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Purpose: This study aimed to compare and analyze the post-exercise heart rate recovery responses according to stress
Methods: College students from a university in South Chungcheong Province were
assessed using a questionnaire that measures their stress and fatigue levels. They were subjected to perform the Harvard
Step Test at a rate of perceived exertion of 11-13. Heart rate and oxygen saturation were measured before, immediately
after, and 1, 3, and 5 minutes after exercise. The recovery rates were measured at each time point.
high-stress group showed a significantly lower heart rate recovery (HRR) at 1 minute after exercise than the low-stress
group (p value of <.05). The high-fatigue group showed a higher heart rate immediately after exercise and a significantly
lower HRR at 5 minutes after exercise than the low-fatigue group (p value of <.05). The correlation analysis results
showed that stress levels were positively correlated with HRR at 1 minute post-exercise and negatively correlated with
HRR at 1 minute (r=—667). Fatigue was also significantly negatively correlated with HRR at 5 minutes post-exercise (r=
Conclusion:Stress and fatigue were found to negatively affect HRR after exercise. They should also be
considered during exercise and rehabilitation. This suggests that HRR can be a useful assessment tool for physiological
response indicators when developing exercise and recovery management plans.
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Table 2. Comparison of Heart Rate by Stress Level
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Table 1. General Characteristics (N=23)

Variable MeantSD

Age(year) 22.52+1.34
Height(cm) 170.78+10.26
Weight(kg) 71.08+13.12
gender(male/female) 13/10
HR before exercise 86.30+9.01
SpO, before exercise 96.82+1.02
PSS 19.00+5.88
FSS 30.60+8.97

HR: Heart Rate, SpO,: Peripheral oxygen saturation,
PSS: Perceived Stress Scale, FSS: Fatigue Severity Scale
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Variable High Stress(n=12) Low Stress(n=11) p

Resting HR 87.00+7.00 85.54+11.12 0.709

HR immediately post-exercise, 0 min 145.83+11.76 141.18+14.02 0.397
HR Imin post-exercise 119.66+9.67 106.36+10.92 0.004™

HR 3min post-exercise 101.16+12.13 98.18+15.81 0.615

HR 5min post-exercise 86.33+£12.42 87.45+12.44 0.687

HRR 1min 17.7345.81 24.37+7.48 0.026"

HRR 3min 30.64+5.75 30.64+7.02 0.999

HRR 5min 41.25+9.04 37.83+£8.26 0.356

HR: Heart Rate, HRR 1/3/5 min: Heart Rate Recovery at 1, 3, 5 minutes after exercise,

*p<0.05, **p(0.01
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Table 3. Comparison of Heart Rate by Fatigue Level

High Fatigue(n=9) Low Fatigue(n=14) p

Resting HR 83.11+£7.91 88.35+9.35 0.179

HR immediately post-exercise, 0 min 136.11£12.33 148.42+10.97 0.021"
HR 1min post-exercise 110.88+6.35 114.85+14.75 0.184

HR 3min post-exercise 93.5549.02 103.71+15.07 0.084

HR 5min post-exercise 88.00+8.63 85.28+14.24 0.614

HRR 1min 0.18+0.05 0.22+40.07 0.153

HRR 3min 0.31£0.28 0.30+0.07 0.710

HRR Smin 0.35+0.06 0.42+0.08 0.039"

HR: Heart Rate, HRR 1/3/5 min: Heart Rate Recovery at 1, 3, 5 minutes after exercise, *p<0.05

Table 4. Correlation between Stress, Fatigue levels, and Post-Exercise Heart rate and SpO, Recovery

PSS FSS
. 0.091 -0.073
Resting HR
0.680 0.740
. . . . 0.048 -0.210
HR immediately post-exercise, 0 min
0.827 0.336
i _ 0.532" -0.064
HR Imin post-exercise
0.009 0.773
. . 0.036 -0.035
HR 3min post-exercise
0.869 0.873
. . 0.004 0.286
HR 5min post-exercise
0.986 0.186
, -0.557" -0.154
HRR Imin
0.006 0.483
. -0.021 -0.149
HRR 3min
0.923 0.498
_ 0.031 -0.424
HRR 5min
0.888 0.044

PSS: Perceived Stress Scale, FSS: Fatigue Severity Scale,
HR: Heart Rate, HRR 1/3/5 min: Heart Rate Recovery at 1, 3, 5 minutes after exercise
*p(0.05, **p0.01
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