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eMethods 
Additional Sensitivity Analysis 

We performed additional sensitivity analyses: 1) excluding participants with a 

self-reported history of stroke at baseline; and, 2) after additional adjustment for baseline 

history of myocardial infarction and kidney function because these variables may 

represent established disease that may be on the causal pathway rather than confounders. 

We explored the influence of stroke type (ischemic vs. hemorrhagic) by replacing the 

incident stroke variables with time-dependent stroke type variables. To assess potential 

selection bias, we examined covariates in included vs. excluded participants. It is possible 

that participants with poor cognition drop out early in the study (i.e., have missing 

longitudinal cognitive data) leaving participants with better cognition. We compared 

baseline cognitive scores in those who do and do not dropout and we determined whether 

the number of observations per person varies as a function of their baseline cognitive 

function using multinomial linear (SIS) or logistic (WLL, WLD, AFT) regression. To 

examine the potential effect of attrition (nonresponse bias), we repeated analyses in sub-

sets based on the number of participants’ cognitive observations to see if results changed 

significantly and also did multiple imputation for the missing baseline values of 

covariates. To examine potential bias of outmigration due to death, we examined 

covariates by death status and also explored the influence of adding death to the models. 

All analyses used STATA software, version 11.2 (Stata Corporation, College Station, 

TX).  
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Multiple Imputation for Missing Baseline Values of Covariates 

Under the assumption of missing at random (MAR), we used IVEware software 

(Imputation and Variance Estimation Software, http://www.isr.umich.edu/src/smp/ive/) to 

impute for the missing baseline values of covariates based on sequential regression 

multiple imputation (SRMI), and we performed five iterations.  We performed multiple 

regressions using the five iterations for each outcome, and the average of the five 

estimates was considered as a point estimate.  For the confidence intervals of the point 

estimate, we computed the variance of the point estimate using within-imputation and 

between-imputation variances.  After computing the degrees of freedom from the 

variances and number of iterations, the critical value for the t-distribution at 0.025 upper 

tail probability was obtained.  

Reference: 

He Y. Missing Data Analysis Using Multiple Imputation. Getting to the Heart of the 

Matter. Circ Cardiovasc Qual Outcomes. 2010;3:98-105. 
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eFigure. Study Design and Conceptual Model 
 
 

 
 

The figure shows the study design and conceptual model for the impact of incident stroke 

on cognitive function. We hypothesized that stroke causes an acute drop in cognitive 

function at the time of the event and also faster cognitive decline over the years following 

the event. Incident stroke was treated as a time-dependent covariate that permanently 

affects a survivor’s subsequent cognitive test performance (i.e., we assumed that an 

incident stroke effects cognition in all years after the stroke). We used linear mixed-

effects models with random effects for intercept and slope to predict cognition after 

adjusting for time, baseline values of participant factors including cognitive function, 

time-dependent incident stroke, and change in slope after incident stroke. 
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eTable 1. Stroke Incidence by Follow-up and Cognitive Test: REGARDS Study, 2003-
2013 

Six-Item Screener (n=515 incident strokes) 

Follow-
up 

Person-
years 

Number of incident 
strokes  

Rate per 1000 person-years 
(95% CI) 

0 – 2 
years 

45835.9 191 4.2 (3.6 – 4.8) 

0 – 5 
years 

102,981.2 422 4.1 (3.7 – 4.5) 

0 – 8 
years 

127,670.5 515 4.0 (3.7 – 4.4) 

Word-List Learning (n=107 incident strokes) 

Follow-
up  

Person-
years 

Number of incident 
strokes  

Rate per 1000 person-years 
(95% CI) 

0 – 2 
years 

20,519.9 56 2.7 (2.1 – 3.5) 

0 – 5 
years 

35,892.1 100 2.8 (2.3 – 3.4) 

>0 years 36,890.8 107 2.9 (2.4 – 3.5) 

Word-List Delayed Recall (n=102 incident strokes) 

Follow-
up 

Person-
years 

Number of incident 
strokes  

Rate per 1000 person-years 
(95% CI) 

0 – 2 
years 

19,982.4 53 2.7 (2.0 – 3.5) 

0 – 5 
years 

34,840.0 95 2.7 (2.2 – 3.3) 

>0 years 35,820.1 102 2.8 (2.3 – 3.5) 

Animal Fluency Test (n=120 incident strokes) 

Follow- Person- Number of incident Rate per 1000 person-years 
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up years strokes (95% CI) 

0 – 2 
years 

21,598.9 65 3.0 (2.4 – 3.8) 

0 – 5 
years 

39,349.3  119  3.0 (2.5 – 3.6) 

>0 years 39,470.3  120  3.0 (2.5 – 3.6)  
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eTable 2. Time Between Incident Stroke and First Poststroke Measurement of Each 
Cognitive Test: REGARDS Study, 2003-2013 

Cognitive 
test 

Number of 
incident 

strokes in 
analysis 

Mean time (SD) 
between incident stroke 

and first cognitive 
measure after stroke in 

days 

Median time (25th-75th 
percentile) between incident 

stroke and first cognitive 
measure after stroke in days 

SIS 515 269 (224) 

 

218  

(113, 352) 

WLL 107 505 (371)  

 

439  

(211, 702) 

WLD 102 510 (374) 443  

(213, 707) 

AFT 120 530 (400) 449  

(200, 728) 
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eTable 3. Descriptive Statistics for Each Cognitive Test at the End of Follow-up by 
Incident Stroke Status: REGARDS Study, 2003-2013 
  No Incident Stroke  Incident Stroke  

Cognitive test No. 
participants 

Cognitive 
Measures 

Person-
years 

No. 
participants 

Cognitive 
Measures 

Person- 
years P 

SIS score, 
mean (SD) 23,057 5.5 (0.89) 126,336 515 5.2 (1.3) 3,027 <0.001 

WLL score,  
mean (SD) 10,214 18.1 (5.1) 36,657 107 14.3 (5.2) 440 <0.001 

WLD score, 
mean (SD) 9,951 6.9 (2.1) 35,599 102 5.3 (2.3) 422 <0.001 

AFT score, 
mean (SD) 11,094 

 
16.4 (5.6) 39,223 120 13.6 (5.6) 476 <0.001 

Cognitive 
impairment 
(SIS score <5), 
No. (%)  

23,057 
 

1,997 (8.7) 126,336 515 99 (19.2) 3,027 <0.001 

Person time is measured from the first cognitive measurement to the last cognitive 
measurement. 
For incident cognitive impairment, we used the value of the last SIS measurement. We 
allowed cognitive impairment to vary over time (ie, incidence is not cumulative).  
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eTable 4. Unadjusted Change in Cognitive Function Over Time Among All Participants: REGARDS Study, 2003 to 2013 
 

Six-Item Screener 
Score 

(n=23,572) 

Word-List Learning 
Score 

(n=10,321) 

Word-List Delayed 
Recall Score 
(n=10,053) 

Animal Fluency Test 
Score 

(n=11,214) 

Incident Cognitive 
Impairment 

(SIS<5) 
(n=23,572) 

No. of 
incident 
strokes 

515 107 102 120 515 

 

Coefficient  
(95% CI) 

P 
Coefficient 
(95% CI) 

P 
Coefficient 
(95% CI) 

P 
Coefficient 
(95% CI) 

P Odds 
Ratio 

(95% CI) 

P 

Baseline 
cognitive 
score, per 1 
unit increase 

0.29 
(0.28 – 
0.31) 

<0.001 0.58 
(0.56 – 0.59) <0.001 0.49 

(-0.47 – 0.50 
<0.001 0.65 

(0.64 – 0.67) <0.001 
0.33 

(0.30 – 
0.36) 

<0.001 

Baseline slope 
without 
incident 
stroke, per 
year 

0.02 
(0.02 – 
0.02) 

<0.001 
0.22 

(0.18 – 0.27) <0.001 
0.08 

(0.06 – 0.10) <0.001 
-0.31 

(-0.35 – -
0.27) 

<0.001 
0.81 

(0.78 – 
0.83) 

<0.001 

Acute change 
after incident 
stroke 

-0.17 
(-0.23 – -

0.10) 
<0.001 

-2.52 
(-3.62 – -

1.42) 
<0.001 

-0.89 
(-1.38 – -

0.41) 
<0.001 

-0.08 
(-1.21 – 

1.04) 
0.89 

1.78 
(1.27 – 
2.50) 

0.001 

Change in 
slope after 

-0.06 
(-0.08 – -

<0.001 -0.02 
(-0.51 – 

0.95 -0.07 
(-0.28 – 

0.56 -0.79 
(-1.32 – -

0.004 1.29 
(1.14 – 

<0.001 
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incident 
stroke, per 
year 

0.04) 0.48) 0.15) 0.26) 1.45) 

Intercept 3.80 
(3.71 – 
3.89) 

<0.001 
7.0 

(6.66 – 7.32) <0.001 
3.31 

(3.18 – 3.44) <0.001 
6.06 

(5.79  - 
6.32) 

<0.001 NA  

Log 
likelihood 

-115797.2  -42585.7  -28795.0  -44838.6  -26429.4  
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eTable 5. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Restricted to Participants Who Were Stroke-Free at Baseline: REGARDS Study, 2003 to 2013  

 Six-Item Screener 
Score 

(n=22,324) 

Word-List Learning 
Score 

(n=9,893) 

Word-List Delayed 
Recall Score 

(n=9,638) 

Animal Fluency Test 
Score 

(n=10,730) 

No. of incident 
strokes 

439 93 88 107 

Variable Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Baseline cognitive 
score, per 1 unit 
increase 

0.17  
(0.15 – 0.18) 

<0.001 0.41  
(0.40 – 0.43) 

<0.001 0.34 
(0.33 – 0.36) 

<0.001 0.53  
(0.52 –0.55) 

<0.001 

Baseline slope without 
incident stroke, per 
year 

0.02  
(0.02 –0.02) 

<0.001 0.23  
(0.18 – 0.29) 

<0.001 0.08 
(0.06 – 0.11) 

<0.001 -0.31  
(-0.35 – -0.27) 

<0.001 

Acute change after 
incident stroke 

-0.09  
(-0.16 – -0.02) 

0.008 -1.75  
(-2.89 – -0.62) 

0.002 -0.55 
(-1.05 – -0.05) 

0.03 0.15 
(-1.00 – 1.31) 

0.80 

Change in slope after 
incident stroke, per 
year 

-0.06  
(-0.09 – -0.04) 

<0.001 -0.06 
(-0.59 – 0.47) 

0.83 -0.07 
(-0.30 – 0.15) 

0.53 -0.59 
(-1.16 – -0.02) 

0.042 

Age, per year -0.02  
(-0.02 – -0.01) 

<0.001 -0.14  
(-0.15 – -0.13) 

<0.001 -0.06  
(-0.06 – -0.06) 

<0.001 -0.12 
(-0.13 – -0.11) 

<0.001 

Intercept 5.30  
(5.18 – 5.42) 

<0.001 18.06  
(16.92 – 19.19) 

<0.001 7.90 
(7.43 – 8.37) 

<0.001 16.61 
(15.52 – 17.70) 

<0.001 
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Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance. 

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 

Alcohol use defined as heavy (7+ drinks per week for women and 14+ drinks per week for men), moderate (0-7 drinks per week for 
women and 0-14 drinks per week for men), and none (0 drinks per week). 4-item CES-D score measures depressive symptoms on a 
scale from 0 to 12. 
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eTable 6. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Among All Participants After Using Multiple Imputation for Missing Baseline Values of Covariates: REGARDS Study, 2003 to 2013  
 

Six-Item Screener 
(SIS) Score 
(n=25,459) 

Word-List Learning 
Score 

(n=11,029) 

Word-List 
Delayed Recall 

Score 
(n=10,741) 

Animal 
Fluency Test 

Score 
(n=11,997) 

Incident 
Cognitive 

Impairment 
(SIS<5) 

(n=25,459) 

No. of incident strokes 551 116 111 126 551 

Variable Coefficient 
(95% CI) 

Coefficient 
(95% CI) 

Coefficient 
(95% CI) 

Coefficient 
(95% CI) 

Odds Ratio 
(95% CI) 

Baseline cognitive score, per 
1 unit increase 

0.17 
(0.16 – 0.19) 

0.41 
(0.40 – 0.43) 

0.34 
(0.33 – 0.36) 

0.53 
(0.52 – 0.55) 

0.54 
(0.51 – 0.58) 

Baseline slope without 
incident stroke, per year 

0.02 
(0.02 – 0.02) 

0.21 
(0.16 – 0.27) 

0.08 
(0.06 – 0.10) 

-0.31 
(-0.35 – -0.27) 

0.87 
(0.85 – 0.89) 

Acute change after incident 
stroke 

-0.11 
(-0.17 – -0.05) 

-1.77 
(-2.79 – -0.75) 

-0.60 
(-1.05 – -0.14) 

0.22 
(-0.84 – 1.29) 

1.32 
(0.96 – 1.81) 

Change in slope after  
incident stroke, per year 

-0.05 
(-0.07 – -0.03) 

-0.07 
(-0.53 – 0.40) 

-0.06 
(-0.27 – 0.14) 

-0.65 
(-1.16 – -0.15) 

1.21 
(1.08 – 1.35) 

Age, per year -0.02 
(-0.02 – -0.02) 

-0.15 
(-0.15 – -0.14) 

-.06 
(-.07 – -.06) 

-0.12 
(-0.13 – -0.11) 

1.07 
(1.07 – 1.07) 

Intercept 5.35 
(5.23 – 5.47) 

18.04 
(16.96 – 19.11) 

7.79 
(7.34 – 8.24) 

16.64 
(15.62 – 17.66) 

NA 

Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
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memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance.  

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 
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eTable 7. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Among All Participants With Additional Adjustment for Baseline Renal Function and History of Myocardial Infarction: REGARDS 
Study, 2003 to 2013 
 Six-Item Screener 

Score 
(n=22,938) 

Word-List Learning 
Score 

(n=10,084) 

Word-List Delayed 
Recall Score 

(n=9,823) 

Animal Fluency Test 
Score 

(n=10,970) 

No. of incident 
strokes 

495 104 99 117 

 Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Baseline cognitive 
score, per 1 unit 
increase 

0.17 
(0.16 – 0.19) 

<0.001 0.41 
(0.39 – 0.43) 

<0.001 0.35 
(0.33 – 0.36) 

<0.001 0.54 
(0.52 – 0.55) 

<0.001 

Baseline slope 
without incident 
stroke, per year 

0.02 
(0.02 – 0.02 

<0.001 0.22 
(0.17 – 0.28) 

<0.001 0.08 
(0.06 – 0.10) 

<0.001 -0.31 
(-0.35 – -0.27) 

<0.001 

Acute change after 
incident stroke  

-0.11 
(-0.18 – -
0.05) 

0.001 -1.80 
(-2.87 – -0.73) 

0.001 -0.58 
(-1.05 – -0.10) 

0.02 0.19 
(-0.91 – 1.29) 

0.74 

Change in slope 
after incident stroke, 
per year 

-0.06 
(-0.08 – -
0.03) 

<0.001 0.01 
(-0.49 – 0.50) 

0.98 -0.05 
(-0.27 – 0.16) 

0.63 -0.67 
(-1.19 – -0.15) 

0.01 

Age, per year -0.02 
(-0.02 – -

<0.001 -0.14 
(-0.15 – -0.13) 

<0.001 -0.06 
(-0.06 – -0.06) 

<0.001 -0.12 
(-0.13 - -0.11) 

<0.001 
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0.01) 

Intercept 5.23 
(5.09 – 5.37) 

<0.001 18.11 
(16.81 – 
19.41) 

<0.001 7.86 
(7.31 – 8.41) 

<0.001 16.39 
(15.14 – 
17.64) 

<0.001 

Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance.  

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 

*Sample size and number of incident strokes decreased because some participants were missing information on renal function or 

history of myocardial infarction. 
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eTable 8. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Among All Participants With Adjustment for Death as a Covariate: REGARDS Study, 2003 to 2013 
 Six-Item Screener 

Score 
(n=23,571)* 

Word-List Learning 
Score 

(n=10,321) 

Word-List Delayed 
Recall Score 
(n=10,053) 

Animal Fluency Test 
Score 

(n=11,214) 

No. of incident 
strokes 

515 107 102 120 

 Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Baseline cognitive 
score, per 1 unit 
increase 

0.18 
(0.16 – 0.19) <0.001 0.41 

(0.39 – 0.43) <0.001 0.34 
(0.33 – 0.36) <0.001 0.54 

(0.52 – 0.55) <0.001 

Baseline slope 
without incident 
stroke, per year 

0.02 
(0.02 – 0.02) <0.001 0.22 

(0.16 – 0.27) <0.001 0.08 
(0.05 – 0.10) <0.001 -0.32 

(-0.36 – -0.28) <0.001 

Acute change after 
incident stroke  

-0.10 
(-0.16 – -

0.04) 
0.002 -1.82 

(-2.89 – -0.76) 0.001 -0.61 
(-1.08 – -0.14) 0.01 0.14 

(-0.96 – 1.23) 0.81 

Change in slope 
after incident stroke, 
per year 

-0.06 
(-0.08 – -

0.03) 
<0.001 0.03 

(-0.45 – 0.51) 0.91 -0.04 
(-0.25 – 0.17) 0.69 -0.63 

(-1.15 – -0.11) 0.02 

Age, per year -0.01 
(-0.02 – -

0.01) 
<0.001 -0.14 

(-0.15 – -0.13) <0.001 -0.06 
(-0.06 – -0.06) <0.001 -0.12 

(-0.13 – -0.11) <0.001 
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Intercept 
5.24 

(5.11 – 5.36) <0.001 
18.09 

(16.98 – 
19.20) 

<0.001 7.87 
(7.41 – 8.33) <0.001 

16.47 
(15.41 – 
17.54) 

<0.001 

Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance.  

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 

*One participant was missing the death indicator. 
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eTable 9. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Among All Participants Requiring Participants to Have ≥2 Follow-up Cognitive Measures After Baseline: REGARDS Study, 2003 to 
2013 
 Six-Item Screener 

Score* 
(n=19,039) 

Word-List Learning 
Score 

(n=4,275) 

Word-List Delayed 
Recall Score 

(n=4,095) 

Animal Fluency Test 
Score 

(n=4,300) 

No. of incident 
strokes 

446 54 53 57 

 Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Baseline cognitive 
score, per 1 unit 
increase 

0.17 
(0.16 – 0.19) <0.001 0.41 

(0.39 – 0.44) <0.001 0.34 
(0.32 – 0.36) <0.001 0.52 

(0.50 – 0.54) <0.001 

Baseline slope 
without incident 
stroke, per year 

0.02 
(0.02 – 0.02) <0.001 0.28 

(0.22 – 0.34) <0.001 0.10 
(0.07 – 0.12) <0.001 -0.33 

(-0.38 – -0.28) <0.001 

Acute change after 
incident stroke  

-0.10 
(-0.17 – -0.04) 0.001 -1.49 

(-2.76 – -0.21) 0.02 -0.74 
(-1.29 – -0.19) 0.01 -0.45 

(-1.84 – 0.94) 0.53 

Change in slope 
after incident stroke, 
per year 

-0.06 
(-0.08 – -0.03) <0.001 -0.01 

(-0.57 – 0.55) 0.98 0.09 
(-0.15 – 0.34) 0.46 -0.37 

(-1.05 – 0.30) 0.28 

Age, per year -0.02 
(-0.02 – -0.01) <0.001 -0.15 

(-0.16 – -0.13) <0.001 -0.06 
(-0.07 – -0.06) <0.001 -0.12 

(-0.13 – -0.10) <0.001 

Intercept 5.33 <0.001 17.74 <0.001 7.75 <0.001 16.95 <0.001 
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(5.21 – 5.46) (16.17 – 
19.30) 

(7.11 – 8.40) (15.37 – 
18.53) 

Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance.  

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 

*Three or more follow-up measurements were required for the Six-Item Screener analysis because the test was introduced earlier in 

the REGARDS study and performed more frequently. 
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eTable 10. Adjusted Changes in Global Cognitive Function, Executive Function, New Learning, and Verbal Memory Over Time 
Among All Participants by Stroke Type (470 Ischemic Strokes, 43 Hemorrhagic Strokes): REGARDS Study, 2003 to 2013 
 

Six-Item Screener Score 
(n=23,572) 

Word-List Learning 
Score 

(n=10,318) 

Word-List Delayed 
Recall Score 
(n=10,053) 

 
Animal Fluency Test 

Score 
(n=11,214) 

No. of incident 
strokes 

515 107 102 120 

Variable Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Coefficient 
(95% CI) P 

Baseline cognitive 
score, per 1 unit 
increase 

0.18  
(0.16 – 0.19) 

<0.001 0.41  
(0.40 – 0.43) 

<0.001 0.34 
(0.33 – 0.36) 

<0.001 0.54  
(0.52 – 0.55) 

<0.001 

Baseline slope 
without incident 
stroke, per year 

0.02  
(0.02 – 0.02) 

<0.001 0.22  
(0.17 – 0.28) 

<0.001 0.08 
(0.06 – 0.10) 

<0.001 -0.31  
(-0.35 – -0.27) 

<0.001 

Acute change after 
incident ischemic 
stroke 

-0.11   
(-0.18 – -0.05) 

0.001 -1.82 
(-2.94 – -0.69) 

0.002 -0.56 
(-1.05 – -0.07) 

0.027 0.31 
(-0.84 – 1.47) 

0.59 

Acute change after 
incident 
hemorrhagic stroke 

-0.01  
(-0.23 – 0.21) 

0.96 -1.52 
(-5.22 – 2.18) 

0.42 -0.92 
(-2.40 – 0.55) 

0.22 -1.09 
(-4.72 – 2.54) 

0.56 

Change in slope 
after incident 
ischemic stroke, per 

-0.05 
(-0.07 – -0.02) 

<0.001 -0.01 
(-0.52 – 0.49) 

0.96 -0.05 
(-0.27 – 0.17) 

0.64 -0.74 
(-1.30 – -0.18) 

0.01 
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year 

Change in slope 
after incident 
hemorrhagic stroke, 
per year 

-0.16 
(-0.24 – -0.07) 

<0.001 0.75  
(-1.28 – 2.78) 

0.47 0.06 
(-0.72 – 0.84) 

0.89 -0.01 
(-1.39 – 1.37) 

0.99 

Age, per year -0.02  
(-0.02 – -0.01) 

<0.001 -0.14  
(-0.15 – -0.13) 

<0.001 -0.06  
(-0.06 – -0.06) 

<0.001 -0.12 
(-0.13 – -0.11) 

<0.001 

Intercept 5.28  
(5.16 – 5.40) 

<0.001 18.17  
(17.06 – 19.28) 

<0.001 7.91 
(7.45 – 8.38) 

<0.001 16.57 
(15.51 – 17.64) 

<0.001 

Interpretative Key: The Six-Item Screener measures global cognition (scores range 0-6). The Consortium to Establish a Registry for 
Alzheimer’s Disease Word-List Learning assesses new learning (scores range 0-30), the Word-List Delayed Recall assesses verbal 
memory (scores range 0-10), and the Animal Fluency Test assesses executive function with scores representing number of animals 
generated in 1 minute. For all cognitive tests, higher scores indicate better performance.  

Linear mixed-effects models included a random intercept, calendar time, and adjust for time-varying incident stroke, time since 
incident stroke, and baseline values of cognitive scores, age, sex, race, race*time (for Word-List Learning and Word-List Delayed 
Recall only), education, region, systolic blood pressure, cigarette smoking, waist  circumference, diabetes, self-reported stroke, 
depressive symptoms, income, alcohol use, and self-reported health status.  Six-Item Screener model also included random effect for 
slope. 

 

© 2015 American Medical Association. All rights reserved. 
 


