
Heart rate recovery and methodological 
issues

To the Editor,

We read with great interest the article, entitled “Heart rate recovery 
may predict the presence of coronary artery disease” by Akyüz et al. (1) 
published in Anatolian J Cardiol 2014; 14: 351-6.

They observed in a retrospective analysis that abnormal heart rate 
recovery at 1 min (HRR1) was associated with the presence of angio-
graphically proven coronary artery disease. This study strengthens 
previous research that the heart rate information gleaned from a stan-
dard exercise test can be used to supplement prognostic and diagnos-
tic data. There are some methodological issues that need to be clarified 
in order to understand how these data were obtained. The authors’ 
statement that “post-exercise HRR was measured in the sitting position 
during the cool-down period after the cessation of peak exercise” 
might lead to misunderstandings and is inappropriate with regard to 
terminology. Exercise testing can be terminated (cessation of exercise) 
abruptly with the patient in the standing or sitting positon (no ‘cool-
down’ period), or the patient keeps walking in a predetermined speed 
and incline (cool-down period), which can be a 2-minute cool-down at 
1.5 mph on a 2.5° grade or a 1-minute cool-down at 1 mph at 0% incline 
(2, 3). In protocols using cool-down, heart rate recovery at 1 minute is 
calculated by taking the difference between the heart rate at peak 
exercise and heart rate 1 minute later, which is 1 minute after the begin-
ning of the cool-down period (2). Similarly, in exercise tests that stop 
abruptly, heart rate recovery at 1 minute is calculated by taking the 
difference between the heart rate at peak exercise and heart rate 1 
minute later, at which time the patient is at complete rest in the supine 
or sitting positon. Abnormal HRR1 is usually defined as heart rate that 
declines ≤12 beats/min in the first minute after exercise for protocols 
that use a post-exercise cool-down or ≤18 beats/min in the first minute 

postexercise for protocols that stop exercise abruptly (2, 4). Since the 
authors defined abnormal HRR1 as ≤21 beats, we assume that there 
was no cool-down period in their study. Although the authors men-
tioned heart rate reserve in the results section and tables, they did not 
define it in the methods. It is not clear whether heart rate reserve is in 
beats per minute or in percentages. Heart rate reserve in beats per 
minute is calculated as [(220-age in years) - resting heart rate in beats 
per min], while heart rate reserve in percentages is calculated as (peak 
heart rate- resting heart rate in beats per min)/[(220-age in years) - rest-
ing heart rate in beats per min] multiplied by 100 (2). Heart rate reserve 
in percentages is also an indicator of chronotropic response. Heart rate 
reserve below 80% is considered to be evidence of an impaired chro-
notropic response, which is a powerful indicator of mortality (5). We 
believe that caregivers should be familiar with these parameters and 
consider for routine incorporation into exercise test interpretation.
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