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ABSTRACT

With China economic rapidly development, peopleiad standard has been further improved, obesigblem is
getting worse and worse, and obesity group in auntry population also occupies more and more propos.

Study on our country population obesity and hehHtis important significances in promoting our coynpeople
physical health development. Firstly, the papertstérom our country obesity problems, it studidgesity group
development status, and obesity triggers a serediseases, proposes that sports is a simple anst wlovious
effects lose weight way. Secondly, utilize variamemlysis to study different sports to weight iefitial

significances, it gets swimming has most remarkaffleential effects on weight among jogging, spatance, ball
kinds of sports, swimming and other sports. On Itfaisis, for swimming, it applies discriminant arsidyto make
further study, define best swimming time standarddapt to lose weight and propose that best swigrtime is
30~60min/ day, its losing weight effect is obvidwes bigger impacts on weight, waist circumferesice other body
shape, is one of most proper losing weight sports.
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INTRODUCTION

In recent years, our country has become world pogress national product is increasing, peopleisdj quality is
constantly improving, and many families have alyeadvanced towards fairly well-off. But accompamyiis not
only living quality improvement [1]; physical helalproblem has become a problem that troubles auntcp people
in new era [2]. Obesity problem is one of most gt presented and prominent problems in recentsyéamalso
one of headache difficulties for people [3, 4].

Li Xiao-Xi in the article “ Female college studemBesity prevention behavior psychological influeriactors and
intervention study”, took female college studendsnaain research objects, by analyzing female celtgdents’
most concerned obesity problem, she further rebedrpsychological factors to propel to female galstudents
weight losing and losing weight effective ways [b-The thesis proposed that affected by sense afitheweight
was a problem of female college students’ greateons; therefore it should encourage female colitgdents to
positive participate in physical exercises, so #natided obesity occurring [8-10]. Zhan Xiao-Meitlme article
“Obesity teenager heart to sports weight losingotation and mechanism study”, it further studiesing weight
mechanism by analyzing teenager obesity patiehisipal quality. The thesis referenced lots of doeunts, utilized
guestionnaire survey form, collected teenager ghysjuality data, and made data processing, soptitaforward:
sports was most simple and feasible way in multipééght losing ways, and effects were obvious, fen ltasis of
researching on teenager heart level, designed pnoger weight losing’s sports mechanism [11-13]oQuan-Juan
in the article “Interesting aerobics to fat pugitsysical health effect”, she put forward sportd thiare beneficial to
pupil obesity patients physical health. The thésik pupils as research objects, referenced prsviesearch results,
and analyzed pupils’ physical quality, finally ibtg obesity y problem was one of key problems twattemporary
pupils confronted, interesting aerobics is mostpproway for pupils avoiding obesity, aerobics natyocould
strengthen body energy consumption, steatolysi$,canld strengthen pupils physical quality, so tatpelled to
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pupils’ health development [2, 14]. Liang Yi-Xiaa the article “sports dance to middle-aged and vetdnen

overweight and obesity patient fitness efficientydy” took middle-aged and old women as researgectd

proposed sports dance impacts on their obesitytfd®s carried out data analysis by mathematiedhad, so that
got conclusion: obesity and overweight were reitecof unhealthy, sports dance was one kind oftspgbiat was fit
for middle-aged and old women physical exercises|, laad very important impacts on their body buidifio

promote middle-aged and old women health, it shealtburage them to positive participate in spoatsce [15].

The paper utilizes variance analysis and discrintirmalysis methods to analyze our country obegsiiyulation
status and obesity triggered multiple kinds of déss, puts forward that exercises is the most ptopi;g weight
method, and studies on swimming, so that gets progter weight losing swimming time.

OBESITY POPULATION STATUS

Food is the first thing for people; food plays vémportant roles in everybody physical and psychwal health
development. However, due to living standard improent, food becomes more and more rich, obesitpéesme
topic at dinner parties, is also main problem thatibles our country lots of people, obesity grqupportion is
constantly increasing. Research on our country latipn obesity and health problem is also very ingnat for
promoting our country people physical and psychiclghealth development.

Obesity population proportion occupiestotal population

By far, due to people immoderate excessive diegsitp has become headache problems for many peopie;
country’s obesity population has also become mark raore. Below Table is our country population gitowend
obesity population growth status from 2008 to 2@kfa is from Chinese statistical yearbook.

Table 1: Obesity population proportion

Years (yean 2008 2009 2010 2011 2012
China’s total populatiorf one hundred million people 13.2802: 13.3450  13.4091: 13.4735: 13.5404
Obesity in Our country’s populatiofione hundred million people | 1.86 1.94 2.10 231 3.25
Obese population proportiof%) 14.01 14.54 15.66 17.14 24.00

ne ndred million pe
opled

#-Obesity in

Obege population prep
ortion (%)

Figure 1: Obese population change

Above statistical Figure 1 indicates: obesity pagioh amount and its proportion in our country ftqtapulation
have been constantly increased, growth is relaiower from 2008 to 2011, and its change speedsnge 2011.It
has very important connections with our country necpic rapidly development and people’s living stamd
constantly improvements. Thereupon, it should gégnéon to our country residents’ diet habits, idvoccurrence
of obesity, let more people to live a health lifetbe condition of good living standards.

Obesity triggered diseases

Obesity is the chief culprits that trigger evernds of cardiovascular diseases, skin diseaseskidndy kinds of
diseases. In general, incidence of obesity grolpgsertension, hyperlipidemia, coronary heart diseéatty liver,
diabetes mellitus, joint coetaneous condition, hd@ease and other diseases tends to be highemptuaple with
normal weight. Patient that overweight 10%, thatidence is twice the normal-weight person; whiggignt that
overweight 10%~20%, their incidence is five timé® tnormal-weight person; while patient that oveghei
30%~50%, their incidence is seven times the nom@gtht person. It is clear that obesity has gremdacts on our
physical and psychological health.

Table 2: Normal-weight person and obesity person incidence comparison

. Fatty Diabetes . . . Coronary heart Cutaneous Heart
Incidence%% liver mellitus Hypertension  Hyperlipidemia disease condition disease

Normal weight 8.75 4.98 5.10 10.01 8.42 3.21 12.35

Obesity weight 19.01 11.23 10.32 21.24 18.75 7.92 25.77
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Above Table 2 is our country each kind of diseazamnal weight and obesity weight incidence comparistata is
from internet relative investigation report, drawein into following figure, and make analysis:

B . .
Heart disease —
Cutaneous condition ;
Coronary heart disease

s 5 MObesity weight
yperlipid
Hyperlipidemia Eornal weight |

Hypertension [

Diabetes ellitus

Fatty liver

Figure 2: The diseaserate of normal weight and obese weight

From above statistical Figure 2, it is clear olesitight incidence tends to be twice to third tintegher than
normal weight's. Obesity group hypertension, hyip&kemia, coronary heart disease, heart diseaseo#mets
curing is also a problem in medical field. Therefoin order to avoid these diseases occurrencekead more
healthy body, it should positive participate in piegl exercises, so that strengthen physical guaitd let living
quality to be higher.

VARIANCE ANALY SIS-BASED SPORTSTO WEIGHT IMPACT SIGNIFICANCE ANALYSIS

Sports have very important impacts on strengthaly lemergy consumption, steatolysis, and avoidirguoence of
obesity, is simple and feasible choice in losingght actions. Generally, sports activities’ seleatiamount of
exercise, exercise duration and others are fattatsshould be considered in sports weight losioggss. Variance
analysis data Table 3 is as following.

Table 3: Variance analysis data table X £ SD

Age (Years Weight before . . Sports dance Lo Ball type

old) exercising (kg) Jogging Skating type type Swimming exercising
Men | 1g845% 455 971 2271 | 96.68F 1805 97.11F 1935 97.01F 20.14 | 95.21F 18,79 96.43% 20.46
Women | 21 0ot 7.19 8502 17.47 | 84.20F 16.41 85.10% 1665 85.20F 17.01  83.11F 1544 84.15% 1621

Variance analysis guiding thought

Variance analysis is considering factor to indicatapact size. Research object experiment resuihdgcator,
control variable and conditions are factors. Whegrearch objects influence factors have two oneshdatuld
consider two factors analysis of variance.

lts mathematical model is:Sef takes I levels AvAz"”'A, B takes s IeveI?l’BZ""’BS, under level

combinatior( Bi ), totalityXij conforms to normal distributior ¢ O =1er ] =15 And under A'BJ’, it

makes { experiments, result is recorded@‘s, %k conforms td! # 9N =L r =Loosk=1t and mutually
independent. So that it can get following Table 4:

Table4: Variance analysis data table

B, B, B,
AI. X1 Ky X1 Ko Xis1 " Kyt
Az X117 Koy Xop1" "+ KXoy Xos1 ™+ Kot
X1 Ky Xiop Kot Xis1 " Kist
Decomposé(ijk into:

X = H; +€ijli ::L...’r'j =1.--,sk=1---t
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-~ N(u ,0°
Among them, i (/J” 07) , and is mutual independent, record:

r S

1 1
M= D Hithe =20 by & =t~
rs S

i=1 j=1

1<
H. =_Z'uij 1/81 =,U_j ‘,U,Vij =,uij —H-a _/Bi

M=

Among them, H s total average valueqi is IeveIA to indicator effect,'[”i is IevelBI to indicator effect, Yi

is level A and level B' to indicator interactive effect. Model table is:
Xk SHTa +:Bj +yij +‘£ij
r S r S
2@ =03 B=02 ;=2 =0,
i=1 j=1 i=1 j=1
gijk ~ N(O,JZ)J :l...,r,j =1...,sk=1---t
Null hypothesis is:

Ho i a =0(i=1---r)

Hoz:ﬁj =0(j=1---,9)

Hos iy =0( =11, j=1---,5)

If there is no interactive impact between two fastoet = 1, process can be simplified, ass%’he: O, and then:

:Uij =u+a + i’i :l...’r,j =1---,s
Now, model can be written into:
% =,U+ai+ﬂj+5ij

> a,=0> 8 =0
i=1 j=1

Ex ~ N(O,JZ),i =1---r,j=1---,s

Below is test statistics:

__ir s :ES B r
X—rsgéw- Sém. r;xJ
S =204 %"

Among them, St is all test data total variation, is called tatgliares sum, make decomposition on it;
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Sr :22()% _)_()2
:ii(xj ‘>_<i-‘>_<-j+>_<)2+52(>§i. ->_<)2+ri(xj %
=5 +S,+S

It can verify: in above square sums decompositidirgross items are 0.Among them:

r S

S =X D% XX+ S, =53 (. <%)7 S =YX, ~0°

=1 j=1
SA
Fos—gh—~Fr-1(-D(s-1)
Whenl_|01 istrue:  (r=D(s-)
S
Fe :VT‘l ~ F(s-1,(r —1)(s-1)
WhenH 02js true: m
Test rule is:

When Fa<Fa(r=1(r _1)(8_1)), accep!_I 01, otherwise refusléI 01

Fg <Fa(s=L(r-1)(s-1)

When , accept Ho, , otherwise refuseH 02

Variance analysis handling with data
Utilize MATLAB software to analyze data, so that f@lowing variance analysis data Table 5:

Table5: Variance analysisresult X £ SD

. . Sports dance R Ball type

Jogging Skating type type Swimming exercising
Men | 9678% 1809 97.01% 1925 97.11F 2004 | 9518F 1879  96.46% 2056
women | g4 3oF 1651 8501F 1679 85.02F 1721 | 83.01F 1504 84.05F 1622

By above statistical Table 5, it can get conclusiommpare to jogging, skating, sports dance, lypk tand other

sports, swimming to weight impacts significant ei#nce is the largest, such point has been refléntenen and

women weight changes to some extent. Thereuponuinerous sports, swimming has most obvious effects
losing weight and avoiding obesity, is one of ldgiices in exercising weight losing.

BEST STANDARD MODEL-BASED SWIMMING TO LOSE WEIGHT INFLUENCE STUDY

On the basis of above variance analysis, it isrdleat swimming has best effects on losing weigthterefore,
utilize discriminant analysis method to analyze reming, establish best swimming weight losing scheme
optimization model, so that formulate swimming tithat is most beneficial to exercise weight losing.

Discriminant analysis guiding thought

Discriminant analysis is a kind of multiple statiat analysis method, it refers to observe on kn@waluation
indicators and according to observed data to migesification on evaluation objects. Discriminanalysis general
steps are as following Figure 3:

2454



Sai Leng J. Chem. Pharm. Res., 2014, 6(6):2450-2457

Discriminant

. B analvsis -
Samples have discrimination

been classified function

criterio

The sample sample survey

classification

Figure 3: Discriminant analysis step

Discriminant analysis refers to make discriminanalgsis of historical data, and then establish rdigoation
function to makes classification on observed d#tere, it utilizes Bayes discriminant analysis todst on
swimming time and body shape changes so that defos proper swimming time for losing weight. Beltable is
average swimming time per day and body shape chdaigeTable 6.

Table 6: Discriminant analysisdata table

Observation | Average swimmingtime, Weight change Waist circumference Hip circumference Abdomen change
No. min/day rate% change rate % change rate% rate%
1 15 3.68 4.99 1.09 14.38
2 25 4.25 5.04 2.35 15.06
3 35 5.01 6.52 2.98 16.48
4 50 5.92 6.62 3.16 16.56

Establish discriminant analysis model

Bayes discriminant analysis is a kind of method thelyzes two classes or multiple classes date, define most
proper swimming time for losing weight should azalyaccording to one’s body shape, so use Bayesndisant
analysis is most suitable.

Under Bayes discriminant analysis discriminatioitecion, established classification function forsn i
Y1 = Cop H X +Cp X, +C X +-o F Cplxp

Yo = Cop T CX +C0X, +CopXg 100 +C o X,

Y3 = Coz + CgX +CpXy +CaXs +--- +C 50X,

Yn = Con TCp X G X +Cy X5+ +Cpnxp

That is to establish regarding observed indicatord observed objects linear function equationsryeeguation

corresponds to a class discriminant criterion, fawhich 01"+ Ceir 1 = 120 i estimated parameter. After

establishing discriminant functions, input one disinant corresponding each parameter value intovab
discriminant parameter, then it can know which €l object belongs to.

According to above data, make data processing,establish Bayes discriminant analysis classificafionction
equation set, so that define most proper swimmnimg for losing weight.

Establish Bayes discriminant analysis classification function

Processing data: Utilize SPSS software to analppyedata, and then it can get classification fioncabout most
proper weight losing swimming time:
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Table 7: Coefficient table

\ Model B Standard error Trial version
\ (Constant) -10.499 .000 -9.857
\Weight change rate % 16.327 .000 1.061

\Waist circumference change rate 15.547 .000 0.975
\Hip circumference change rat%  1.927 .000 121

‘Abdomen change rate % -2.551 | .000 -.184
a. Dependent variable: Average swimming time min/da

\ Non-standardized coefficier Standard coeﬁicienﬁs
|
|
|
|
|

According to above coefficient Table 7, it can getst losing weight swimming time standard clasatfin
function:

y = 1061x, + 0975x, + 0121x, - 0184x, — 9857

X

Among them, Y is average swimming time per dafl(,1 is weight change rate;2 is waist circumference

change rate,x3 is hip circumference change raté(,4 is abdomen change rate.

I mproved Bayes discriminant analysis classification function

In order to improve discrimination accuracy, figsdd one item as prior probability, it makes imgnments on
above Bayes discriminant analysis classificationcfion equations. On the basis of prior probabilBayes
discriminant analysis classification function iswerted into following form:

Y1 = Cor t CuX F CypXp + CypXg -+ € X, +In(A(Yy))
Yo = Cop F CoX + CppXp + CpXg +o0 CpZXp + |n(Q(y2))
Y3 = Coz + G + CyaXy + Gy +++- + C Xy +IN(A(Ys))

Yn =Con TG X + G X + Gy Xg +o00 Cpnxp + In(q(yn))

According to swimming time and body shape chande,dcan define most proper losing weight swimgniime
standard prior probability ) =045

On the basis of considering prior probabilities;an further get relative most proper losing weiglitmming time
standard Bayes classification function is as foitayw

y = 1061x + 0975x, + 0121x, - 0184x, - 9857+ In(045)

ThatY ™= 1061x, + 0975x, + 0121x, — 0184x, — 1066

Above is most proper losing weight swimming timeé¥scriminant function.

Define classification standard
According to lots of documents, and above analysigess, now define that most proper losing wesghitnming
time standard as following:

® Losing weight effect is not obviou$t10 ~ 20minday .
® Losing weight effect is generdJ 20 ~ 30 minday .
® Losing weight effect is obviou¥t30 ~40minday .
® Losing weight effect is very obvious- 40 ~ 60minbay .

According to above standard, it can get conclusionst proper losing weight swimming time is 30~604uay,
keep swimming can get obvious weight losing effects
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CONCLUSION

The paper firstly analyzes China obesity populastatus, by researching on recent five years ountcp obesity
population proportions changes and obesity trighereseries of diseases, finally gets that obesitplpm is key
problem to be urgent solved in nowadays that ecgnismapidly developed, is also the chief culphiat affects our
country residents’ physical health. And on thisibastilize variance analysis method, propose Hpairts is best
choice to lose weight, among jogging, sports damad, type exercises and swimming, swimming hastmos
significant effects on weight.

Secondly, utilize discriminant analysis method,abbsh optimization model-based most proper losivgjght
swimming time discriminant function, and furtherafyze weight, waist circumference, hip circumfenand
abdomen as well as other body shapes change rates dlifferent swimming time, so that finally geesh
swimming time: every day keep swimming 30~60mimédpful for losing weight, building better body gleaand
can get very obvious effects.
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