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Comparison of Upright and Semi-Recumbent Postures 
for Exercise Echocardiography in Healthy Children 

Ruey-Kang R. Chang, MD, MPH, Ning Qi, RDCS, Jennifer Larson, MS, 
Christine Rose-Gottron, MS, and Dan Cooper, MD 

This study was conducted in 20 healthy children to 
compare a semi-recumbent posture using back support 
with an upright posture for exercise echocardiography. 
It was found that a semi-recumbent position with back 
support is superior to an upright position, with no dif
ference in physiologic measurements. ©2005 by Ex
cerpta Medico Inc. 

(Am J Cardiol 2005;95:918-921) 

E 
xercise echocardiography in children is difficult be
cause of movement artifacts. We conducted this 

study to determine if a semi-recumbent posture with 
back support is superior to an upright posture for exer
cise echocardiography in children and to compare echo
cardiographic measurements from a semi-recumbent 
posture with measurements from an upright posture. 

From the Department of Pediatrics, David Geffen School of Medicine 
at UClA, Los Angeles, California; the Department of Pediatrics, Har
bor-UClA Medical Center, Torrance, California; and the General 
Clinical Research Center, University of California, Irvine, Medical 
Center, Irvine, California. Dr. Chang received research funding from 
the Agency for Healthcare Research and Quality, Bethesda, Maryland 
( l R03 HS l 3217-0 l), and the National Center for Research Re
sources, National Institutes of Health, Bethesda, Maryland ( l K23 
RR 1704 l-0 l I This study was supported by Public Health Service 
research grants M0l RR00827 and HD 23969 at the General 
Clinical Research Center, University of California, Irvine. Dr. Chang's 
address is: Department of Pediatrics, UClA Medical Center, l 0833 
Le Conte Avenue, Los Angeles, California 90095. E-mail: 
rkchang@ucla.edu. Manuscript received September 27, 2004; re
vised manuscript received and accepted December 9, 2004. 

918 ©2005 by Excerpto Medico Inc. All rights reserved. 
The American Journal of Cardiology Vol. 95 April 1, 2005 

The research protocol was approved by the insti
tutional review board of the University of California, 
Irvine, Medical Center. We recruited 20 healthy chil
dren, 8 to 10 years of age from local elementary 
schools. Equal numbers of male (n = 10) and female 
children were recruited. All subjects were healthy, 
with no known neurologic, cardiac, pulmonary or 
musculoskeletal disease, or active infection. Parents/ 
guardians and the subjects provided written consent 
and assent to participate in this study. 

The study subjects performed exercise tests on 
electromagnetically braked cycle ergometers suitable 
for children. Each subject performed 2 constant work
rate exercise tests: 1 on an upright cycle ergometer 
(Ergoline 800, SensorMedics, Yorba Linda, California) 
and the other on a semi-recumbent cycle ergometer (Cat 
Eye EC 3700, Cat Eye Co., Inc., Osaka, Japan). The 
back support of the semi-recumbent cycle was at 70°. 
The order of the 2 exercise tests for each subject was 
determined in a random fashion. Echocardiograms 
were obtained at rest and during the steady state of 
constant work-rate exercise. 

The exercise test protocol began with a 3-minute 
period of unloaded cycling, followed by initiating the 
work rate at 10 W. The work rate was continuously 
increased by 10 W every minute until the subject's 
heart rate reached 140 to 150 beats/min, which is 
approximately 70% of the peak heart rate for healthy 
children 8 to 10 years of age. Once the steady state 
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