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Appendix A: Life tables 
We constructed cohort specific life tables based on historic cohort age- and sex-specific death rates from the years 1910 to 2027 [1, 2], historic period age- and sex-specific death rates from the years 1928 to 2018 [3, 4], projections of age- and sex-specific death rates  for the years 2019 to 2070 [5, 6], and predictions for the years 2071 to 2089 based on the historic and projected death rates. Finally, the life tables were adjusted for dementia-related mortality [7]. Figure A1 depicts the resulting female and male life tables for the 10-year birth cohorts 1910-09 to 1980-89. 
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Figure A1 Construction of cohort specific female (A) and male (B) life tables based on historic data and projections, adjusted for dementia-related mortality.  

Survival of the Dutch birth cohorts has improved over the last century (Figure A1). Similar trends have occurred in other high-income countries such as the United States [8] and the United Kingdom [9]. Figure A2 shows the female and male life tables of the 1910 and 1980 birth cohorts for the Netherlands, the United States, and the United Kingdom. The 1910 life tables are very similar for all three countries. The 1980 life tables show greater differences, with the United States having the highest mortality in older age, then the United Kingdom and finally, the Netherlands having the lowest mortality. Despite these small differences in the 1980 life tables, the general trend of lower mortality in the 1980 birth cohort compared to the 1910 birth cohort is clearly present in all three countries.
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Figure A2 Comparison of the 1910 and 1980 birth cohort life tables for the Netherlands (NL), United States (US) and United Kingdom (UK). 

Appendix B: Model Specifications
Microsimulation models are mathematical models that provide a powerful tool to account for variability between subjects within a population framework [10, 11], which is necessary for complex diseases such as dementia. Microsimulation models allow individuals to be simulated one at a time (instead of proportions of a cohort), enabling new events to be able to dependent on past events of that individual. Microsimulation models can evaluate uncertainties, take trends in risk factors into account, and estimate long-term and population wide effects of (hypothetical) interventions. 
MISCAN-Dementia, coded in Python 3.9, is a stochastic, semi-Markov microsimulation model that predicts how dementia incidence and prevalence will develop until 2050. The model allows for unidirectional stage transitions between cognitively normal, mild cognitive impairment (MCI), dementia, and death due to dementia (Figure B1). In any stage, an individual can also die of other causes. Sex-specific duration estimates for MCI were taken from Vermuntet al. [12] and dementia duration was based on median survival from the Rotterdam Study [13].
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Figure B1 MISCAN-Dementia model structure. 
MCI = Mild Cognitive Impairment 

[bookmark: _Hlk69824361]The distribution of dementia duration by age was modeled with a set of gamma functions. By means of manual calibration the gamma functions were fitted using (1) age specific 1-, 5- and 10-year survival rates from the Rotterdam Study and (2) median survival, which was constructed based on median survival from diagnosis from the Rotterdam Study [13] and a European average for the time duration from onset to diagnosis [14-16]. The following set of gamma distributions was fitted: 
Age 50-64: Gamma (shape = 5, scale = 0.25)
Age 65-69: Gamma (shape = 3, scale = 0.4)
Age 70-74: Gamma (shape = 1.75, scale = 0.7)
Age 75-79: Gamma (shape = 1.75, scale = 0.5)
Age 80-84: Gamma (shape = 1, scale = 1.1)
Age 85-100: Gamma (shape = 1, scale = 0.8)
Finally, the model was calibrated to fit the age-specific dementia incidence data of the Rotterdam Study. Parameters of an inverse generalized logistic function and the mean and variance of a hazard function that follows a Gamma distribution were fitted to meet the dementia incidence calibration targets.




Appendix C: Sensitivity Analysis 
First, we investigated the effect of varying the magnitude of the linear trend by repeating the analysis with the 95% confidence intervals of the linear trend estimate (trends 2.1 and 2.2 in Table C1) [17]. The simulations assuming the lower and upper bounds of the linear trend estimate fit the observed data from the Rotterdam Study well (Figure C1 panel A). The lower bound (7% decline per decade) results in projections closer to the no decline trend, while the upper bound (19% decline per decade) results in even lower projections in incidence than the linear trend of 13% decline per decade.
Second, we relaxed the linearity assumption for the trend in incidence. Three types of nonlinear trends were examined: (1) linear decline across the 1910 and 1940 birth cohorts and decelerating or no decline across the older birth cohorts (trend 3.0 and 3.1 in Table C1); (2) decelerating decline across all birth cohorts (trends 4.0 to 4.4 in Table C1) and (3) accelerating decline across the 1910 and 1940 birth cohorts and decelerating decline across the older birth cohorts (trends 5.0 to 5.2 in Table C1). All nonlinear trend simulations fit the observed data from the Rotterdam Study well (Figure C1 panel B-D). Furthermore, the conclusions presented in the main text are not influenced by varying the nonlinear magnitudes. 

	Trend
	1910-1920
	1920-1930
	1930-1940
	1940-1950
	1950-1960
	1960-1970
	1970-1980
	Change (1910-1940) 
	% Change compared to linear
	Average
(1910-1940)
	% Change compared to linear

	No trend (1.0)
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	-
	0.01294
	-

	Linear (2.0)

	-13%
	-13%
	-13%
	-13%
	-13%
	-13%
	-13%
	34.1494%
	Ref.
	0.01251
	Ref.

	Nonlinear (3.0)
	-13%
	-13%
	-13%
	-10%
	-7%
	-5%
	-4%
	34.1497%
	0.00%
	0.01251
	0.00%

	Nonlinear (3.1)
	-13%
	-13%
	-13%
	0%
	0%
	0%
	0%
	34.1497%
	0.00%
	0.01251
	0.00%

	Nonlinear (4.0)
	-18%
	-13%
	-8%
	-5%
	-3%
	-1%
	0%
	34.3672%
	-0.64%
	0.01276
	-1.97%

	Nonlinear (4.1)
	-18%
	-13%
	-8%
	0%
	0%
	0%
	0%
	34.3672%
	-0.64%
	0.01276
	-1.97%

	Nonlinear (4.2)
	-22%
	-11%
	-5%
	-4%
	-3%
	-2%
	-1%
	34.0510%
	0.29%
	0.01298
	-3.74%

	Nonlinear (4.3)
	-22%
	-11%
	-5%
	0%
	0%
	0%
	0%
	34.0510%
	0.29%
	0.01298
	-3.74%

	Nonlinear (4.4)
	-24%
	-12%
	-2%
	0%
	0%
	0%
	0%
	34.4576%
	-0.90%
	0.01310
	-4.72%

	Nonlinear (5.0)
	-8%
	-13%
	-18%
	-13%
	-8%
	-5%
	-3%
	34.3672%
	-0.64%
	0.01238
	1.06%

	Nonlinear (5.1)
	-5%
	-11%
	-22%
	-11%
	-5%
	-3%
	-1%
	34.0510%
	0.29%
	0.01245
	0.52%

	Nonlinear (5.2)
	-2%
	-12%
	-24%
	-12%
	-2%
	0%
	0%
	34.4576%
	-0.90%
	0.01224
	2.17%


Table C1 Trend assumptions expressed in percentage change between different birth cohorts.  
The simulated age-specific dementia incidence rates irrespective of the birth cohort are compared to the Rotterdam Study data in the data collection period 2002 to 2016 (Figure C1). The simulated dementia incidence rates fit the data very well, with some small deviation for the 90-94 and 95+ groups. 
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Figure C1 Age-specific dementia incidence rate per 1000 person years between 2002 and 2016, trend scenario calibration compared to the Rotterdam Study. (A) 95% confidence interval of the linear trend, (B) stable nonlinear (3.0 and 3.1), (C) decelerating nonlinear (4.0 to 4.4), (D) accelerating nonlinear (5.0 to 5.2).
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Figure C2 Total Dutch dementia incidence cases (in thousands) per calendar year, trend scenarios compared to no trend and linear trend. (A) 95% confidence interval of the linear trend, (B) stable nonlinear (3.0 and 3.1), (C) decelerating nonlinear (4.0 to 4.4), (D) accelerating nonlinear (5.0 to 5.2).
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Figure C3 Dutch dementia prevalence cases (in thousands) per calendar year, trend scenarios compared to no trend and linear trend. (A) 95% confidence interval of the linear trend, (B) stable nonlinear (3.0 and 3.1), (C) decelerating nonlinear (4.0 to 4.4), (D) accelerating nonlinear (5.0 to 5.2).

	
	
	2030
	
	2050

	
	
Trend Scenario
	Rate

	
Δ no trend
	
Δ linear
	Increase 
2020 to 2030
	
	Rate
	
Δ no trend
	
Δ linear
	Increase 
2020 to 2050

	Base Analysis
	No trend (1.0)
	14.4
	ref
	28%
	45%
	
	19.9
	ref
	65%
	130%

	
	Linear (2.0)
	11.2
	-22%
	ref
	29%
	
	12.1
	-39%
	ref
	58%

	95% CI Linear
	Linear low (2.1)
	12.6
	-13%
	12%
	33%
	
	15.4
	-23%
	28%
	87%

	
	Linear high (2.2)
	9.5
	-34%
	-15%
	20%
	
	9.0
	-55%
	-26%
	29%

	Non-linear 
	Nonlinear (3.0)
	11.3
	-22%
	0%
	28%
	
	13.2
	-34%
	9%
	71%

	
	Nonlinear (3.1)
	11.6
	-19%
	3%
	32%
	
	15.6
	-22%
	29%
	102%

	
	Nonlinear (4.0)
	11.8
	-18%
	5%
	34%
	
	15.0
	-25%
	24%
	96%

	
	Nonlinear (4.1)
	12.0
	-16%
	7%
	36%
	
	16.1
	-19%
	34%
	109%

	
	Nonlinear (4.2)
	12.8
	-11%
	14%
	31%
	
	14.2
	-29%
	17%
	66%

	
	Nonlinear (4.3)
	13.0
	-9%
	16%
	33%
	
	15.2
	-24%
	26%
	77%

	
	Nonlinear (4.4)
	12.8
	-11%
	14%
	43%
	
	17.2
	-14%
	42%
	119%

	
	Nonlinear (5.0)
	10.8
	-25%
	-4%
	26%
	
	12.3
	-38%
	2%
	65%

	
	Nonlinear (5.1)
	10.7
	-25%
	-5%
	25%
	
	12.5
	-37%
	4%
	66%

	
	Nonlinear (5.2)
	10.3
	-28%
	-8%
	19%
	
	12.4
	-38%
	3%
	64%


Table C2 Incidence rate (per 1000 life years above 65 years) projections for 2030 and 2050, and relative to the no decline and linear trend base analysis
	
	
	2030
	
	2050

	
	
Trend Scenario
	Rate

	
Δ no trend
	
Δ linear
	Increase 
2020 to 2030
	
	Rate
	
Δ no trend
	
Δ linear
	Increase 
2020 to 2050

	Base Analysis
	No trend (1.0)
	. 62.5
	ref
	18%
	 35%
	
	. 88.2
	ref
	56%
	 118%

	
	Linear (2.0)
	. 52.9
	-15%
	ref
	 17%
	
	. 56.5
	-36%
	ref
	 43%

	95% CI Linear
	Linear low (2.1)
	. 58.0
	-7%
	10%
	 24%
	
	. 70.8
	-20%
	25%
	 72%

	
	Linear high (2.2)
	. 46.6
	-25%
	-12%
	 9%
	
	. 43.9
	-50%
	-22%
	 17%

	Non-linear 
	Nonlinear (3.0)
	. 53.5
	-14%
	1%
	 18%
	
	. 61.4
	-30%
	9%
	 55%

	
	Nonlinear (3.1)
	. 55.3
	-11%
	5%
	 22%
	
	. 72.1
	-18%
	28%
	 81%

	
	Nonlinear (4.0)
	. 55.7
	-11%
	5%
	 22%
	
	. 70.8
	-20%
	25%
	 77%

	
	Nonlinear (4.1)
	. 56.4
	 -10%
	 7%
	 24%
	
	. 76.9
	-13%
	 36%
	 93%

	
	Nonlinear (4.2)
	. 56.2
	-10%
	6%
	 25%
	
	. 73.8
	-16%
	31%
	 88%

	
	Nonlinear (4.3)
	. 57.3
	-8%
	8%
	 27%
	
	. 79.2
	-10%
	40%
	 101%

	
	Nonlinear (4.4)
	. 59.8
	-4%
	13%
	 30%
	
	. 82.0
	-7%
	45%
	 103%

	
	Nonlinear (5.0)
	. 50.7
	-19%
	-4%
	 13%
	
	. 56.5
	-36%
	0%
	 44%

	
	Nonlinear (5.1)
	. 49.9
	-20%
	-6%
	 12%
	
	. 57.3
	-35%
	 1%
	 47%

	
	Nonlinear (5.2)
	49.6
	-21%
	-6%
	9%
	
	57.2
	-35%
	1%
	44%


Table C3 Prevalence rate (per 1000 individuals above 65 years) projections for 2030 and 2050, and relative to the no decline and linear trend base analysis  
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