	Varilables
	Hemoglobin-to-red blood celldistribution width ratio（HRR）

	
	Total
	Q1
(＜0.93)
	Q2
（0.94-1.02）
	Q3
(1.03-1.16)
	Q4
(＞1.17)
	p-Value

	Number of participants
	2433
	608
	603
	610
	612
	

	Age (years)
	69.4 ± 6.7
	70.8 ± 6.8
	69.7 ± 6.9
	68.9 ± 6.8
	68.2 ± 6.2
	< 0.001

	Gender, n (%)
	
	
	
	
	
	< 0.001

	Male
	1185 (48.7)
	204 (33.6)
	222 (36.8)
	319 (52.3)
	440 (71.9)
	

	Female
	1248 (51.3)
	404 (66.4)
	381 (63.2)
	291 (47.7)
	172 (28.1)
	

	BMI(kg/m2)
	29.2 ± 6.4
	30.1 ± 7.6
	29.3 ± 6.4
	28.5 ± 5.7
	28.8 ± 5.5
	< 0.001

	Race/ethnicity, n(%)
	
	
	
	
	
	< 0.001

	Non-Hispanic white
	1221 (50.2)
	249 (41)
	285 (47.3)
	337 (55.2)
	350 (57.2)
	

	Non-Hispanic black
	547 (22.5)
	228 (37.5)
	162 (26.9)
	88 (14.4)
	69 (11.3)
	

	Mexican American
	206 ( 8.5)
	41 (6.7)
	44 (7.3)
	51 (8.4)
	70 (11.4)
	

	Other Hispanic
	240 ( 9.9)
	49 (8.1)
	60 (10)
	74 (12.1)
	57 (9.3)
	

	Other Race
	219 ( 9.0)
	41 (6.7)
	52 (8.6)
	60 (9.8)
	66 (10.8)
	

	Others
	
	
	
	
	
	

	Education level (year), n (%)
	
	
	
	
	
	< 0.001

	Less than 9th grade
	250 (10.3)
	78 (12.8)
	59 (9.8)
	55 (9)
	58 (9.5)
	

	9-11th Grade
	317 (13.0)
	101 (16.6)
	77 (12.8)
	82 (13.4)
	57 (9.3)
	

	High School Grad/GED 
	580 (23.8)
	153 (25.2)
	163 (27)
	134 (22)
	130 (21.2)
	

	Some College or AA degree
	708 (29.1)
	165 (27.1)
	172 (28.5)
	170 (27.9)
	201 (32.8)
	

	College graduate or above
	578 (23.8)
	111 (18.3)
	132 (21.9)
	169 (27.7)
	166 (27.1)
	

	Marital status, n(%)
	
	
	
	
	
	< 0.001

	Married or living with a partn
	1414 (58.1)
	283 (46.6)
	335 (55.6)
	382 (62.6)
	414 (67.6)
	

	Living alone
	1018 (41.9)
	324 (53.4)
	268 (44.4)
	228 (37.4)
	198 (32.4)
	

	Family income, n (%)
	
	
	
	
	
	< 0.001

	Low
	709 (29.1)
	207 (34)
	184 (30.5)
	169 (27.7)
	149 (24.3)
	

	Medium
	938 (38.6)
	261 (42.9)
	242 (40.1)
	216 (35.4)
	219 (35.8)
	

	High 
	786 (32.3)
	140 (23)
	177 (29.4)
	225 (36.9)
	244 (39.9)
	

	Smoking status, n (%)
	
	
	
	
	
	< 0.001

	No
	2260 (92.9)
	543 (89.3)
	563 (93.4)
	576 (94.4)
	578 (94.4)
	

	Yes
	173 ( 7.1)
	65 (10.7)
	40 (6.6)
	34 (5.6)
	34 (5.6)
	

	Alcohol status,n(%)
	
	
	
	
	
	< 0.001

	Never
	366 (15.0)
	125 (20.6)
	99 (16.4)
	76 (12.5)
	66 (10.8)
	

	Former
	676 (27.8)
	209 (34.4)
	164 (27.2)
	161 (26.4)
	142 (23.2)
	

	Current
	1391 (57.2)
	274 (45.1)
	340 (56.4)
	373 (61.1)
	404 (66)
	

	Hypertension, n (%)
	
	
	
	
	
	< 0.001

	Yes
	717 (29.5)
	118 (19.4)
	170 (28.2)
	212 (34.8)
	217 (35.5)
	

	No
	1716 (70.5)
	490 (80.6)
	433 (71.8)
	398 (65.2)
	395 (64.5)
	

	Diabetes, n (%)
	
	
	
	
	
	< 0.001

	Yes
	1628 (66.9)
	341 (56.1)
	411 (68.2)
	426 (69.8)
	450 (73.5)
	

	No
	805 (33.1)
	267 (43.9)
	
	184 (30.2)
	162 (26.5)
	

	Coronary heart disease,n (%)
	
	
	
	
	
	0.067

	Yes
	2204 (90.9)
	535 (88.6)
	542 (90.5)
	561 (92)
	566 (92.6)
	

	No
	220 ( 9.1)
	69 (11.4)
	57 (9.5)
	49 (8)
	45 (7.4)
	

	Stroke, n (%)
	
	
	
	
	
	< 0.001

	Yes
	2260 (92.9)
	543 (89.3)
	563 (93.4)
	576 (94.4)
	578 (94.4)
	

	No
	173 ( 7.1)
	65 (10.7)
	40 (6.6)
	34 (5.6)
	34 (5.6)
	

	Cognitive score
	0.1 (-0.7, 0.8)
	-0.2 (-0.9, 0.4)
	0.0 (-0.6, 0.7)
	0.2 (-0.5, 0.8)
	0.3 (-0.5, 1.0)
	< 0.001

	DSST, Mean +SD
	16.8 ± 5.5
	15.3 ± 5.0
	16.9 ± 5.4
	17.5 ± 5.5
	17.6 ± 5.7
	< 0.001

	AFT, Mean±SD
	0.1 (-0.5, 0.7)
	0.1 (-0.5, 0.7)
	0.3 (-0.3, 0.9)
	0.3 (-0.3, 0.9)
	0.1 (-0.5, 0.7)
	0.005

	CERAD-IRT, Mean +SD
	0.1 (-0.3, 0.9)
	0.1 (-0.7, 0.6)
	0.1 (-0.7, 0.9)
	0.1 (-0.3, 0.9)
	0.1 (-0.3, 0.9)
	0.035

	CERAD-DRT, Mean +SD
	0.0 (-0.7, 0.7)
	-0.2 (-0.9, 0.5)
	0.0 (-0.7, 0.8)
	0.1 (-0.6, 0.9)
	0.2 (-0.6, 0.8)
	< 0.001

	Z score, Median (IQR)
	0.0 (-0.7, 0.7)
	-0.2 (-0.9, 0.5)
	0.0 (-0.7, 0.8)
	0.1 (-0.6, 0.9)
	0.2 (-0.6, 0.8)
	< 0.001


Table 1. Baseline Characteristics of Study Participants by HRR Quartiles (NHANES 2011–2014, N=2,433)
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Abbreviations: HRR, hemoglobin-to-red blood cell distribution width ratio; BMI, body mass index; .DSST Digit Symbol substation test, AFT Animal Fluency Test, CERAD Consortium to Establish a Registry for Alzheimer’s disease; CERAD-IRT immediate recall in CERAD trial, CERAD-DRT delayed recall in CERAD trial, Z score is average of the standardized scores of DSST, AFT, CERAD-IRT, CERAD-DRT, SD standard deviation, IQR interquartile range, Q1-Q4 Quartile according to Hemoglobin-to-red blood celldistribution width ratio intake

