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Globally, it is widely accepted that the physical health of the young generation is continuously declining which remained
unnoticed in many countries including China. 'erefore, it is very important to scientifically investigate the evaluation index
system and effectively interrogate the current health position of the young generation especially students. 'e results regarding
health issues will be further investigated in terms of finding the optimal solutions for improving the status quo. Considering
adolescent physical health evaluation indicators of Chinese students, this paper introduces the new era of adolescent physical
health evaluation which should focus on “health quality indicators” for analyzing the objectivity and applicability of the indicators
through testing and research methods.'e method of simulation experiment research is used to demonstrate the scientificity and
validity of the index. 'e optimization of the physical health evaluation indicators of adolescent students helps in assessing the
health quality of adolescents, scientifically and accurately. In addition, it can effectively improve the physical health problems
faced by adolescents. 'e proposed model achieves the evaluation indicators of adolescent health quality, collects physical health
information and exercise data of adolescent students in a certain area of the northwest through big data, and conducts research as
the research object. Furthermore, through the collation and analysis of the correlation data of the aerobic capacity evaluation
indicators, the results show that the mid-run test value currently used in China is negatively correlated with the relative value of
the measured maximum oxygen uptake on the treadmill.

1. Introduction

'e healthy development of the physique of adolescents in
China has gone through a relatively long history. It has
experienced different historical development periods. In the
development process of different times, a series of evaluation
standards for testing and evaluating the physical health of
adolescent students have been formulated and promulgated,
such as “Labor and Health System,” “National Student
Physical Health Standard,” and “Student Physical Health
Standard.”'e formulation of these standards conformed to
the development level of society, economy, culture, and
education at that time and also achieved the improvement of
the physical health of young people and the cultivation of all-
round development talents [1–3]. 'e various indicators in
the standard objectively and effectively evaluate the basic
conditions of adolescents’ physical development, physical
function, and physical fitness.

With the passage of time and advancement in tech-
nology, people’s understanding of health is constantly im-
proving. Currently, care for life and pursuing health
conditions are the main goals of our society. 'erefore,
facing the outstanding physical health problems that have
emerged in the youth group in recent years, a scientific
evaluation system has been established to stimulate the
health consciousness of young students, for instance,
changing bad lifestyles, developing good habits of long-term
exercise, and effectively promoting the healthy development
of young students’ physique [4]. In recent years, schools at all
levels across the country have continuously promoted health
education and health promotion. For example, in 2011,
Shanghai launched the health education promotion project.
'rough the popularization and guidance of physical edu-
cation and extracurricular health education, it effectively
interferes with the behavior of young students and promotes
health levels [5, 6]. As an evaluation system, our country’s
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student physical health standard is to monitor the coordi-
nation between the health of adolescents and the imple-
mentation of physical activities and physical education
courses. It is also an evaluation to better promote the reform
of physical education contents and teaching methods and
play a positive guiding role. Countries around the world
have generally pointed out in the adolescent physical health
monitoring report that the aerobic endurance level of ad-
olescents has a continuous decline in the adverse develop-
ment trend [7].

Researchers also pointed out that the current aerobic
capacity and cardiopulmonary endurance levels of ado-
lescents in China have declined severely. Aerobic work
capacity, as an important indicator of adolescent physical
health evaluation, has always been concerned and studied
by scholars from all over the world [8]. Good aerobic work
ability is useful for reducing the risk of cardiovascular and
cerebrovascular diseases, reducing the systolic and diastolic
blood pressure in the resting state, reducing individual fat
content and intra-abdominal fat content, and reducing the
incidence of central obesity. At the same time, it also helps
to reduce anxiety,and relieve stress, increase happiness, and
enhance daily work ability and athletic ability. At present,
the middle running (1000m for boys and 800m for girls)
and step test are selected as the evaluation standards for the
physical health of adolescents in China. Foreign countries
use the 20-meter shuttle run test level 7 (20-mSRT) for
evaluating aerobic capacity. At present, the effectiveness
and reliability of the 20-meter return run test have been
relatively consistent at home and abroad. 'e consensus
has also been adopted by many foreign countries in the
evaluation of adolescent physical health [9]. Maximum
oxygen uptake (VOmax) is the most convincing indicator to
assess the human cardiopulmonary function and aerobic
endurance capacity, reflecting the human body’s oxygen
transport system and muscle transport, uptake, and utili-
zation of oxygen [10]. It is usually used to evaluate the
body’s cardiovascular function in exercise physiology re-
search. Studies have shown that maximum oxygen con-
sumption is closely related to the performance of
endurance events which is selected by domestic and foreign
researchers as the “gold standard” for evaluating aerobic
capacity [11].

In the light of the above literature and problems therein,
this paper focused on investigating various evaluation in-
dicators to maximize oxygen uptake. It is evident from the
results that through the collation and analysis of the cor-
relation data of the aerobic capacity evaluation indicators,
the mid-run test value currently used in China is negatively
correlated with the relative value of the measured maximum
oxygen uptake on the treadmill. Hence, in the middle
running project, anaerobic exercise is the main energy
supply mode. In aerobic and anaerobic mixed exercise, more
than half of the energy during the test is provided by the
anaerobic system Furthermore, oxygen uptake is also
evaluated for both groups by a 20m run test. 'e experi-
mental results show that it is more appropriate to select the
20m reentry run as a test index to evaluate the aerobic
capacity of adolescents.

In Section 2, related work of this contribution is pre-
sented while in Section 3, the proposed research method-
ology is illustrated with details of parameter and test
selection. In Section 4, the results achieved from evaluating
different tests and parameters are discussed in the light of
existing studies. Finally, the paper is concluded in Section 5.

2. Related Work

In different periods of development, China has formulated a
series of systems and standards in order to promote the
healthy development of the national physique and enhance
the physical health of young students. Reviewing the
physical health evaluation standards of adolescent students
in different periods since the founding of the People’s Re-
public of China will help us to understand the trend of the
health development of adolescents in the country more
clearly. At the same time, it will also help to formulate an
evaluation system that is more in line with the health de-
velopment of adolescents in the country. During the period
from 1951 to 1963, when China fully implemented the
“Labor and Health System,” due to the recovery of the
national economy, poor school sanitation and malnutrition
affected the development of students’ physical health, and
the overall level was at a low level. However, from 1975 to
2002, and during the implementation of the “National
Physical Exercise Standards,” the rapid growth of the na-
tional economy, the rapid development of scientific and
technological information, the increase of static lifestyles,
the reduction of physical activity, the breeding of “civili-
zation diseases,” and other factors led to a decline in the
physical health of adolescents [12]. 'e “Student Physical
Health Standard (Trial Plan)” was implemented in 2002.
While modern civilization has brought rich material of
enjoyment which also brought new threats to health. More
young students suffer from insufficient exercise, overnu-
trition, and at the same time, other influencing factors such
as environmental pollution. 'e physical health of teenagers
and children in the new era is also facing challenges [13]. In
2007, the Ministry of Education and the State Sports General
Administration revised and improved the “Students’
Physical Health Standards (Trial Plan)” on the basis of
conscientiously summarizing the pilot work in various re-
gions, and named them the “National Student Physical
Health Standards” as the “National Student Physical Exer-
cises.” 'e organic part of the standard is fully implemented
in domestic schools [14, 15]. 'e “National Student Physical
Fitness and Health Standard” highlights the evaluation
concept based on health quality and the implementation
effect of one standard with multiple uses and sets various test
indicators for sports technical ability. Its purpose is to
improve the youth’s performance through sports technical
project exercise physical fitness level. 'e results of the fifth
national student physical health survey in 2005 show that on
the whole, while the level of physical development continues
to improve, physical fitness, muscle strength, and muscle
endurance are still showing a further downward trend, and
the detection rate of obesity and poor eyesight continues to
rise, and the overall situation is not optimistic.
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'e sixth national survey on student physique and health
began in 2010, and the results showed that the physical and
health status of young students has improved overall, and
the decline in the physical quality of young students has
begun to be controlled. 'e detection rate of obesity and
poor eyesight is still increasing. Judging from the six surveys
and monitoring of the physical health of adolescent students
in China from the last 25 years, we have accumulated de-
tailed data on the physical health of adolescents at different
ages, reflecting the trend of the healthy development of
adolescents in China and laying a solid foundation for
promoting the healthy development of adolescents [16].

Countries all over the world attach great importance to the
research and practice of physical fitness testing projects. 'e
international committee for physical fitness research (CPFR)
announced various physical fitness testing implementation
plans in 1974 [17]. 'e four aspects of indicators, mor-
phometry, body composition, and basic physical fitness testing
are recognized by the International Biological Development
Planning Commission (IBP). 'ey believe physical fitness
testing should include growth and morphological develop-
ment, genetic function, functional capacity, and lung function
[18]. Applicability to climate, evaluation of nutritional status,
medical and metabolic research, sociological evaluation of
population, and analysis of relevant social and cultural factors
summarize the healthy development of foreign adolescents as
follows. Since the 1980s, the United States has developed and
launched a series of school-based youth physical health edu-
cation programs, such as “SPARK” and “CATCH” related to
physical education courses and physical education programs;
“FITNESS FOR LIFE,” a learning program related to the
concept and connotation of health; and physical testing such as
the health quality monitoring system “FITNESSGRAM,”
“PHYS CAL BEST,” and so on. 'e implementation of these
health promotion plans has strongly promoted the life-long,
personalized, and fitness-oriented reform of physical education
in American schools, and also promoted the focus of school
physical education is shifted from “student physical education”
to “student fitness education” [19]. Although each state in the
United States has its own physical fitness test program, it is
mainly based on the President’s challenge and the FIT-
NESSGRAM test system. 'ese two test standards have been
implemented for a long time in the physical test of young
students in the United States.

On the other hand, Japan has the most comprehensive
data on the physical fitness of adolescents and children. It has
accumulated all the data on the growth and development of
adolescents for more than 100 years, since 1898. 'e Meiji
government of Japan issued the “Notice on Physical Exam-
ination of Adolescents” emphasizes the importance of the
health problems of adolescents. 'e Japanese research on the
evaluation of adolescent physical health tests is called physical
research [20]. In 1879, Japan began the work of physical
testing of adolescents, which was tested separately. Japanese
scholars divide physical strength into two categories: action
physical strength and defensive physical strength. 'e test
indicators have always been revised continuously with the
reform and development of school physical education and the
change of national sports concepts.

'e European Union member states adopt a relatively
uniform method. Test standards are used to determine the
physical health of young people, which is conducive to the
comparison of the physical health of young people in
different countries and the comparison of physical edu-
cation in various countries, so as to better carry out the
physical health of nationals in various countries. In 1978,
the relevant adolescent physical health test agreement was
signed. After years of research and exploration, the test
standard guide and physical fitness test content were
published in 1986.

'e Russian government is also very concerned about
the development of adolescent physical health. In the 21st
century, the Russian government has the current physical
and healthy development of young students; it is required
that the government increases the investment and con-
struction in sports and create good resources for mass fitness
activities for the people and pay attention to the physical
development of young people. In 2009, the “Sports Devel-
opment Strategy of the Russian Federation to 2020” em-
phasizes the creation of good sports facilities for students,
encourages students to exercise, and develop a healthy
lifestyle.

3. Method

3.1. ResearchObject. In this study, a total of 90 students were
selected based on the research data collected by big data, and
the basic information of the subjects (see Table 1), including
45 males and 45 females of age between 18 and 22. To select
the sample, a simple physical data and medical history
screening, the information screen recorded by big data
confirms that the test student is healthy and free of themotor
system and cardiovascular and cerebrovascular diseases. 'e
final sample size is 40 boys and 40 girls.

3.2. Experimental Research Method. To start the experi-
mental method, firstly check the relevant data of aerobic
capacity and cardiopulmonary function test experiment and
collect information about young students abroad. Secondly,
the test method and test equipment data process of the 20-
meter turnback run are very convincing. According to the
specific requirements of the national student physique, the
experimental test of 1000m for male students and 800m for
girls is conducted. 'rough the research of the literature, we
understand that the test methods of incremental load and
the differences caused by the influence of different incre-
mental load modes clarify the monitoring indicators and
evaluation significance of the maximum oxygen uptake test.
'is helps in placing a theoretical foundation for the
demonstration and analysis of the experiment. 'ree kinds
of aerobic capacity evaluation index test experimental
methods are developed which carry out research in accor-
dance with the experimental operating procedures.

3.2.1. Experimental Design. 80 randomly selected research
subjects were divided into groups of male and female, and
the experimental records of treadmill, step test, middle

Mobile Information Systems 3



run (male 1000m, girl 800m), and 20m reentry running
project recorded in big data were extracted. 'e order of
the records of the experimental items extracted by the
male group is treadmill, middle run, 20 m reentry run,
and step test. 'e order in which the girl group extracts
the records of the experimental items is middle run, 20 m
reentry run, step test, and treadmill. Please note that the
influence of weather factors is ignored. According to the
big data records, the specific test records of each item
should be at the most suitable time and weather. In
addition to this, it is ensured that the interval between
each two test indicators is one month for the sake of
minimizing the mutual influence factors between the
experimental items.

'e extracted step test records should meet the re-
quirements of the “National Student Physical Health
Standards” test. Male and female subjects should be tested
separately, and the step test tester (HHTL/100 physique test
system) should be completed in accordance with the pre-
scribed standard actions. 3 minutes of up and down steps
should be performed, the beat is 30 times per minute. In the
recovery period after the exercise load, the heart rate of 1∼1.5
minutes, 2∼2.5 minutes, and 3∼3.5 minutes was recorded
according to the test requirements and the data required in
the experimental design (with HR1, HR2, and HR3, re-
spectively) representation, test indicators: HR1, HR2, HR3,
PEI, and conversion equation.

step index � pedaling time(s) ×
100

2/ HR1 + HR2 + HR3( 
.

(1)

'e equation for calculating the maximum oxygen
uptake is

MaleVO2 max
ml

min · kg−1  � 24.170 + 0.2588 × PET,

FemaleVO2 max
ml

min · kg−1  � 17.264 + 0.1912 × PET.

(2)

'e selected 20-meter test item data record should be
carried out on an indoor plastic track. Before the start of the
test, the subjects were tested on a 20m-long racetrack with
end lines drawn at both ends, with the standard of stepping
on or over the end line. 'e initial speed of the 20-MST is
8 km/h, with an increase of 0.5 km/h every minute. If the
research object cannot complete the test within the specified
time for two consecutive times in the data record, the data
will be eliminated. 'e maximum speed that the research
object can accomplish is called the maximum aerobic speed
(MAS). Maximum aerobic speed is calculated according to
the following equation:

MAS � 8 + 0. 5 × Highest level reached. (3)

At present, the most commonly used maximum oxygen
uptake conversion equation in the FITNESSGRAM test in
the United States.

For age 8–18,

VO2 max � −3.238(MAS) − 3.248(Age)

+ 0.1536(MAS × Age) + 31.025.
(4)

For age 19–30,

VO2 max � −23.4 + 5.8(MAS). (5)

4. Experiments and Results

In the “National Student Physical Fitness and Health
Standard,” we use the middle-distance running test item,
both for male 1000m and female 800m to measure the
cardiovascular system function in physical function and also
to indirectly infer the endurance quality of adolescents. 'e
data of the experimental subjects screened by big data select
the most excellent test subjects and results. 'e treadmill
VO2 max test method was completed in strict accordance
with the plan drawn up by the laboratory test, and the test
results are depicted in Figures 1 and 2. In Figure 2, the
relative value and absolute value are selected having max-
imum oxygen uptake of male and female treadmill tests and
the test results of mid-run to compare their gender
differences.

4.1. Test Results. 'e relative and absolute values of VO2max
for boys were 50.40± 5.52mL/min·kg−1, and 3.19± 0.27L/min,
while the relative and absolute values of VO2max for girls were
39.17± 4.53ml/min·kg−1, and 2.11± 0.25L/min, boys score
249± 26.48 s in 1000 meters and girls score 244±20.6 s in 800
meters. 'e paired t-test showed that the relative value and
absolute value of the maximum oxygen uptake in the treadmill
test, p are both less than 0.01, showing a very significant gender
difference. 'e middle-distance running performance showed
no obvious gender difference (p> 0.05). 'erefore, we can see
that there is a certain difference in the evaluation of aerobic
capacity and middle-distance running events of adolescent
boys and girls through the treadmill test. 'e comparison of t-
value and p-value of male and female treadmill tests is shown
in Figure 3.

Tables 2 and 3 show that the correlation coefficient
between the relative value and the absolute value of the
maximum oxygen uptake of the male 1000m and the
treadmill test is −0.216 and −0.258. 'e correlation coeffi-
cients between the relative value and absolute value of the
girl’s 800 meters and the maximum oxygen uptake tested on
the treadmill are −0.142 and −0.223 are both negatively
correlated. Related research pointed out that, 1000m run-
ning is a middle-distance running, and 50% to 60% of the
energy in the whole process is provided by the anaerobic
system. Li Junyong et al. also found that boys’ 1000m
performance conflicts with the relative value of VO2 max.

Table 1: Basic conditions of the aerobic test subjects (mean± SD).

Gender Num Age Height (cm) Weight (kg)
Male 40 20.38± 1.07 175± 6.7 64.1± 5.8
Female 40 20.20± 0.95 163.9± 5.6 53.6± 6.1
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Simulation results show the level of correlation between 12-
minute running performance, and the absolute value of the
maximum oxygen uptake is greater than the 1000-m run-
ning, which also shows that the aerobic energy supply ratio
in the long-distance running of the 12-min running is
greater than the 1000-m middle-distance running. 'is
shows that 1000m running is a mixed aerobic and anaerobic
exercise with anaerobic exercise as the main energy supply
mode.

'erefore, it is reflected in the statistical correlation
analysis that women’s 800m and men’s 1000m are neg-
atively correlated with the relative and absolute values of
the corresponding maximum oxygen uptake. Judging from
the test time for the subjects to complete the 800m and
1000m items, the average use time for boys to complete
1000m is 249 seconds, and the average use time for girls to
complete 800m is 244 seconds. Related foreign studies have

shown that there is a correlation between continuous
running performance and maximum oxygen consumption.
'e effectiveness of aerobic work capacity begins to be
significant after the time reaches 5 minutes under the
condition of intensity maintenance exceeding 500% of the
maximum oxygen uptake. It improves as the running time
increases. At the same time, it is also pointed out that
running at a relatively constant speed, the distance of
running for 5 minutes has a moderate correlation with the
maximum oxygen uptake, while the distance of running at
10 minutes shows a high correlation. According to the
related reports, the total distance running in 10 minutes is
highly correlated with the distance running in each unit of
time during the period from 4 minutes to 10 minutes
(0.81∼0.99). At the same time, there is a trend that as the
running distance of the subjects increases, the closer the
total distance from the last 10 minutes, the higher the
correlation. For the relevant research between different
running distances and VO2max, it is pointed out that below
400m is the low correlation with VO2max, and long-dis-
tance running or 12min running over 3000m has the
highest correlation with VO2max.
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Figure 3: Comparison of t-value and p-value of male and female
treadmills.

Table 2: Correlation between female treadmill and maximal ox-
ygen uptake.

Item Treadmills VO2max 800m r
Relative value 39.17± 4.53 244.25± 20.6 −0.142
Absolute value 2.11± 0.25 244.25± 20.6 −0.223

Table 3: Correlation between male treadmill and maximal oxygen
uptake.

Item Treadmills VO2max 800m r
Relative value 50.40± 5.52 249± 26.48 −0.216
Absolute value 3.19± 0.27 249± 26.48 −0.258
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Figure 1: Comparison of the results of boys’ 1000 meters and girls’
800 meters.
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Figure 2: Relative and absolute values of maximal oxygen uptake.
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'erefore, we can see that the middle-distance race (male
1000m/female 800m) has a low correlationwith themaximum
oxygen uptake in both the running time and the running
distance, which is also consistent with the results in this study.
In addition, as a test item for the standard assessment, young
students will change their running rhythm, speed, physical
fitness, and psychology in order to pass the assessment. 'is
may also lead to a negative correlation between the measured
value of the mid-run test and the measured maximum oxygen
uptake value.

5. Conclusion

Facing the outstanding problems in the physical health of
adolescents in the new era, the research on the evaluation of the
physical health of adolescents around the world has focused on
the core content of health quality. In China, currently “National
Student Physical Health Standards” has retained a lot of
evaluation content related to sports technical quality. In view of
the current development trend of youth physical health
evaluation and the exchange and comparison with interna-
tional youth physical health, the physical four areas of com-
position, aerobic capacity, muscle strength and muscular
endurance, and joint flexibility, are defined, and the indicators
related to health are selected for testing and evaluation, which
objectively and accurately reflect the physical health of young
students. 'e results of the correlation experiment analysis on
the aerobic capacity evaluation indicators show that the test
value of the middle running (male 1000m , female 800m)
currently used inChina is negatively correlatedwith the relative
value of the measured maximum oxygen uptake on the
treadmill (male r� −0.216, female r� −0.142); the result
analysis shows that, in the middle running project, anaerobic
exercise is the main energy supply mode. In aerobic and an-
aerobic mixed exercise, more than half of the energy is pro-
vided by the anaerobic system. 'e correlation between the
estimated value of the step test and the measured value of the
treadmill shows that male r� 0.497, p< 0.01; girl r� 0.413,
p≤ 0.05, which is significant, but from the fitting coefficient.
Considering, male L� 0.267, female L� 0.188, the fit is low;
there is no linear relationship, and it cannot accurately evaluate
the aerobic capacity of adolescents.'e correlation between the
estimated value of the 20m round-trip run and the measured
value of the treadmill shows male r� 0.796, p< 0.01, female
r� 0.748, p< 0.01; there is a very significant correlation and
from in terms of fitting coefficient, male L� 0.634, female
L� 0.599, the fitting coefficient is high, and the linear rela-
tionship is obvious. 'e experimental results show that it is
more appropriate to select the 20m reentry run as a test index
to evaluate the aerobic capacity of adolescents.

Data Availability

'e data used to support the findings of this study are
available from the corresponding author upon request.
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