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ONLINE SUPPLEMENT
Performance of the NINDS-CSN 5-minute Cognitive Protocol in a National Population-Based Sample

Supplemental Tables and Figures
Supplemental Table I.  NINDS-CSN 5-Minute Protocol raw scores by Age and Educational Level: Number of Participants, Mean, SD, and Selected Percentiles.  Data are weighted based on the 2000 US population census by age, sex, race, and geographic region.  An individual’s performance may be directly compared to weighted scores, which represent a national standard of age- and education-matched peers.  
	
	Age in years

	Educational Level
	45-49
	50-54
	55-69
	60-64
	65-69
	70-74
	75-79
	80-84
	85+
	Totals

	Less than high school

	N
	1
	10
	23
	99
	138
	173
	140
	86
	54
	724

	Mean
	10
	9.72
	9.81
	9.80
	9.99
	9.83
	9.34
	8.61
	6.65
	8.79

	SD
	NA
	0.83
	2.03
	1.59
	1.63
	1.93
	1.75
	1.75
	3.05
	2.51

	1st quartile
	10
	9
	9
	9
	9
	9
	9
	7
	4
	8

	Median
	10
	10
	10
	10
	10
	10
	10
	8.5
	7
	9

	3rd quartile
	10
	10
	11.5
	11
	11
	11
	11
	10
	9
	11

	High school graduate

	N
	12
	55
	110
	339
	398
	377
	272
	162
	78
	1803

	Mean
	10.89
	11.08
	10.88
	10.70
	10.34
	10.18
	9.88
	9.56
	8.46
	10.29

	SD
	0.49
	1.32
	0.78
	1.31
	1.63
	1.37
	1.70
	1.86
	2.55
	1.70

	1st quartile
	11
	11
	10.25
	10
	10
	9
	9
	9
	7
	10

	Median
	11
	11
	11
	11
	11
	10
	10
	10
	9
	11

	3rd quartile
	11
	12
	11
	12
	11
	11
	11
	11
	11
	11

	Some college

	N
	21
	77
	125
	402
	433
	357
	301
	150
	75
	1941

	Mean
	10.76
	10.63
	11.11
	10.93
	10.69
	10.38
	9.97
	9.69
	9.25
	10.47

	SD
	1.16
	1.15
	1.17
	1.08
	1.27
	1.38
	1.84
	2.17
	2.28
	1.60

	1st quartile
	11
	10
	11
	11
	10
	10
	9
	9
	8
	10

	Median
	11
	11
	12
	11
	11
	11
	11
	10
	10
	11

	3rd quartile
	11
	11
	12
	12
	12
	11
	11
	11
	11
	12

	College graduate and above

	N
	31
	135
	184
	602
	566
	524
	387
	204
	98
	2731

	Mean
	10.97
	11.27
	11.27
	11.05
	10.97
	10.68
	10.40
	10.15
	9.28
	10.89

	SD
	0.97
	0.74
	0.93
	1.15
	1.17
	1.39
	1.58
	1.51
	2.43
	1.33

	1st quartile
	10
	11
	11
	11
	10
	10
	10
	9
	8
	10

	Median
	11
	11
	12
	11
	11
	11
	11
	10
	10
	11

	3rd quartile
	12
	12
	12
	12
	12
	12
	12
	11
	11
	12

	Totals

	N
	65
	277
	442
	1442
	1535
	1431
	1100
	602
	305
	7199

	Mean
	10.92
	11.04
	11.13
	10.90
	10.71
	10.42
	10.06
	9.73
	8.69
	10.54

	SD
	0.91
	1.02
	1.04
	1.21
	1.37
	1.44
	1.73
	1.88
	2.67
	1.64

	1st quartile
	11
	11
	11
	10
	10
	10
	9
	9
	7
	10

	Median
	11
	11
	11
	11
	11
	11
	10
	10
	9
	11

	3rd quartile
	11
	12
	12
	12
	12
	11
	11
	11
	11
	12


Supplemental Table II.  NINDS-CSN 5-Minute Protocol z-scores by Age and Educational Level: Number of Participants, Mean, SD, and Selected Percentiles.  Data are weighted based on the 2000 US population census by age, sex, race, and geographic region.  An individual’s performance may be directly compared to weighted scores, which represent a national standard of age- and education-matched peers.  
	
	Age in years

	Educational Level
	45-49
	50-54
	55-69
	60-64
	65-69
	70-74
	75-79
	80-84
	85+
	Totals

	Less than high school

	N
	1
	10
	23
	99
	138
	173
	140
	86
	54
	724

	Mean
	0.056
	-0.406
	-0.213
	-0.282
	-0.192
	-0.283
	-0.498
	-0.843
	-1.926
	-0.808

	SD
	NA
	0.696
	1.186
	0.825
	0.926
	1.217
	1.005
	0.935
	1.970
	1.484

	1st quartile
	0.056
	-1.070
	-1.116
	-0.622
	-0.618
	-0.773
	-0.977
	-1.459
	-3.612
	-1.339

	Median
	0.056
	-0.171
	-0.103
	-0.047
	-0.199
	-0.303
	-0.358
	-0.781
	-1.403
	-0.414

	3rd quartile
	0.056
	0.056
	0.862
	0.240
	0.328
	0.527
	0.172
	-0.073
	-0.199
	0.160

	High school graduate

	N
	12
	55
	110
	339
	398
	377
	272
	162
	78
	1803

	Mean
	0.493
	0.600
	0.287
	0.280
	0.045
	0.001
	-0.193
	-0.310
	-0.823
	0.076

	SD
	0.375
	0.851
	0.552
	0.796
	0.907
	0.780
	0.892
	0.951
	1.443
	0.963

	1st quartile
	0.533
	0.320
	0.056
	-0.043
	-0.364
	-0.422
	-0.622
	-0.917
	-1.411
	-0.311

	Median
	0.535
	0.527
	0.320
	0.320
	0.208
	0.112
	-0.103
	-0.091
	-0.466
	0.264

	3rd quartile
	0.623
	0.942
	0.607
	0.806
	0.629
	0.519
	0.423
	0.252
	0.216
	0.631

	Some college

	N
	21
	77
	125
	402
	433
	357
	301
	150
	75
	1941

	Mean
	0.323
	0.141
	0.443
	0.435
	0.271
	0.082
	-0.077
	-0.182
	-0.438
	0.146

	SD
	0.507
	0.744
	0.700
	0.657
	0.777
	0.726
	0.974
	1.158
	1.317
	0.901

	1st quartile
	0.120
	-0.398
	0.216
	0.160
	-0.207
	-0.207
	-0.558
	-0.709
	-0.885
	-0.294

	Median
	0.320
	0.376
	0.631
	0.471
	0.415
	0.216
	0.056
	0.080
	-0.207
	0.320

	3rd quartile
	0.471
	0.527
	0.942
	0.940
	0.734
	0.527
	0.527
	0.629
	0.164
	0.734

	College graduate and above

	N
	31
	135
	184
	602
	566
	524
	387
	204
	98
	2731

	Mean
	0.691
	0.677
	0.740
	0.571
	0.513
	0.366
	0.209
	0.125
	-0.408
	0.502

	SD
	0.803
	0.500
	0.629
	0.727
	0.788
	0.838
	0.807
	0.790
	1.329
	0.805

	1st quartile
	-0.047
	0.423
	0.368
	0.216
	0.160
	-0.103
	-0.247
	-0.311
	-0.781
	0.112

	Median
	0.679
	0.639
	0.782
	0.631
	0.575
	0.519
	0.320
	0.212
	-0.131
	0.575

	3rd quartile
	1.512
	0.942
	1.149
	1.149
	0.990
	0.886
	0.838
	0.631
	0.575
	1.046

	Totals

	N
	65
	277
	442
	1442
	1535
	1431
	1100
	602
	305
	7199

	Mean
	0.59
	0.50
	0.55
	0.45
	0.31
	0.16
	-0.03
	-0.16
	-0.74
	0.250

	SD
	0.70
	0.69
	0.69
	0.75
	0.85
	0.85
	0.92
	1.00
	1.55
	0.963

	1st quartile
	0.22
	0.12
	0.22
	0.11
	-0.15
	-0.25
	-0.46
	-0.73
	-1.60
	-0.151

	Median
	0.54
	0.53
	0.63
	0.53
	0.42
	0.26
	0.06
	0.00
	-0.31
	0.423

	3rd quartile
	0.89
	0.94
	1.05
	0.94
	0.84
	0.68
	0.55
	0.53
	0.22
	0.838


Supplemental Table III.  Odds of lower NINDS-CSN 5-Minute Protocol raw scores as a function of demographics, depressive symptoms, and FSRP component scores (N=6,430).
	
	Unadjusted Models
	Adjusted only for Demographicsa
	Fully Adjusted Modelsb

	
	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	CES-D-4 Depression
	1.07
	1.05–1.10
	1.05
	1.03–1.08
	1.08
	1.05–1.10

	FSRP (1 SD increments)
	1.82    
	1.75–1.92
	1.92
	1.82–2.08
	–
	–

	Age (10 year intervals)
	2.00
	1.89–2.08
	2.22
	2.08–2.38
	2.17
	2.04–2.33

	Systolic blood pressure (10mmHg intervals)
	1.15
	1.12–1.19
	1.18
	1.12–1.23
	1.08
	1.01–1.14

	Antihypertensive medication
	1.47
	1.35–1.61
	1.28
	1.18–1.41
	1.06
	1.04–1.16

	Diabetes
	1.43
	1.30–1.61
	1.14
	1.02–1.27
	1.05
	0.85–1.08

	Left ventricular hypertrophy
	1.35
	1.18–1.56
	1.15
	0.99–1.33
	1.00    
	0.86–1.16

	Atrial fibrillation
	1.39
	1.19–1.61
	1.37
	1.18–1.61
	1.14
	0.95–1.33

	Heart disease
	1.72
	1.52–1.92
	1.47
	1.32–1.67
	1.18
	1.03–1.33

	Current smoker 
	1.04
	0.92–1.19
	0.91
	0.80–1.03
	1.10
	0.96–1.27


Notes:  a=includes sex, race, region, and education, b=after adjusting for each of the other variables in the table. FSRP=Framingham Stroke Risk Profile, HS=high school; entries in bold have 95% CIs that do not include 1.0. 
Supplemental Table IV.  Association of NINDS-CSN 5-Minute Protocol z-scores with demographics, depressive symptoms, and FSRP scores and components (N=6,430).

	
	Unadjusted Models
	Adjusted only for Demographicsa
	Fully Adjusted Modelsb

	
	Estimate
	Std. Error
	t Score
	P value
	Estimate
	Std. Error
	t Score
	P value
	Estimate
	Std. Error
	t Score
	P value

	CES-D-4 Depression
	-0.049
	0.0057
	-8.568
	< 0.001
	-0.035
	0.0055
	-6.271
	< 0.001
	-0.041
	0.0056
	-7.306
	< 0.001

	FSRP
	-0.029
	0.0012
	-24.48
	< 0.001
	-0.023
	0.0012
	-19.316
	< 0.001
	--
	--
	--
	--

	Age
	-0.034
	0.0012
	-27.01
	< 0.001
	-0.030
	0.0012
	-25.250
	< 0.001
	-0.029
	0.0013
	-22.152
	< 0.001

	Systolic blood pressure
	-0.0076
	0.0007
	-10.86
	< 0.001
	-0.0043
	0.00068
	-6.275
	< 0.001
	-0.0016
	0.00071
	-2.280
	0.02

	Antihypertensive medication
	-0.22
	0.023
	-9.565
	< 0.001
	-0.13
	0.022
	-5.968
	< 0.001
	-0.034
	0.023
	-1.47
	0.14

	Diabetes
	-0.24
	0.029
	-8.019
	< 0.001
	-0.10
	0.028
	-3.533
	< 0.001
	-0.051
	0.029
	-1.797
	0.07

	Left ventricular hypertrophy
	-0.17
	0.039
	-4.363
	< 0.001
	-0.069
	0.037
	-1.854
	0.06
	0.005
	0.037
	0.148
	0.88

	Atrial fibrillation
	-0.18
	0.043
	-4.160
	< 0.001
	-0.16
	0.040
	-3.973
	< 0.001
	-0.051
	0.041
	-1.246
	0.21

	Heart disease
	-0.29
	0.031
	-9.141
	< 0.001
	-0.19
	0.030
	-6.439
	< 0.001
	-0.075
	0.031
	-2.406
	0.02

	Current smoker 
	-0.017
	0.036
	-0.491
	0.62
	0.065
	0.034
	1.933
	0.05
	-0.033
	0.034
	-0.965
	0.33


Notes:  a=includes sex, race, region, and education, b=after adjusting for each of the other variables in the table. FSRP=Framingham Stroke Risk Profile; entries in bold are significant at p < 0.05. 

Supplemental Table V.  Parameter estimates and standard error estimates from linear regression models of NINDS-CSN 5-Minute Protocol z-scores on demographics, depressive symptoms, and FSRP scores and components (N=6,430).
	Model
	Predictor
	Estimate
	Standard Error
	p-value
	Standardized Estimate*
	R2
	AIC
	SD of residuals**

	Demographics Only, Adjusted for Other Model Terms
	Intercept
	1.700
	0.100
	<0.001
	---
	
	
	

	
	Race, African American
	-0.224
	0.023
	<0.001
	-0.112
	
	
	

	
	Education
	
	
	
	
	
	
	

	
	    Less than high school
	---
	---
	---
	---
	
	
	

	
	    High school graduate
	0.369
	0.041
	<0.001
	0.168
	
	
	

	
	    Some college
	0.539
	0.041
	<0.001
	0.251
	
	
	

	
	    College graduate and above
	0.782
	0.040
	<0.001
	0.398
	
	
	

	
	Gender, Male
	-0.255
	0.022
	<0.001
	-0.133
	
	
	

	
	Region
	
	
	
	
	
	
	

	
	    Stroke Belt
	---
	---
	---
	---
	
	
	

	
	    Stroke Buckle
	-0.026
	0.030
	0.382
	-0.011
	
	
	

	
	    Nonbelt
	0.128
	0.024
	<0.001
	0.066
	
	
	

	
	Age, per year
	-0.029
	0.001
	<0.001
	-0.267
	0.185
	16211.20
	0.860

	FRSP, Unadjusted
	Intercept
	0.690
	0.027
	<0.001
	---
	
	
	

	
	FSRP per 1 SD increment
	-0.341
	0.013
	<0.001
	-0.312
	0.097
	16853.65
	0.905

	FRSP, Adjusted for Demographics
	Intercept
	0.110
	0.049
	0.024
	---
	
	
	

	
	Race, African American
	-0.145
	0.024
	<0.001
	-0.073
	
	
	

	
	Education
	
	
	
	
	
	
	

	
	    Less than high school
	---
	---
	---
	---
	
	
	

	
	    High school graduate
	0.361
	0.041
	<0.001
	0.164
	
	
	

	
	    Some college
	0.535
	0.041
	<0.001
	0.249
	
	
	

	
	    College graduate and above
	0.752
	0.041
	<0.001
	0.383
	
	
	

	
	Gender, Male
	-0.164
	0.023
	<0.001
	-0.086
	
	
	

	
	Region
	
	
	
	
	
	
	

	
	    Stroke Belt
	---
	---
	---
	---
	
	
	

	
	    Buckle
	-0.028
	0.030
	0.362
	-0.011
	
	
	

	
	    Nonbelt
	0.102
	0.024
	<0.001
	0.053
	
	
	

	
	FSRP (+1 SD difference)
	-0.263
	0.013
	<0.001
	-0.240
	0.168
	16350.30
	0.870

	Individual Vascular Risk Factors, Adjusted for Other Model Terms
	Intercept
	1.996
	0.128
	<0.001
	---
	
	
	

	
	Race, African American
	-0.199
	0.024
	<0.001
	-0.100
	
	
	

	
	Education
	
	
	
	
	
	
	

	
	    Less than high school
	---
	---
	---
	---
	
	
	

	
	    High school graduate
	0.326
	0.041
	<0.001
	0.148
	
	
	

	
	    Some college
	0.490
	0.041
	<0.001
	0.228
	
	
	

	
	    College graduate and above
	0.710
	0.040
	<0.001
	0.362
	
	
	

	
	Gender, Male
	-0.262
	0.022
	<0.001
	-0.137
	
	
	

	
	Region
	
	
	
	
	
	
	

	
	    Stroke Belt
	---
	---
	---
	---
	
	
	

	
	    Stroke Buckle
	-0.023
	0.030
	0.4517
	-0.009
	
	
	

	
	    Nonbelt
	0.126
	0.024
	<0.001
	0.065
	
	
	

	
	CES-D-4
	-0.041
	0.006
	<0.001
	-0.084
	
	
	

	
	Age, Years
	-0.029
	0.001
	<0.001
	-0.260
	
	
	

	
	Systolic blood pressure
	-0.002
	0.001
	0.0184
	-0.028
	
	
	

	
	Heart disease
	-0.072
	0.031
	0.0210
	-0.027
	
	
	

	
	Atrial fibrillation
	-0.055
	0.041
	0.1869
	-0.015
	
	
	

	
	Antihypertensive medication
	-0.032
	0.023
	0.1677
	-0.017
	
	
	

	
	Diabetes
	-0.053
	0.029
	0.0630
	-0.022
	
	
	

	
	Left ventricular hypertrophy
	0.005
	0.037
	0.9032
	0.001
	
	
	

	
	Current smoker
	-0.032
	0.034
	0.3564
	-0.011
	0.196
	16144.84
	0.855


Notes: *X (independent variable) and Y (dependent variable) standardization; **Or the root mean square of errors (RMSE); ***Reference level.  Stroke Belt=resident of NC, SC, GA, TN, MS, AL, LA, AR; Stroke Buckle=resident of coastal plains of NC, SC, GA; HS=high school; CES-D=4-item Center for Epidemiologic Studies - Depression scale.  
Supplemental Figure 1.  Histograms of the NINDS-CSN 5-Minute Protocol raw scores (Panel a) and z-scores (Panel b).
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Supplemental Figure II.  NINDS-CSN 5-Minute Protocol z-scores by age and selected percentiles.  Data are weighted based on the 2000 US population census by age, sex, race, and geographic region.
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Supplemental Figure III.  NINDS-CSN 5-Minute Protocol z-scores by educational level and selected percentiles.  Data are weighted based on the 2000 US population census by age, sex, race, and geographic region.
