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eMethods 1. Methods for inverse probability of attrition weighting (IPAW) models 
 
Use of inverse probability of attrition weighting (IPAW) to address informative censoring in longitudinal data 

analysis has been described in detail elsewhere1-3.  The weights are the multiplicative inverse probability of 

remaining alive and actively participating in the study, for each participant, at each visit.  Weights were stabilized by 

multiplying each weight by the corresponding probability of remaining alive and actively participating conditional 

on the exposure of interest and a set of non-time varying covariates included in the analytical models.  Assuming all 

assumptions are met, use of weights eliminates bias due to informative censoring by statistically eliminating the 

association between personal-level characteristics, including our exposure of interest, blood pressure, and censoring 

and the resulting effect estimate will reflect the average individual-level causal effect in the population.  While 

violations of the assumptions may be detectable, we cannot prove all assumptions are met; therefore, we interpret 

estimates as “less biased” than unweighted estimates.  Given the expected direction of the bias, the true average 

individual-level causal effect in the population from which we sampled is likely stronger than our weighted 

estimates.  

 

To create the weights for this analysis, we ran a total of 10 logistic regression models.  This includes 2 sets of 

logistic regression models; the first set predicted attrition due to death, while the second set predicted attrition due to 

non-death dropout, conditional upon being alive.  Given the small number of study visits and the expectation that 

predictors of death and nondeath dropout differ by race, we created separate models to predict our 2 types of 

attrition at each study visit for each race, using data from the prior study visit as the predictors.  Finally, given the 

long lag between visits 4 and 5 (15 years) and availability of annual follow-up telephone call data on many of the 

predictors, we also created a “pseudo-visit” halfway between visits 4 and 5 (2002-2004), allowing prediction of 

death at the pseudo-visit using visit 4 covariates and prediction of death at visit 5 given pseudo-visit covariates.  (We 

were not able to take a similar approach for non-death dropout, as non-death drop out is undefined in the absence of 

an in-person study visit.)  We chose, a priori, a set of potential predictors of death and nondeath dropout; however, 

given our sample size, we were unable to include all such predictors in our models for death or dropout.  Therefore, 

we employed a forward selection process based on AIC, forcing in age, sex, and our exposure variable to inform 
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which subset of predictors was most relevant and arrived at a single set of covariates applicable to both death and 

drop-out across all visits for each race (we were unable to include as many variables in models for black participants 

given sample size).  Time-varying characteristics were updated to account for new information as possible. In 

summary, the 10 logistic regression models are given in eTable 1. The set of covariates included in these models, 

updated as described below, are listed here: 

 
Model for Predicting Death and Dropout in African Americans  

 Global z score  
 Age  
 Age squared  
 Sex  
 Center  
 Education 
 Diabetes mellitus  
 APOE 4 genotype  
 Prevalent stroke  
 Smoking status  
 Alcohol consumption  
 Body mass index 
 Hypertension medication use  
 Prevalent coronary heart disease  
 Poor health  
 Height 
 Insurance status  
 Hospitalization for any reason  
 Age by poor health interaction 
 Age by insurance status interaction 
 Age by height interaction 

 
Model for Predicting Death and Dropout in Whites  

 All variables included in the death and dropout model for blacks 
 Prevalent lung disease  
 Retirement status 
 Hyperlipidemia  
 Anemia  
 Functional residual capacity  
 Forced expiratory volume in 1 second  
 White blood cell count  
 Age by functional residual capacity interaction 
 Age by forced expiratory volume in 1 second interaction 
 Age by anemia interaction 

 
 
We used several tools to evaluate our models.  We examined the c-statistic and Hosmer-Lemeshow to evaluate 

predictive ability of each model.  In addition, we confirmed overlap in the predicted probability of censoring given 
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actual censoring status through use of side-by-side box plots and consideration of univariate statistics.  Finally, we 

examined our data for potential violations of the positivity assumption, based on the characteristics included in our 

model, through use of frequency tables for each covariate and combinations of correlated covariates.  All model 

diagnostics indicated our models were adequate and did not identify any violations of the assumptions underlying 

the method.   
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eMethods 2. Methods for Expanded Measurement.  

Of the 944 cases with prior dementia hospitalization codes, 579 had available visit 2 and 4 data, with an incident 

hospitalization with dementia code after visit 4. To generate scores for these persons with hospitalization codes for 

dementia, we calculated expected scores for a time point 2 years prior to the hospitalization with dementia.  These 

scores were based on the individual visit 2 to visit 4 cognitive performance trajectory and the number of years post-

visit 4 when hospitalization occurred. Participants without a hospitalization had nearly identical scores at visits 2 and 

4, while those participants with a hospitalization with dementia about 2 years after visit 4 had scores 1.33 z units 

lower than at visit 2. This 1.33 Z unit difference was used as a corrective factor for these participants. We calculated 

expected scores based on persons of the same age, race, and sex (using a linear model) which corresponded to the 

scores these individuals would have achieved had they not gotten dementia, for a theoretical time point 2 years prior 

to the hospitalization. We then applied the 1.33 z unit correction factor to these expected scores. Regression models 

were run using a random intercept only mixed model with an unstructured correlation matrix and robust variance, 

because expanded measurement could not be easily incorporated into GEE models (as was used in the other 

models).  
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eTable 1. Ten Logistic Regression Models for Inverse Probability of Attrition Weighting 
(IPAW) 
 
Model: Outcome: Race: Conditional Upon: Predictors: 

1 Death prior to Visit 4 White NA Non-time varying; 
visit 2 covariates 

2 Non-death drop-out 
prior to Visit 4 

White Alive at Visit 4 Non-time varying; 
visit 2 covariates 

3 Death prior to 
Pseudo-Visit 

White Alive and participant of 
Visit 4 

Non-time varying; 
visit 4 covariates 

4 Death prior to Visit 5 White Alive at the pseudo-visit 
and participant of Visit 4 

Non-time varying; 
visit 4/pseudo-visit 
covariates 

5 Non-death drop-out 
prior to Visit 5 

White Alive at Visit 5 and 
participant of Visit 4 

Non-time varying; 
visit 4 covariates 

6 Death prior to Visit 4 Black NA Non-time varying; 
visit 2 covariates 

7 Non-death drop-out 
prior to Visit 4 

Black Alive at Visit 4 Non-time varying; 
visit 2 covariates 

8 Death prior to 
Pseudo-Visit 

Black Alive and participant of 
Visit 4 

Non-time varying; 
visit 4 covariates 

9 Death prior to Visit 5 Black Alive at the pseudo-visit 
and participant of Visit 4 

Non-time varying; 
visit 4/pseudo-visit 
covariates 

10 Non-death drop-out 
prior to Visit 5 

Black Alive at Visit 5 and 
participant of Visit 4 

Non-time varying; 
visit 4 covariates 

NA, not applicable. 
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eTable 2. Participant Characteristics by ARIC Visit 5 Attendance Status, Visit 2 (1990-
1992) 
 
 Attended Visit 5  

(n=5,644) 
Alive, Did Not 
Attend Visit 5 

(n=4,084)* 

Died Before Visit 5 
(n=3,748) 

Age (years), mean (SD) 55 (5) 57 (6) 60 (5) 
Female, No. (%) 3360 (60) 2449 (60) 1685 (45) 
Blood Pressure Category, No. (%)    

Normal Blood Pressure 2735 (48) 1449 (35) 917 (24) 
Pre-hypertension 1222 (22) 928 (23) 725 (19) 
Hypertension 1687 (30) 1707 (42) 2106 (56) 

Center, No. (%)    
Minneapolis, MN 1693 (30) 1066 (26) 856 (23) 
Washington County, MD 1559 (28) 938 (23) 1009 (27) 
Forsyth County, NC 1315 (23) 1223 (30) 952 (25) 
Jackson, MS 1077 (19) 857 (21) 931 (25) 

**Education, No. (%)    
<High school 713 (13) 1007 (25) 1149 (31) 
High school, GED, or vocational 
school 

2401 (43) 1748 (43) 1469 (39) 

College, graduate, or 
professional school 

2530 (45) 1329 (43) 1130 (39) 

Smoking status, No. (%)    
Never 2573 (45) 1736 (43) 1068 (30) 
Former 2179 (39) 1490 (36) 1431 (38) 
Current 892 (16) 858 (21) 1249 (33) 

Alcohol consumption, No. (%)    
Never 1226 (22) 1045 (26) 777 (21) 
Former 937 (17) 851 (21) 1031 (28) 
Current 3481 (62) 2188 (54) 1940 (52) 

Body Mass Index, No. (%)    
<25 kg/m2 1882 (33) 1224 (30) 1104 (29) 
25-<30 kg/m2 2315 (41) 1624 (40) 1425 (38) 
≥30 kg/m2 1447 (26) 1236 (30) 1219 (33) 

Diabetes, No. (%) 472 (8) 578 (14) 969 (26) 
Prevalent stroke, No. (%) 38 (0.7) 51 (1.3) 147 (3.9) 
Hypertension medication use, No. 
(%) 

1321 (23) 1377 (34) 1696 (45) 

APOE ε4, No. (%)    
0 alleles 4062 (72) 2773 (68) 2500 (67) 
1 allele 1469 (26) 1188 (29) 1131 (30) 
2 alleles 113 (2.0) 123 (3.0) 117 (3.1) 

Visit 2 cognitive test scores, mean 
(SD) 

   

DWRT (words) 6.92 (1.41) 6.60 (1.51) 6.18 (1.58) 
DWRT (z score) 0.20 (0.93) -0.01 (0.99) -0.29 (1.04) 
DSST (points) 49.0 (12.8) 43.7 (13.9) 39.1 (14.4) 
DSST (z score) 0.31 (0.90) -0.06 (0.98) -0.39 (1.01) 
WFT (words) 35.7 (11.9) 32.0 (12.4) 30.8 (12.8) 
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WFT (z score) 0.20 (0.95) -0.10 (0.99) -0.19 (1.02) 
Global z score 0.30 (0.89) -0.07 (0.97) -0.37 (1.05) 

 
* 736 of these 4,084 participants died during the visit 5 startup and recruitment. 
** Education assessed at ARIC visit 1 (1987-1989).  
 
Abbreviations: ARIC: Atherosclerosis Risk in Communities; SD: standard deviation; 
GED: General Educational Development; DWRT: Delayed Word Recall Test; DSST: Digit 
Symbol Substitution Test; WFT: Word Fluency Test. 
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eTable 3. Additional Adjusted 20-Year Cognitive Change (95% Confidence Intervals) 
Associated With ARIC Visit 2 (1990-1992) Blood Pressure Categories, Including Use of 
Medicationsa,b 
 
 Normal Blood 

Pressure 
Pre-Hypertension Hypertension with 

Medication Use 
Hypertension 

without Medication 
Use 

Overall, n 5101 2875 4394 1106 

Systolic blood 
pressure (mmHg), 
mean 

107 127 128 150 

Global z score 0 (reference) -0.040 (-0.085, 
0.005) 

-0.050 (-0.097, -
0.003) 

-0.079 (-0.156, -
0.002) 

DWRT z score 0 (reference) -0.024 (-0.098, 
0.050) 

-0.019 (-0.095, 
0.057) 

0.029 (-0.095, 0.152) 

DSST z score 0 (reference) -0.046 (-0.077, -
0.014) 

-0.063 (-0.096, -
0.030) 

-0.135 (-0.188, 
0.082) 

WFT z score 0 (reference) -0.040 (-0.081, 
0.002) 

-0.058 (-0.101, -
0.016) 

-0.052 (-0.119, 
0.016) 

DWRT raw score 
(words) 

0 (reference) -0.036 (-0.148, 
0.077) 

-0.029 (-0.144, 
0.087) 

0.043 (-0.144, 0.231) 

DSST raw score 
(points) 

0 (reference) -0.649 (-1.097, -
0.200) 

-0.900 (-1.370, -
0.430) 

-1.921 (-2.678, -
1.164) 

WFT raw score 
(symbols) 

0 (reference) -0.494 (-1.013, 
0.025) 

-0.731 (-1.267, -
0.194) 

-0.646 (-1.486, 
0.194) 

     

Whites, n 4322 2274 2874 777 

Systolic blood 
pressure (mmHg), 
mean 

107 127 126 150 

Global z score 0 (reference) -0.036 (-0.085, 
0.013) 

-0.049 (-0.102, 
0.004) 

-0.110 (-0.200, -
0.020) 

DWRT z score 0 (reference) 0.003 (-0.077, 0.084) -0.015 (-0102, 0.073) -0.033 (-0.178, 
0.112) 

DSST z score 0 (reference) -0.046 (-0.080, -
0.011) 

-0.073 (-0.111, -
0.035) 

-0.128 (-0.192, -
0.642) 

WFT z score 0 (reference) -0.045 (-0.091, 
0.001) 

-0.065 (-0.115, -
0.015)

-0.066 (-0.145, 
0.012) 

DWRT raw score 
(words) 

0 (reference) 0.005 (-0.117, 0.127) -0.022 (-0.155, 
0.111) 

-0.051 (-0.271, 
0.169) 

DSST raw score 
(points) 

0 (reference) -0.652 (-1.143, -
0.162) 

-1.042 (-1.581, -
0.503) 

-1.819 (-2.726, 
0.912) 

)WFT raw score 
(symbols) 

0 (reference) -0.565 (-1.141, 
0.011) 

-0.813 (-1.435, -
0.192) 

-0.830 (-1.807, 
0.146) 

     

Blacks, n 779 601 1520 329 

Systolic blood 
pressure (mmHg), 
mean 

108 127 131 152 

Global z score 0 (reference) -0.034 (-0.145, -0.030 (-0.133, 0.045 (-0.099, 0.189) 
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0.077) 0.073) 

DWRT z score 0 (reference) -0.107 (-0.289, 
0.076) 

-0.015 (-0.175, 
0.145) 

0.229 (-0.004, 0.463) 

DSST z score 0 (reference) -0.022 (-0.100, 
0.057) 

-0.027 (-0.097, 
0.043) 

-0.117 (-0.215, -
0.020) 

WFT z score 0 (reference) 0.006 (-0.090, 0.101) -0.022 (-0.109, 
0.065) 

0.024 (-0.103, 0.152) 

DWRT raw score 
(words) 

0 (reference) -0.162 (-0.439, 
0.116) 

-0.022 (-0.266, 
0.221) 

0.348 (-0.007, 0.703) 

DSST raw score 
(points) 

0 (reference) -0.308 (-1.420, 
0.804) 

-0.380 (-1.372, 
0.611) 

-1.666 (-3.053, -
0.280) 

WFT raw score 
(symbols) 

0 (reference) 0.070 (-1.124, 1.265) -0.276 (-1.368, 
0.816) 

0.303 (-1.288, 1.894) 

 
a Overall Model adjusted for age, age2,sex, race/center (Minnesota whites; Maryland whites; North Carolina whites; North Carolina blacks; 
Mississippi blacks), education (<high school; high school, GED or vocational school; college, graduate or professional school) body mass index 
(<25 kg/m2, 25-<30 kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; current), smoking status (never; former; current), APOE ε4 
genotype (0, 1, or 2 alleles), history of stroke, time as a linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex 
by time spline terms, center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time spline 
terms, smoking status by time spline terms, APOE ε4 genotype by time spline terms, blood pressure category by time spline terms, and blood 
pressure category by race/center interactions. 
 
Race-Stratified Model adjusted for age, age2, sex, center (whites, North Carolina; Minnesota; Maryland, blacks, North Carolina; Mississippi), 
education (<high school; high school, GED or vocational school; college, graduate or professional school) body mass index (<25 kg/m2, 25-<30 
kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; current), smoking status (never; former; current), APOE ε4 genotype (0, 1, or 2 
alleles), history of stroke, time as a linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex by time spline 
terms, center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time spline terms, smoking 
status by time spline terms, APOE ε4 genotype by time spline terms, and blood pressure category by time spline terms. 
 
b Blood pressure categories are defined as: 
Normal blood pressure: systolic blood pressure <120 mmHg and diastolic blood pressure 80 mmHg and no hypertension medication use. 
Pre-Hypertension: systolic blood pressure ≥120 mmHg and <140 mmHg or diastolic blood pressure ≥80 mmHg and <90 mmHg and no 
hypertension medication use. 
Hypertension without Medication Use: (systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg) and no hypertension 
medication use. 
Hypertension with Medication use: any systolic and diastolic blood pressure and hypertension medication use. 
 
Note: Bold data represent p<0.05 
 
Abbreviations: ARIC: Atherosclerosis Risk in Communities; DWRT: delayed word recall test; DSST: digit symbol substitution test; WFT: word 
fluency test. 
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eTable 4. Inverse Probability of Attrition (IPAW)-Weighted Results: Additional Adjusted 
20-Year Cognitive Change (95% Confidence Intervals) Associated With ARIC Visit 2 
(1990-1992) Blood Pressure Categoriesa,b 
 
 Normal Blood Pressure Pre-Hypertension Hypertension 

Overall, n 5101 2875 5500 

Global z score 0 (reference) -0.029 (-0.080, 0.022) -0.091 (-0.142, -0.040) 

DWRT z score 0 (reference) -0.008 (-0.092, 0.076) -0.041 (-0.123, 0.042) 

DSST z score 0 (reference) -0.042 (-0.076, -0.008) -0.103 (-0.140, -0.067) 

WFT z score 0 (reference) -0.024 (-0.071, 0.022) -0.095 (-0.142, -0.048) 

DWRT raw score (words) 0 (reference) -0.012 (-0.140, 0.115) -0.062 (-0.186, 0.063) 

DSST raw score (points) 0 (reference) -0.596 (-1.086, -0.107) -1.466 (-1.98, -0.951) 

)WFT raw score 
(symbols) 

0 (reference) -0.305 (-0.883, 0.274) -1.190 (-1.778, -0.602) 

    

Whites, n 4322 2 274 3651 

Global z score 0 (reference) -0.027 (-0.083, 0.028) -0.103 (-0.160, -0.047) 

DWRT z score 0 (reference) 0.001 (-0.090, 0.091) -0.045 (-0.138, 0.047) 

DSST z score 0 (reference) -0.038 (-0.075, 0.000) -0.105 (-0.145, -0.065) 

WFT z score 0 (reference) -0.027 (-0.078, 0.025) -0.110 (-0.162, -0.058) 

DWRT raw score (words) 0 (reference) 0.001 (-0.136, 0.139) -0.069 (-0.209, 0.072) 

DSST raw score (points) 0 (reference) -0.534 (-1.069, 0.001) -1.488 (-2.053, -0.922) 

)WFT raw score 
(symbols) 

0 (reference) -0.333 (-0.975, 0.309) -1.377 (-2.028, -0.726) 

    

Blacks, n 779 601 1849 

Global z score 0 (reference) -0.004 (-0.125, 0.117) -0.018 (-0.131, 0.095) 

DWRT z score 0 (reference) -0.027 (-0.235, 0.180) 0.014 (-0.162, 0.190) 

DSST z score 0 (reference) -0.050 (-0.134, 0.034) -0.084 (-0.158, -0.009) 

WFT z score 0 (reference)  0.013 (-0.097, 0.122) -0.026 (-0.122, 0.080) 

DWRT raw score (words) 0 (reference) -0.041 (-0.356, 0.274) 0.021 (-0.247, 0.289) 

DSST raw score (points) 0 (reference) -0.708 (-1.900, 0.483) -1.186 (-2.243, -0.129) 

)WFT raw score 
(symbols) 

0 (reference) 0.158 (-1.213, 1.529) -0.327 (-1.525, 0.871) 

 
a Overall Model adjusted for age, age2, sex, race/center (Minnesota whites; Maryland whites; North Carolina whites; North Carolina blacks; 
Mississippi blacks), education (<high school; high school, GED or vocational school; college, graduate or professional school) body mass index 
(<25 kg/m2, 25-<30 kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; current), smoking status (never; former; current), APOE ε4 
genotype (0, 1, or 2 alleles), history of stroke, time as a linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex 
by time spline terms, center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time spline 
terms, smoking status by time spline terms, APOE ε4 genotype by time spline terms, blood pressure category by time spline terms, and blood 
pressure category by race/center interactions. 
 
Race-Stratified Model adjusted for age, age2, sex, center (whites, North Carolina; Minnesota; Maryland, blacks, North Carolina; Mississippi), 
education (<high school; high school, GED or vocational school; college, graduate or professional school) body mass index (<25 kg/m2, 25-<30 
kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; current), smoking status (never; former; current), APOE ε4 genotype (0, 1, or 2 
alleles), history of stroke, time as a linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex by time spline 
terms, center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time spline terms, smoking 
status by time spline terms, APOE ε4 genotype by time spline terms, and blood pressure category by time spline terms. 
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b Blood pressure categories are defined as: 
Normal blood pressure: systolic blood pressure <120 mmHg and diastolic blood pressure <80 mmHg and no hypertension medication use. 
Pre-Hypertension: systolic blood pressure ≥120 mmHg and <140 mmHg or diastolic blood pressure ≥80 mmHg and <90 mmHg and no 
hypertension medication use. 
Hypertension: systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg or hypertension medication use. 
 
Note: Bold data represent p<0.05. 
 
Abbreviations: ARIC: Atherosclerosis Risk in Communities; DWRT: delayed word recall test; DSST: digit symbol substitution test; WFT: word 
fluency test. 
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eFigure 1. Adjusted association of visit 2 (1990-1992) systolic blood pressure categories and 
linear systolic blood pressure with 20-year cognitive change among African Americansa,b 
A, Global z Score. B, Delayed Word Recall Test (DWRT) z Score, C, Digit Symbol 
Substitution Test (DSST) z Score. D, Word Fluency Test (WFT) z Score). 

 
a Model adjusted for age, age2, sex, center (whites, North Carolina; Minnesota; Maryland, blacks, North Carolina; 
Mississippi), education (<high school; high school, GED or vocational school; college, graduate or professional 
school) body mass index (<25 kg/m2, 25-<30 kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; 
current), smoking status (never; former; current), APOE ε4 genotype (0, 1, or 2 alleles), history of stroke, time as a 
linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex by time spline terms, 
center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time 
spline terms, smoking status by time spline terms, and APOE ε4 genotype by time spline terms. 
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b Systolic blood pressure categories are defined as: <110 mmHg; 110-120 mmHg; 120-140 mmHg; 140-160 mmHg; 
≥160 mmHg. 110-120 mm Hg (represented by the 2nd data marker) is the reference group. Data points are shown at 
the midpoint of the categories for the 110-120, 120-140, and 140-160 mm Hg groups (115, 130, and 150 mm Hg, 
respectively), but at the median values for the two extreme groups (<110 and ≥160 mmHg), because of the large 
range of values seen in each of these groups. 
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eFigure 2. Adjusted association of visit 2 (1990-1992) diastolic blood pressure categories 
and linear systolic blood pressure with 20-year cognitive change among whitesa,b 
 A, Global z Score. B, Delayed Word Recall Test (DWRT) z Score. C, Digit Symbol 
Substitution Test (DSST) z Score. D, Word Fluency Test (WFT) z Score). 

 

a Model adjusted for age, age2, sex, center (whites, North Carolina; Minnesota; Maryland, blacks, North Carolina; 
Mississippi), education (<high school; high school, GED or vocational school; college, graduate or professional 
school) body mass index (<25 kg/m2, 25-<30 kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; 
current), smoking status (never; former; current), APOE ε4 genotype (0, 1, or 2 alleles), history of stroke, time as a 
linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex by time spline terms, 
center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time 
spline terms, smoking status by time spline terms, and APOE ε4 genotype by time spline terms. 
b Diastolic blood pressure categories are defined as: <60 mmHg; 60-70 mmHg; 70-80 mmHg; 80-90 mmHg; ≥90 
mmHg. 70-80 mm Hg (represented by the 3nd data marker) is the reference group. Data points are shown at the 
midpoint of the categories for the 60-70, 70-80, and 80-90 mm Hg groups, but at the median values for the two 
extreme groups (<60 and ≥90 mmHg), because of the large range of values seen in each of these groups. 
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eFigure 3. Adjusted association of visit 2 (1990-1992) diastolic blood pressure categories 
and linear systolic blood pressure with 20-year cognitive change among African 
Americansa,b 
A, Global z Score. B, Delayed Word Recall Test (DWRT) z Score. C, Digit Symbol 
Substitution Test (DSST) z Score. D, Word Fluency Test (WFT) z Score. 

 
a Model adjusted for age, age2, sex, center (whites, North Carolina; Minnesota; Maryland, blacks, North Carolina; 
Mississippi), education (<high school; high school, GED or vocational school; college, graduate or professional 
school) body mass index (<25 kg/m2, 25-<30 kg/m2, ≥30 kg/m2) diabetes, alcohol consumption (never; former; 
current), smoking status (never; former; current), APOE ε4 genotype (0, 1, or 2 alleles), history of stroke, time as a 
linear spline with knot at 6 years, age by time spline terms, age2 by time spline terms, sex by time spline terms, 
center by time spline terms, education by time spline terms, body mass index by time spline terms, diabetes by time 
spline terms, smoking status by time spline terms, and APOE ε4 genotype by time spline terms. 
b Diastolic blood pressure categories are defined as: <60 mmHg; 60-70 mmHg; 70-80 mmHg; 80-90 mmHg; ≥90 
mmHg. 70-80 mm Hg (represented by the 3rd data marker) is the reference group. Data points are shown at the 
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midpoint of the categories for the 60-70, 70-80, and 80-90 mm Hg groups, but at the median values for the two 
extreme groups (<60 and ≥90 mmHg), because of the large range of values seen in each of these groups.  


