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• Twenty male collegiate athletes performed a maximal graded 
exercise test, and HRV was assessed via electrocardiography 
for 10 minutes prior and 30 minutes post-exercise.

• Three time points (PRE, POST1, and POST2) were isolated as 5-
minute recording periods to analyze and calculate HRV 
metrics.

• Nonlinear metrics SD1 and SD2 were calculated from the 5-
minute period and used to determine SS and SPS. Time-
domain metrics RMSSD and SDNN were calculated from 1-
minute periods and used to determine modified SS and SPS 
(MSS & MSPS)
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Introduction
• Heart rate variability (HRV) is a valuable tool for assessing 

autonomic nervous system function in athletes.
• New HRV indices known as stress score (SS) and 

sympathetic:parasympathetic ratio (SPS) are calculated 
from nonlinear metrics and reflect sympathetic activity 
but are not practical in field settings due to the need for 
specialized software and longer recording times.

• The purpose of this investigation was to develop 
modified scores using ultra-short time-domain HRV 
metrics and to evaluate their responses to maximal 
exercise compared to SS and SPS.
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• Having simple and objective physiological metrics of 
stress allows coaches and athletes to better monitor 
adaptations to training programs and prevent potential 
overtraining and burnout.

• MSS and MSPS may allow coaches and athletes to have 
easier access to effective training monitoring based on 
HRV.

• SS and MSS were positively correlated at PRE, POST1 and 
POST2, (r = 0.87 to 0.94, p < 0.001).

• SPS and MSPS were positively correlated at PRE, POST1, 
and POST2, (r = 0.92 to 0.94, p < 0.001).

• Modified and traditional metrics both significantly 
increased from PRE to POST1 and decreased from POST1 
to POST2 while remaining higher than PRE, (p < 0.05).

• Modified SS and SPS calculated from ultra-short 
time-domain HRV metrics are highly correlated to 
traditional SS and SPS and are sensitive enough to 
detect acute changes to HRV from maximal 
exercise.

We developed modified simple HRV 
scores that may help coaches and 

athletes monitor the immediate impact 
of a workout session more easily.
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