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A Comparison of Physical Activity and Exercise Capacity in
Adults with Congenital Heart Disease and Healthy Controls

Hyun Jeong Kim'?, Ja Kyoung Yoon’, Seong-Ho Kim’, Sae Young ]aeI

’Department of Sport Sciences, University of Seoul, Seoul, 2Department of Pediatrics, Sejong Hospital, Bucheon, Korea

Purpose: Advancements in surgical and nonsurgical care for congenital heart disease (CHD) have enabled an
increase in survival into adulthood of these children with CHD, thereby contributing to the growth of the aging
population, it is important to evaluate these functional outcome measures in adults with CHD. Therefore, this study
aimed to compare the subjective and objective assessments of physical activity (PA) and exercise capacity (EC)
in adults with CHD and age-matched, healthy controls.

Methods: Forty-six adults with CHD (male, 26; age, 20.6x1.3 years) and forty-six healthy controls (male, 24; age,
21.2+1.6 years) underwent an assessment of subjective and objective PA levels using the Global Physical Activity
Questionnaire and the accelerometer device (GENEActiv) worn on the wrist for seven consecutive days, respectively.
EC was directly measured by peak oxygen uptake (peak VO;) during a graded exercise test.

Results: Subjectively and objectively measured of moderate to vigorous PA in adults with CHD were lower than
those with healthy controls (p=0.008, p=0.004), while the majority of adults with CHD have achieved the recom-
mended levels of PA (150 min/wk). In addition, peak VO, was lower in adults with CHD than in healthy controls
(30.848 mL/kg/min vs. 46.7+10 mL/kg/min, p<0.001).

Conclusion: Although the majority of adults with CHD meet the recommended levels of PA, their overall PA levels
and EC are still lower than those of age-matched, healthy adults without CHD.
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Table 1. Participants characteristics (n=92)
Characteristic Ad(LrJ]lLl%')—lD HeaIErr:y:Ar%(;ntrol 2/ x° p-value
Age (yr) 20.6%+1.3 21.2+£1.6 —1.868 0.065
Sex
Male 26 (56.5) 4 (52.2) 0.175 0.834
Female 20 (43.5) 2 (47.8)
Weight (kg) 59.2+12.5 63.1i11.0 —1.584 0.117
Body mass index (kg/m?) 21.9+3.5 22.0+2.4 —0.221 0.826
Medications, yes 31 (67.4)
No. of medications 1.6+£1.7
Aspirin 24 (52.2)
B —blockers 12 (26.1)
ACEI/ARB 20 (43.5)
Diuretics 5(10.9)
Anticoagulant 1 (2.2)
Left ventricle ejection fraction (%) 60.7+8.1
Poor (<30) 0 (0)
Mild decreased (30—50) 8 (17.4)
Normal (>50) 38 (82.6)
Arrhythmia, yesx* 1(2.2)
Pacemaker 1 (2.2)
Disease type
Simple (n=3)
Aortic valve stenosis 1 (2.2)
Atrial septal defect 1(2.2)
Bicuspid aortic valve 1 (2.2
Moderate (n=18)
AVSD 1(2.2)
Coarctation of aorta 1(2.2)
Congenital coronary aneurysm 1 (2.2)
Tetralogy of Fallot 15 (32.6)
Complex (n=25)
DORV 1(2.2)
Fontan (functional single ventricle) 18 (39.1)
PA with VSD 4 (8.7)
Persistent truncus arteriosus 2 (4.3)

Values are presented as meanzstandard deviation or number (%) unless otherwise indicated.

CHD: congenital heart disease, ACEI: angiotensin—converting enzyme inhibitor, ARB: angiotensin receptor blocker, AVSD:
atrioventricular septal defect, DORV: double outlet right ventricle, PA: pulmonary atresia, VSD: ventricular septal defect.
*Bradycardia, tachycardia that require treatment, or nonsustain badycardia, tachycardia.
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Table 2. Comparison of physical activity variables between adults with CHD and healthy controls (n=92)

Variable Adult CHD (n=46) Healthy control (n=46) 2/ x° p-value

Subjectively measured PA*

Total PA (METs—min/wk) 1,240.0 (590.0—2,370.0)  3,060.0 (1,530.0—4,230.0) —3.773 <0.001

MVPA (METs—min/wk) 800.0 (90.0—1,860.0) 1,920.0 (960.0—3,270.0) —2.660 0.008

Travel to and from places PA 380.0 (105.0—610.0) 760.0 (480.0—1,305.0) —38.7283 <0.001

(METs-min/week)

Sedentary time (hr/day) 8.5 (6.0—11.3) 8.5 (6.0—12.0) —0.216 0.829
Objectively measured PAT

MVPA (min/day) 70.5 (40.5—123.1) 126.0 (96.0—154.1) —2.905 0.004

Light PA (min/day) 54.5 (34.6—69.7) 53.2 (43.0—69.0) —0.410 0.682

Sedentary time (min/day) 638.9 (573.1—683.1) 555.2 (490.8—619.2) 7.680 0.006
Recommendations for PA =150 min/wk

Active 27 (84.4) 46 (100) —2.618 0.009

Inactive 5 (15.6) 0 (0)

Values are presented as median (interquartile range) or number (%) unless otherwise indicated.
CHD: congenital heart disease, PA: physical activity, MET: metabolic equivalent of task, MVPA: moderate to vigorous

physical activity.

*Global Physical Activity Questionnaire; TGENEActiv (Activinsights, Kimbolton, UK).
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Table 3. Comparison of CPET variables between adults with congenital heart disease and healthy controls (n=92)

Variable Adult CHD (n=46) Healthy control (n=46) t/ 22 p—-value
Resting

HR (beats/min) 76.6£14.9 67.9£16.61 2.644 0.010
SBP (mm Hg) 113.8+£17.4 113.1£12.4 0.219 0.828
DBP (mm Hg) 73.2+£9.7 81.7+£98.3 —0.545 0.587

Peak exercise
Peak predict VO, (%) 67.9+£16.2 105.0+£18.2 —10.235 <0.001
Peak VO, (L/min) 1.8+£0.7 3.0+£1.0 —6.825 <0.001
Peak VO2 (mL/kg/min) 30.8£8.2 46.7£10.1 —8.261 <0.001
Peak METs 8.9+2.4 13.4£2.9 —8.123 <0.001
Peak RPE 16.7+1.1 17.0+1.6 —1.324 0.191
Peak HR (beats/min) 175.5+£29.0 194.4+12.5 —4.046 <0.001
Peak SBP (mm Hg) 152.5+23.2 176.3+£25.8 —4.662 <0.001
Peak DBP (mm Hg) 68.1+14.4 70.9+8.8 —1.11 0.270
Peak RER 1.2+0.1 1.2+0.1 1.118 0.267
VE/VCO, 33.1+£5.3 27.2+4.3 5.812 <0.001

Post exercise
4HRR 1 (min) 20.7£7.2 23.5+£9.9 —1.579 0.118
4HRR 2 (min) 41.1+12.8 445+12.6 —1.245 0.216
Heart rate reserve 99.0+32.6 126.5+21.7 —4.769 <0.001
Chronotropic incompetence index 87.5+27.6 94.9+£16.3 —7.348 <0.001
Cl <80 15 (32.6) 3 (6.5) 9.946 0.002
Total exercise time (sec) 987.5+148.7 1,021.6+118.2 —1.212 0.229

Values are presented as meanzstandard deviation or number (%) unless otherwise indicated.

CPET: cardiopulmonary exercise testing, HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure, peak
VO2: peak oxygen uptake, MET: metabolic equivalent of task, RPE: rating of perceived exertion, RER: respiratory exchange
ratio, VE/VCO.: minute ventilation/minute carbon dioxide production, HRR: heart rate recovery, Cl: chronotropic
incompetence index ([peak heart rate —rest heart rate]/[220 —age—rest heart rate]).
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