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	eTable 1. Characteristics of participants with complete and missing chronic kidney diseasea data

	
	No. of Participants, %
	P for difference

	Characteristics
	Complete
	Missing
	

	Total
	769 (100.0)
	86 (100.0)
	

	Age group, y
	
	
	

	  20-39
	374 (54.5)
	33 (57.0)
	0.88

	  40-59
	185 (28.0)
	24 (55.1)
	

	  ≥ 60
	210 (17.5)
	29 (17.8)
	

	Sex
	
	
	

	  Men
	285 (30.3)
	49 (49.1)
	0.006

	  Women
	484 (69.7)
	37 (50.9)
	

	Race/ethnicity b
	
	
	

	  Non-Hispanic White
	371 (70.6)
	41 (68.0)
	0.006

	  Non-Hispanic Black
	175 (10.8)
	34 (22.0)
	

	  Hispanic
	85 (6.8)
	7 (5.9)
	

	  Other
	138 (11.8)
	4 (4.0)
	

	Education level c
	
	
	

	  Less than high school
	199 (20.2)
	29 (22.9)
	0.10

	  High school graduate
	177 (23.8)
	20 (34.0)
	

	  Some college
	219 (28.6)
	23 (28.5)
	

	  College graduate or higher
	173 (27.3)
	13 (14.5)
	


a Chronic kidney disease was defined as having a urine albumin to creatinine ratio ≥30 mg/g or an estimated glomerular filtration rate <60 mL/min/1.73 m2.
b Race/ethnicity was self-reported. The "other" group included other non-Hispanic races or multiple races.
c Two participants refused to report or did not know their education level.
	eTable 2. Prevalence ratio for cardiometabolic diseases among adults by weight category

	Weight Category
	Dyslipidemiaa
	
	Hypertensionb
	
	Prediabetesc
	
	Diabetesd
	
	Chronic kidney diseasee
	
	Cardiovascular diseasef

	
	PR (95% CI)g
	P value
	
	PR (95% CI)g
	P value
	
	PR (95% CI)g
	P value
	
	PR (95% CI)g
	P value
	
	PR (95% CI)g
	P value
	
	PR (95% CI)g
	P value

	Underweighth
	1.00 (reference)
	
	
	1.00 (reference)
	
	
	1.00 (reference)
	
	
	1.00 (reference)
	
	
	1.00 (reference)
	
	
	1.00 (reference)
	

	Normal weighti
	1.35 (1.14-1.59)
	<.001
	
	1.10 (0.95-1.26)
	.20
	
	1.07 (0.85-1.34)
	.56
	
	1.86 (1.21-2.85)
	.005
	
	0.63 (0.54-0.74)
	<.001
	
	0.76 (0.56-1.02)
	.07

	Overweightj
	2.09 (1.78-2.46)
	<.001
	
	1.40 (1.22-1.60)
	<.001
	
	1.49 (1.18-1.87)
	<.001
	
	3.10 (2.03-4.74)
	<.001
	
	0.60 (0.51-0.72)
	<.001
	
	0.85 (0.64-1.14)
	.28

	Obesityk
	2.60 (2.21-3.06)
	<.001
	
	1.81 (1.57-2.07)
	<.001
	
	1.70 (1.36-2.14)
	<.001
	
	6.82 (4.47-10.40)
	<.001
	
	0.79 (0.67-0.93)
	.006
	
	1.15 (0.86-1.54)
	.35


a Dyslipidemia was defined as having a total cholesterol level ≥240 mg/dL or a high-density lipoprotein cholesterol level <40 mg/dL for men or <50 mg/dL for women or self-reported current use of lipid-lowering drugs.
b Hypertension had blood pressure ≥130/80 mm Hg or self-reported current use of anti-hypertensive drugs.
c Prediabetes had a hemoglobin A1c level of 5.7-6.4% or a fasting plasma glucose level of 100-125 mg/dL among people without self-reported diabetes.
d Diabetes was defined as having a self-reported diagnosis of diabetes by a physician or other health professional, a fasting plasma glucose level ≥126 mg/dL or a hemoglobin A1c level ≥6.5%.
e Chronic kidney disease was defined as having a urine albumin to creatinine ratio ≥30 mg/g or an estimated glomerular filtration rate <60 mL/min/1.73 m2.
f Cardiovascular disease was a composite endpoint of self-reported congestive heart failure, coronary heart disease, heart attack, and stroke.

g Prevalence ratio was estimated using Poisson regressions, adjusting for age, sex, and race/ethnicity.
h Underweight was defined as body mass index <18.5 kg/m2.

i Normal weight was defined as 18.5 kg/m2≤ body mass index <25.0 kg/m2.

j Overweight was defined as 25.0 kg/m2≤ body mass index <30.0 kg/m2.

k Obesity was defined as body mass index ≥30.0 kg/m2.

	eTable 3. Prevalence of cardiometabolic diseases among adults with underweighta by lifestyle factors

	
	
	Dyslipidemiab
	
	Hypertensionc
	
	Prediabetesd
	
	Diabetese

	Characteristics
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i

	Non-excessive drinkingj
	
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	
	528
	22.9 (20.8 to 24.9)
	558
	21.1 (20.0 to 22.3)
	
	259
	19.7 (14.7 to 24.7)
	259
	2.7 (1.2 to 4.1)

	  No
	
	153
	27.1 (23.0 to 31.1)
	165
	31.4 (27.6 to 35.2)
	
	67
	25.4 (12.2 to 38.5)
	67
	3.3 (0.4 to 6.2) o

	  P for difference
	
	
	0.07
	
	
	<.001
	
	
	0.42
	
	
	0.68

	Meeting physical activity guidelinesk
	
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	
	223
	18.8 (15.1 to 22.6)
	
	242
	18.5 (17.7 to 19.3)
	
	117
	15.6 (9.0 to 22.2)
	
	117
	0.8 (-0.5 to 2.0) o

	  No
	
	435
	27.8 (27.4 to 28.2)
	
	455
	27.0 (26.4 to 27.5)
	
	198
	25.2 (18.6 to 31.8)
	
	198
	5.0 (2.6 to 7.3)

	  P for difference
	
	
	<.001
	
	
	<.001
	
	
	0.04
	
	
	<.001

	Meeting recommended sleep durationl
	
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	
	326
	22.6 (15.5 to 29.7)
	342
	26.8 (21.3 to 32.3)
	
	154
	19.4 (12.0 to 26.7)
	154
	1.6 (0.4 to 2.8) o

	  No
	
	257
	24.1 (16.1 to 32.1)
	267
	25.8 (19.4 to 32.3)
	
	128
	25.5 (15.3 to 35.7)
	128
	3.9 (1.7 to 6.2)

	  P for difference
	
	
	0.8
	
	
	0.93
	
	
	0.39
	
	
	0.06

	Smoking statusm
	
	
	
	
	
	
	
	
	
	
	
	

	  Never
	
	348
	15.8 (14.4 to 17.3)
	364
	20.0 (18.2 to 21.9)
	
	166
	15.1 (9.5 to 20.7)
	
	166
	1.5 (0.5 to 2.4) o

	  Former
	
	112
	24.7 (18.9 to 30.5)
	119
	36.8 (34.2 to 39.5)
	
	57
	27.4 (8.9 to 45.8) o
	
	6.0 (0.2 to 11.9) o

	  Current
	
	316
	32.4 (29.3 to 35.6)
	333
	32.0 (29.1 to 34.8)
	
	143
	27.0 (18.3 to 35.6)
	
	2.2 (0.8 to 3.5) o

	  P for difference
	
	
	<.001
	
	
	<.001
	
	
	0.03
	
	
	0.18

	Low Healthy Eating Index-2015 scoren
	
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	
	334
	26.5 (24.0 to 29.0)
	
	349
	25.8 (24.3 to 27.3)
	
	140
	24.6 (15.6 to 33.5)
	
	140
	1.8 (0.6 to 2.9) o

	  No
	
	347
	16.6 (15.5 to 17.7)
	
	367
	20.7 (19.2 to 22.3)
	
	181
	18.5 (11.6 to 25.4)
	
	181
	1.9 (0.6 to 3.2) o

	  P for difference
	
	
	<.001
	
	
	<.001
	
	
	0.34
	
	
	0.88


	eTable 3 (continued). Prevalence of cardiometabolic diseases among adults with underweighta by lifestyle factors

	
	Chronic kidney diseasef
	
	Cardiovascular diseaseg 
	
	Having 0 CMDsh
	
	Having at least 2 CMDsh

	Characteristics
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i
	
	No.
	Prevalence, % (95% CI)i

	Non-excessive drinkingj
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	527
	17.6 (15.6 to 19.6)
	571
	5.5 (4.6 to 6.4)
	
	386
	40.2 (37.5 to 43.0)
	
	463
	20.8 (18.7 to 22.8)

	  No
	149
	19.8 (17.4 to 22.2)
	164
	9.1 (7.2 to 11.1)
	
	130
	23.9 (20.5 to 27.3)
	
	126
	26.6 (22.3 to 30.9)

	  P for difference
	
	0.28
	
	
	0.002
	
	
	<.001
	
	
	0.02

	Meeting physical activity guidelinesk
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	206
	15.0 (14.4 to 15.7)
	
	252
	4.0 (3.6 to 4.4)
	
	158
	43.8 (38.3 to 49.3)
	
	180
	14.3 (13.8 to 14.8)

	  No
	409
	17.6 (17.3 to 18.0)
	
	467
	7.6 (7.4 to 7.7)
	
	335
	34.2 (32.7 to 35.8)
	
	354
	26.0 (25.5 to 26.5)

	  P for difference
	
	<.001
	
	
	<.001
	
	
	<.001
	
	
	<.001

	Meeting recommended sleep durationl
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	328
	16.9 (12.8 to 21.1)
	359
	4.1 (2.3 to 5.9)
	
	253
	40.3 (32.0 to 48.6)
	
	275
	22.7 (16.1 to 29.3)

	  No
	251
	19.6 (14.5 to 24.7)
	281
	9.6 (5.0 to 14.2)
	
	200
	34.3 (25.2 to 43.4)
	
	222
	24.9 (18.2 to 31.6)

	  P for difference
	
	0.42
	
	
	0.04
	
	
	0.52
	
	
	0.61

	Smoking statusm
	
	
	
	
	
	
	
	
	
	
	

	  Never
	325
	16.3 (15.4 to 17.1)
	380
	3.6 (3.4 to 3.9)
	
	234
	63.9 (54.2 to 73.6)
	
	287
	14.1 (7.9 to 20.3)

	  Former
	99
	28.0 (25.2 to 30.7)
	122
	7.6 (4.1 to 11.1)
	
	93
	43.8 (28.7 to 58.8)
	
	97
	29.7 (18.0 to 41.5)

	  Current
	287
	19.8 (16.8 to 22.7)
	348
	8.8 (8.1 to 9.4)
	
	255
	34.5 (23.2 to 45.9)
	
	246
	29.3 (18.0 to 40.5)

	  P for difference
	
	<.001
	
	
	<.001
	
	
	<.001
	
	
	0.02

	Low Healthy Eating Index-2015 scoren
	
	
	
	
	
	
	
	
	
	
	

	  Yes
	291
	18.9 (16.9 to 21.0)
	
	360
	9.2 (7.1 to 11.3)
	
	235
	26.8 (23.2 to 30.5)
	
	257
	23.6 (21.2 to 26.0)

	  No
	330
	19.3 (18.6 to 20.0)
	
	371
	4.4 (4.0 to 4.8)
	
	273
	44.5 (43.0 to 46.0)
	
	300
	17.1 (16.2 to 17.9)

	  P for difference
	
	0.78
	
	
	0.001
	
	
	<.001
	
	
	<.001


Abbreviation: CMDs, cardiometabolic diseases.

a Underweight was defined as body mass index <18.5 kg/m2.
b Dyslipidemia was defined as having a total cholesterol level ≥240 mg/dL or a high-density lipoprotein cholesterol level <40 mg/dL for men or <50 mg/dL for women or self-reported current use of lipid-lowering drugs.
c Hypertension had blood pressure ≥130/80 mm Hg or self-reported current use of anti-hypertensive drugs.
d Prediabetes had a hemoglobin A1c level of 5.7-6.4% or a fasting plasma glucose level of 100-125 mg/dL among people without self-reported diabetes.
e Diabetes was defined as having a self-reported diagnosis of diabetes by a physician or other health professional, a fasting plasma glucose level ≥126 mg/dL or a hemoglobin A1c level ≥6.5%.
f Chronic kidney disease was defined as having a urine albumin to creatinine ratio ≥30 mg/g or an estimated glomerular filtration rate <60 mL/min/1.73 m2.
g Cardiovascular disease was a composite endpoint of self-reported congestive heart failure, coronary heart disease, heart attack, and stroke.

h CMDs included dyslipidemia, hypertension, diabetes, chronic kidney disease, and cardiovascular disease.
i Estimates by age group were unadjusted. Other estimates were age standardized to the 1999-2020 National Health and Nutrition Examination Survey non-pregnant adult population with underweight, using the age groups 20 to 39 years, 40 to 59 years, and 60 years or older.

j Non-excessive drinking did not have at least 4 or 5 drinks/day, or had ≤14 drinks/week for men or ≤7 drinks/week for women.

k Had at least 150 minutes per week of moderate-intensity or 75 minutes per week of vigorous-intensity leisure-time activity.

l The recommended sleep duration was between 7 and 9 hours per day.

m Smoking status was self-reported and grouped into 3 categories. Current smokers had smoked at least 100 cigarettes in their lifetime and were currently smoking. Former smokers had smoked at least 100 cigarettes in their lifetime but quit smoking at the time of interview. Never smokers had smoked less than 100 cigarettes in their lifetime at the time of interview.

n A Healthy Eating Index-2015 score <50 was defined as low. 

o Relative standard error ≥30%.
	eTable 4. Prevalence of chronic kidney diseasea among adults with underweight using different missing data handling methods 

	
	Prevalence, % (95% CI) b

	Method
	Complete case analysis c
	Weight adjustment d
	Multiple imputations e

	Total
	7.9 (7.0 to 8.9)
	7.9 (6.9 to 8.8)
	7.8 (5.7 to 10.0)

	Age group, y
	
	
	

	  20-39
	10.0 (8.3 to 11.7)
	10.1 (8.5 to 11.7)
	10.2 (7.0 to 13.4)

	  40-59
	19.6 (18.4 to 20.7)
	19.6 (18.4 to 20. 7)
	19.0 (12.8 to 25.1)

	  ≥ 60
	41.2 (38.4 to 44.0)
	41.0 (38.3 to 43.8)
	41.2 (33.4 to 49.0)

	Sex
	
	
	

	  Men
	14.6 (13.8 to 15.4)
	14.7 (13.9 to 15.5)
	14.6 (11.1 to 18.2)

	  Women
	19.5 (18.0 to 21.0)
	19.6 (18.1 to 21.1)
	19.6 (15.9 to 23.2)

	Race/ethnicityf
	
	
	

	  Non-Hispanic White
	18.1 (16.6 to 19.6)
	18.0 (16.6 to 19.5)
	18.2 (14.8 to 21.6)

	  Non-Hispanic Black
	24.9 (23.9 to 26.0)
	24.6 (23.5 to 25.8)
	23.5 (17.1 to 30.0)

	  Hispanic
	14.6 (14.0 to 15.2)
	14.5 (13.9 to 15.1)
	14.4 (7.8 to 20.9)

	  Other
	13.5 (13.2 to 13.7)
	13.6 (13.4 to 13.8)
	13.1 (7.2 to 19.0)

	Education levelg
	
	
	

	  Less than high school
	25.0 (19.9 to 30.1)
	24.8 (19.9 to 29.8)
	24.0 (16.5 to 31.6)

	  High school graduate
	20.7 (18.7 to 22.7)
	20.8 (18.8 to 22.9)
	20.9 (15.9 to 26.0)

	  Some college
	15.2 (14.2 to 16.2)
	15.1 (14.1 to 16.2)
	15.0 (11.1 to 19.0)

	  College graduate or higher
	13.6 (12.7 to 14.6)
	13.6 (12.7 to 14.5)
	13.8 (8.0 to 19.6)


a Chronic kidney disease was defined as having a urine albumin to creatinine ratio ≥30 mg/g or an estimated glomerular filtration rate <60 mL/min/1.73 m2.

b Estimates by age group were unadjusted. Other estimates were age standardized to the 1999-2020 National Health and Nutrition Examination Survey non-pregnant adult population with underweight, using the age groups 20 to 39 years, 40 to 59 years, and 60 years or older.
c Participants with any missing data were excluded from analysis.

d Adjusted weights were calculated through multiplying the original weights by the adjustment factor based on the Lohr’s method. 

e Missing values were imputed with multiple imputations.

f Race/ethnicity was self-reported. The "other" group included other non-Hispanic races or multiple races.
g Two participants refused to report or did not know their education level.
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