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Introduction 
Exercise testing is an important cardiovascular assessment tool. Although there are well established 
protocols/equipment for older children there is limited knowledge for testing in small children. The aim 
of this project was to develop and test a bicycle ergometer as a means of testing exercise capacity in 
very young children. 
 
Methods 
Healthy children aged between 4-6 years were invited to participate. The cycle ergometer was a 
specifically adapted children’s bicycle, connected to a load resistor and current sensor.  The bike was 
also connected to a ‘visual incentive’ in the form of a LED light display. Each child was encouraged to 
exercise until exhaustion. The exercise protocol was a multistage, incremental protocol with increasing 
resistance every 3 minutes and two 30 second sprint sections. During exercise the child’s heart rate 
was continually monitored. 
 
Results 
48 children were recruited (29 male). Patient demographics and study results are summarised in Table 
1. 18/48 (38%) participants achieved >80% maximal predicted heart rate with 42/48 (88%) reaching 
>70%. Boys achieved significantly higher maximum power output (Median [IQR]=  103Watts [92-113]) 
compared with girls (Median [IQR]= 87Watts [75-103]), p = 0.023 (Mann-Whitney U-test) but there was 
no difference in test duration (p=0.99). Increased height was associated with higher maximum power 
output: Spearman’s correlation coefficient = 0.37, p<0.01. 
 
 

Table 1: Patient Demographics and Exercise Stress Test Results Summary 
 

 
Mean (s.d.) 

 
Interquartile 

Range 
Age (years) 5.8 (0.66) 5.5 - 6.2 
Weight (kg) 22 (3.6) 19.8 - 23.8 
Height (cm) 113.6 (5.8) 109 - 118 
Maximal Heart 
Rate (bpm) 165 (15) 159-173 

% Max 
Predicted HR 
(%) 

77 (6.9) 74-81 

Exercise 
Duration 
(mins) 

8.08 (1.1) 7.88-8.53 

Average 
Power Over 
Test (Watts) 

19.5 (6.7) 15.2 - 22.5 

Maximal 
Power  
Attained 
(Watts) 

104 (45.4) 83 - 109 

 
Conclusions 
Exercise testing in young children is technically more challenging. This bespoke exercise bicycle/ 
software is reliable, produces replicable results, is enjoyable and easy to use for children. It is a useful 
tool in the screening and assessment of young children with inherited cardiac disease and congenital 
heart disease. 


