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ABSTRACT

At present, the field of campus student health detection and analysis
is constantly developing with the help of big data technology. On the
basis of collecting multi-source data, this paper takes students on
campus as the research object for data processing and analysis, and
uses data mining and machine learning algorithms to carry out in-
depth research. The results show that: (1) Big data technology has
been paid more and more attention in campus student health
detection and analysis, but it still faces challenges in the application
process such as data privacy protection and data security; (2) Campus
students' health data mainly come from health examination records,
sports activity data and other aspects; (3) Through the construction of
student health file system, students' health status can be revealed in
multiple dimensions, and targeted management and intervention
measures are proposed. The application of big data technology is
conducive to the intelligent and personalized campus health
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1. INTRODUCTION

In modern times, the health problems of adolescents
have received more and more attention. With the
change of lifestyle and the influence of social
environment, adolescents are faced with many
physical and mental health challenges. According to
relevant surveys, the adolescent obesity rate is rising
year by year, myopia is becoming more common, and
psychological pressure is also increasing, such as
anxiety, depression and other emotional problems in
the adolescent group is not rare. The state attaches
great importance to the healthy growth of young
people, and has introduced a series of policy
measures, such as the Opinions on Strengthening
Youth Sports and Enhancing Youth Physical Fitness,
aimed at comprehensively improving the health
quality of young people. In this context, the vigorous
development of big data technology has brought new
opportunities and possibilities for adolescent health
detection and analysis. Big data technology has shown
strong application capabilities in many fields, and it
can help disease prediction and precision medicine in
the field of medical health. In terms of adolescent
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health management, big data technology can integrate
multi-source data, mine potential information, and
achieve accurate assessment and personalized
intervention. However, at present, the application of
big data technology in campus student health
detection and analysis is still in the exploratory stage,
facing problems such as uneven data quality and
difficult privacy protection. This study focuses on the
field of campus student health detection and analysis,
aiming to deeply explore how to effectively use big
data technology to improve the current situation.
Taking campus students as the research object, a
comprehensive, scientific and efficient health
detection system is constructed by collecting and
analyzing various information such as health
examination records, sports activity data, dining hall
records and daily health monitoring data. On the one
hand, big data technology is used to deeply analyze
students' physical fitness, nutritional status, mental
health, disease prevention and control and other
dimensions. On the other hand, a student health file
system is constructed to realize dynamic data
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recording and visual display, which provides
convenience for school management, parents' concern
and students' self-monitoring. At the same time,
personalized health management and intervention
measures are proposed in response to the problems
found, and the challenges in the application of big data
are deeply discussed, and corresponding policy
suggestions are put forward to provide strong support
for campus health management and help young people
grow healthily.

2. Investigation framework

The investigation framework of this study mainly
consists of students' basic information dimension and
students' health-related dimension. The basic
information dimensions of students include
demographic characteristics (such as age and gender)
and academic-related conditions (such as grade and
major). The health-related dimensions of students
include lifestyle factors (food intake types and
preferences are concerned in terms of diet, work and
rest rules are investigated in terms of sleep, exercise
frequency and other information are collected in terms
of exercise, activity and expression are concerned in
terms of social interaction and emotional expression,
duration and scene of use of technology are collected
and analyzed in terms of health data (speed and heart
rate data during exercise) , physical indicators data,
cardiovascular health-related data) and health
awareness and attitude surveys (perceptions of their
own health status, attitudes towards a healthy lifestyle,
perceptions and expectations of school health
management).

3. Research direction

In this study, at the stage of exploratory data analysis,
the collected data were cleaned and preprocessed first,
and the missing values and outliers were dealt with.
Then through a variety of data visualization methods,
the indicators of life habits are analyzed. In the
correlation analysis of exercise programs, for exercise
speed and heart rate, it can be seen from the line chart
that the average speed curve has a downward trend,
and the speed is different in different stages, reflecting
the difference in exercise intensity. Heart rate also
showed a downward trend and corresponded with
speed, which could reflect the degree of
cardiovascular system load at different stages. By
analyzing the relationship between speed and heart
rate, we can understand the relationship between
exercise intensity and cardiovascular health. By
comparing the average speed and heart rate under
different exercise programs, it is found that each
program has different effects on speed and heart rate,

and the influence and trend of the overall exercise
effect can be evaluated based on this. By analyzing the
proportion of different exercise regimens in the
dataset, we can understand their relative frequency,
popularity, and distribution balance. By observing the
scatterplot of velocity and heart rate at different stage
levels, we can preliminatively judge that there are
linear, non-linear, irrelevant relationships and cluster
effects between them, but further statistical analysis
and hypothesis testing are needed. As for the visual
analysis of BMI, it can be seen from the scatter plot
that there is a certain correlation but not a linear
relationship between BMI and maximum blood
oxygen content, and the maximum blood oxygen
content shows a decreasing trend with the increase of
BMI, and there are distribution characteristics and
possible outliers. To this end, linear relationship test,
grouping analysis, outlier detection, correlation
analysis, stratification analysis considering gender and
age factors, trend analysis, mechanism exploration and
health impact analysis were further carried out in
order to more comprehensively and deeply understand
the relationship between the two, and provide more in-
depth insights and guidance for relevant research and
clinical practice.

4. Survey questionnaire
4.1. It was found through investigation that the
participants in the exercise program could
better accept the speed and heart rate
in the exercise program, and none of the exercisers
could completely accept the speed and heart rate in
the program. In addition, only 5% of the exercisers
were less able accept the speed and heart rate in the
program. However, being able to accept the speed
and heart rate in the exercise program and actually
following the program are two concepts. It can be
seen that among the five representative exercise
programs listed, only 15% of the exercisers actually
followed three or more of the programs

4.2. Analysis of the frequency of different
exercise programs

Additionally, by analyzing the frequency the
exercise programs adopted by the exercisers (not
limited to the exercise programs in this study), it
was found that the frequency of the exercise
programs adopted by theisers was relatively high,
with 45.23% of the exercisers adopting the exercise
programs 3-6 times in the past six months. inning
the investigation results of the mean speed and heart
rate under different exercise programs, it was found
that the exercise programs in this study still have
advantages among many exercise.
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Figure 2. Mean values of speed and heart rate
under different exercise protocols

4.3. Proportion of different exercise information
sources in the dataset

Through this pie chart, the proportion of different

exercise information sources in the dataset can be

analyzed thus understanding the relative frequency

of each exercise information source.

Propaortion of exerdise plans
in

Figure 3 The proportion of different exercise
plans in the dataset

The specific analysis is as follows:

1. Proportion of exercise plans:

The size of each sector represents the proportion of
the exercise plan in the dataset. The part on the far
left is blue, occupying one quarter of the entire pie
chart. The middle part is green, occupying two fif of

the pie chart, which is the largest proportion. The
part on the far right is orange, also occupying two
fifths of the pie chart. This allows to understand the
relative importance of each exercise plan in the
dataset.

2. Most popular exercise plan:

Green usually symbolizes vitality and health,
representing exercise plans as aerobics and cardio,
which are widely popular and have significant
benefits to physical health.

3. Balance of exercise plans:

The sizes of the sectors not significantly different,
indicating that the distribution of exercise
information sources in the dataset is relatively
balanced.

5. Updates on speed and heart rate at different

stage
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Figure 4. Speed and heart rate at different stage
levels
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This chart shows the relationship between speed
and heart rate at stage levels.

1. The first stage level (CEXS1G, blue)

had a heart rate of about 150 at a speed of 25. As the
speed increases to around 30, the heart rate slightly
rises to about 160. When the speed further increases
to 5, the heart rate reaches about 175. At a speed of
40, the heart rate reaches about 190. Finally, a speed
of 45, the heart rate is around 200.

2. The second stage level (CEXS2G, orange)

a heart rate of about 125 at a speed of around 25. As
the speed increases to around 30, the heart rate rises
to 150. When the speed further increases to 35, the
heart rate reaches about 175. At a speed of 40 the
heart rate reaches about 190. Finally, at a speed of
45, the heart rate is around 200.

3. The third stage level (CEXS3G, green)

has a heart rate of about 100 at a speed of around 25.
As speed increases to around 30, the heart rate rises
to about 125. When the speed further increases to 35,
the heart rate reaches 150. At a speed of 40, the heart
rate reaches about 175. Finally, at a speed of 45 the
heart rate is around 190.
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4. The fourth stage level (CEXS4G, red)

has a heart rate of about 5 at a speed of around 25.
As the speed increases to around 30, the heart rate
rises to about 100. When the further increases to 35,
the heart rate reaches about 125. At a speed of 40,
the heart rate reaches about 10. Finally, at a speed of
45, the heart rate is around 175.

5. Fifth Stage Level (CEXS5G, Purple)

At a speed of around 25, the heart is approximately
50. As the speed increases to around 30, the heart
rate rises to about 75. When the speed further
increases to35, the heart rate reaches around 100. At
a speed of 40, the heart rate is about 125. Finally, the
speed reaches 45, the heart rate is approximately
150.

6. Sixth Stage Level (CEXS6G, Brown)

At speed of around 25, the heart rate is
approximately 25. As the speed increases to around
30, the heart rate rises to about50. When the speed
further increases to 35, the heart rate reaches around
75. At a speed of 40, the heart is about 100. Finally,
when the speed reaches 45, the heart rate is
approximately 125.

Scatter plots can help this visually observe the
relationship between speed and heart rate at different
stage levels.

It can be observed that: as the speed increases, the
heart rate at each stage level an upward trend.

At the same speed, the increase in heart rate is
different for different stage levels. Higher stage
levels (such as CEXS1G have significantly higher
heart rates at the same speed compared to lower
stage levels (such as CEXS6G).

This indicates that at higher stage levels, the speed
has a greater impact on the heart rate, reflecting the
differences in exercise intensity and individual
adaptability at different stage levels.

6. The relationship between BMI and blood

oxygen content
The Relationship between BM1 and Maximum Cuwygen Uptake [mlkg/min)
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Figure 5.The relationship between BMI and
maximum blood oxygen capacity observed

from the scatter plot shows a certain degree of
correlation between BMI and maximum blood
oxygen capacity but it is not a linear relationship.

Specifically:

1. Overall trend:

As BMI increases, the maximum blood oxygen
capacity seems to show a downward trend,. e.,
individuals with higher BMI generally have lower
maximum blood oxygen capacity.

2. Distribution characteristics:

The scatter plot shows a certain degree of scatter, i.e
there is some variation in maximum blood oxygen
capacity at the same BMI value. This may be due to
the influence of other factors (such as activity level,
health, etc.).

3. Outliers:

There may be some outliers in the scatter plot that
deviate from the main trend, which may need further
investigation and.

7. Build a model

In this study, a linear regression model was
established after reading data from Excel files. The
mean square error of the model is 0.20, which
indicates that the average difference between the
predicted value and the actual value is small. The R-
square score is 0.79, which is close to 1, indicating
that the model fits the data well. The model
coefficient shows that when the independent variable
increases by 1 unit, the dependent variable is
expected to increase by about 0.01475311 units, and
the intercept is -0.012440168990315636. In practical
application, the interpretation should consider the
actual value range of the independent variable.
According to the classification report, the model
performs very well in all categories, with precision,
recall and fl-score all being 1.0. However,
UserWarning appears, indicating that there may be
problems in cross-validation under certain
circumstances because the sample number of the
minimum category is less than the fold number.
However, since the current accuracy of 1.0 May not
be a problem, if encountered in general, consider
reducing the fold number or using stratified
sampling to ensure category representation. The
cross-validation scores ranged from 0.99365079 to
1.0, reconfirming that the model performed well on
the test set. By calculating the Pearson correlation
coefficient between the two variables as -0.61, it
means that there is a moderate negative correlation
between BMI and the maximum blood oxygen
content, that is, with the increase of BMI, the
maximum blood oxygen content tends to decrease,
and the relationship is relatively strong but not
completely linear, which may be affected by other
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factors, and further consideration should be given to
the interaction and nonlinear relationship. Based on
the results of exploratory data analysis, this study
selects multiple linear regression, Logistic regression
and other methods to establish a model to analyze
the relationship between lifestyle habits and physical
and mental health. Considering the mutual influence
of lifestyle factors, variable screening and interaction
item analysis are carried out to ensure the accuracy
and interpretability of the model. At the same time,
the robustness and generalization ability of the
model are verified by cross-validation and other
methods.

8. Conclusions and Suggestions

Through the in-depth analysis of campus students'
health-related data and the study of teenagers' living
habits and other aspects, the following conclusions
are drawn: The physical and mental health of
adolescents is affected by a variety of living habits.
Bad living habits such as unreasonable diet, lack of
sleep, lack of exercise, lack of social interaction and
over-reliance on technology products have many
negative effects on their physical and mental
development, and good living habits help promote
healthy growth. Big data technology has some
effectiveness in the analysis of campus student
health detection, which can build a health detection
system and reveal the health status of students, but it
faces challenges such as data privacy and security,
and there is room for improvement of statistical
models. At the same time, there are some problems
in the development path of youth sports, such as
students' weak willingness to exercise, lack of data
thinking in evaluation and insufficient visual
supervision. Based on the above conclusions, the
following suggestions are put forward: Families,
schools and society should make joint efforts to help
young people develop healthy lifestyle habits by
carrying out health education courses, establishing
work and rest schedules, enriching physical
activities, developing social skills and guiding
rational use of scientific and technological products.
In the application of big data technology, it is
necessary to strengthen data security management
and sharing mechanism construction, improve data
literacy of teachers and students, and continue to
optimize the health detection system. For the
development of youth sports, intelligent exercise
mode should be built, the evaluation system should
be improved by using data thinking, a visual
supervision platform should be established, and its
development should be promoted by policy and
system guarantee, so as to improve the physical and
mental health level of teenagers, help their healthy
growth, narrow the gap with the ideal health state,

and lay a solid foundation for the future development
of teenagers. It is hoped that with the joint attention
and efforts of all parties, adolescent health issues
will be better improved and solved, and relevant
fields will continue to develop and progress.
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Figure 6 and 7
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