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Abstract: To promote and strengthen the scientific nature of sprint training, this study 

investigates the interplay between biochemical indicators and biomechanical responses during 

athlete training using a Zigbee-based health monitoring system. This system conducts real-time 

health monitoring of sprinters. The system uses sensors to collect human physiological signals 

and transmits them to the monitoring center through wired or wireless methods. The human 

motion recognition algorithm is used to establish a state space model of human body 

acceleration, and dynamic modeling methods and Kalman filtering for precise estimation and 

analysis of the athlete's biomechanical state. significant differences in the biochemical 

indicators of sprinters at different training stages, highlighting how these changes correlate 

with biomechanical responses such as force production, joint angles, and movement patterns. 

This research underscores the importance of integrating biomechanical assessments with 

biochemical monitoring to provide a comprehensive understanding of athletes’ physiological 

status and optimize training regimens. The insights gained from this study contribute to the 

fields of biomechanics and mechanobiology, offering valuable implications for improving 

athletic performance and health monitoring. 

Keywords: biomechanics; health check; sprinter training; biochemical index; physical training; 

mechanobiology 

1. Introduction 

Speed races are cyclical sports with the shortest distance, the highest exercise rate, 

and the lowest and greatest strength of the body in a state of anaerobic metabolism. 

Therefore, the top speed is an important determinant of the performance of various 

sports in the racing competition. As the main event of extreme-intensity exercise is 

headed by the ability to supply proto-nutrient phosphate, since proto-phosphate cannot 

adapt to its exercise requirements in terms of energy, glycogen also needs to participate 

in the supply of heat energy. The anaerobic nutrient supply and the mixed supply of 

anaerobic and aerobic energy are the physiological basis of racing. Therefore, 

anaerobic nutrient supply and the ability to supply anaerobic and aerobic mixed 

nutrients are the cornerstones of the improvement of racing performance. The exercise 

load and load intensity are the most basic factors to determine the effectiveness of 

exercise, and the speed of movement and rapid strength can be used as the most 

important special qualities to determine the exercise results of racing athletes. At 

present, although many scholars have made further innovative developments in the 

research of sprint training, they still need to keep in-depth exploration. 

Currently, physiological and biochemical indicators and their application in 

sports training have become relatively popular research topics in China. With the 

advancement of science and technology, health monitoring technology plays an 
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increasingly important role in tracking athletes’ physiological and biochemical 

indicators. The research is based on health monitoring and aims to analyze the 

biochemical indicators of sprinters during training, explore the application of ZigBee 

technology in health monitoring, and analyze the changes in the levels of certain blood 

biochemical indicators of athletes at different training stages, to promote and 

strengthen sprint training. Scientific and practical advice is provided. The study finds 

significant differences in the biochemical parameters of sprinters during different 

training stages. 

The innovations of this article are: first, the study introduces a health monitoring 

system based on ZigBee for real-time monitoring of sprinters. This system combines 

the advantages of wired and wireless transmission technologies to achieve real-time 

performance and flexibility of data and provides athletes with health monitoring, and 

new technical means. Second, the study adopts the human movement recognition 

algorithm and Kalman filtering method to improve the fitting accuracy of human body 

state change trends and provide a scientific basis for accurately evaluating the training 

effects of athletes. Finally, by comparatively analyzing the changes in biochemical 

indicators of sprinters at different stages, the study reveals the profound impact of 

training intensity on the physiological status of athletes, providing theoretical support 

for the development of more scientific and reasonable training plans. 

2. Related work 

Judging from the research progress at home and abroad, different scholars have 

also cooperated to a certain extent in health testing and sprinter training. Yt A used the 

frequency analysis method (FAM) to study the muscle fatigue and recovery of male 

sprinters and evaluated the interference current (IC), maximum voluntary contraction 

(MVC), and surface electromyography (EMG) amplitude of different sensory, motor 

and pain response thresholds before and after acute explosive fatigue training. Studies 

have shown that changes in IC precede changes in EMG and strength during fatigue, 

and these changes may reflect changes in physiological sensations caused by 

peripheral fatigue. FAM can be used as an effective early detection and simple tool 

for monitoring muscle fatigue during athlete training and recovery [1]. Miyake Y used 

magnetic resonance imaging to measure the quadriceps CSA and knee extensor MA 

of well-trained male sprinters and male non-sprinters. Studies have shown that the 

knee extensor MA of sprinters is greater than that of non-sprinters, and this 

morphological structure of sprinters is related to sprint performance [2]. Reeta K’s 

study measured the levels of inflammatory and apoptotic molecules in the serum of 

male athletes undergoing sprint training, their changes over 10 years, and their 

relationship with physical performance. The results showed that changes in serum 

molecules were age-related and associated with a decline in physical function. They 

may serve as biomarkers of aging-related processes that affect the development of 

physiological dysfunction [3]. 

Studies have shown that athletic performance is affected by external forces and 

bone density. Chtourou H aimed to study the effects of listening to music during the 

warm-up period on Wingate test scores, rate of perceived exertion (RPE), and mood 

in sprinters and long-distance runners. The results showed that listening to music could 
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improve the short-term maximum performance of sprinters. However, music had no 

significant effect on the performance of long-distance runners [4]. Kopiczko A’s study 

aimed to evaluate the correlation between bone density and bone mass with physical 

activity levels, vitamin D, phosphorus, magnesium, total cholesterol, and triglyceride 

concentrations, and body. The conclusions showed that physical activity had the most 

significant effect on bone status, especially in men [5]. 

When monitoring exercise, the use of cloud computing and related intelligent 

algorithms is a good choice. Verma P proposed remote patient health monitoring in 

smart homes using the concept of cloud computing on smart gateways. The proposed 

model used advanced technologies and services such as embedded data mining, 

distributed storage, and notification services at the edge of the network. The results 

showed that decision-making based on real-time healthcare data further enhanced the 

practicality of the proposed system [6]. The main purpose of Padmavathy T V is to 

study the feasibility of using circular and rectangular slot microstrip patch antennas as 

strain sensors for structural health monitoring. The simulation results of these antenna 

sensors (rectangular and circular microstrip slot antennas) have been confirmed. 

According to the simulation results, the sensors can provide information about the 

crack direction [7]. However, these scholars did not analyze or discuss the biochemical 

indicators of sprinters during training from the perspective of health monitoring but 

only explored its significance one-sidedly. 

3. Methods of biochemical indicators of sprinters during training 

based on health monitoring 

3.1. Health monitoring system based on Zigbee 

The health monitoring system is a system for real-time monitoring of human 

health. It collects human physiological signals through sensors, and then transmits 

these physiological data to the monitoring center in a wired or wireless manner so that 

the monitoring center can monitor human health in real time. This system can not only 

increase the safety of patients and the elderly and improve people’s quality of life but 

also prevent some common diseases [8]. 

The health monitoring system has two transmission technologies: wired and 

wireless. Most of the original health monitoring systems use wired networks to 

monitor patients in the hospital. In this way, the line is connected to the human body 

for monitoring, causing psychological barriers to patients, especially patients in the 

ward. The complicated connection system not only makes the patient feel very 

uncomfortable, but also makes the whole ward chaotic, and even affects the work 

efficiency of medical staff [9]. Figure 1 shows a health network system based on 

human body communication. 
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Figure 1. Health network system based on human body communication. 

With the development of communication technology, wireless communication 

technology is gradually applied to health monitoring systems. It is generally believed 

that wireless communication technology mainly includes short-range wireless 

communication technology and medium- and long-range wireless communication 

technology. Among them, short-distance wireless communication technology is 

mainly used indoors, and long-distance wireless communication technology is mainly 

used outdoors [10]. Compared with traditional wired communication, wireless 

communication has the advantages of real-time, mobility, flexibility, and low cost. In 

addition, the wireless communication range is not different due to changes in the 

environment, the outdoor communication distance can reach tens of kilometers, and 

the indoor communication can also transmit hundreds of meters [11]. 

ZigBee technology is a medium and short-range wireless communication 

technology with unified technical specifications, with low output power, low 

transmission rate, and low power consumption as the main goals. Its physical layer 

and MAC layer protocol comply with IEEE802 15.4 protocol specifications. This is a 

new technology between traditional wireless marking technology and Bluetooth 

technology, and its application prospects are very broad. At present, it is mainly 

concentrated in the fields of industrial control, electronics, vehicle intelligence, home 

and building intelligence, wireless sensor networks, and medical monitoring [12]. 

Among them, the family health monitoring system is mainly composed of two 

parts: a wireless sensor network and a control terminal. The system block diagram is 

shown in Figure 2. The system continuously collects human physiological 

information, such as body temperature, pulse, blood pressure, etc., through various 

sensors installed on terminal nodes, collects and transmits to the microprocessor 

through the coordinator in the ZigBee wireless sensor network, analyzes and processes 

the collected information, and displays the result on the LCD in real time. When there 

is a hidden danger in the physical condition of the monitored person, the buzzer is 

activated to give an alarm to the monitored person, and the alarm information is sent 

to the preset mobile phone through the back-end GPRS module so that the family 

members can know the health status of the monitored person in time [13]. 



Molecular & Cellular Biomechanics 2025, 22(3), 606.  

5 

GSM network

temperature Pulse Blood pressure

Wireless sensor network

Terminal node

Coordinator

Microprocessor

GPRS module

Control terminal

 

Figure 2. Overall block diagram of the system framework. 

The ZigBee health monitoring system demonstrates outstanding advantages in 

data collection and transmission. Its low-power design ensures long-term and 

continuous data collection, while its real-time nature allows the system to instantly 

capture changes in athletes’ physiological and biochemical indicators during sprint 

training, providing instant feedback to the coaching team. At the same time, the self-

organizing network capability of the ZigBee system ensures stable data transmission 

and can maintain efficient operation even in complex environments. 

In addition, the flexibility of the ZigBee health monitoring system is also a 

highlight. The system can be customized and expanded according to actual needs to 

meet the needs of different athletes and training scenarios. This highly customizable 

solution provides more accurate and personalized services for the biochemical 

indicator monitoring of sprinters, further improving training results and athlete 

performance. 

3.2. Human motion recognition algorithm 

When the human body makes an action, it usually lasts for a relatively long period. 

Therefore, the acceleration change can be selected as the state variable, and the AR (1) 

model (first-order autoregressive model) can be established to determine the 

conversion relationship between human state variables at adjacent moments [14]. 

The autoregressive model AR (n) is a random periodic sequence model that is 

very efficient in defining the field of periodic sequence [15]. In this model, the current 

value 𝐴𝑠 of the time series is represented by the linear combination of the past values 

of the series plus a white noise disturbance term 𝜑𝑠−1, as shown in the following 

formula. 

𝐴(𝑠) = 𝜇1𝐴(𝑠 − 1) + 𝜇2𝐴(𝑠 − 2) + ⋯+ 𝜇𝑛𝐴(𝑠 − 𝑛) + 𝜑(𝑠 − 1) (1) 

This needs to know the relationship between 𝐴(𝑠) and 𝐴(𝑠 − 1) to build a state-

space model of human body acceleration. With the method of dynamic dynamic 
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modeling, an AR (1) model (first-order autoregressive model) is established to 

determine the relationship between 𝐴(𝑠) and 𝐴(𝑠 − 1). The model is as follows: 

𝐴(𝑠) = 𝜇(𝑠 − 1, 𝑠)𝐴(𝑠 − 1) + 𝜑(𝑠 − 1) (2) 

In the above formula, 𝜇(𝑠 − 1, 𝑠) represents the state conversion coefficient at 

time s − 1 to time s; 𝜑(𝑠 − 1) represents discrete white noise with a mean value of 0 

and a variance of R. 𝜇(𝑠 − 1, 𝑠) and the variance R are calculated using the method of 

least squares estimation, as shown in the following formula: 

𝐿 =∑𝜑2(𝑠 − 1)

𝐸

𝑖=1

=∑[𝐴(𝑠) − 𝜇(𝑠 − 1, 𝑠)𝐴(𝑠 − 1)]2
𝐸

𝑖=1

 (3) 

In the above formula, E is the number of samples obtained. The partial derivative 

of L concerning 𝜇 is found, and the partial derivative is set to zero, thus getting: 

𝜕𝐸

𝜕𝜇
|
𝜇=𝜇̂

= 0 (4) 

−2∑[𝐴(𝑠) − 𝜇̂𝐴(𝑠 − 1)]𝐴(𝑠)

𝐸

𝑖=1

= 0 (5) 

∑𝜇̂[𝐴(𝑠 − 1)]2
𝐸

𝑖=1

=∑𝐴(𝑠)𝐴(𝑠 − 1)

𝐸

𝑖=1

 (6) 

The above formula is expressed as a vector-matrix form, and the least square 

estimate of 𝜇(𝑠 − 1, 𝑠) can be obtained: 

𝜇̂(𝑠 − 1, 𝑠) = (𝐻𝑆𝐻)−1𝐻𝑆𝐶 (7) 

In the above formula, there are 𝐻 = [0, 𝐴(1), 𝐴(2),⋯𝐴(𝑠 − 1)]  and 𝐶 =

[𝐴(1), 𝐴(2),⋯𝐴(1)]; 

𝑅̂(𝑠 − 1, 𝑠) =
1

𝐸 − 1
[𝐶 − 𝐻𝜇̂(𝑠 − 1, 𝑠)]𝑆[𝐶 − 𝐻𝜇̂(𝑠 − 1, 𝑠)] (8) 

When the human body is in a stable state, that is, a certain action lasts for some 

time, during this period CSVM approaches and remains constant. Therefore, to more 

accurately fit the changing trend of the human body state, Kalman filtering is 

performed on the state variable 𝐴(𝑠). The Kalman filter can estimate the state of the 

dynamic system from a series of incomplete and noisy measurements [16]. The model 

is shown in Figure 3, where circles represent vectors; squares represent matrices; 

asterisks represent Gaussian noise. 



Molecular & Cellular Biomechanics 2025, 22(3), 606.  

7 

W

B H

F

R

A

V

S

A

U Z

Visible

Hide

I-1 I I+1

 

Figure 3. Kalman filter model. 

The R (1) model, usually referred to as the first-order autoregressive model (AR 

(1)), is a simple time series prediction method. In the context of biochemical index 

monitoring in sprint training, the R (1) model can be used to predict the trend of 

changes in athletes’ physiological and biochemical indicators. By analyzing historical 

data, the R (1) model can capture the dependencies between indicators and predict 

future indicator values based on this [17,18]. This prediction capability is very 

valuable for coaching teams because it can help them understand the possible 

physiological reactions of athletes in advance and formulate more scientific and 

reasonable training plans [19,20]. 

Kalman filtering is a recursive algorithm used to estimate the state of a dynamic 

system from a series of noisy observations [21]. In the ZigBee health monitoring 

system, Kalman filtering can be applied to smooth and predict the physiological and 

biochemical index data of athletes. By considering the dynamic characteristics of the 

system and the observation noise, Kalman filtering can generate a more accurate and 

smooth data series and reduce the impact of noise on data analysis [22,23]. This is of 

great significance for accurately evaluating the training status of athletes, timely 

discovering potential problems, and optimizing training strategies. Therefore, 

although the original article does not explicitly mention it, the R (1) model and Kalman 

filter can undoubtedly enhance the data analysis and processing capabilities of the 

ZigBee health monitoring system in similar application scenarios [24]. 

4. Experimental results of research on biochemical indicators of 

sprinters during training based on health monitoring 

4.1. Load arrangements for sprinters in different training stages 

Sprinting refers to an extremely intense cyclic running event performed by 

humans under the requirement of a large amount of hypoxia in the track and field 

engineering project. It is characterized by the shortest distance, the highest speed, the 

greatest strength, and the shortest running time, creating the maximum speed is also 

its obvious feature. Therefore, the fastest speed is the decisive factor that affects the 

performance of the racing competition. The statistical analysis of the sports load of 

racing players has always been a difficult point. Therefore, this article analyzes the 
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number of exercises, the purpose of exercises and the content of exercises of nearly 

ten racing contestants in each practice stage, to clearly show the changing trend of the 

athletes’ exercise load in each practice stage. 

First of all, in the first stage of practice, most of the ten sprinters do aerobic 

exercise, and the amount of exercise is also large, which is mainly reflected in the 

average total amount of exercise per week. The training intensity at this stage is not 

very high, but there are aerobic exercises such as long-distance jogging. Second, in 

the second phase of training, although the total intensity of the athlete’s training time 

increases significantly, the average weekly training volume is significantly smaller 

than that of the first phase. The total exercise intensity at this stage also increases 

significantly, but the proportion of speed exercises increases significantly. 

4.2. Changes in blood levels of certain biochemical indicators of athletes 

in different training stages 

In the first stage of training, the Hb values of male and female athletes show a 

clear downward trend. The basic value of male athletes before training is 160.2 g/100 

mL. After two weeks of heavy training, it drops to 156.9 g/100 mL, and after two 

weeks of training, it drops to 153.3 g/100 mL. Although there is no statistically 

significant difference, the average drop is 4.3% before and after training. The basic 

value of female athletes before training is 143.6 g/100 mL, and after two weeks of 

large-volume training, the significant decrease is 134.8 g/100 mL (P < 0.05). After 

another two weeks of training, the change is not obvious, and its value is 134.4 g/100 

mL, which is still significantly lower than before training (P < 0.05). Figure 4 shows 

the changes in Hb (g/100 mL) of sprinters at different training stages. 

 

Figure 4. (a) Changes in Hb (g/100 mL) of sprinters at first stage; (b) Changes in Hb (g/100 mL) of sprinters at 

second stage. 

Before and after the second stage of training, there is no significant change in the 

Hb values of male and female athletes. However, there is a significant difference 
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between the Hb value of female athletes after the first stage of training and the Hb 

value after the second stage of training (P < 0.05), and the average Hb value of male 

athletes C3 is also higher than that of P1. It shows that training with different 

characteristics has a significant impact on the changes in athletes’ Hb value. 

The BUN (nmol/L) and creatine kinase (CK) (IU/I) fluctuations of sprinters as 

they progress through training are depicted in Figures 5 and 6, respectively. Male and 

female athletes’ BUN values do not differ substantially throughout the two training 

phases, and it is uncommon for an athlete’s BUN value to surpass 8 nmol/L during the 

data collection process. It demonstrates that the BUN value does not accurately reflect 

variations in sprinters’ performance. In the first stage of training, sprinters’ CK values 

do not vary much, but in the second stage, they clearly show a rising tendency. Among 

them, females’ increase by 44.6% and males’ by 65.6%, although the differences are 

not statistically significant (P > 0.05), indicating that CK can sensitively reflect 

changes in training intensity. However, it should be noted that the standard deviation 

is very large, reflecting the large differences between individuals. Therefore, in actual 

training, more attention should be paid to the longitudinal comparison of individual 

CK values. 

 

Figure 5. (a) Changes in BUN (nmol/L) of sprinters at first stage; (b) Changes in BUN (nmol/L) of sprinters at second 

stage. 
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Figure 6. (a) Changes in CK (IU/I) of sprinters at first stage; (b) Changes in CK (IU/I) of sprinters at second stage. 

The variations in T(ng/dl) during the various sprinter training periods are 

displayed in Figure 7. Male athletes’ blood testosterone levels significantly decrease 

throughout the first stage of the exercise, averaging around a 12.8% decline from 516.2 

ng/dl before the activity to 448.4 ng/dl after exercise. Male athletes’ blood testosterone 

levels vary dramatically depending on their training stage, as seen by the large 

difference between the first-stage p3 and second-stage c3 blood testosterone values (P 

< 0.01). 

 

Figure 7. (a) Changes in T(ng/dl) of sprinters at first stage; (b) Changes in T(ng/dl) of sprinters at second stage. 

The variations of C (ug/dl) in the various sprinter practice stages are displayed in 

Figure 8. Both male and female athletes’ cortisol levels exhibit an increasing trend 

two weeks following the initial workout session. Both male and female athletes’ 
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cortisol levels decrease after two weeks of training, but they are still higher than they 

are before the training, suggesting that the athletes are happy with the training schedule. 

 

Figure 8. (a) Changes in C (ug/dl) of sprinters in first stage; (b) Changes in C (ug/dl) of sprinters in second stage. 

In the first stage of training for male athletes, the changes in T/C show a 

significant decrease: from 45.1 before training to 30.2 after training. Although there is 

no statistical difference, the reduction is about 33%, showing that the level of 

decomposition and metabolism of male athletes caused by exercise increases 

significantly. In the second stage of training, the changes in male athletes’ T/C show 

an upward trend. Considering that the testosterone level of the athletes in the first 

phase of training p3 decreases and the cortisol level increases, while in the second 

phase of training, testosterone increases and cortisol increases, indicating that training 

in each phase can make athletes reach different psychological stress states. As shown 

in Table 1, there is T/C = blood testosterone value (ng/dl)/blood cortisol value*1.26. 

Table 1. T/C changes of male sprinters in different training stages. 

First stage 
P1 P2 P3 

45.1 30.2 32.9 

Second stage 
C1 C2 C3 

40.1 41.2 43.7 

Table 2 is the change table of the T/C value of female sprinters in each practice 

stage. Female athletes experience a significant increase in testosterone levels during 

the first phase of training. In the second phase of training, the T/C changes similar to 

those of male athletes show an upward trend. 
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Table 2. T/C changes of female sprint athletes in different training stages. 

First stage 
P1 P2 P3 

2.7 5.81 5.02 

Second stage 
C1 C2 C3 

4.03 4.01 4.79 

Table 3 shows the regular activity table of changes in serum IGF-i (ng/mL) of 

male sprinters during each exercise phase. The IGF-i value of male players in the first 

and second stages of exercise shows an upward trend. There is no significant 

difference between the two-stage training IGF-i within and between groups (P > 0.05). 

Table 3. Changes of serum IGF-i (ng/mL) in male sprint athletes at different training 

stages. 

First stage 
P1 P2 P3 

419 472 529 

Second stage 
C1 C2 C3 

511 536 547 

Table 4 shows the changes in serum IGF-i (ng/mL) of female sprinters during 

each exercise phase. The changes in serum IGF-i of female runners are the same as 

those of males. The IGF-i value of p3 after the first stage is lower than that at the 

beginning of the exercise. The research results show that after male and female athletes 

exercise, serum IGF-i levels show a significant increase, but the magnitude of this 

increase is not obvious. 

Table 4. Changes of serum IGF-i (ng/mL) in female sprint athletes at different 

training stages. 

First stage 
P1 P2 P3 

649 637 628 

Second stage 
C1 C2 C3 

578 601 647 

5. Discussion 

The level of Hb reflects the ability of the human body to transport oxygen. People 

usually think that a one-time exercise causes a temporary increase in Hb levels, which 

is generally the result of a decrease in blood volume and an increase in viscosity [25]. 

However, long-term high-volume training also causes the Hb value to decrease. This 

is generally due to the death of a large number of red blood cells, and the new red 

blood cells cannot be effectively repaired [26]. The results of this study show that in 

the first phase of exercise, which is based on endurance exercise, the Hb values of 

male and female athletes show a significant decrease [27]. Before and after the second 

phase of training with strength training as the mainstay, the Hb value of male and 

female athletes does not change significantly, but the Hb value after the first phase of 

training is higher than that after the second phase of training. It shows that training 
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with different characteristics has a significant impact on the changes in athletes’ Hb 

value, and in actual training, the size of the training volume plays a decisive role in 

the body’s Hb level. 

Regarding changes in hemoglobin (Hb), its decrease may be related to high-

volume aerobic exercise in the early stages of training. Heavy exercise training 

increases the destruction of red blood cells. At the same time, the rate of red blood cell 

production in the bone marrow may not keep up in time, resulting in a decrease in Hb 

levels. This is reflected in both male and female athletes, but the decline in female 

athletes is more significant, which may be related to female physiological 

characteristics. As training progresses and athletes gradually adapt to the training 

intensity, Hb levels may gradually rise or stabilize [28,29]. 

CK is also a key protein for the energy and metabolism of skeletal muscle cells. 

Under normal circumstances, the integrity and function of the bacterial cell wall are 

normal to ensure that CK rarely penetrates the bacterial cell wall [30]. Quantitative 

load exercise can also cause an increase in the activity of fresh serum enzymes. Studies 

usually point out that when the amount of exercise exceeds a prescribed level, it can 

lead to an increase in the activity of CK and lactate dehydrogenase (LDH) in the serum 

during and after exercise. This is generally considered to be due to the rupture of the 

muscle fiber that ruptures the muscle fiber layer, which in turn causes CK to appear in 

the blood, and CK can also reverse the degree of muscle damage [31]. This study finds 

that the CK value of sprinters does not change significantly in the first stage, and there 

is a significant upward trend in the second stage of training including a lot of strength 

training, indicating that the increase in strength training causes the increase in muscle 

fiber damage. However, the standard deviation is very large, reflecting the large 

differences between individuals, which should be paid attention to in actual training. 

The BU value reflects the normal metabolic level of the body’s protein. It is generally 

believed that if the serum BU value is higher than 8.2 nmol/L, which is in the normal 

range. However, scientific research confirms that long-term low blood testosterone or 

high cortisol causes the body to fall into a long-term chronic proteolysis state, leading 

to excessive fatigue. The results of this study show that the BU values of male and 

female players do not change significantly during the two stages of practice, and they 

are all within the normal range, indicating that the BU value is not very sensitive to 

changes in the performance of sprinters. 

A significant Increase in ckCK reflects the process of muscle damage and repair. 

During the stage of increased training intensity, muscle fibers may undergo micro-

damage due to high-intensity exercise, causing CK to be released from the cells into 

the blood. Therefore, an increase in CK levels can serve as a sensitive indicator of 

muscle response to training load. At the same time, the increase in CK levels also 

promotes the repair and growth process of muscles, providing a physiological basis 

for athletes to adapt to higher-intensity training. It is worth noting that CK levels vary 

greatly between individuals, which may be related to genetics, training habits, and 

other factors. 

6. Conclusions 

In the training phase of speed training, the Hb value of racing athletes does not 
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change significantly, and the Hb value is higher than the Hb value after the endurance 

training phase, but the CK value has a significant increase trend. The BU values of 

male and female players do not change significantly during the endurance exercise and 

strength exercises, and they are all within the normal range, indicating that the BU 

value does not respond very sensitively to the changes in the performance of mobile 

phones selected for racing. At the same time, the values of plasma testosterone, T/C, 

and serum IGF-i all show a significant increase. However, the increase in serum IGF-

i is not sharply contrasted with the blood testosterone value, which shows that the 

effect of IGF-i on the sports stress response is not as great as the testosterone value. 

The significant increase in fresh serum cortisol levels is likely to be caused by the 

absence of pure energy training during the sprint special exercise. This study also has 

some shortcomings. Due to the limited sample size, only the training of nearly ten 

sprinters is observed, which may affect the universality and reliability of the results. 

In addition, the specific mechanism of changes in some biochemical indicators needs 

further exploration. Future research can expand the sample size and further explore 

the specific relationship between changes in biochemical indicators and training 

effects. At the same time, the ZigBee-based health monitoring system and human 

motion recognition algorithm need to be further optimized to more accurately guide 

the scientific training of sprinters. 
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