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eAppendix 1. Outline of simulation study steps

1. Select causal scenarios for investigation.

¥

2. Specify data-generating process for hypothetical cohort population corresponding with
each causal scenario. Since we are generating the data, we pre-specify the “true” age-
constant effect of race on stroke incidence (causal incident rate difference = IRD).

¥

3. Run 2,000 iterations of sample generation under each causal scenario and estimate the
racial disparity in stroke incidence in each age band in each sample (observed incidence rate

difference = IRD).

4. Quantify the magnitude of bias in each scenario by comparing the average observed racial
inequality in stroke in each age band across the 2,000 samples with the “true” effect of race

on stroke risk (ﬁ vs. IRD).




eAppendix 2. Assessment of fit of multiplicative versus additive model for effect of race on stroke

incidence
To determine whether we should generate the effect of race on stroke incidence as an additive or
multiplicative process in our simulations, we assessed whether the incidence rate ratio (IRR) or
incidence rate difference (IRD) for the effect of race was a better fit for REGARDS results using updated
results provided by Dr. George Howard via personal communication in December 2016 as an update to
the numbers published in 2011." Our calculations are displayed in eTable 1. First, we calculated the IRR
and IRD for stroke incidence for blacks versus whites age 45-54 years in REGARDS. Second, we calculated
the expected stroke incidence rate per 10,000 person-years for blacks in each age band (k) if the IRR and
IRD observed in the 45-54 year age band held constant for other age bands as:

expected age band k rate in blacks assuming constant IRR

= observed age band k rate in whites * observed age band 45 — 54 IRR
expected age band k rate in blacks assuming constant IRD

= observed age band k rate in whites + observed age band 45 — 54 IRD

where the observed age band 45 — 54 IRR = 8—: = 3.36 and observed age band 45 — 54 IRD =

28
28.1/10,000 — 8.4/10,000 = 19.7/10,000 = 20/10,000 person — years.
Third, we calculated the error assuming a constant IRR and IRD as:

age band k error = observed age band k rate in blacks — expected age band k rate in blacks
Finally, we calculated the sum of squared errors across age band.
Based on the smaller sum of squared errors for the additive compared with the multiplicative model, we

concluded that an additive model fit the observed data better, and we generated the effect of race on

stroke incidence assuming an age-constant black-white IRD.



eTable 1. Assessment of fit of multiplicative versus additive model for effect of race on stroke incidence

Observed stroke
incidence rate per
10,000 person-years

Assuming a multiplicative model

(IRR=3.36 at all ages)

Assuming an additive model
(IRD=20/10,000 person-years at all ages)

Age
band Expected rate per Expected rate per
White Black 10,000 person- Error with Squared errors 10,000 person- Error with Squared errors
years in blacks if constant IRR with constant IRR | years in blacks if constant IRD with constant IRD
constant IRR constant IRD
45-54 8.4 28.1 28.1 0.0 0.0 28.4 -0.2 0.1
55-64 27.2 38.8 91.5 -52.7 2,773.4 47.2 -8.4 70.0
65-74 57.9 71.0 194.7 -123.7 15,302.0 77.9 -6.9 47.3
75-84 112.1 1094 376.9 -267.5 71,568.2 132.1 -22.7 516.2
85+ 153.9 109.0 517.5 -408.5 166,840.4 173.9 -64.9 4,209.6
Sum of squared Sum of squared
errors with errors with
constant IRR: constant IRD:
4,843

256,484




eAppendix 3. Details on generation of mortality and stroke data for the primary simulation study
Starting from birth in our hypothetical cohort population for age intervals 0-1, 1-5, and 5-years intervals
thereafter, we generated a time to death value for each individual who remained alive up to the
beginning of age interval j. If the randomly generated time to death at the age of the beginning of the
interval j exceeded the individual’s age of the end of the interval, the individual was considered alive at
the beginning of the next age interval, and a new survival time was generated for this next age interval.
The process is repeated until the individual’s survival time falls within a given age interval or age 94
years, whichever comes first. In our hypothetical study, no strokes occurred prior to age 45 years.
Starting at age 45 years, we generated a time to first incident stroke value for each individual who
remained alive and stroke-free up to the beginning of age interval j as a function of race and U. For each
individual i at the jth age interval, time to death and time to stroke variables are generated as random
variables drawn from exponential survival distributions based on the hazard functions specified in
equations 1 (for mortality) and 2 (for stroke):

h(death_t;;|x) = death_A; exp(yirace; + y,U; + yarace; * U; + v, * stroke_history;;) (1)

h(stroke_ti]-|x) = stroke_)\ojrace exp(B1U;), (2)

Where stroke_kojblac = stroke_)\ojwhite 4+ 20/10,000 person — years. Any individual whose time to

k

stroke was longer than his/her time to death was assumed to have died stroke-free. To ensure the pool
of people alive and at risk for first incident stroke remained realistically large at older ages, we
generated the data such that 25% of strokes were fatal and history of stroke was associated with a
twofold increased risk of death (HR=2.0) (input parameter for the effect of stroke on mortality were
approximated based on Heart Disease and Stroke Statistics-2016 Update: A Report From the American

Heart Association?).



eAppendix 4. Methods for supplemental simulation study in which U partially mediates effects of race

Objective

In the primary simulation study, U was independent of race at birth, but a closely related phenomenon
would occur if U were influenced by race, i.e., data-generating models where U is a partial mediator of
the effect of race on stroke incidence (in all scenarios) and mortality (in scenarios consistent with
collider-stratification bias). This supplemental simulation study examines this extension of the causal
scenarios investigated in the primary simulation study.

Methods

To generate causal structures where U is influenced by race, we modified the data-generating process
for U and the effects of U on stroke incidence compared with procedures used in our primary simulation
study so that (1) race influences U, (2) age-specific stroke incidence rates in whites in the hypothetical
cohort reflect age-specific incidence rates in REGARDS for whites (as in the primary simulation study),
and (3) the total effect of race on stroke incidence is 20 excess strokes per 10,000 person-years for all
age bands (as in the primary simulation study). In the primary simulation study, the effect of race on
stroke incidence was additive and the effect of U on stroke incidence was multiplicative. In this
supplemental simulation study where U partially mediates effects of race, we generated the effect of U
on stroke as additive so that both the direct and indirect (via U) effects of race on stroke incidence were
additive. To accommodate this, we generated U as a variable drawn from a gamma distribution to
constrain U to positive values. Because the incidence of stroke increases dramatically with age and the
total effect of race on stroke incidence is age-constant in our simulations, we generated (1) time
invariant U (U;) that is independent of race and (2) time-varying U (U;) that increases with age at the
same rate stroke rates increase for whites and is influenced by U, (time-invariant U) and race. Under this
data-generating structure, U; (time-invariant U) could represent genetic predisposition for vascular

disease and U; (time-varying U) could represent vascular disease. To summarize:



Ui~Gamma(1, 0.5) and Uj; = ay;U; + aqrace;,

1 ifj < age band 45 — 49

where ag; = strokey e

ifj > age band 45 — 49
Str0ke7\4—5—49white

o =1

Time to death is generated based on the mortality hazard function applied in the primary analysis
(formula 1 in Appendix 3). Time to stroke is generated based on the hazard function described below
(equation 3):
h(stroke_ti]-|x) = stroke;\oj + Byrace; + B, Uj (3)

where 3; = 0.0015, 3, = 0.0005
In this data-generating model, the total effect of race on stroke incidence = ; + oy, = 0.0015 4+ 1 *
0.0005 = 0.002 = 20/10,000 person-years, the age-constant effect of race on stroke incidence in our
hypothetical cohort study.
eFigure 1 represents the casual scenarios under investigation in this supplemental analysis, with the
path from race to Uj; highlighted in red. As in the primary simulation study, we begin with a base
scenario with no anticipated survivor bias (Scenario A*). In this scenario, U;directly influences stroke
risk, but has no direct effect on mortality (additional stroke hazard for 1-unit higher U;=0.0005; 25% of
total effect of race on stroke incidence). Scenarios B* and C* are causal structures consistent with
survivor bias.>* In Scenario B*, U; directly influences stroke risk and mortality risk for both blacks and
whites (additional stroke hazard for 1-unit higher U;=0.0005; hazard ratio (HR) for 1-unit higher U; on
mortality=1.5). In Scenario C*, U; directly influences both stroke risk and mortality risk for blacks
(additional stroke hazard for 1-unit higher U;=0.0005; HR for 1-unit higher U; on mortality=1.5), but has
no direct effect on mortality for whites (additional stroke hazard for 1-unit higher U;=0.0005; HR for 1-

unit higher U; on mortality=1.0).



The simulation code, in Stata SE version 13.1 (StataCorp LP, College Station, Texas), is available online

(https://github.com/ermayeda/stroke inequalities simulation).



https://github.com/ermayeda/stroke_inequalities_simulation

eFigure 1. Causal scenarios under investigation in supplementary simulation study. In all scenarios, race
influences mortality (following U.S. life table estimates from birth) and stroke risk (assuming a constant
effect of black race on stroke risk from age 45-94). U represents a time-invariant factor, or set of factors,
that influences risk of stroke and mortality and is independent of race at birth. U age j and U age j+1
represent time-varying U, which is influenced by time-invariant U and race. History of stroke influences
mortality, and only people who are alive with no history of stroke are at risk for first incident stroke.
Solid lines represent the data-generating process at age j and dashed lines represent the data-
generating process at age j+1. The box around “Survival to age j” represents that only people alive at age
j are at risk for stroke at age j. The dashed boxes around “Incident stroke at age j” and “Survival to age
j+1” indicate that these variables are only relevant after age j: only people who are alive without a
history of stroke at age j+1 are at risk for first incident stroke at age j+1. eFigure 1A refers to Scenario
A*, where time-varying U influences stroke, but has no direct effect on mortality. eFigure 1B refers to
Scenarios B* and C*. In Scenario B*, time-varying U influences stroke risk and directly affects mortality
risk. In Scenario C*, time-varying U influences stroke risk for both blacks and whites; time-varying U only
directly affects mortality risk for blacks.
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eAppendix 5. Additional simulation results from the primary simulation study

eTable 2. Proportion of birth cohort alive by age and race among simulated study participants from

2,000 simulated samples from the primary simulation study.

45 50 55 60 65 70 75 80 85 90 95

years | years | years | years | years | years | years | years | years | years | years
Black
U.S. life tables® | 0.564 | 0.514 | 0.458 | 0.394 | 0.327 | 0.256 | 0.180 | 0.114 | 0.058 | 0.023 | 0.007
Scenario A 0.557 | 0.505 | 0.447 | 0.384 | 0.318 | 0.247 | 0.174 | 0.108 | 0.054 | 0.021 | 0.006
Scenario B 0.544 | 0.496 | 0.444 | 0.387 | 0.328 | 0.260 | 0.189 | 0.118 | 0.060 | 0.024 | 0.007
Scenario C 0.557 | 0.506 | 0.448 | 0.384 | 0.318 | 0.246 | 0.174 | 0.109 | 0.054 | 0.022 | 0.006
White
U.S. life tables® | 0.737 | 0.703 | 0.659 | 0.600 | 0.524 | 0.427 | 0.311 | 0.191 | 0.091 | 0.030 | 0.006
Scenario A 0.731 | 0.694 | 0.649 | 0.589 | 0.514 | 0.419 | 0.303 | 0.185 | 0.086 | 0.028 | 0.006
Scenario B 0.720 | 0.685 | 0.644 | 0.592 | 0.523 | 0.435 | 0.323 | 0.197 | 0.093 | 0.031 | 0.007
Scenario C 0.731 | 0.694 | 0.649 | 0.588 | 0.513 | 0.418 | 0.303 | 0.185 | 0.086 | 0.027 | 0.006

eFigure 2. Simulated survival curves from birth to age 95 based on US life tables for 1919-1921 birth

cohort from one simulated sample from the primary simulation study.
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eFigure 3. Observed black-white stroke incidence rate difference (IRD) and 95% confidence interval in 85-94 age band in Scenario C across 2,000

simulated samples from the primary simulation study. Note that the width of the 95% confidence intervals is influenced by the sample size of

people at risk for stroke in the 85-94 age band in our simulations.

Estimated IRD (per 10,000 person-years)

80

60

40

20

0

-120

-140

-160

-180

|
[ m‘ --\;i!H'
L d

iJF i
i .| i AT AP I T i Ik T
I|II|| (W iy \Il‘ i Ii LA (R bl i Tinh : i h g [l Ill S |
| ||" i =i el 5 -~ ! : L3 ‘ plit g !t
N b i |

. !I'r

@ Estimated black-white stroke IRD age 85-94
= == |RD=20/10,000 person-years (causal effect of black race on stroke risk at all ages in simulations)

IRD=0 (no difference in stroke risk)

12



eTable 3. Black-white stroke incidence rate ratio (IRR) results from the REGARDS cohort and from simulation scenarios from the primary simulation study (2,000

simulated samples).

Age 45-54 years Age 55-64 years Age 65-74 years Age 75-84 years Age 85-94 years
&E <, | @ &E <, | @ &E <, | @ &E <, . &E <, | e
© wl © (NN © (NN © wl © wl
|22 5 | 2 g |25| 5|2 |g|g5| 5|2 |g|E5] & |2 |g|g2| 5 | ¢
N = X o Tl Ew X oc T | Ew X o T w X o T | Ew X o
a a a a %)
1.21 0.36 0.20 -0.02 -0.34
REGARDS' | 3. - - |14 - - 1.2 - - . - - 71 - -
GARDS'™ 1336 ] 1 33 31 0.12) 31 (0.09) 0981 0.12) 0-711 (0.35)
Tuthin . Jaag| o | o | - 173 - | - | - 13| - | - | - |118] - - - |1a3] - - | -
simulations
1.25 0.57 0.29 0.16 0.13
io A8 .51 9 A1 1.7 9 . 1. -49 .07 |11 9 . 1.1 129 A
Scenario 3.5 (0.11) 5% | 0 8 (0.08) 6% | 0.08 33 (0.07) % | 0.0 8 (0.08) 3% 0.08 5 (0.16) % | 0.16
1.17 0.49 0.19 0.07 0.06
ioB" .24 -69 12 | 1. -149 A 1.21 -399 A 1.07 -599 12 ] 1.07 -459 A
Scenario 3 (0.11) 6% | 0 63 (0.08) % | 0.10 (0.07) 39% | 0.13 0 (0.08) 59% | 0 0 (0.15) 5% | 0.16
; 1.14 0.42 0.08 -0.14 -0.33
io C' 14 -119 .14 | 1.52 -299 A 1. -769 2 . -1699 31 Vi - 9 4
ScenarioC |3 (0.11) % | 0 5 (0.08) 9% | 0.16 08 (0.07) 6% | 0.23 | 0.88 (0.09) 69% | 0.31 | 0.73 (0.18) 308% | 0.49

See eTable 4 for average stroke incidence rate estimates for blacks and whites in each scenario.

?IRR = stroke incidence rate ratio for blacks versus whites in each age band. For REGARDS, the IRR is the observed age-specific IRR in REGARDS. For truth in

simulations, IRR=3.39 in the 45-54 age band and decreases with age. For simulation scenario results, the IRR is the average of the observed age-specific IRR
across 2,000 simulated samples for each simulation scenario.

®In(IRR) = log stroke incidence rate ratio for blacks versus whites in each age band. For REGARDS, the In(IRR) is the observed age-specific In(IRR) in REGARDS. For
simulation scenario results, the In(IRR) is the average of the observed age-specific In(IRR) across 2,000 simulated samples for each simulation scenario.

“For REGARDS, the SE is the SE for REGARDS age-specific In(IRR) estimates. For simulations, the SE is the empirical SE, calculated as standard deviation of the
observed age-specific In(IRR) across 2,000 simulated samples for each simulation scenario. The SEs (for REGARDS) and empirical SEs (simulations), increase

across age bands because the number of people remaining alive and at risk for stroke declines with age (see proportion of birth cohort alive at each age in
eTable2).

Percentage bias in the simulation estimates is defined as deviation from the truth, 100 X (IRRgpserved — IRRcausal)/ (IRR causal)-

¢ RMSE for simulations is defined as the square root of the mean squared deviation of the observed In(IRR) from the causal In(IRR). The RMSE is influenced by
both the bias and the variance of the observed In(IRR). Thus, the decrease in sample size across age bands contributes to the increase in RMSE across age bands.

fPersonal communication with Dr. George Howard, Pl of REGARDS Study, December 2016.

£Scenario A: U increases stroke risk, but has no direct effect on mortality risk.
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" Scenario B: U increases stroke risk and mortality risk.
'Scenario C: U increases stroke risk for both blacks and whites, but only directly affects mortality for blacks.

IRR indicates incidence rate ratio; REGARDS, Reasons for Geographic and Racial Disparities in Stroke; RMSE, root mean square error; SE, standard error.
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eTable 4. Average stroke incidence rates (per 10,000 person-years) by age band simulated study

participants from 2,000 simulated samples from the primary simulation study.

45-54 years | 55-64 years | 65-74 years | 75-84 years | 85-94 years

Black

REGARDS' 28.1 38.8 71.0 109.4 109.0
Scenario A 30.3 48.5 81.6 130.0 173.4
Scenario B 27.4 43.0 72.5 123.1 166.6
Scenario C 27.0 41.4 66.4 96.2 111.5
White

REGARDS" 8.4 27.2 57.9 112.1 153.9
Scenario A 8.7 27.3 61.3 110.2 152.9
Scenario B 8.5 26.4 60.0 114.9 156.9
Scenario C 8.7 27.3 61.4 110.1 154.5

! personal communication with Dr. George Howard, Pl of REGARDS Study, December 2016.



Appendix 6. Results for supplemental simulation study in which U partially mediates effects of race

eFigured. Average observed black-white stroke incidence rate difference (IRD) (A) and stroke incidence

rate ratio (IRR) (B) by age band, calculated by taking the average of the observed IRD or IRR across 2,000

simulated samples per scenario for the supplemental simulation study. For comparison, results observed

in the REGARDS cohort are also displayed. The red dashed line shows the true effect of black race on

stroke risk at all ages is IRD=20/10,000 person-years in the supplemental simulation study.
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eTable 5. Black-white stroke incidence rate difference (IRD) results from the REGARDS cohort and from simulation scenarios from the supplemental simulation
study (2,000 simulated samples). In Scenario A* (time-varying U influences stroke, but has no direct effect on mortality), there was minimal bias: the observed
black-white stroke IRD was approximately 20/10,000 person-years across all age bands, the causal effect of race on stroke incidence specified in the simulation.
Bias in Scenario B* (time-varying U increases stroke risk and mortality risk) emerged in early old age but was minimal in the oldest groups. In Scenario C* (time-
varying U increases stroke risk for both blacks and whites, but only directly affects mortality for blacks), the age attenuation of the observed black-white IRD was

similar to the REGARDS Study estimates, similar to Scenario C our primary simulations where race and U were independent.

Age 45-54 years Age 55-64 years Age 65-74 years Age 75-84 years Age 85-94 years
% % % % %
IRD? (SE” RMSE® | IRD? (SE® RMSE® | IRD? (SE® . |RMSE?| IRD? (SE® . |RMSE®| IRD®(SE® RMSE®

S bias® S S bias® S S bias S (SE%) bias S (S8 bias © S
REGARDS® 19.8(5.4)| - - |116(3.9)| - - |131(6.2)| - - |-270131)] - - |-449(427)| - -
Truth in simulations 20.0 - - 20.0 - - 20.0 - - 20.0 - - 20.0 - -
Scenario A*' 200(1.8)| 0% | 1.8 |19.9(2.9)| -1% | 2.9 |195(4.8)| 2% | 4.8 | 20(9.7) | 0% | 9.7 |21.7(25.7)| 8% | 25.7
Scenario B*® 19.6 (1.8)| 2% | 1.9 |18.8(29)| 6% | 3.1 [17.7(4.9)| -11% | 5.4 | 19(10.0) | -5% | 10.1 |21.2(28.3)| 6% | 283
Scenario C*" 19.3(1.8)| -4% 2.0 [15.6(2.9)| -22% 53 41(4.7) | -79% | 16.5 |-20.6(8.7)| -203% | 41.5 |-38.0(22.6)| -290% | 62.3

See eTable 8 for average incidence rate estimates for blacks and whites in each scenario.

®IRD = stroke incidence rate difference per 10,000 person-years for blacks versus whites in each age band. For REGARDS, the IRD is the observed age-specific IRD
in REGARDS. For truth in simulations, the causal IRD=20/10,000 person-years. For simulation scenario results, the IRD is the average of the observed age-specific
IRD across 2,000 simulated samples for each simulation scenario.

® For REGARDS, the SE is the SE for REGARDS age-specific IRD estimates. For simulations, the SE is the empirical SE, calculated as the standard deviation of age-
specific IRD estimates across the 2,000 simulated samples for each simulation scenario. The SEs (for REGARDS) and empirical SEs (simulations), increase across
age bands because the number of people remaining alive and at risk for stroke declines with age (see proportion of birth cohort alive at each age in eTable 7).

¢ Percentage bias in the simulation estimates is defined as deviation from the truth,100 X (IRDypserved — IRDcausal)/IRD causal-

4RMSE = root mean square error for simulations is defined as the square root of the mean squared deviation of the observed IRD from the causal IRD. The RMSE
is influenced by both the bias and the variance of the observed IRD. Thus, the decrease in sample size across age bands contributes to the increase in RMSE
across age bands.

dpersonal communication with Dr. George Howard, Pl of REGARDS Study, December 2016.
Scenario A*: U; increases stroke risk, but has no direct effect on mortality risk.

f Scenario B*: Uj increases stroke risk and mortality risk.
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Scenario C*: U; increases stroke risk for both blacks and whites, but only directly affects mortality for blacks.

IRD indicates incidence rate difference; REGARDS, Reasons for Geographic and Racial Disparities in Stroke; RMSE, root mean square error; SE, standard error.
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eTable 6. Black-white stroke incidence rate ratio (IRR) results from the REGARDS cohort and from simulation scenarios from the supplemental simulation study

(2,000 simulated samples).

Age 45-54 years Age 55-64 years Age 65-74 years Age 75-84 years Age 85-94 years
© E o (%] w © E oc (%] [N © E oc (%] wl © E o (%] w © E o (%] w
£ T 5 |2 | E|sE| 5|8 |E|gE| 5 | S| g|g5| 5 | S| g |8 5 | ¢
C w X o C w X o C w X o £ w X o < w S o
- - - ) L
1.21 0.36 0.20 -0.02 -0.34
REGARDS' . - - |14 - - 1.2 - - . - - 71 - -
GARDS™ 13361 ) 33 31 (0.12) 31 (0.09) 0-98 1 0.12) 0-711 (0.35)
;:ﬂ;;;ons 339 - : - (173 - : - 135] - : - l118] - - - |113] - - ;
1.30 0.55 0.29 0.17 0.13
jo A*8 | 3. 129 14 | 1.74 19 . 1. 9 .07 |11 9 . 1.1 179 A
Scenario 3.68 (0.12) % | 0 (0.08) % | 0.08 35 (0.07) 0% | 0.0 9 (0.08) 5% 0.08 5 (0.16) % | 0.16
1.26 0.53 0.27 0.16 0.12
ioB*" | 3. 9 A2 (1.7 -59 . 1.31 -99 . 1.1 9 . 1.1 139 17
Scenario 3.53 (0.11) 6% | 0 0 (0.08) 5% | 0.08 3 (0.07) 9% | 0.08 8 (0.08) 0% 0.08 5 (0.17) 3% | 0
; 1.27 0.46 0.07 -0.21 -0.29
joC* | 3.57 79 A2 1. -219 A3 | 1. -789 .24 | 0.81 -2059 . 7 -2839 4
Scenario C 3.5 (0.12) % | 0 58 (0.08) % | 0.13 08 (0.08) 8% | 0 0.8 (0.09) 05% | 0.39 | 0.76 (0.18) 83% | 0.45

See eTable 8 for average incidence rate estimates for blacks and whites in each scenario.

?IRR = stroke incidence rate ratio for blacks versus whites in each age band. For REGARDS, the IRR is the observed age-specific IRR in REGARDS. For truth in
simulations, IRR=3.68 in the 45-54 age band and decreases with age. For simulation scenario results, the IRR is the average of the observed age-specific IRR
across 2,000 simulated samples for each simulation scenario.

®In(IRR) = log stroke incidence rate ratio for blacks versus whites in each age band. For REGARDS, the In(IRR) is the observed age-specific In(IRR) in REGARDS. For
simulation scenario results, the In(IRR) is the average of the observed age-specific In(IRR) across 2,000 simulated samples for each simulation scenario.

“For REGARDS, the SE is the SE for REGARDS age-specific In(IRR) estimates. For simulations, the SE is the empirical SE, calculated as standard deviation of the
observed age-specific In(IRR) across 2,000 simulated samples for each simulation scenario. The SEs (for REGARDS) and empirical SEs (simulations), increase
across age bands because the number of people remaining alive and at risk for stroke declines with age (see proportion of birth cohort alive at each age in
eTable 7).

d Percentage bias in the simulation estimates is defined as deviation from the truth,

100 x (IRRage—specific observed IRRage—speciﬁc causal)/(IRRage—specific causal)-

°RMSE = root mean square error for simulations is defined as the square root of the mean squared deviation of the observed In(IRR) from the causal In(IRR). The
RMSE is influenced by both the bias and the variance of the observed In(IRR). Thus, the decrease in sample size across age bands contributes to the increase in
RMSE across age bands.

"Personal communication with Dr. George Howard, Pl of REGARDS Study, December 2016.
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Scenario A*: Uj increases stroke risk, but has no direct effect on mortality risk.
" Scenario B*: U; increases stroke risk and mortality risk.
'Scenario C*: U, increases stroke risk for both blacks and whites, but only directly affects mortality for blacks.

IRR indicates incidence rate ratio; REGARDS, Reasons for Geographic and Racial Disparities in Stroke; RMSE, root mean square error; SE, standard error.
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eTable 7. Proportion of birth cohort alive by age and race among simulated study participants from

2,000 simulated samples from the supplemental simulation study.

45 50 55 60 65 70 75 80 85 90 95

years | years | years | years | years | years | years | years | years | years | years
Black
U.S. life tables® | 0.564 | 0.514 | 0.458 | 0.394 | 0.327 | 0.256 | 0.180 | 0.114 | 0.058 | 0.023 | 0.007
Scenario A* 0.557 | 0.505 | 0.447 | 0.384 | 0.319 | 0.248 | 0.175 | 0.109 | 0.055 | 0.021 | 0.006
Scenario B* 0.566 | 0.516 | 0.460 | 0.393 | 0.325 | 0.251 | 0.171 | 0.104 | 0.050 | 0.018 | 0.005
Scenario C* 0.557 | 0.506 | 0.450 | 0.384 | 0.318 | 0.248 | 0.176 | 0.111 | 0.057 | 0.023 | 0.007
White
U.S. life tables® | 0.737 | 0.703 | 0.659 | 0.600 | 0.524 | 0.427 | 0.311 | 0.191 | 0.091 | 0.030 | 0.006
Scenario A* 0.731 | 0.694 | 0.649 | 0.589 | 0.514 | 0.419 | 0.304 | 0.186 | 0.087 | 0.028 | 0.006
Scenario B* 0.739 | 0.704 | 0.659 | 0.598 | 0.520 | 0.420 | 0.298 | 0.180 | 0.081 | 0.025 | 0.005
Scenario C* 0.731 | 0.694 | 0.649 | 0.589 | 0.514 | 0.419 | 0.304 | 0.186 | 0.087 | 0.028 | 0.006

eTable 8. Average stroke incidence rates (per 10,000 person-years) by age band simulated study

participants from 2,000 simulated samples from the supplemental simulation study.

45-54 years | 55-64 years | 65-74 years | 75-84 years | 85-94 years

Black

REGARDS' 28.1 38.8 71.0 109.4 109.0
Scenario A* 27.6 46.9 76.4 128.4 176.5
Scenario B* 27.5 45.8 74.9 127.7 180.2
Scenario C* 26.8 42.6 60.9 87.7 116.5
White

REGARDS' 8.4 27.2 57.9 112.1 153.9
Scenario A* 7.6 27.0 56.9 108.5 154.9
Scenario B* 7.9 27.0 57.1 108.7 159.0
Scenario C* 7.6 27.0 56.8 108.3 154.6

! personal communication with Dr. George Howard, Pl of REGARDS Study, December 2016.
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