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ABSTRACT 
 
Purpose: This study aimed to examine the differences in heart rate variability (HRV) between athlete and non-athlete 
students in middle school using unimplemented sensor heart rate. Materials and Methods: Sixty-seven judo athlete and non-
judo-athlete students were recruited to the study from middle school were divided into experimental groups (n = 39, height 
162.4 ± 7.6 cm, weight 52.7 ± 6.3 kg, Age 12.8 ± 1.3 years), and Control group student (n = 37, height 159.1 ± 6.9 cm, 
weight 53.2 ± 7.3 kg, age 13.2 ± 0.8 years),The CG students did not take part in any competitive sport at any level, Measure 
mean heart rate (Mean HR), mean R-R, standard deviation of all normal R-R intervals; (SDNN) and relative, root of the mean 
squared differences of successive RR intervals (RMSSD),low-frequency (LF), high-frequency (HF) and low-frequency ratio 
(LF/HF) indicators were used. The T-tests was used to compare sports teams with general differences between athlete and 
non-judo-athlete students. The significance level was set at p < .05. Results: HRV analysis software analyses the (RR) 
interval time domain components and the results were given as standard deviation of RR intervals (SDNN), square root of 
the mean of the sum of the squares of differences between adjacent RR intervals (RMSSD), adjacent RR interval differing 
more than 50ms (NN50), The Mean (iRR) of the EG is significantly higher than that of the average CG (t = 2.245, p < .05); 
in terms of Mean HR, the EG are significantly lower than the average CG (t = -2.149, p < .05). Conclusion: Judo training and 
combat field exercises utilising connected sensors are effective for middle-aged individuals, helping to maintain and reduce 
resting heart rate while enhancing cardiopulmonary function. 
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INTRODUCTION 
 
Variability in beat-by-beat heart period is an intrinsic characteristic of healthy cardiac functioning (Draghici & 
Taylor, 2016), (Vigo, Siri, & Cardinali, 2019) observed that the arterial pressure during the respiratory cycle 
and the time between heartbeats were variability. When the heart beats, it does not beat at a fixed speed, 
and there is a small gap within tens of milliseconds between a normal heartbeat and a heartbeat. several 
studies by (Freeman, Dewey, Hadley, Myers, & Froelicher, 2006; Fu & Levine, 2013; Hautala, Kiviniemi, & 
Tulppo, 2009; Iellamo, Volterrani, Di Gianfrancesco, Fossati, & Casasco, 2018) pointed out that although the 
heart beats regularly due to the discharge of the sinus node of the right atrium, the discharge of this sinus 
node is affected by the autonomic nervous system. The sympathetic nervous system accelerates the 
discharge rate of the sinus node, thereby increasing the heart rate (Zhou et al., 2016). The parasympathetic 
nervous system inhibits the discharge rate of the sinus node, and the heart rate slows down (Sztajzel, 2004). 
Due to the difference between the sympathetic nervous system and the parasympathetic nervous system 
(HinojosaȤLaborde, Chapa, Lange, & Haywood, 1999; Rowe & Troen, 1980) Mutual antagonism causes the 
frequency of sinoatrial node discharge to be differently regulated by the autonomic nervous system 
(Rocchetti, Malfatto, Lombardi, & Zaza, 2000), which makes the heart beat show different degrees of 
variability called heart rate variability (HRV) (Lehrer & Gevirtz, 2014; Shaffer & Ginsberg, 2017). Heart rate 
variability can be analysed by electrocardiogram. On the electrocardiogram, the R wave is a more significant 
waveform that is easy to be detected (Bansal, Khan, & Salhan, 2009; Selvaraj, Jaryal, Santhosh, Deepak, & 
Anand, 2008). The R interval represents the rate of the heartbeat. Therefore, the RR interval (RRI) is most 
often used to represent the heartbeat interval (such as Figure 1). Heart rate variability analysis can be divided 
into time domain analysis and frequency domain analysis (Kuss, Schumann, Kluttig, Greiser, & Haerting, 
2008). 
 

 
 

Figure 1. The interval between adjacent R waves is RR interval (RRI). 
 
Early heart rate variability analysis is mostly used in clinical medicine, and the autonomic nerve control 
mechanism can be used to obtain evaluation data from this analysis. Various parameters of heart rate 
variability can be used to determine the pros and cons of heart function. A study by Yan Wang and Jun Xu 
(Yan, Jun, & Guo-Rong, 2006) pointed out that changes in some parameters of heart rate variability can be 
used as reference indicators for judging the severity and prognosis of patients with chronic heart failure. 
Cannon Christopher (Cannon et al., 2001) believe that the continuous measurement of heart rate variability 
should be regarded as indispensable in the care after complete coronary artery bypass surgery. 
 
In addition to clinical medicine, heart rate variability has also been widely used in sports science research in 
recent years. In addition to explore the impact of exercise training on heart rate variability, heart rate variability 


