pSupplemental Table 1. Mutually exclusive congenital heart defect severity categories by International Classification of Disease version 9.0 Clinical Modification codes1
	Category
	ICD-9-CM* Code
	Code Description

	SEVERE 
(if case has a severe code, regardless of presence of shunt, valve, or other codes)
	745.0
745.1
745.10

745.11
745.12
745.19
745.2
745.3
745.6
745.60
745.69
746.01
746.1
746.7
747.11
747.41
	Common truncus
Transposition of the great arteries (TGA)
Complete TGA (dextro-TGA), not otherwise specified (NOS) or classical
Double outlet right ventricle, or incomplete TGA
Corrected TGA (levo-TGA)
TGA Other
Tetralogy of Fallot
Single ventricle, or cor triloculare
Endocardial cushion defect 
Endocardial cushion defect unspecified
Endocardial cushion defect, other
Pulmonary valve atresia or absence
Tricuspid atresia, stenosis or absence
Hypoplastic left heart syndrome
Interrupted aortic arch
Total anomalous pulmonary venous return 

	SHUNT + VALVE
(case has shunt AND valve codes)
	A combination of the shunt/valve codes below
	A combination of the shunt/valve defects below 

	SHUNT
(case has at least one shunt code, no valve or severe codes)
	745.4
745.5
745.61
745.8
745.9
747.0
747.42
	Ventricular septal defect (VSD)
Atrial septal defect (ASD secundum or Patent Foramen Ovale
ASD primum
Other specified defect of septal closure
Unspecified defect of septal closure
Patent ductus arteriosus (PDA)
Partial anomalous venous return 

	VALVE
(case has at least one valve code, no shunt or severe codes)
	746.0
746.00
746.02
746.09
746.2
746.3
746.4†
746.5
746.6†
764.81
746.83
747.1 / 747.10
747.22
747.3†
747.31
747.39
	Anomalies of pulmonary valve
Pulmonary valve anomaly, unspecified
Pulmonary valve stenosis
Pulmonary valve anomaly, other
Ebstein Anomaly
Aortic valve stenosis
Aortic insufficiency or bicuspid/unicuspid aortic valve†
Mitral stenosis or mitral valve abnormalities
Mitral insufficiency†
Subaortic stenosis
Infundibular or subvalvar pulmonary stenosis
Coarctation of aorta
Atresia or stenosis of aorta
Anomalies of pulmonary artery†
Pulmonary artery atresia, coarctation, or hypoplasia
Anomalies of pulmonary artery, other

	OTHER ONLY
(case only has one or more codes in this category)
	745.7
746.8
746.82
746.84
746.85
746.87
746.89†
746.9†
747.2
747.20
747.21
747.29
747.4
747.40
747.49
747.9
648.5x
V13.5

	Cor biloculare
Other specified anomalies of heart
Cor triatriatum
Obstructive anomalies of heart
Coronary artery anomaly
Malposition of heart or apex
Other specified anomaly of heart (various types) †
Unspecified defect of heart†
Other anomalies of the aorta
Anomalies of aorta, unspecified
Anomaly of aortic arch
Other anomalies of aorta, other specified
Anomalies of great veins
Anomalies of great veins, unspecified
Other anomalies of great veins
Unspecified anomalies of circulatory system
Congenital cardiovascular disorders in the mother
Personal history of (corrected) congenital malformations of heart and circulatory system


*International Classification of Disease version 9.0 Clinical Modification
†Codes considered to be minor.  All other listed codes considered to be major.





















[bookmark: _Hlk161394663]Supplemental Table 2. Comparing respondents excluded and included in the analysis based on missing data on variables of interest: CH STRONG, 2016-2019
	
Characteristics
	Excluded
n (%)
	Included
n (%)
	Chi-Square 
P-value

	Total
	156 (100%)
	1500 (100%)
	

	Down syndrome
	
	
	

	Yes
	15 (9.6%)
	137 (9.1%)
	0.84

	No
	141 (90.4%)
	1363 (90.9%)
	

	CHD severity 
	
	
	

	Severe
	46 (29.5%)
	514 (34.3%)
	0.23

	Non severe
	110 (70.5%)
	986 (65.7%)
	

	Age Group (years)
	
	
	

	<25
	67 (42.9%)
	653 (43.5%)
	0.72

	25-30
	66 (42.3%)
	594 (39.6%)
	

	>30
	23 (14.7%)
	253 (16.9%)
	

	Sex
	
	
	

	Female
	83 (53.2%)
	811 (54.1%)
	0.84

	Male
	73 (46.8%)
	689 (45.9%)
	

	Race/ ethnicity 
	
	
	

	Hispanic
	14 (11.1%)
	159 (10.6%)
	0.34

	NH Black
	23 (18.3%)
	196 (13.1%)
	

	NH White
	79 (62.7%)
	1043 (69.5%)
	

	Other
	10 (7.9%)
	102 (6.8%)
	

	Missing
	30	
	
	

	Health Insurance
	
	
	

	Public
	37 (28.7%)
	417 (27.8%)
	<0.001

	Private
	43 (33.3%)
	752 (50.1%)
	

	None
	49 (38.0%)
	331 (22.1%)
	

	Missing
	27
	
	

	Cardiac comorbiditiesa 
	
	
	

	≥ 1
	16 (17.0%)
	191 (12.7%)
	0.23

	None
	78 (83.0%)
	1309 (87.3%)
	

	Missing
	62
	
	

	Non-cardiac comorbiditiesb
	
	
	

	≥ 1
	17 (18.1%)
	302 (20.1%)
	0.63

	None
	77 (81.9%)
	1198 (79.9%)
	

	Missing
	62
	
	

	Number of visits with a healthcare provider in past 12 months
	
	
	

	0
	24 (18.8%)
	271 (18.1%)
	0.83

	1
	24 (18.8%)
	240 (16.0%)
	

	2-7
	68 (53.1%)
	828 (55.2%)
	

	≥ 8
	12 (9.4%)
	161 (10.7%)
	

	Missing
	28
	
	

	Number of emergency room visits in past 12 months
	
	
	

	≥ 1
	38 (30.9%)
	468 (31.2%)
	0.94

	None
	85 (69.1%)
	1032 (68.8%)
	

	Missing
	33
	
	

	Number of hospital admissions in past 12 months
	
	
	

	≥ 1
	17 (13.2%)
	185 (12.3%)
	0.78

	None
	112 (86.8%)
	1315 (87.7%)
	

	Missing
	27
	
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	

	≥ 1
	7 (5.1%)
	70 (4.7%)
	0.80

	None
	129 (94.9%)
	1430 (95.3%)
	

	Missing
	20
	
	

	Delay in care due to cost in the last 12 months
	
	
	

	Yes
	30 (26.3%)
	276 (18.4%)
	0.04

	No
	84 (73.7%)
	1224 (81.6%)
	

	Missing
	42
	
	

	Last time seeing a cardiologist
	
	
	

	0-2 years
	64 (48.1%)
	710 (47.3%)
	0.86

	>2 years or never
	69 (51.9%)
	790 (52.7%)
	

	Missing
	23
	
	


CHD=congenital heart defect; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG
aCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
bNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea. 













Supplemental Table 3. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019
	
	Down syndrome
	No Down syndrome
	Bivariate
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	cPR
(95% CI)
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	
	

	≥ 1
	7
	5.1
	5.5
(3.1, 9.6)
	184
	13.5
	14.2
(12.3, 16.4)
	0.38
(0.18-0.79)
	0.27
(0.13-0.55)

	None
	130
	94.9
	94.5
(90.4, 96.9)
	1179
	86.5
	85.8
(83.6, 87.7)
	
	

	Congestive heart failure
	
	
	
	
	
	
	
	

	Yes
	6
	4.4
	4.3
(2.6, 6.9)
	62
	4.5
	4.3
(3.3, 5.6)
	0.96
(0.42-2.18)
	0.61
(0.27-1.37)

	No
	131
	95.6
	95.7
(93.1, 97.4)
	1301
	95.5
	95.7
(94.4, 96.7)
	
	

	Hypertension
	
	
	
	
	
	
	
	

	Yes
	0
	0.0
	0.0
	130
	9.5
	10.2
(8.5, 12.2)
	*
	*

	No
	137
	100.0
	100.0
	1233
	90.5
	89.8
(87.8, 91.5)
	
	

	Myocardial infarction
	
	
	
	
	
	
	
	

	Yes
	0
	0.0
	0.0
	5
	0.4
	0.3
(0.1, 0.7)
	*
	*

	No
	137
	100.0
	100.0
	1358
	99.6
	99.7
(99.3, 99.9)
	
	

	Stroke
	
	
	
	
	
	
	
	

	Yes
	1
	0.7
	1.3
(0.2, 7.6)
	16
	1.2
	1.2
(0.7, 2.1)
	0.62
(0.08-4.65)
	
*

	No
	136
	99.3
	98.7
(92.4, 99.8)
	1347
	98.8
	98.8
(97.9, 99.3)
	
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	
	

	≥ 1
	38
	27.7
	26.7
(21.9, 32.1)
	264
	19.4
	21.2
(19.1, 23.5)
	1.43
(1.07-1.92)
	1.25
(0.92-1.72)

	None
	99
	72.3
	73.3
(67.9, 78.1)
	1099
	80.6
	78.8
(76.5, 80.9)
	
	

	Asthma
	
	
	
	
	
	
	
	

	Yes
	12
	8.8
	8.1
(6.3, 10.4)
	185
	13.6
	14.1
(12.2, 16.2)
	0.65
(0.37-1.13)
	0.60
(0.33-1.07)

	No
	125
	91.2
	91.9
(89.6, 93.7)
	1178
	86.4
	85.9
(83.8, 87.8)
	
	

	Diabetes
	
	
	
	
	
	
	
	

	Yes
	6
	4.4
	2.4
(1.2, 4.7)
	30
	2.2
	2.4
(1.7, 3.5)
	1.99
(0.84-4.70)
	1.51
(0.57-3.98)

	No
	131
	95.6
	97.6
(95.3, 98.8)
	1333
	97.8
	97.6
(96.5, 98.3)
	
	

	Rheumatologic Disease
	
	
	
	
	
	
	
	

	Yes
	5
	3.6
	2.3
(0.8, 6.5)
	43
	3.2
	3.0
(2.2, 4.0)
	1.16
(0.47-2.87)
	1.13
(0.43-2.98)

	No
	132
	96.4
	97.7
(93.5, 99.2)
	1320
	96.8
	97.0
(96.0, 97.8)
	
	

	Obstructive Sleep Apnea
	
	
	
	
	
	
	
	

	Yes
	21
	15.3
	13.7
(10.4, 17.8)
	36
	2.6
	3.2
(2.1, 4.6)
	5.80
(3.49-9.65)
	3.67
(2.02-6.67)

	No
	116
	84.7
	86.3
(82.2, 89.6)
	1327
	97.4
	96.8
(95.4, 97.9)
	
	

	Cancer
	
	
	
	
	
	
	
	

	Yes
	3
	2.2
	5.7
(3.3, 9.8)
	17
	1.2
	1.8
(1.0, 3.2)
	1.76
(0.52-5.92)
	*

	No
	134
	97.8
	94.3
(90.2, 96.7)
	1346
	98.8
	98.2
(96.8, 99.0)
	
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	
	

	0
	10
	7.3
	7.2
(4.3, 11.9)
	261
	19.1
	21.3
(19.1, 23.7)
	
	

	1
	23
	16.8
	22.8
(17.5, 29.2)
	217
	15.9
	15.9
(13.9, 18.0)
	1.54
(1.20-1.96)
	1.48
(1.11-1.97)

	2-7
	88
	64.2
	58.8
(51.6, 65.7)
	740
	54.3
	53.5
(50.8, 56.2)
	1.21
(1.13-1.31)
	1.16
(1.06-1.27)

	≥ 8
	16
	11.7
	11.1 
(6.9, 17.4)
	145
	10.6
	9.4
(8.0, 11.0)
	1.72
(1.24-2.40)
	1.21
(0.86-1.70)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	
	

	≥ 1
	33
	24.1
	19.3
(13.8, 26.3)
	435
	31.9
	32.5
(29.9, 35.2)
	0.75
(0.56-1.03)
	0.57
(0.42-0.78)

	None
	104
	75.9
	80.7
(73.7, 86.2)
	928
	68.1
	67.5
(64.8, 70.1)
	
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	
	

	≥ 1
	14
	10.2
	6.2
(3.7, 10.2)
	171
	12.5
	13.2
(11.3, 15.3)
	0.81
(0.49-1.36)
	[bookmark: _Hlk133410067]0.56
(0.33-0.95)

	None
	123
	89.8
	93.8
(89.8, 96.3)
	1192
	87.5
	86.8
(84.7, 88.7)
	
	

	Number of cardiac-related hospital admissions in the past 12 months 
	
	
	
	
	
	
	
	

	≥ 1
	2
	1.5
	0.7
(0.2, 2.4)
	68
	5.0
	5.3
(4.1, 7.0)
	0.29
(0.07-1.18)
	0.16
(0.04-0.65)

	None
	135
	98.5
	99.3
(97.6, 99.8)
	1295
	95.0
	94.7
(93.0, 95.9)
	
	

	Delay in care due to cost in the last 12 months
	
	
	
	
	
	
	
	

	Yes
	3
	2.2
	1.2
(0.4, 3.6)
	273
	20.0
	19.6
(17.6, 21.8)
	0.11
(0.04-0.34)
	0.14
(0.04-0.42)

	No
	134
	97.8
	98.8
(96.4, 99.6)
	1090
	80.0
	80.4
(78.2, 82.4)
	
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	
	

	0-2 years
	78
	56.9
	52.7
(46.3, 58.9)
	632
	46.4
	44.7
(42.0, 47.4)
	1.23
(1.05-1.44)
	1.05
(0.90-1.23)

	≥3 years or never
	59
	43.1
	47.4
(41.1, 53.7)
	731
	53.6
	55.3
(52.6, 58.0)
	
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	
	

	Yes
	49
	36.0
	42.4
(35.4, 49.7)
	650
	49.6
	51.7
(48.9, 54.4)
	0.73
(0.58-0.91)
	0.84
(0.67-1.06)

	No
	87
	64.0
	57.6
(50.3, 64.6)
	660
	50.4
	48.3
(45.6, 51.1)
	
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval; cPR= crude prevalence ratio
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
[bookmark: _Hlk156299436]dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea. 
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.
*Prevalence ratios were not calculated due to small cell sizes. 











[bookmark: _Hlk138247494]Supplemental Table 4. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting analyses to individuals <25 years old 
	
	 Down syndrome
	 No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	3
	4.2
	5.7
(2.0, 15.2)
	72
	12.4
	12.7
(10.1, 16.0)
	0.24 
(0.08-0.73)

	None
	68
	95.8
	94.3
(84.8, 98.0)
	510
	87.6
	87.3
(84.0, 89.9)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	18
	25.4
	26.7
(19.4, 35.6)
	111
	19.1
	20.6
(17.2, 24.4)
	1.18
(0.73-1.88)

	None
	53
	74.6
	73.3
(64.4, 80.6)
	471
	80.9
	79.4
(75.6, 82.8)
	

	Number of visits with a healthcare provider in the past 12 months
	
	
	
	
	
	
	

	0
	8
	11.3
	12.5
(6.8, 21.8)
	120
	20.6
	22.7
(19.2, 26.5)
	

	1
	14
	19.7
	27.7
(20.0, 36.9)
	101
	17.4
	17.6
(14.5, 21.2)
	1.40
 (0.93-2.1)

	2-7
	40
	56.3
	46.7
(36.1, 57.6)
	315
	54.1
	53.1
(48.8, 57.4)
	1.12
(0.95-1.32)

	≥ 8
	9
	12.7
	13.2
(7.1, 23.4)
	46
	7.9
	6.6
(5.0, 8.7)
	1.33 
(0.77-2.30)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	17
	23.9
	24.8
(17.0, 34.7)
	185
	31.8
	31.9
(28.1, 35.9)
	0.59
(0.38-0.90)

	None
	54
	76.1
	75.2
(65.3, 83.0)
	397
	68.2
	68.1
(64.1, 71.9)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	5
	7.0
	6.1
(2.6, 13.7)
	53
	9.1
	9.7
(7.3, 12.8)
	0.60
(0.25-1.46)

	None
	66
	93.0
	93.9
(86.3, 97.4)
	529
	90.9
	90.3
(87.2, 92.7)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	0
	0.0
	0.0
	23
	4.0
	3.6
(2.3, 5.4)
	*

	None
	71
	100.0
	100.0
	559
	96.0
	96.4
(94.6, 97.7)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	1
	1.4
	1.2
(0.2, 6.6)
	109
	18.7
	19.5
(16.3, 23.1)
	0.09
(0.01-0.63)

	No
	70
	98.6
	98.8
(93.4, 99.8)
	473
	81.3
	80.5
(76.9, 83.7)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	42
	59.2
	44.0
(35.7, 52.6)
	276
	47.4
	44.6
(40.6, 48.6)
	1.12
(0.92-1.38)

	≥3 years or never
	29
	40.8
	56.0
(47.4, 64.3)
	306
	52.6
	55.4
(51.4, 59.4)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	25
	35.7
	47.9
(37.8, 58.2)
	274
	48.8
	51.4
(47.2, 55.7)
	0.80
(0.58-1.10)

	No
	45
	64.3
	52.1
(41.8, 62.2)
	287
	51.2
	48.6
(44.3, 52.8)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.
*Prevalence ratios were not calculated due to small cell sizes. 












Supplemental Table 5. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting analyses to individuals 25-30 years old 
	
	 Down syndrome
	 No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	3
	5.6
	3.3
(2.7, 4.0)
	69
	12.8
	12.7
(9.2, 17.1)
	0.27
(0.09-0.82)

	None
	51
	94.4
	96.7
(96.0, 97.3)
	471
	87.2
	87.3
(82.9, 90.8)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	18
	33.3
	17.2
(14.5, 20.4)
	109
	20.2
	24.4
(19.4, 30.1)
	1.40
(0.89-2.19)

	None
	36
	66.7
	82.8
(79.6, 85.5)
	431
	79.8
	75.6
(69.9, 80.6)
	

	Number of visits with a healthcare provider in the past 12 months
	
	
	
	
	
	
	

	0
	1
	1.9
	1.7
(0.4, 6.7)
	93
	17.2
	17.6
(13.6, 22.4)
	

	1
	7
	13.0
	14.5
(10.2, 20.2)
	82
	15.2
	16.5
(12.2, 21.8)
	1.62
(1.08-2.42)

	2-7
	40
	74.1
	77.9
(71.4, 83.3)
	295
	54.6
	55.5
(50.0, 60.9)
	1.18
(1.07-1.30)

	≥ 8
	6
	11.1
	5.8
(2.8, 11.5)
	70
	13.0
	10.4
(7.7, 13.9)
	1.18
(0.64-2.17)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	15
	27.8
	20.4
(15.7, 26.2)
	178
	33.0
	35.6
(30.2, 41.3)
	0.63
(0.40-1.00)

	None
	39
	72.2
	79.6
(73.8, 84.3)
	362
	67.0
	64.4
(58.7, 69.8)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	9
	16.7
	8.0
(6.7, 9.6)
	84
	15.6
	15.8
(12.4, 20.0)
	0.70
(0.36-1.38)

	None
	45
	83.3
	92.0
(90.4, 93.3)
	456
	84.4
	84.2
(80.0, 87.6)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	2
	3.7
	1.0
(0.3, 3.2)
	30
	5.6
	5.4
(3.3, 8.9)
	0.37
(0.09-1.50)

	None
	52
	96.3
	99.0
(96.8, 99.7)
	510
	94.4
	94.6
(91.1, 96.7)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	2
	3.7
	0.8
(0.2, 2.7)
	119
	22.0
	18.9
(15.4, 22.9)
	0.21
(0.05-0.82)

	No
	52
	96.3
	99.2
(97.3, 99.8)
	421
	78.0
	81.1
(77.1, 84.6)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	29
	53.7
	38.1
(33.3, 43.2)
	244
	45.2
	39.5
(34.6, 44.6)
	1.00
(0.77-1.30)

	≥3 years or never
	25
	46.3
	61.9
(56.8, 66.7)
	296
	54.8
	60.5
(55.4, 65.4)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	20
	37.0
	42.6
(37.2, 48.1)
	259
	50.1
	54.5
(49.0, 60.0)
	0.90
(0.63-1.30)

	No
	34
	63.0
	57.4
(51.9, 62.8)
	258
	49.9
	45.5
(40.0, 51.0)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.













Supplemental Table 6. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting analyses to individuals >30 years old 
	
	 Down syndrome
	 No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	1
	8.3
	2.9
(2.9, 2.9)
	43
	17.8
	12.6
(9.7, 16.4)
	0.34 
(0.05-2.59)

	None
	11
	91.7
	97.1
(97.1, 97.1)
	198
	82.2
	87.4
(83.6, 90.3)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	2
	16.7
	24.6
(24.6, 24.6)
	44
	18.3
	19.2
(14.7, 24.5)
	0.88
(0.25-3.11)

	None
	10
	83.3
	75.4
(75.4, 75.4)
	197
	81.7
	80.8
(75.5, 85.3)
	

	Number of visits with a healthcare provider in the past 12 months
	
	
	
	
	
	
	

	0
	1
	8.3
	7.1
(7.1, 7.1)
	48
	19.9
	25.8
(19.7, 33.0)
	

	1
	2
	16.7
	9.7
(4.5, 19.6)
	34
	14.1
	19.3
(15.8, 23.3)
	1.80
(0.64-5.07)

	2-7
	8
	66.7
	79.1
(68.5, 86.8)
	130
	53.9
	40.4
(34.5, 46.5)
	1.12
(0.85-1.47)

	≥ 8
	1
	8.3
	4.1
(1.0, 15.3)
	29
	12.0
	14.5
(9.8, 21.1)
	0.88
(0.25-3.15)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	1
	8.3
	4.1
(1.0, 15.3)
	72
	29.9
	30.2
(24.1, 37.1)
	0.19
(0.03-1.28)

	None
	11
	91.7
	95.9
(84.7, 99.0)
	169
	70.1
	69.8
(62.9, 75.9)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	0
	0.0
	0.0
	34
	14.1
	11.5
(7.3, 17.7)
	*

	None
	12
	100.0
	100.0
	207
	85.9
	88.5
(82.3, 92.7)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	0
	0.0
	0.0
	15
	6.2
	3.8
(2.2, 6.5)
	*

	None
	12
	100.0
	100.0
	226
	93.8
	96.2
(93.5, 97.8)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	0
	0.0
	0.0
	45
	18.7
	21.8
(15.9, 29.2)
	*

	No
	12
	100.0
	100.0
	196
	81.3
	78.2
(70.8, 84.1)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	7
	58.3
	67.5
(60.0, 74.3)
	112
	46.5
	38.5
(31.3, 46.2)
	0.86
(0.49-1.52)

	≥3 years or never
	5
	41.7
	32.5
(25.7, 40.0)
	129
	53.5
	61.5
(53.8, 68.7)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	4
	33.3
	23.8
(17.4, 31.7)
	117
	50.4
	55.7
(47.5, 63.6)
	1.03
(0.44-2.38)

	No
	8
	66.7
	76.2
(68.3, 82.6)
	115
	49.6
	44.3
(36.4, 52.5)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.
*Prevalence ratios were not calculated due to small cell sizes. 
















Supplemental Table 7.  Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting to individuals with any insurance (i.e., excluding individuals with no insurance)

	
	Down syndrome
	No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR 
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	7
	5.1
	5.5
(3.1, 9.6)
	168
	13.7
	14.5
(12.5, 16.8)
	0.27
(0.13-0.55)

	None
	129
	94.9
	94.5
(90.4, 96.9)
	1057
	86.3
	85.5
(83.2, 87.5)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	38
	27.9
	27.0
(22.2 32.4)
	229
	18.7
	20.3
(18.1, 22.7)
	1.27
(0.92-1.74)

	None
	98
	72.1
	73.0
(67.6, 77.8)
	996
	81.3
	79.7
(77.3, 81.9)
	

	Number of visits with a healthcare provider in the past 12 months
	
	
	
	
	
	
	

	0
	9
	6.6
	6.6
(3.9, 11.1)
	192
	15.7
	17.2
(15.1, 19.6)
	

	1
	23
	16.9
	23.0
(17.6, 29.4)
	200
	16.3
	16.7
(14.6, 19.0)
	1.51
(1.14-2.00)

	2-7
	88
	64.7
	59.1
(51.9, 66.0)
	692
	56.5
	55.6
(52.7, 58.4)
	1.15
(1.05-1.25)

	≥ 8
	16
	11.8
	11.3
(7.0, 17.6)
	141
	11.5
	10.5
(9.0, 12.2)
	1.22
(0.87-1.70)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	33
	24.3
	19.6
(14.1, 26.7)
	374
	30.5
	31.6
(28.9, 34.4)
	0.58
(0.43-0.80)

	None
	103
	75.7
	80.4
(73.3, 85.9)
	851
	69.5
	68.4
(65.6, 71.1)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	14
	10.3
	6.5
(3.9, 10.6)
	160
	13.1
	14.3
(12.3, 16.5)
	0.56
(0.33-0.93)

	None
	122
	89.7
	93.5
(89.4, 96.1)
	1065
	86.9
	85.7
(83.5, 87.7)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	2
	1.5
	0.7
(0.2, 2.4)
	64
	5.2
	6.0
(4.7, 7.6)
	0.16
(0.04-0.65)

	None
	134
	98.5
	99.3
(97.6, 99.8)
	1161
	94.8
	94.0
(92.4, 95.3)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	2
	1.5
	0.6
(0.2, 2.0)
	186
	15.2
	14.4
(12.5, 16.4)
	0.11
(0.03-0.43)

	No
	134
	98.5
	99.4
(98.0, 99.8)
	1039
	84.8
	85.6
(83.6, 87.5)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	78
	57.4
	47.8
(41.6, 54.2)
	592
	48.3
	46.7
(44.0, 49.5)
	1.04
(0.89-1.21)

	≥3 years or never
	58
	42.6
	52.2
(45.8, 58.4)
	633
	51.7
	53.3
(50.5, 56.0)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	48
	35.6
	42.0
(35.0, 49.3)
	557
	47.5
	49.4
(46.4, 52.4)
	0.85
(0.67-1.08)

	No
	87
	64.4
	58.0
(50.7, 65.0)
	616
	52.5
	50.6
(47.6, 53.6)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.














Supplemental Table 8. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting to individuals with Shunt CHD
	
	Down syndrome
	No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR 
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	2
	2.6
	4.7
(2.2, 9.9)
	53
	9.3
	11.1
(8.6, 14.2)
	0.18
(0.04-0.76)

	None
	75
	97.4
	95.3
(90.1, 97.8)
	514
	90.7
	88.9
(85.8, 91.4)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	18
	23.4
	21.3
(15.7, 28.3)
	125
	22.0
	23.6
(20.2, 27.4)
	0.81
(0.46-1.43)

	None
	59
	76.6
	78.7
(71.7, 84.3)
	442
	78.0
	76.4
(72.6, 79.8)
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	

	0
	6
	7.8
	7.7
(3.5, 16.1)
	128
	22.6
	25.6
(22.1, 29.5)
	

	1
	13
	16.9
	20.6
(14.0, 29.3)
	91
	16.0
	15.2
(12.4, 18.5)
	1.65
(1.09-2.49)

	2-7
	50
	64.9
	60.3
(50.8, 69.0)
	290
	51.1
	51.2
(47.0, 55.4)
	1.29
(1.10-1.51)

	8+
	8
	10.4
	11.4
(5.7, 21.4)
	58
	10.2
	7.9
(6.2, 10.1)
	1.42
(0.78-2.57)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	19
	24.7
	23.3
(15.5, 33.5)
	182
	32.1
	32.1
(28.2, 36.3)
	0.60
(0.40-0.90)

	None
	58
	75.3
	76.7
(66.5, 84.5)
	385
	67.9
	67.9
(63.7, 71.8)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	4
	5.2
	4.7
(1.7, 12.4)
	61
	10.8
	10.9
(8.5, 14.0)
	0.38
(0.14-0.99)

	None
	73
	94.8
	95.3
(87.6, 98.3)
	506
	89.2
	89.1
(86.0, 91.5)
	

	Number of cardiac-related hospital admissions
	
	
	
	
	
	
	

	≥ 1
	1
	1.3
	0.5
(0.1, 2.9)
	18
	3.2
	3.8
(2.3, 6.1)
	0.26
(0.03-2.28)

	None
	76
	98.7
	99.5
(97.1, 99.9)
	549
	96.8
	96.2
(93.9, 97.7)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	2
	2.6
	1.4
(0.4, 4.9)
	128
	22.6
	22.2
(19.0, 25.8)
	0.13
(0.03-0.53)

	No
	75
	97.4
	98.6
(95.1, 99.6)
	439
	77.4
	77.8
(74.2, 81.0)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	32
	41.6
	33.6
(25.8, 42.3)
	134
	23.6
	24.4
(20.7, 28.5)
	1.29
(0.89-1.86)

	≥3 years or never
	45
	58.4
	66.4
(57.7, 74.2)
	433
	76.4
	75.6
(71.5, 79.3)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	38
	49.4
	53.9
(43.9, 63.6)
	384
	67.8
	67.6
(63.4, 71.5)
	0.84
(0.65-1.09)

	No
	39
	50.6
	46.1
(36.4, 56.1)
	182
	32.2
	32.4
(28.5, 36.6)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.























Supplemental Table 9. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; including only individuals with a primary CHD diagnosis of ASD, VSD, or AV canal/endocardial cushion defect
	
	Down syndrome
	No Down syndrome
	Multivariable

	
Characteristic
	
N
	
%
	Standardized %
(95% CI)a
	
N
	
%
	Standardized %
(95% CI)a
	aPR 
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	4
	3.6
	4.7
(2.3, 9.5)
	53
	10.2
	11.5
(9.0, 14.4)
	0.20
(0.07-0.59)

	None
	106
	96.4
	95.3
(90.5, 97.7)
	466
	89.8
	88.5
(85.6, 91.0)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	31
	28.2
	27.4
(21.8, 33.9)
	114
	22.0
	22.7
(19.6, 26.1)
	1.08
(0.72-1.63)

	None
	79
	71.8
	72.6
(66.1, 78.2)
	405
	78.0
	77.3
(73.9, 80.4)
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	

	0
	8
	7.3
	11.1
(7.5, 16.2)
	110
	21.2
	22.8
(19.3, 26.7)
	

	1
	14
	12.7
	15.3
(10.3, 22.0)
	83
	16.0
	15.4
(12.8, 18.5)
	1.57
(1.00-2.47)

	2-7
	77
	70.0
	64.5
(56.1, 72.1)
	267
	51.4
	52.9
(48.7, 57.1)
	1.35
(1.16-1.57)

	8+
	11
	10.0
	9.1
(5.1, 15.7)
	59
	11.4
	8.9
(6.9, 11.3)
	1.14
(0.66-1.97)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	26
	23.6
	20.8
(14.8, 28.6)
	174
	33.5
	33.5
(29.8, 37.4)
	0.54
(0.36-0.80)

	None
	84
	76.4
	79.2
(71.4, 85.2)
	345
	66.5
	66.5
(62.6, 70.2)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	12
	10.9
	8.6
(5.1, 14.1)
	62
	11.9
	12.3
(10.0, 15.1)
	0.62
(0.32-1.20)

	None
	98
	89.1
	91.4
(85.9, 94.9)
	457
	88.1
	87.7
(84.9, 90.0)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	2
	1.8
	1.1
(0.4, 3.2)
	20
	3.9
	5.0
(3.5, 7.2)
	0.17
(0.03-1.04)

	None
	108
	98.2
	98.9
(96.8, 99.6)
	499
	96.1
	95.0
(92.8, 96.5)
	

	Delay in care due to cost in the last 12 months
	
	
	
	
	
	
	

	Yes
	3
	2.7
	1.9
(0.6, 5.5)
	118
	22.7
	22.1
(19.1, 25.4)
	0.14
(0.04-0.46)

	No
	107
	97.3
	98.1
(94.5, 99.4)
	401
	77.3
	77.9
(74.6, 80.9)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	61
	55.5
	44.0
(37.6, 50.7)
	128
	24.7
	29.5
(26.0, 33.3)
	1.28
(0.92-1.78)

	≥3 years or never
	49
	44.5
	56.0
(49.3, 62.4)
	391
	75.3
	70.5
(66.7, 74.0)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	42
	38.2
	45.9
(38.0, 53.9)
	343
	66.1
	60.1
(56.2, 63.8)
	0.86
(0.66, 1.11)

	No
	68
	61.8
	54.1
(46.1, 62.0)
	176
	33.9
	39.9
(36.2, 43.8)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.
ASD, and VSD, AV canal/ endocardial cushion defect codes included= 745510, 745580, 745590, 745600, 745630, 745620, 745680, 745690, 745480, 745490







Supplemental Table 10. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; including only individuals with any diagnosis of ASD, VSD, or AV canal/ endocardial cushion defect
	
	Down syndrome
	No Down syndrome
	Multivariable

	
Characteristic
	
N
	
%
	Standardized %
(95% CI)a
	
N
	
%
	Standardized %
(95% CI)a
	aPR 
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	6
	4.5
	5.5
(3.0, 10.0)
	125
	13.1
	15.1
(12.8, 17.7)
	0.24
(0.11-0.51)

	None
	127
	95.5
	94.5
(90.0, 97.0)
	829
	86.9
	84.9
(82.3, 87.2)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	37
	27.8
	27.1
(22.1, 32.8)
	192
	20.1
	22.0
(19.4, 24.8)
	1.13
(0.81-1.58)

	None
	96
	72.2
	72.9
(67.2, 77.9)
	762
	79.9
	78.0
(75.2, 80.6)
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	

	0
	10
	7.5
	7.4
(4.4, 12.3)
	196
	20.5
	21.8
(19.3, 24.5)
	

	1
	22
	16.5
	22.2
(16.7, 28.7)
	142
	14.9
	14.5
(12.3, 17.0)
	1.61
(1.17-2.23)

	2-7
	85
	63.9
	58.9
(51.4, 65.9)
	515
	54.0
	55.0
(51.7, 58.1)
	1.17
(1.06-1.30)

	8+
	16
	12.0
	11.5
(7.2, 18.1)
	101
	10.6
	8.8
(7.2, 10.6)
	1.30
(0.89-1.90)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	32
	24.1
	19.7
(14.1, 26.7)
	313
	32.8
	32.2
(29.2, 35.3)
	0.58
(0.42-0.79)

	None
	101
	75.9
	80.3
(73.3, 85.9)
	641
	67.2
	67.8
(64.7, 70.8)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	13
	9.8
	6.5
(3.9, 10.6)
	117
	12.3
	11.9
(9.9, 14.2)
	0.56
(0.32-0.98)

	None
	120
	90.2
	93.5
(89.4, 96.1)
	837
	87.7
	88.1
(85.8, 90.1)
	

	Number of cardiac-related hospital admissions in the past 12 months
	
	
	
	
	
	
	

	≥ 1
	2
	1.5
	0.7
(0.2, 2.4)
	47
	4.9
	5.0
(3.6, 6.7)
	0.18
(0.04-0.71)

	None
	131
	98.5
	99.3
(97.6, 99.8)
	907
	95.1
	95.0
(93.3, 96.4)
	

	Delay in care due to cost in the last 12 months
	
	
	
	
	
	
	

	Yes
	3
	2.3
	1.2
(0.4, 3.6)
	200
	21.0
	20.2
(17.9, 22.8)
	0.13
(0.04-0.41)

	No
	130
	97.7
	98.8
(96.4, 99.6)
	754
	79.0
	79.8
(77.2, 82.1)
	


	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	75
	56.4
	47.2
(40.8, 53.7)
	387
	40.6
	41.0
(38.0, 44.0)
	1.07
(0.90-1.28)

	≥3 years or never
	58
	43.6
	52.8
(46.3, 59.2)
	567
	59.4
	59.0
(56.0, 62.0)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	49
	36.8
	42.8
(35.7, 50.1)
	525
	55.0
	55.0
(51.9, 58.2)
	0.82
(0.65-1.03)

	No
	84
	63.2
	57.2
(49.9, 64.3)
	429
	45.0
	45.0
(41.8, 48.1)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, year of birth, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.
ASD, VSD, AV canal/ endocardial cushion defect codes included= 745510, 745580, 745590, 745600, 745630, 745620, 745680, 745690, 745480, 745490








Supplemental Table 11. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; limiting to individuals with Severe CHD
	
	Down syndrome
	No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	4
	7.5
	4.2
(2.3, 7.6)
	93
	20.2
	19.8
(16.3, 23.8)
	0.32
(0.13-0.82)

	None
	49
	92.5
	95.8
(92.4, 97.7)
	368
	79.8
	80.2
(76.2, 83.7)
	

	
	
	
	
	
	
	
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	17
	32.1
	34.3
(27.5, 41.7)
	77
	16.7
	17.6
(14.6, 21.1)
	1.62
(1.02-2.58)

	None
	36
	67.9
	65.7
(58.3, 72.5)
	384
	83.3
	82.4
(78.9, 85.4)
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	

	0
	4
	7.5
	10.5
(8.9, 12.4)
	69
	15.0
	16.8
(14.1, 19.9)
	

	1
	7
	13.2
	19.8
(14.8, 25.8)
	65
	14.1
	13.8
(10.8, 17.5)
	1.36
(0.75-2.46)

	2-7
	34
	64.2
	54.9
(46.0, 63.5)
	275
	59.7
	59.1
(54.7, 63.5)
	1.05
(0.92-1.20)

	8+
	8
	15.1
	14.8
(9.0, 23.4)
	52
	11.3
	10.2
(7.8, 13.3)
	1.06
(0.70-1.59)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	13
	24.5
	15.2
(9.9, 22.7)
	146
	31.7
	32.0
(28.0, 36.4)
	0.64
(0.39-1.06)

	None
	40
	75.5
	84.8
(77.3, 90.1)
	315
	68.3
	68.0
(63.6, 72.0)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	10
	18.9
	13.0
(8.0, 20.7)
	62
	13.4
	13.1
(10.2, 16.6)
	0.90
(0.48-1.68)

	None
	43
	81.1
	87.0
(79.3, 92.0)
	399
	86.6
	86.9
(83.4, 89.8)
	

	Number of cardiac-related hospital admissions
	
	
	
	
	
	
	

	≥ 1
	1
	1.9
	1.6
(0.3, 7.9)
	38
	8.2
	7.7
(5.5, 10.6)
	0.13
(0.02-0.92)

	None
	52
	98.1
	98.4
(92.1, 99.7)
	423
	91.8
	92.3
(89.4, 94.5)
	

	Delay in care due to cost in the past 12 months
	
	
	
	
	
	
	

	Yes
	1
	1.9
	1.0
(0.2, 5.8)
	82
	17.8
	17.3
(14.4, 20.6)
	0.16
(0.02-1.16)

	No
	52
	98.1
	99.0
(94.2, 99.8)
	379
	82.2
	82.7
(79.4, 85.6)
	

	Years since most recent cardiology encounter
	
	
	
	
	
	
	

	0-2 years
	43
	81.1
	79.8
(72.3, 85.7)
	343
	74.4
	74.1
(69.9, 77.9)
	1.03
(0.88-1.20)

	≥3 years or never
	10
	18.9
	20.2
(14.3, 27.7)
	118
	25.6
	25.9
(22.1, 30.1)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	8
	15.1
	14.7
(9.2, 22.6)
	129
	28.7
	29.1
(25.2, 33.3)
	0.67
(0.33-1.33)

	No
	45
	84.9
	85.3
(77.4, 90.8)
	321
	71.3
	70.9
(66.7, 74.8)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.








Supplemental Table 12. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019; adjusting for proxy report 
	
	Down syndrome
	No Down syndrome
	Multivariable

	Characteristic
	N
	%
	Standardized %
(95% CI)a
	N
	%
	Standardized %
(95% CI)a
	aPR
(95% CI)b

	Cardiac comorbiditiesc
	
	
	
	
	
	
	

	≥ 1
	7
	5.1
	5.5
(3.1, 9.6)
	184
	13.5
	14.2
(12.3, 16.4)
	0.28
(0.13-0.61)

	None
	130
	94.9
	94.5
(90.4, 96.9)
	1179
	86.5
	85.8
(83.6, 87.7)
	

	Non-cardiac comorbiditiesd
	
	
	
	
	
	
	

	≥ 1
	38
	27.7
	26.7
(21.9, 32.1)
	264
	19.4
	21.2
(19.1, 23.5)
	1.48
(1.03-2.14)

	None
	99
	72.3
	73.3
(67.9, 78.1)
	1099
	80.6
	78.8
(76.5, 80.9)
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	
	
	

	0
	10
	7.3
	7.2
(4.3, 11.9)
	261
	19.1
	21.3
(19.1, 23.7)
	

	1
	23
	16.8
	22.8
(17.5, 29.2)
	217
	15.9
	15.9
(13.9, 18.0)
	1.21
(0.89-1.66)

	2-7
	88
	64.2
	58.8
(51.6, 65.7)
	740
	54.3
	53.5
(50.8, 56.2)
	1.06
(0.95-1.18)

	≥ 8
	16
	11.7
	11.1 
(6.9, 17.4)
	145
	10.6
	9.4
(8.0, 11.0)
	1.03
(0.72-1.48)

	Number of emergency room visits in past 12 months
	
	
	
	
	
	
	

	≥ 1
	33
	24.1
	19.3
(13.9, 26.3)
	435
	31.9
	32.5
(30.0, 35.2)
	0.70
(0.50-0.99)

	None
	104
	75.9
	80.7
(73.7, 86.2)
	928
	68.1
	67.5
(64.8, 70.1)
	

	Number of hospital admissions in past 12 months
	
	
	
	
	
	
	

	≥ 1
	14
	10.2
	6.2
(3.7, 10.2)
	171
	12.5
	13.2
(11.3, 15.4)
	0.62
(0.35-1.10)

	None
	123
	89.8
	93.8
(89.8, 96.3)
	1192
	87.5
	86.8
(84.7, 88.7)
	

	Number of cardiac-related hospital admissions in the past 12 months 
	
	
	
	
	
	
	

	≥ 1
	2
	1.5
	0.7
(0.2, 2.4)
	68
	5.0
	5.4
(4.1, 7.0)
	0.22
(0.05-0.90)

	None
	135
	98.5
	99.3
(97.6, 99.8)
	1295
	95.0
	94.7
(93.0, 95.9)
	

	Delay in care due to cost in the last 12 months
	
	
	
	
	
	
	

	Yes
	3
	2.2
	1.2
(0.4, 3.6)
	273
	20.0
	19.6
(17.6, 21.8)
	0.18
(0.06-0.59)

	No
	134
	97.8
	98.8
(96.4, 99.6)
	1090
	80.0
	80.4
(78.2, 82.4)
	

	Last time seeing a cardiologist
	
	
	
	
	
	
	

	0-2 years
	78
	56.9
	52.7
(46.3, 58.9)
	632
	46.4
	44.7
(42.1, 47.4)
	1.09
(0.91-1.31)

	≥3 years or never
	59
	43.1
	47.4
(41.1, 53.7)
	731
	53.6
	55.3
(52.6, 58.0)
	

	Lost to follow-up cardiology care (LTF)e
	
	
	
	
	
	
	

	Yes
	49
	36.0
	42.4
(35.4, 49.7)
	650
	49.6
	51.7
(48.9, 54.4)
	0.85
(0.66-1.09)

	No
	87
	64.0
	57.6
(50.3, 64.6)
	660
	50.4
	48.3
(45.6, 51.1)
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence percentages were standardized to the 9,312 individuals in the CH STRONG eligible population by site, sex, race/ethnicity, age group, and CHD severity to reduce nonresponse bias.
bPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, health insurance, and proxy report.
cCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
dNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.
eLTF has a reduced sample size as it includes only individuals with CHDs that have guidelines for follow-up care.

Supplemental Table 13. Comorbidity and healthcare utilization among adults with congenital heart defects (CHDs), by Down syndrome diagnosis: CH STRONG, 2016-2019- Multiply Imputed Data
	
	Down syndrome
	No Down syndrome
	Multivariable

	Characteristic
	N
	%
	N
	%
	aPR
(95% CI)a

	Cardiac comorbiditiesb
	
	
	
	
	

	≥ 1
	8
	5.6
	205
	13.6
	0.29 
(0.15-0.58)

	None
	144
	94.4
	1298
	86.4
	

	Non-cardiac comorbiditiesc
	
	
	
	
	

	≥ 1
	42
	27.6
	289
	19.2
	1.30
(0.96-1.77)

	None
	110
	72.4
	1214
	80.8
	

	Number of visits with a healthcare provider in past 12 months
	
	
	
	
	

	0
	12
	7.6
	289
	19.2
	

	1
	27
	17.5
	242
	16.1
	1.46
(1.12-1.90)

	2-7
	97
	64.0
	813
	54.1
	1.16 
(1.06-1.27)

	≥ 8
	17
	10.9
	160
	10.6
	1.14 
(0.81-1.60)

	Number of emergency room visits in past 12 months
	
	
	
	
	

	≥ 1
	36
	23.7
	483
	32.1
	0.57
(0.42-0.77)

	None
	116
	76.2
	1021
	67.9
	

	Number of hospital admissions in past 12 months
	
	
	
	
	

	≥ 1
	16
	10.8
	191
	12.7
	0.60
(0.37-0.99)

	None
	136
	89.2
	1313
	87.3
	

	Number of cardiac-related hospital admissions in the past 12 months 
	
	
	
	
	

	≥ 1
	3
	2.2
	77
	5.1
	0.24
(0.07-0.78)

	None
	149
	97.8
	1427
	94.9
	

	Delay in care due to cost in the last 12 months
	
	
	
	
	

	Yes
	5
	3.2
	310
	20.7
	0.19
(0.07-0.49)

	No
	147
	96.8
	1193
	79.3
	

	Last time seeing a cardiologist
	
	
	
	
	

	0-2 years
	84
	55.3
	699
	46.5
	1.02
(0.87-1.18)

	≥3 years or never
	68
	44.7
	805
	53.5
	

	Lost to follow-up cardiology care (LTF)
	
	
	
	
	

	Yes
	59
	38.8
	753
	50.1
	0.90
(0.73-1.10)

	No
	93
	61.2
	751
	49.9
	


aPR= adjusted prevalence ratio; CH STRONG= Congenital Heart Survey To Recognize Outcomes, Needs, and wellbeinG; CI= confidence interval
aPrevalence ratios adjusted for CHD severity, age group, sex, race/ ethnicity, and health insurance.
bCardiac comorbidities include congestive heart failure, hypertension, myocardial infarction, stroke. 
cNon-cardiac comorbidities include asthma, cancer, diabetes, rheumatologic disease, and obstructive sleep apnea.



