under fixed ensemble weights in F = W·F_Holt + (1−W)·F_damped. The grid spans the full capped range [−0.5, 1.5], so every published value is bracketed by the table and, for strata whose weight reached a cap, equals the corresponding endpoint column (e.g., South and non-metropolitan at W=1.5; NH Black and West at W=−0.5). W=0 is the damped model; W=1 the pure Holt trend. The published value is the applied-weight forecast used throughout the manuscript.

Supplemental Table 13. Sensitivity analysis — annual age-adjusted pancreatic cancer mortality rates restricted to underlying-cause-of-death coding (ICD-10 C25), United States, 1999–2025.
	Year
	Overall deaths
	Overall AAMR (95% CI)
	Female AAMR (95% CI)
	Male AAMR (95% CI)

	1999
	28,999
	16.38 (16.19–16.57)
	14.36 (14.12–14.59)
	18.93 (18.61–19.24)

	2000
	29,259
	16.34 (16.16–16.53)
	14.39 (14.15–14.62)
	18.78 (18.47–19.10)

	2001
	29,737
	16.33 (16.15–16.52)
	14.41 (14.18–14.64)
	18.72 (18.41–19.03)

	2002
	30,193
	16.29 (16.11–16.47)
	14.27 (14.04–14.49)
	18.80 (18.49–19.11)

	2003
	30,707
	16.26 (16.08–16.44)
	14.38 (14.15–14.60)
	18.60 (18.30–18.90)

	2004
	31,706
	16.52 (16.34–16.70)
	14.41 (14.19–14.64)
	19.09 (18.79–19.39)

	2005
	32,718
	16.74 (16.56–16.92)
	14.76 (14.54–14.99)
	19.10 (18.80–19.40)

	2006
	33,400
	16.75 (16.57–16.93)
	14.75 (14.53–14.98)
	19.11 (18.81–19.40)

	2007
	34,072
	16.76 (16.58–16.94)
	14.66 (14.43–14.88)
	19.35 (19.05–19.64)

	2008
	35,171
	16.93 (16.75–17.10)
	14.96 (14.74–15.18)
	19.26 (18.97–19.55)

	2009
	35,569
	16.75 (16.57–16.92)
	14.72 (14.50–14.94)
	19.21 (18.93–19.50)

	2010
	36,825
	17.06 (16.88–17.24)
	14.90 (14.68–15.12)
	19.71 (19.42–20.00)

	2011
	37,275
	16.83 (16.66–17.00)
	14.78 (14.56–14.99)
	19.30 (19.02–19.58)

	2012
	38,707
	17.02 (16.85–17.19)
	14.92 (14.71–15.14)
	19.50 (19.22–19.78)

	2013
	38,919
	16.69 (16.52–16.85)
	14.62 (14.41–14.83)
	19.18 (18.90–19.45)

	2014
	40,309
	16.85 (16.68–17.02)
	14.71 (14.50–14.92)
	19.41 (19.14–19.68)

	2015
	41,483
	16.94 (16.78–17.11)
	14.80 (14.59–15.00)
	19.45 (19.19–19.72)

	2016
	42,639
	17.04 (16.87–17.20)
	14.96 (14.76–15.17)
	19.52 (19.26–19.78)

	2017
	43,917
	17.09 (16.92–17.25)
	14.78 (14.58–14.98)
	19.88 (19.62–20.14)

	2018
	44,828
	17.04 (16.88–17.20)
	14.90 (14.70–15.10)
	19.56 (19.31–19.82)

	2019
	45,803
	17.03 (16.88–17.19)
	14.89 (14.69–15.08)
	19.53 (19.28–19.79)

	2020
	46,701
	17.07 (16.92–17.23)
	14.85 (14.65–15.05)
	19.64 (19.39–19.89)

	2021
	47,629
	17.70 (17.54–17.87)
	15.55 (15.35–15.76)
	20.30 (20.04–20.56)

	2022
	47,981
	17.31 (17.15–17.47)
	15.09 (14.90–15.29)
	19.99 (19.74–20.25)

	2023
	49,088
	17.43 (17.27–17.58)
	15.33 (15.13–15.53)
	19.84 (19.59–20.09)

	2024
	50,942
	17.60 (17.44–17.75)
	15.51 (15.31–15.71)
	20.11 (19.86–20.36)

	2025
	51,807
	17.88 (17.72–18.03)
	15.74 (15.54–15.94)
	20.37 (20.12–20.62)

	Total / mean
	1,056,384
	AAPC 0.29 (0.24–0.35)
	AAPC 0.33 (0.20–0.46)
	AAPC 0.28 (0.23–0.33)


Deaths in which pancreatic cancer (C25) was recorded as the underlying cause of death (n = 1,056,384; 95.2% of the 1,109,156 multiple-cause deaths). Joinpoint regression (NCI Joinpoint v5.4.0): Overall, 0 joinpoints, AAPC 0.29% (95% CI 0.24–0.35; p<0.001); Female, 1 joinpoint (APC 0.19% 1999–2020, 0.90% 2020–2025), AAPC 0.33% (0.20–0.46; p<0.001); Male, 0 joinpoints, AAPC 0.28% (0.23–0.33; p<0.001). The underlying-cause-only series shows the same significant upward trend as the multiple-cause analysis (Overall AAPC 0.41%), confirming that the multiple-cause definition did not manufacture the observed increase.
