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Abstract. Individual health has become the core of realizing a healthy China, and this paper takes 
students of a university in Xinjiang as an example to explore the effect of physical exercise of college 
students on warding off subhealth. The study adopts a composite approach, constructs an 
assessment model based on the three major categories of subhealth and 39 tertiary indexes, and 
applies FAHP, path analysis and other methods to explore the relationship between physical 
exercise and subhealth. The results showed that college students' physical fitness generally declined 
during the epidemic, but their awareness of health increased; most of them were in moderate 
subhealth; social resources and adaptation had the greatest impact on subhealth, and positive 
emotions helped improve subhealth; there was a significant correlation between physical exercise 
and subhealth, especially in the male and female students' physical fitness tests. The study suggests 
that publicity and education on sub-health should be strengthened, and scientific advice should be 
provided to prevent sub-health from various aspects, so as to contribute to the realization of "Healthy 
China". 
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1. Introduction 

The World Health Organization defines health as a state of complete physical, mental and social 

well-being. With the rapid economic development, environmental pollution, the opening of the fast-

food era, fierce competition in the market and the complexity of interpersonal relationships, the 

factors affecting human health have changed dramatically, and the medical model has undergone a 

fundamental transformation: from a single biomedical model to a biosocial-psychological medical 

model. The proportion of "sub-healthy" people in the total population is as high as 70% to 80%, and 

the research on "sub-healthy" state can be regarded as an indispensable part of life science research 

in this century. With the increase of public health awareness and the improvement of living conditions, 

more and more people show their attention to active health management. To this end, the State has 

been promoting the importance of health for all through the formulation of relevant policies and 

strategies.1 

College students are prone to subhealth problems such as emotional instability and abnormal social 

interactions due to irregular life routines and increased stress and lack of time for physical activity. 

Physical exercise not only plays an important role in improving individual physical fitness, but also 

promotes emotional and social health, which is crucial for the future development of the country. 

Therefore, it is of great significance to study the current situation of physical exercise among college 

students and its relationship with subhealth status to promote the healthy development of society. 

2. Selection, collection and analysis of data sources 

(i) Sources and selection of data 

 
1 2021 The State Council recently issued the "Comprehensive Fitness Program (2021-2025)" and the "Healthy China 2030" Plan 

Outline, and the General Office of the State General Administration of Sports issued the "Key Points of Mass Sports Work in 2023" 

and the "Implementation Plan of the New Era National Fitness Venue and Facility Enhancement Project (2023-2025)". 
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According to the Q3 2021 "Mobile Apps Ranking" published by Aurora, Sina Weibo has a good 

representation with an annual average MAU of 384.1 million. The text data used in this web survey 

are Weibo comments. Using Python language to write a crawler program, call the Super Eagle 

platform interface to identify the CAPTCHA request web page, according to mid, uid, max_id to get 

the comment web page data, and get the text data. In this paper, the text data preprocessing statistics 

get 1806 total comments, 1296 effective comments, the text data efficiency is 71.76%. 

(ii) MiniTagCloud Big Data Analytics 

After data processing, the MiniTagCloud big data platform was utilized for preliminary word 

frequency, sentiment and word cloud analysis. The words "cancel", "physical test", "can't run" in the 

college students' physical test comments and "body", "problems", "health" in the subhealth comments 

are high-frequency words. "problems" and "health" are high-frequency words. This shows that many 

college students are in a state of sub-health, which may be related to their lack of physical exercise 

and poor performance in physical tests. From the words "fail", "sad" and "scared" in the comments 

on physical exercise and "mental" in the comments on sub-health, it can be seen that the state of sub-

health may be related to the lack of physical exercise and poor physical test scores of college students. 

It can be seen that being in a state of sub-health may cause some psychological problems and make 

college students afraid of physical exercise. 

Physical exercise, college students' physical testing and subhealth comments were sentiment 

analyzed. The negative situation of physical exercise accounts for 56.37%, the negative situation of 

college students' physical test accounts for 60.14%, and the negative situation of sub-health accounts 

for 51.96%, and the proportion of negative emotional comments of the three is similar, accounting 

for more than 50%. Indirectly, it can be concluded that there is a connection between physical exercise, 

college students' physical examination and sub-health, and the negative emotional attitudes of 

netizens towards the three are mostly negative. 

The word cloud statistics of "sub-health comment" reflect that most netizens in sub-health state 

have physical health problems, from the words "life", "staying up late" and "work", it can be seen 

that many netizens believe that sub-health originates from life and work, and staying up late is the 

main cause of sub-health. From the words "life", "staying up late" and "work", it can be seen that 

many netizens think that sub-health originates from life and work, and staying up late is the main 

cause of sub-health. "The word cloud statistics of "College Students' Physical Test Comments" reflect 

the emotional attitude of college students towards physical test and their physical condition. Starting 

to exercise. From the words "staying up late", "after-effects" and "disease", it can be seen that today's 

college students have poor physical fitness. The word cloud statistics of "Physical Exercise Review" 

reflects the emotional attitude of netizens towards physical exercise, and some netizens think that 

students only do physical exercise because of the mandatory exams such as the midterm exams, and 

such exams should be canceled. 

(iii) Data collection and testing 

The number of college students enrolled nationwide in 2021 is approximately 35 million. Using 

the formula 𝑛 =
𝑁𝑍𝛼

2⁄
2 𝑆2

𝑁𝑑2+𝑍𝛼
2⁄

2 𝑆2
 to calculate the sample capacity, using the data from the pre-survey, 

calculating the variance, the maximum variance has a bias, correction to get 𝑆2=1.96, the relative 

error does not exceed 7.5% (i.e., the absolute error limit d=0.15), the confidence level is 95%, the 

calculation of the initial sample size is: 

𝑛0 =
𝑁𝑍𝛼

2⁄
2 𝑆2

𝑁𝑑2+𝑍𝛼
2⁄

2 𝑆2
= 435                                   (1) 

Based on the valid response rate of the questionnaire 𝑟0=73%, the sample size was readjusted: 

n0 =
n0

r0
= 596                                       (2) 
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Considering the actual situation, it was initially determined that a minimum of 596 questionnaires 

could be released to meet the survey needs. This study was conducted through probability sampling, 

following the principle of simple random sampling, randomly selecting some students in some classes 

of a university in Xinjiang from the national college student population to form a sample for the 

survey. 

The survey was conducted by means of online questionnaires. A total of 600 questionnaires were 

distributed and 553 questionnaires were returned, with an effective recovery rate of 92%. Sampling 

follows the principle of randomness, and the data collected meets the needs of the sample size. Before 

the survey, we refer to the mode of questionnaire SHMSV1.0, add trap questions, and at the same 

time, we define the questionnaires that are too fast to be filled in, and the answers that are inconsistent 

between the 18th question and the 28th question, "Are you satisfied with your current living 

situation?" At the same time, the questionnaires with inconsistent answers between question 18 and 

question 28 "Are you satisfied with your current life situation?" were defined as invalid questionnaires 

to achieve the effect of quality control, and finally 440 valid questionnaires were obtained, with an 

effective recovery rate of 73%. When finishing and analyzing the data, we dealt with the outliers and 

tested and analyzed the reliability of the questionnaire. 

3. Descriptive Statistical Analysis of Physical Fitness and Sub-health in College 

Students 

(i) Analysis of the level of morphological development and physical functioning of the body 

The overall weight of students in a university in Xinjiang in 2019-2022 is normal, but the 

proportion of normal weight of male students is much lower than the proportion of normal weight of 

female students, and the weight of male students shows an increasing trend year by year. The obesity 

proportion of female students stays around 3.50%, the overweight proportion and normal proportion 

do not change too much, and the low weight shows a small upward trend. Reflecting the physical 

function through spirometry index, it can be seen that the spirometry of male and female college 

students both show a decreasing trend, and male college students show a larger decline. 

(ii) Analysis of the current situation of physical exercise in a university in Xinjiang, 2019-2022 

As far as each item is concerned, the level of standing long jump of male and female college 

students in a university in Xinjiang from 2019 to 2022 shows a trend of increasing and then decreasing, 

and the failure rate of male students is higher than that of female students. The passing rate has 

increased year by year, but the excellent and good rates of college students have been decreasing 

significantly. The level of standing long jump has been rising year by year, which indicates that the 

explosive power of leg step of college students in a college in Xinjiang is gradually increasing. The 

number of male pull-ups shows a downward trend, reflecting the decline in arm grip strength, upper 

limb strength, back strength and waist and abdominal strength of male college students in a university 

in Xinjiang. The number of sit-ups for female college students showed an upward trend, reflecting 

the increase in waist and abdominal strength of female college students. 

In terms of the basic situation of college students' physical activity and physical fitness, the 

following key trends are worth studying. First, during the period 2019-2022, the physical fitness and 

health test shows a continuous decline in the proportion of male students achieving excellent and 

good levels, while the proportion of female students during the same period is relatively stable 

without significant fluctuations. Meanwhile, the number of passes increased year by year during this 

period, regardless of gender, and the proportion of boys and girls who failed the physical health test 

reached its highest during the new crown epidemic in 2020-2021. This phenomenon suggests that the 

physical fitness of university students was generally negatively affected in the early stages of the 

epidemic, with possible causes including lack of exercise, imbalanced diet leading to decreased 

immunity and deterioration of physical functions. By 2022, the situation had improved, possibly as a 

result of people beginning to value physical health and being physically active. 

(iii) Analysis of the current situation of sub-health among university students 
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In this survey, the proportion of college students in sub-healthy state and disease state is 82.95%, 

in this part of the respondents, the respondents in sub-healthy state is as high as 4/5, which reflects 

that the overall health state of college students is poor, and the vast majority of them are in sub-

healthy state, and the proportion of moderate sub-health is as high as 37.27%, which indicates that 

nearly half of the college students are in moderate sub-healthy and in poor physical condition. 

The overall sub-health score of college students is 67.60, and the score of social sub-health is close 

to it, which reflects that college students are relatively better in physical fitness and organ functioning, 

and relatively worse in emotional self-regulation and psychological condition, which is also related 

to the rising rate of contemporary college students suffering from mental illness. 

The overall subhealth scores of male college students are higher than those of female college 

students, but male college students are in better physical condition and worse psychological condition. 

Female college students have better ability in communicating with others and teamwork, meanwhile, 

female college students have more serious psychological problems and should pay attention to their 

mental health. 

(iv) Analysis of the current situation of sub-health among university students 

The four main dimensions that have an impact on physiological sub-health are physical symptoms, 

organ function, body movement function, and energy. The score of Physiological Sub-health Scale is 

69.69, and the lowest score is organ function, which may be related to the irregular lifestyle of college 

students. The highest score is the physical motor function with 80.85, probably because college 

students are in their young adulthood and have better motor ability. 

Positive emotions, psychological symptoms and cognitive functioning are the three main 

dimensions that have an impact on mental subhealth. Among the dimensions, the lowest score is 

cognitive function, which may be related to the lack of social connection of today's college students; 

the highest score is positive emotion, with 65.21, which can reflect that today's college students face 

life with a positive attitude. 

Social adaptation, social resources and social support are the three main dimensions that affect 

social subhealth. The score of the Social Sub-health Scale is 67.80, of which the dimension with the 

highest score is social support, indicating that today's college students receive great support from the 

society; the lowest score is social resources, reflecting that today's college students have less access 

to social resources, which should be strengthened in favor of the college student group. 

4. Exploration of the factors influencing the state of subhealth 

From the perspective of college students' own health, at this stage, college students' cognition and 

understanding of sub-health is still far from adequate, and it is difficult to achieve a deeper 

understanding of their own sub-health and to deal with the prevention and treatment measures of sub-

health. Based on the comprehensive knowledge of sub-health, this paper utilizes the FAHP evaluation 

method and path analysis method to comprehensively explore the influence of various indicators on 

college students' sub-health, in order to find a new path to resist sub-health. 

(i) FAHP analysis of subfertility and influence factor scores 

This paper derives 10 secondary indicators and 39 tertiary indicators to synthesize subfertility. 

Validated factor analysis was first performed and the results are shown in the table with good 

extraction of the measures within their factors. 

In order to study the scores of the factors, FAHP evaluation and analysis method was conducted 

as a way to explore the variability of the scores of the factors. Thirty-nine tertiary indicators were 

established as shown in Fig. 

This was done by assigning the scores as a 5-point scale, in the order of very poor (20 points), 

poorer (40 points), fair (60 points), better (80 points), and very good (100 points). Frequency data 

were derived using physical characteristics as an example: 

Derive the following matrix R1 and calculate the scores for each of the three levels of indicators 

F1. 
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R1 = (
0.008 0.030 0.232
0.019 0.096 0.270
0.086 0.179 0.281

0.322
0.376
0.250

0.405
0.236
0.202

)                         (3) 

F1 = R1 ∙

(

 
 

20
40
60
80
100)

 
 
= (

81.54
74.10
65.94

)                                (4) 

Similarly, indicator scores for physical motor function, energy, positive mood, social adaptation, 

social support, social resources, organ function, psychological symptoms, and cognitive function 

were derived in this manner. 

(ii) Hierarchical analysis to estimate secondary indicator scores 

(1) Constructing a judgment matrix 

In the case of physical characteristics, for example, there are three constructed weight indicators, 

namely M11, M12, and M13,The factor loadings are used as indicator importance scores, and the 

importance comparison between indicators is determined by comparing the two with each other. It is 

denoted as T1. 

T1 = (
1.000 0.922 1.071
1.084
0.934

1.000
0.861

1.161
1.000

)
M11
M12
M13

                       (5) 

𝑎𝑖𝑗 =
𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑠𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑖

𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑠𝑐𝑜𝑟𝑒 𝑓𝑜𝑟 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑗
=
𝑤𝑖

𝑤𝑗
                           (6) 

The consistency test was performed on the judgment matrix and all were consistent. The arithmetic 

mean of the other rows is derived in this way so that the weights are obtained by normalization. As 

an example, the physical characteristics are shown in the table. 

(2) Comparative analysis of the results of college students' subhealth and influencing factors scores 

According to the number of weights calculated to obtain the physical characteristics factor score 

of 74.19, the same method can be obtained to derive several other secondary indicators scores, and 

organize the degree of conformity of each influence factor. 

The physical motor function reached 84.91, much higher than other secondary indicators, which 

shows that college students have better physical motor function. The scores of energy and positive 

emotions are also higher, which is also in line with young people's high energy level. Cognitive 

function has the lowest level of compliance, only 68.53. Memory, thinking and processing problems 

are still lacking, thus indicating that cognitive sub-health is a great asset for defense and management 

of sub-health. 

(iii) Path analysis of the relationships within the factors influencing subhealth 

(1) Structural equation modeling and testing 

The prevention and control of subhealth is the main purpose of studying subhealth, so it is 

especially important to explore the influence size of each indicator on subhealth. This paper 

establishes a structural equation model to establish a path between each secondary indicator and the 

overall score of subhealth one by one, and analyzes the difference of its influence by comparing the 

model coefficients. 

In this paper, a least squares one-way linear regression model is developed to determine whether 

there is a direct linear relationship between the paths and to compare the regression coefficients of 

the path nodes. The SPSS analyses all passed the significance test, and the paths are valid, the 

To further explore the link between physical characteristics, positive emotions, social adjustment 

and social resources, the following table was analyzed using SPSS: 

From the above table, it is clear that the covariance relationships of the factors appeared to be 

significant and strongly correlated, with the highest correlation between social adjustment and 

positive emotions, followed by the correlation between social adjustment and social resources. 
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(2) Analysis of results 

Analysis of the questionnaire data shows that the general health condition of most college students 

in a university in Xinjiang is poor, mainly in a subhealthy state. In particular, the proportion of people 

with moderate subhealth is relatively high, indicating that nearly half of the college students are in 

poor physical condition. From a gender perspective, male college students have a better physical state 

than females, but a poorer mental state, while female college students perform better in interpersonal 

communication and teamwork, but also face mental health problems. 

The analysis of the factors influencing sub-health revealed several key factors. First, social 

resources and social adjustment had the greatest impact on subhealth, suggesting that strained social 

relationships may lead to anxiety and restlessness. Second, the standardized estimated coefficient of 

positive emotions on overall subhealth was 0.969, suggesting that the management of positive 

emotions had a significant effect on reducing subhealth. In addition, although physical characteristics 

did not have a significant positive effect on overall subhealth production, physical characteristics such 

as appetite, sleep quality, and satisfaction with one's appearance were also associated with subhealth 

status, emphasizing the importance of self-regulation. Finally, there is a complex relationship between 

physical, mental and social health that interacts with each other, which requires comprehensive 

interventions. 

5. Analysis of factors affecting sub-health 

(i) Structural equation modeling 

Based on the validated factor analysis (CFA) of the components of physical subhealth, mental 

subhealth and social subhealth, this part further explores the mechanism of physical activity's 

influence on subhealth. This paper uses Amos28.0 to construct a structural equation model containing 

1 independent variable, 3 latent variables, 10 factors and 48 observed variables. 

(1) Modeling 

According to Principles and Applications of Structural Equation Modeling (SEM), Structural 

Equation Modeling (SEM) indirectly measures unobservable latent variables by means of observable 

variables (i.e., indicators) and consists of measurement equations and structural equations, modeled 

as follows: 

𝑋 = 𝛬𝑥𝜉 + 𝜎                               (7) 

𝑌 = 𝛬𝑦𝜂 + 𝜀                                       (8) 

𝜂 = Bη + γξ + ζ                                      (9) 

Equations (7) (8) are the observation equations, the 𝑋, and 𝑌 denote exogenous and endogenous 

latent variables, respectively. 𝜎  and 𝜀  denote the exogenous and endogenous latent variables, 

respectively, and 𝑋  and 𝑌  the error terms of the measurements, the 𝛬𝑥 , and 𝛬𝑦  denote the 

correlation coefficient matrix; Eq. (9) is the structural equation, with 𝜂  are endogenous latent 

variables; 𝜉 are exogenous latent variables; 𝐵, and 𝛾 is the path coefficient matrix, and 𝜁 is the 

error vector, the equation reflects the relationship between exogenous latent variables and endogenous 

latent variables. 

Boys and girls with different physical activity were modeled as shown in the figure below, where 

3 latent variables were at the first level, i.e., physical subhealth, psychological subhealth, and social 

subhealth, and 10 latent variables were at the second level, i.e., physical traits, organ functioning, 

bodily motor functioning, energy, positive emotions, psychological symptoms, cognitive functioning, 

social adaptation, social resources, and social support for the 48 observed variables in the Data. 

(2) SEM fitness test for sub-health influencing factors 

According to the results of the model fit test, CMIN/DF (chi-square degrees of freedom ratio) = 

2.026, in the range of 1-3, and RMSEA (root mean square of error) = 0.063, in the good range of 

<0.08. The results of the tests of IFI, TLI, and CFI reached a good level of 0.8 or more, so the SEM 

for analyzing the influences on boys' subfertility has good fitness. The same is true for female students. 
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(3) Subhealth influences SEM pathway relationship construction test results 

Path analysis of the factors affecting sub-health, get SEM path relationship test selected part of the 

results, the total score of the physical test and the standardized coefficient of social sub-health is the 

largest, the physical test scores can reflect the physical fitness situation, the physical fitness situation 

has a close relationship with social adaptation, social resources, social support. This responds that the 

relationship between human and society is interdependent. The total score of physical test and 

physiological sub-health standardized coefficient is large, the level of physical test scores and 

physiological sub-health conditions are closely related. College students should consciously 

strengthen physical exercise, practice more exercise programs such as 1000-meter running, and 

develop physical exercise into a habit. 

(ii) Analysis of the correlation between physical activity and sub-health 

In order to explore the mechanism of physical activity's impact on subfertility even further, this 

subsection uses gray correlation analysis (GRA) to explore the effect of physical activity 

representational variables on subfertility. 

Firstly, the reference sequence reflecting the behavioral characteristics of the system and the 

comparison sequence affecting the system behavior are determined. In order to study the effect of 

physical activity on sub-health, this paper designates sub-health as the reference sequence, denoted 

as 𝑋0. And each physical exercise factor index is multiplied by the corresponding factor loading 

weights respectively to get 8 data columns as the comparison sequence, denoted as 𝑋1, , , , , , , , , , , , , , 

and 𝑋2, , , , , , , , , , , , , , , and 𝑋3, , , , , , , , , , , , , , and 𝑋4, , , , , , , , , , , , , , , , , , , and 𝑋5, , , , , , , , , , , , , , , , 

and 𝑋6, , , , , , , , , , , , , , , , , , , , , , and 𝑋7 and 𝑋8, obtaining the matrix as follows. 

(𝑋0, 𝑋1, 𝑋2, ⋯ , 𝑋8) = (

𝑥0(1) 𝑥1(1)
𝑥0(2) 𝑥1(2)

⋯
𝑥8(1)
𝑥8(2)

⋮⋮ ⋱ ⋮
𝑥0(430) 𝑥1(430) ⋯ 𝑥8(430)

)             (10) 

The next step is to perform the dimensionless processing of the reference and comparison series. 

Because the different magnitudes of the physical activity data for subhealth and each factor are not 

easy to compare, or it is difficult to get the correct conclusion when comparing, the data are usually 

processed with dimensionless when performing the gray scale correlation analysis. We used the mean 

value method to process the 8 columns of data in a dimensionless way. where𝑋𝑖 is the first column 

in equation (10) 𝑖 column of data, and 𝑋𝑖̅ is also the mean of the first column of data in equation 

(10) 𝑖 the mean value of the data in the columns is obtained through this step 𝑋0
′ , 𝑋1

′ , 𝑋2
′ , 𝑋3

′ , 

𝑋4
′ , 𝑋5

′ , 𝑋6
′ , 𝑋7

′  and 𝑋8
′ . 

𝑋𝑖̅ =
1

𝑛
∑ 𝑋𝑖(𝑘)
𝑛
𝑘=1                             (11) 

𝑋𝑖
′ =

𝑋𝑖(𝑘)

𝑋𝑖̅̅ ̅
, 𝑘 = 0,1,2,⋯ , 𝑛                               (12) 

The size of the difference between the curves can be used as a measure of the degree of association. 

For the comparison series after the second step of dimensionless quantization (𝑋1
′ , 𝑋2

′ , 𝑋3
′ , 𝑋4

′ , 𝑋5
′ , 

𝑋6
′ , 𝑋7

′  and 𝑋8
′ ) are differenced from the mean sequence (𝑋0

′ ) to make a difference and take the 

absolute value to indicate the magnitude of the difference. 

∆𝑖(𝑘) = |𝑋0
′(𝑘) − 𝑋𝑖

′(𝑘)|, 𝑘 = 1,2,⋯ , 𝑛                    (13) 

Correlation coefficient 𝛾𝑜𝑖(𝑘) is calculated by the following formula. 

𝛾𝑜𝑖(𝑘) =
∆(𝑚𝑖𝑛)+𝜌∆(𝑚𝑎𝑥)

∆𝑖(𝑘)+𝜌∆(𝑚𝑎𝑥)
                          (14) 

Where 𝜌 is the resolution coefficient, generally between 0 and 1, usually taken as 0.5; 

∆(𝑚𝑖𝑛) is the minimum difference between the two levels, i.e.∆(𝑚𝑖𝑛) = min
𝑖
min
𝑘
∆𝑖(𝑘) 
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∆(𝑚𝑎𝑥) is the maximum difference between the two levels, i.e.∆(𝑚𝑎𝑥) = max
𝑖
max
𝑘
∆𝑖(𝑘) 

Up to this point, the degree of association between each comparison series and the reference series 

is represented by the 𝑛  association coefficients, and it is necessary to do centralization of the 

association information. The degree of association is the average of the gray association coefficients, 

i.e: 

𝛾𝑜𝑖 =
1

𝑛
∑ 𝛾𝑜𝑖(𝑘)
𝑛
𝑘=1                              (15) 

The calculated correlations are sorted in descending order, as shown in the table below, which 

shows that 1000 meters (correlation of 0.936) has the strongest effect on male students' subhealth, 

which may be due to the fact that 1000 meters of running can have a beneficial effect on the body, 

regulating the heart's cardiac function, helping to promote blood circulation, helping to expel wastes 

in the blood, enhancing the function of the lungs, and improving the cervical spine, etc., which can 

all help to Enhance immunity, improve physical fitness, mental health and social adaptation of male 

college students and so on. 

According to the ordering of the sub-correlations in Table 28, it can be seen that the total score 

(with a correlation of 0.889) has the strongest effect on the subhealth of female students, which may 

be attributed to the fact that physical exercise regulates the mood and invigorates the spirit at the same 

time by enhancing the physical fitness and the will to better deal with the social relationships of 

female students. 

(iii) Fitted curves of sub-health and physical activity 

As it can be seen in the previous section, the correlation between 1000 meters and boys' subfertility 

is higher, while the correlation between total score and girls' subfertility is higher, so this paper tries 

to build a nonlinear implicit function fitting curve using Origin2021. 

(1) Modeling 

For boys, the dependent variable is the total subhealth and the time of 1000 meters running is the 

independent variable to find the quantitative relationship between subhealth and physical activity; for 

girls, the dependent variable is the total subhealth and the total physical activity is the independent 

variable to find the quantitative relationship between subhealth and physical activity. Figure 26 and 

Figure 27 were obtained respectively after several fits and iterations, and their specific models are as 

follows: 

{
𝐹(𝑥, 𝑦) = (

𝑥−𝑥𝑐

𝑎
)2 + (

𝑦−𝑦𝑐

𝑏
)2 − 1

𝐹(𝑥, 𝑦) = 0
                       (16) 

Where 𝐹(𝑥, 𝑦) denotes the independent variable𝑥 and the dependent variable 𝑦. The functional 

relationship between 𝑥𝑐, 𝑦𝑐, 𝑎, and 𝑏 are all constants. 

(2) Fitting effect test 

According to Table 30, it can be seen that the degree of freedom is high, SSE (sum of squares of 

residuals) = 0.00, which is in the range of <0.01, and both R2 and adjusted R2 are 1. Therefore, the 

combined results of this can indicate that the model has an excellent fit. 

Therefore, it is possible to roughly predict boys' subhealth from the 1000-meter running score, 

and girls' subhealth from the total score of the physical test. 

(iv) Regression analysis of sub-health and physical activity 

(1) CART decision tree classification algorithm modeling 

1) Let the training dataset of the node be D. Calculate the Gini index of the existing features for 

this dataset 

a. For each feature 𝐴, for each of its possible values𝑎, based on the sample points for 𝐴=𝑎 the 

test of "yes" or "no" to the 𝐷 Split into 𝐷1 and 𝐷2 two parts; 

𝐺𝑖𝑛𝑖(𝐷) = ∑ 𝑝𝑖(1 − 𝑝𝑖)
𝑘
𝑖=1                          (17) 

b. Calculated from equation (18) 𝐴=𝑎 Gini index at the time of 
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𝐺𝑖𝑛𝑖(𝐷, 𝐴) = ∑
|𝐷𝑣|

|𝐷|
2
𝑣=1 𝐺𝑖𝑛𝑖(𝐷𝑣)                       (18) 

2) At all possible features 𝐴 and all their possible cut-points 𝑎 among all possible features and 

all their possible cut-points, select the feature with the smallest Gini index and its corresponding cut-

point as the optimal feature and optimal cut-point. Based on the optimal feature and the optimal cut-

point, two child nodes are generated from the parent node, and the training dataset is assigned to the 

two child nodes according to the features. 

3) Recursively call (1) and (2) on both child nodes until the stopping condition is satisfied. 

4) Generate a CART decision tree. 

By using the results of the various items in the physical test, we can directly get a rough score of 

subhealth. 

(2) Analysis of results 

The data of 30% of subfertility and physical activity of each male and female students were 

selected as the test set, and Tables 31 and 32 were obtained. According to the results of the model 

evaluation in Tables 31 and 32, it can be seen that comparing the predicted values to the case of using 

only the mean, the results of the R2 are always greater than 0.9, which indicates that the two models 

are more accurate. 

According to Figures 18 and 19 it can be seen again that the decision tree for the effect of physical 

activity on subfertility in boys and the decision tree for the effect of physical activity on subfertility 

in girls have a high degree of accuracy. 

The physical test scores can reflect the health status of college students, especially the strongest 

correlation between the 1000-meter running score and subhealth, indicating that physical exercise 

plays an important role in improving the health level of college students. Male students' total physical 

test scores are closely related to social adaptability, while female students' total physical test scores 

are more associated with physical subhealth and social subhealth. These findings emphasize the key 

role of physical exercise in improving college students' subhealth, especially the importance of long-

distance running in enhancing physical fitness and social adaptability. 

6. Research-based recommendations for university students to counteract sub-

health conditions 

(i) Increased publicity to raise health awareness 

For university students as a group, schools should promote physical and mental health education 

and counselling through the addition of course content on sub-health, the organization of regular 

knowledge lectures, and the production of publicity materials. Various forms of publicity, such as 

lectures, elective courses, and on-campus publicity media, can be used to enhance the popularization 

of mental health knowledge. In addition, in order to safeguard students' health, it is recommended 

that personal health records be established for each student and regular medical check-ups be 

implemented for early detection, prevention and quick treatment of diseases. When feeling unwell, 

students should take the initiative to seek counseling and treatment from doctors or specialists, and 

pay attention to self-relief of stress, participate in more outdoor activities and maintain a happy mood. 

(ii) Specific measures to combat sub-health 

Physical exercise plays a significant role in preventing sub-healthy state. College students should 

realize the importance of exercise and integrate aerobic exercise such as running into their daily life 

to develop a long-lasting habit. In addition, participating in a variety of sports activities not only 

strengthens physical fitness and will, but also regulates mood and invigorates the spirit. In terms of 

physiological health, it is crucial to adapt to the biological clock, adjust rest and sleep schedules, and 

change bad lifestyles and habits. 

Mental health should not be ignored as well. Bad moods are directly related to the occurrence of 

sub-health. Therefore, it is very important to stay relaxed and happy and maintain emotional balance. 

Renewing belief systems and keeping emotions free contribute to the overall health of the body, mind 
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and spirit. In terms of social health, keeping in touch with friends and sharing joys and sorrows is not 

only conducive to emotional catharsis, but also an effective way of preventing the transformation of 

subhealth into disease. College students need to have good social adaptability and interpersonal skills 

to cope with the ever-changing modern society. 

Scientific health management is a necessary trend in the development of modern society. From 

now on, raising the awareness of "investing in health" and putting it into action will not only add 

value to the long-term health of the individual, but also that of the family, and will fundamentally 

solve the problem of sub-health. 
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