Biomedical Research 2015; 26 (1): 123-130 ISSN 0970-938X
www.biomedres.info

Data mining based on statistical analysis of ChinesTraditional Setting-up
exercise on healthy undergraduate students.

Tiangang Li**, Qinggiong Deng”, Yongming Li*, Junyue Zhang, Yu Sun® and Xiaohong Gu*

!Beijing University of Chinese Medicine, 11 Bei Sdnan Dong Lu, ChaoYang District, Beijing 100029RPChina.
“College of information science and technology, iBgiNormal University, Beijing 100875, P. R. China.
®China-Japan Friendship Hospital, Beijing, 100028, Ehina

“*China Agricultural University, 17 Qinghua Donglueiing 100083, People’s Republic of China

Abstract

Objective: To investigate the effects of Chinese @&ditional Setting-up Exercise on blood glucose,
heart rate and vital capacity of healthy undergraduates Methods: 200 undergraduate volunteers
were selected according to the diagnostic standard@md inclusion criteria. They were randomly
and evenly allocated into the two groups. The caggoup practiced the Chinese Traditional Set-
ting-up Exercise and the control group practiced tle 8th Broadcast Gymnastic Exercise, 3 times
a week for 4 weeks. Three biological indexes wereeasured half an hour before and after the ex-
ercise. From t test (single variable), correlatior{two variables) to multi-variables, such as Prin-
cipal component analysis, Heat map and Random forgsa systematical method was presented to
understand the data. Results: There were significardifferences before and after the exercise in
both two groups. Chinese Traditional Setting-up Execise performed better than the 8th Broad-
cast Gymnastic Exercise in reducing BG, balancing R and enlarging VC. They were interacted
with each other to separate control group from casgroup with an accuracy rate of nearly 80%.
The most important one is BG, the less important omis HR and VC is of the least importance.
Conclusion: Systematically statistical methods codldiscover intrinsic rules behind the data. It
has been proved that “Chinese Traditional Setting-p Exercise” performed better than “8th
Broadcast Gymnastic Exercise” in reducing BG, balacing HR and enlarging VC of under-
graduate students, so the “Chinese Traditional Setig-up Exercise” was suitable for populariz-
ing among universities.
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Introduction above, anti-setback ability, will power, sense ofmpe-
tition, crisis consciousness, and spirit of coofiera
have become worse. While there are greater t a&éganc
of the traditional health maintenance sports tHaose

of the west competitive sports in the aspects ofsph
cal and psychological health and integrated harmoi
development. This effective combination of traditib
health maintenance sports and school sports, wigh t
aid of promotion methods of Broadcast Gymnastic Ex-
ercise, could integrate the national traditionahltte
Recently, several surveys reveal that the ovetafsp ~ maintenance sports into school sports educationctwh
cal and psychological conditions of undergraduates can not only promote traditional culture to be intesl
not optimistic, including obvious weaknesses, sash by most undergraduate, but also can inject mowdityt
poor endurance and weak physique, which shows a di#to the development of school sports. In this whig
clining trend, the cutting down vital capacity, uas, able to boost the reform of physical education ¢ d
the rate of obese children, significantly increasin velop undergraduates' physical and mental quality,
number of overweight children, And the constantlyprove the health level and increase the culturabae
high-level myopia rate. Apart from these mentionedplishment.
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Increasing evidence shows that Tai Chi or Qigongraz

ditional Medicine plays a key role in fighting agst dis-
eases and maintaining human health [1-2]. Duestnah-
invasive, side effect-free, easy-learning charésttes,

more and more people are willing to practice it.r&o
over, in medical society, researchers and educatays
growing attention to popularize it in medicine adlica-
tion worldwide.
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Broadcast Gymnastic Exercise has been the mostywideExercise. The other group did Chinese Traditionat- S

popularized activity in school, which has been plgyan
important role in improving undergraduates' healtid
increasing the learning efficiency [3]. However,- re
searches have revealed that the evolution of Bemidc
Gymnastic Exercise has experienced a series ofrtanto
stages. As a representative of the public BroadGgst-
nastic Exercise, "8th Broadcast Gymnastic Exerdises'
improved student’s physical conditions, but it gl $o-
cusing on the fitness, health maintenance, whichois
able to reach the goal of promoting the harmonides
velopment of contemporary undergraduates both phy
cally and psychologically. Moreover, it has litdssocia-
tion with Tai Chi or Qigong and is hard to inhettite
quintessence of Traditional Chinese Medicine. Tioeee

it is of significance to create a new kind of Swjtup
Exercise combined with the traditional health maint
nance sports and Tai Chi or Qigong, which is sigtér
the harmonious development of the body and mindi-"C
nese Traditional Setting-up Exercise" was elabbyrate
created by professors in sport education departroént
Beijing University of Chinese Medicine, which is fafl-
lowing main features: simple actions, clear rhythorg-
found connotation, easy and practical. Each seciutid
pointedly regulate the corresponding internal organ
function so as to relieve fatigue and maintain theal

On the basis of physiologic and medicinal prinaple
Chinese Traditional Setting-up Exercise belongghi®
meridian movement, and its slow gentle movemeable
to stabilize and control blood sugar level effeglyv

However, the scientific evidence of its effectivends
rarely investigated. Therefore, this experimentwimich

ting-up Exercise. Heart rate (HR), Blood glucosé&)B
and Vital capacity (VC) were physically or chemigal
assayed to compare the effects of these two erercis
test, Pearson Correlation, Principal componentyaisl
Hierarchical cluster analysis and Random Forestewer
synthetically applied to analyze the data and atalthe
health protection advantages of Chinese TraditiGett
ting-up Exercise over the"8Broadcast Gymnastic Exer-
cise.

This paper is organized as below. Section 2 is elvito

SHescribing materials and methods used to collealithe

volunteers, assay biological indexes and analyzedso-
ciated data. Section 3 presents the analyzed se€lin-
clusion and Discussion are given in Section 4.

Material and Methods

General information of healthy undergraduate volun-
teers

200 undergraduates, who met the inclusion critdria]
been randomly enrolled from the sophomores in Bgiji
University of Chinese Medicine from May 2009 toyJul
2009. They were randomly divided into two groupssec
group (Chinese Traditional Setting-up Exercise @®jbu
and control group (the 8th Broadcast Gymnastic dser
Group)" by randomized digital table method. Amdmg 100
volunteers in the case group, there were 45 malésca
females, aging from 16 to 24 years old. The avesggenas
20.2 and the tallest of them was 1.89 m, the sstovias
1.52 m, so the average height of them was 1.73hair T
weight ranged from 44kg to 98kg and had an avenejght
of 61.3kg.

Among the other 100 volunteers in the control grdbpre

the Chinese Traditional Setting-up Exercise was -comwere 46 males and 54 females, aging from 17 teea#syold

pared with the 8th Broadcast Gymnastic Exercisgspia
vital role in popularizing it. When analyzing thellected
data sets, information technologies, includingistiaal

methods, are key tools to compare the results eflo

exercises.

Generally, traditional statistical methods, suchTas-
independent samples t test, Pearson Correlatioreaki
Regression methods, implemented via informatioin-tec
nology by various kinds of programming languages ar
successfully applied in medical domain to do corispar
or compute association. However, due to the cheniget
tics of complexity, multi-dimension and nonlinegribf
exercise data, advanced statistical methods, ssiéhrin-
cipal component analysis [4], Random forest [5kd&
be applied to compare health protection effectawaf
exercises.

In this paper, we included a group of two hundrédre

dergraduates and randomly separate them into two

groups. One group practiced th® Broadcast Gymnastic
124

and their mean age was 20.3. Their height rangaah fr
1.52m to 1.90m and the mean was 1.72m. And theghive
varied from 41kg to 96kg, with an average valué@ikg;
detailed data were shown in the Table 1. There isignifi-
cant difference found between two groups, whichcarte
that they have homogenous baseline and are conlgarab

There was no statistical difference between cormpasi of
baseline data in two groups (P > 0.05) with conigarsig-
nificance.

Incluson and exclusion criteria

Volunteers meet the following four conditions canib-

cluded in the study:

(1) Sophomore Chinese undergraduates in Beijing Un
versity of Chinese Medicine.

(2) Healthy without diabetes, high blood pressure o
other serious diseases.

(3) Enough spare time and fond of fitness.

(4) Willing to participate in this research andealko

strictly abide by the implementation of the project

requirements.
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Table 1: Basic Information of Two Groups.

Group N Male/Female Average age(year) Height(m) Wght(Kg)
Setting-up Exercise 100 45/55 20.2 1.73m 61.3kg
Broadcast Gymnastic Exercise 100 46/54 20.3 1.72m 0.7k

Table 2 : Comparison of Blood Glucose Change before and dftarement in Two Groups (x1S)

Biological index Traditional Setting-up Exercise Group 8th Radio Gynnastic Exercise Group
Before After Before After
Blood glucose 5.19+1.27 5.00£0.79 ** 5.14+1.12 108 2.26*
Heart Rate 2.16+0.97 1.31+0.54** 2.24+1.02 1.66¥6.8
Vital Capacity 1.36+0.86 0.4040.36** 0.9040.52 0+B732*

Note: Comparison of the two groups **P<0.0X¥P<0.05. There were significant statistical diffaees before and after
movement in two groups, and the blood glucose f Gbinese Traditional Setting-up Exercise afidBBoadcast Gym-

nastic Exercise Group, could be reduced in the wwéwean value and clinical literatures to conttbé stability of the

blood glucose.

Moreover, there are also three exclusion criteria: Assay of Blood glucose, Heart rate and Vital capacity
(1) Receiving other relevant treatments, this mfigct 200 subjects were respectively trained with "Chénésa-
the effects in this research. ditional Setting-up Exercise" and “8th BroadcastnGy
(2) Engagement in other activities or sports miigca  nastic Exercise” by special training personnel.imythis
this research. research, 200 subjects got up at 6 o ‘clock immbening
(3) A person who has any irregular habit. every day, receiving the test of blood glucose edhy
professional personnel, and two groups practiceki-"C
Grouping method and practicing methods nese Traditional Setting-up Exercise" or "8th Bruasl

After filling in the basic information, 200 undeegluates Gymnastic Exercise" respectively. 200 subjects wdoul
were randomly divided into the "test group (100esds receive the test of blood glucose value by profesdi
and the "control group (100 cases)” strictly bydam-  personnel at 8 o 'clock after movements, and thegew
ized digital table method, and the test group jradtthe not allowed to eat anything until the second tédilood
Chinese Traditional Setting-up Exercise while ¢batrol  glucose.

group practiced the 8th Broadcast Gymnastic Exercis )
Heart rate was measured by Electronic sphygmo-

(1) Practice period: 1 month (May 26, 2009 -- JAdde manometer (Omron HEM7101). Vital Capacity was
2009). measured by FVC test instrument (EP-FC, Beijing
(2) Practice time: “Chinese Traditional SettungExer- Taimeiquan Inc.)
cise” and "8th Broadcast Gymnastic Exercise” were
practiced three times per week, and each timedasteéSystematical analysis methods

for twenty minutes. The index was firstly scaled. T test was employed t
(3) Practice site: West playground in Beijing Usisity compare the variation of indexes between two groups
of Chinese Medicine. Two-independent samples t test was used to deigct s

(4) Assay time: The blood glucose value was measur hificant changes between case and control. Paipieam
two times respectively before and after the practic test was used to compare significant changes afidax

(5) Processing scheme for the unforeseen before and after an exercise. P<0.05 was considesed
circumstances significance. Correlation matrix was computed betve

. each pair of the three indexes.
In the process of practice, if there were any ask/eeac-

tions such as syncope, following methods wouldrhe i Principal component analysis was then employed to

plemented: laying down the body flatly, loosenihg belt ~Separate two groups after exercise and to investite
and drinking some warm water. importance of indexes. Hierarchical cluster analysas

performed not only on 200 samples, but also onethre
If these methods were not valid, emergent treatsnenindexes. Heat map technique was used to intuitipnal
would be implemented in Chinese and Western mediisualize the cluster results [6]. Random foresissifi-
cines. Although these unforeseen circumstances wetation combined with feature selection was perfatioe
rare, attention and precautions were still needed. study the interaction between three indexes.
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Results sociation with VC (Figure 2). The three indexes aver
combined in batch to separate case and controlpgrou
an unsupervised way by means of PCA. It can be dis-
covered that case group were slightly differentfrine
control group. The first component occupied a ratio
96% in total variance, which meant that it could re
As shown in Table 2, it was found that three biea§ 506 the three indexes. As given in Figure 3,dhse
indexes had a hom(_)geneous baseline, that_ IS to_s%foup was mostly in the right quadrant. The loading
before the two exercises; the mean of each index is plots of PCA showed that BG and HR played a much

no significant difference. After the exercise, b&tio . 0 important role in separating two groups thah V
groups can significantly improve physical condisost Moreover, as illustrated in Figure 4, the Hieracah

undergraduate students. But the case group pertbrme, sier analysis combined with Heat map depicted th
_better than control group. HOV\_/ever, the 'mpo”aﬂ!”d the two groups could be approximately separatec (Th
Interaction bet_ween three mde_xes were still. N0kame color is approximately cluster together). Fyna
discovered, which needed further investigation. Random forest classification method combined with
Systematical analysisresults feature selection showed that the interaction betwe
Before advanced data analysis, the three indexasddh three indexes played a key role in separate casapgr
be normalized to a same range scale. As depicted from control group. The accuracy achieved a leviel o
Figure 1, after normalization, the three indexesewe nearly 80% (Table 3), which meant that VC also pthy
valuing in the same range. And the normalized conce a vital role in interacting with BG and HR (Figu$g.
tration followed a normal distribution. TherefofRear- The mean decrease accuracy given in the bottom of
son correlation was used to describe association b&igure 5 indicated that BG was most important. The
tween each index pair. It was found that BG and HRess important ones were HR and VC, which was in
associated with each other. But they had a negasve accordance with the former founding.

Satistical Analysis of Blood Glucose Change before and
after Movement in Chinese Traditional Setting-up Exer-
cise Group and 8th Broadcast Gymnastic Exercise
Group

Before Mormalization After Normalization
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Figure 1. Three indexes were normalized to a normal distidsuéas below
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Figure2.
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The correlation matrix between three indexes. $hiswn that Blood glucose (BG) was significantlsoas
ated with Heart rate (HR). While vital capacity wemrelated with the two indexes.
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Figure 3. Principal component analysis (PCA) two-dimensiocore@lot indicate that there is a tendency to sapar

two groups. The loading scoring plot shows thatiB@&ost important.
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Figure 4: Heat map indicates that CTSE group is differentnficontrol group.
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Figure5: Random forest shows that BG HR is more importaat ¥C.

Table 3: The OOB (out of bag) error is 0.239. The classi-ferent physique. Western sports focus on the booyem

fication accuracy is nearly 80%.

Group O 1 Classification error Accuracy

0 79 21 021 0.79

1 27 73 0.27 0.73
Conclusion

In summary, both "Chinese Traditional Setting-upeiEx
cise" and " 8th Broadcast Gymnastic Exercise" ate ®
maintain health care of undergraduate students.tiBut
former performs better than the latter. By meansys
tematically data analysis of the two groups, it barseen
that BG is associated with HR. They combine with ¥C
separate two groups with an accuracy of nearly 84%s.
concluded that "Chinese Traditional Setting-up Ess”
can replace "8th Broadcast Gymnastic Exercise"aityd
exercise of students.

Discussion

The traditional health maintenance sports have laden
fected by the Chinese traditional culture of Coidnism,
Buddhism, Dao, Medicine, and Martial art for thaua

years, and gradually formed a comprehensive spor

health maintenance system, praising highly thestioli
view of body and spirited the health care view af Q
Blood harmony, which focus on the appropriate ptajsi
activity, and is suitable for different age groupwd dif-

Biomed Res- India 2015 Volume 26 Issue 1

ment; emphasize ion taking the energy from outsidel,
pay attention to the physical form, especially sheface
skin and thews, which can practice the physicahfbut
not the spirit, so it couldn't establish the reanprehen-
sive health care ideological system.

According to modern medical researches that s@yds
not only able to improve insulin function and redube
blood sugar, but also to reduce low-density liptgiro
cholesterol (IdI-c) and improve high-density lipof@in
cholesterol (hdl-c). At the same time, sports amediicial
for enhancing the cardiopulmonary function, promgti
peripheral circulation, and preventing osteopordsiite
sports, such as 100m race, weight lifting, playbagket-
ball, etc., are able to promote the utilizatiorghfcose in
muscle and organs so as to reduce the contenticbgg
in the blood; however, the blood glucose level widoke
control without sports. For undergraduates, itigni§i-
cant to promote the utilization of sugar in muscesl
organs by practicing the Setting-up Exercise d&@iynul-
taneously, it could reduce the insulin level inddoto
control the glucose directly or indirectly and irope in-
sulin resistance. Apart from these, proper movenient
better for reducing weight and improving insulimsigiv-

to reduce blood sugar, which is particularlyims
or obese undergraduates.

The blood glucose value will rise during the movatra
immediately after it, which is responsible for enesup-
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ply and speeding up metabolism. However, if theotlo
glucose was measured half an hour after the movigiihen

could be seen that the blood glucose would fall dar

the former movement had consumed energy, which was

called “Improvement of Insulin Sensitivity” mentied
above. In fact, this is the corresponding beneditnf the
long-term exercise, representing by the relatigndie-

tween running and heartbeat, when you are runnive,

heartbeat will speed up, but if you insist runniiog a
long term, the usual heartbeat will slow down.

The systematical statistical methods were firss@néed
here to analyze the data. From single variablesf),ttwo
variables (Correlation methods) to multi-variab{B€A,
cluster and classification), we synthesize the datlysis
results to discover the role of an index in sejagatwo
groups and the interaction among them. In furthadiss,

the sample volume and the number of indexes shaaild

enlarged to reach a higher accuracy.
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