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ABSTRACT

The object is to make a study about body functions, quality and physical health evaluation level of male students in
college with various level of Fat%. Methods: Compare and analyze the body functions and physical health
evaluation level of 271 male students from Zhejiang University with various level of Fat%, chosen by random
sampling. Results: There are obvious differences in body functions and quality among male students in college with
various level of Fat%. The higher Fat% group has the best index of vital capacity and grip strength, but students
with lower Fat% are obviously better in the other body functions and quality than students with normal, higher and
obese Fat%. Meanwhile, the group with normal Fat% is obviously better than the higher and obese Fat% group.
Lower Fat% group has the highest percentage (61.6%) of physical health evaluation level which is above good, and
the lowest one is the obese Fat% group (6.3%). However, the obese Fat% group has the highest failure rates (50%)
of physical health evaluation level, and the lower Fat% group is the lowest (2.9%).Conclusion: excessive Fat% will
affect physical health of male studentsin college.
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INTRODUCTION

Body fat percent is defined as the percentage @i toody fat in the total weight, which can objeety and
accurately reflect the body fat content and distidn, and it is one of the most important indicatto evaluate the
degree of human obesity. Human health needs rellednady fat percentage, as too much or too kitidy fat will
induce various diseases. In 1998 China Obesity &eserecommended that male Fat%<15% is underweight,
15%<Fat%<25% is normal, 25%Fat%<30% is overweight, and Fat%80% is obesity’. Through the retrieval of
related literature of Chinese National Knowledgtdstructure (CNKI), the scholars from various cii@s made a
lot of research on Fat% and obesity, and the mbldigeases caused by them, but there are not reaagrch on the
physical health. Therefore, this study attemptsdmpare and analyze the physical characteristicsadé students
in college from various groups with different Fat%alize their body functions, quality and physitedalth
evaluation level, and study the impact on physkedlth, in order to provide a theoretical basistfer physical
health evaluation and design interventions.

1. THE RESEARCH OBJECT AND METHODS

The research object is 271 healthy male studeats #hejiang University were chosen by random samgplThe
research methods are Literature Research: Accorttinthe research purposes, search the domestiarchse
materials through the Internet and the library dieflang University. Determine the index system: Thain
research indicators include body fat percentaga) eapacity, vital capacity in body mass indexQQ(s), grip
strength (kg), grip strength values of body masdexy standing long jump (cm) and physical healtd@ation level.
Test Method: Based on the testing methods, testifes and requirements of body shape, function gurlity
according to the sports metrology, the instrumemégt the National Student Physical Health Standatdsh are
produced by Tiankang instrument Factory specifigdhe State Sports General Administration, theste$tbody
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shape, function and quality index system of 271enslidents are then completed. The test of bodpdeatent
index: Use the Inbody 3.2 human body compositioalyaer (Biospace, Korea) for testing, and corrdet t
instrument before the test. Participants shoulddastsenuous exercise and drink lots of water witd hour before
the test. Participants should be dressed in lilgithing when testing, and use saline water papeeltto wipe hands
and feet in advance in order to increase in skimdaotivity. The testing index includes body moistuwontent,
protein content, fat content and inorganic saltteon The establishment of database: Entering ¢be data of
students’ evaluation index system, and establidatabase. Mathematical Statistic Method: In 199B&besity
Research recommended the male Fat% grouping sth(fEat?%<10% is underweight, 18%at%<20% is normal,
20%<Fat%<<25% is overweight, and Fat®5% is obesity). The Fat% testing data of 271 rstlelents could be
divided into four groups: lower group, normal grotjgher group, obese group. Count the averagadi group,
then compare the body function, quality and physfitaess test scores of each group by pairwisekema
comparative study about physical health evaluagorl of female students between different groupBai%. All
data are using Microsoft Excel 2007software functod sports scientific research data statistiosgssing system
software package for processing. ComprehensiveysisaMethod: A comprehensive analysis of the dtasib
results reveals the characteristic of male studentifferent groups of Fat% with body function,ysical fitness
and physical health evaluation level.

RESULTS AND ANALYSIS

The relationship between male students’ Fat% and bdy function, quality and physical fithess test scas
According to the male Fat% grouping standard whidtina Obesity Research recommended in 1998, 27& mal
students could be divided into four groups: lowssup, normal group, higher group, obese group. Basethe
body function, quality and physical fitness tegatscores in 4 Fat% groups, and by using MicroBaftel 2007 to
rank the Fat% from small to large and do statistalsulation of each group, the result is showmable 1.

Tab. 1: The elated statistics parameters of malewtlents’ Fat% and the corresponding body function, gality and physical fitness test
total scores

Lower group Normal group Higher group Obese group

Index (104 people) (143 people) (16 people) (8 people)
Fat% 11.90+2.69 18.84+2.72 26.87+1.25 38.11+7.57
Vital capacity 4181.98+731.16 4327.55+644.38 4458533.92 4365.63+451.93
vital capacity in body mass index 70.84+11.33 6¥14767 59.6918.16 61.38+14.88
1000m (s) 237.57+19.09 243.38+16.37 254.38+18.15 8.88338.94
grip strength (kg) 43.45+6.61 44.9046.53 46.09+7.72  42.36+9.69
grip strength values of body mass index 74.06£12.09 69.30+10.52 60.15+7.68 59.68+19.08
standing long jump (cm) 241.33+17.41 236.90+15.76 33.23+14.43 230.25+34.42
physical fithess test total scores 76.20+7.19 .3 63.56+6.99 55.13+22.17

According to the average of body function of 4 Fafdups as shown in Table 1:

Vital capacity ranked from large to small is obggeup, higher group, normal group and lower groie; vital
capacity in body mass index ranked from large talsis lower group, normal group, higher group attkse

group.

Seen from the average of the physical quality dmgkigal fitness test total scores of 4 Fat% grolpser group
performs best in 1000m(s), grip strength valuebarfy mass index, standing long jump (cm) and plydithess
test total scores ,next is normal group and higineup, obese group is the worst; obese group pesfdrest in grip
strength(kg), next is normal group and lower grcuigher group is the wors. Thus it can be seendhate Fat%
group perform best in vital capacity and grip sgtéukg), lower Fat% group are the best in all thigeo physical
quality and functions while obese group is the wors

On the basis of the statistics parameter of boadhtfan, quality and physical fitness test total resoof male
students of various Fat% groups as shown in Tabke domparison test(t-test) of them by pairwisenede, the
result is shown in Table 2.

According to the body function, quality and physiéitness test total scores of male students ofousr Fat%
groups, a t-test of them by pairwise is made.

Vital capacity: Students' vital capacity with varfoFat% groups does not mean range, but there sgndicant
difference in statistics (P > 0.05).
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Vital capacity in body mass index: Lower group Bamificant differences with normal group and higlgeoup,
normal group and obese group (P<0.05); studentseeet lower group and obese group have a very gignif
difference (P<0.001); there are no significantatiéhces between normal group and higher groupgeapesip and
higher group (P>0.05). It indicates that the vitapacity in body mass index of normal group, higipeup and
obese group is obviously worse than students frmmet group; and higher group is obviously worsentharmal
group as well.

Tab. 2: The testing value list of male students’ R& and the corresponding body function, quality andphysical fitness test total scores

t-test by pairwise

Vital capacity

vital capacity in

1000m grip strength grip strength values standing long jump physical fithess

body mass index  (s) (kg) of body mass index (cm) test total scores
Lower-normal 1.66 2.27 2.57 1.71 3.30 2.08 3.937
lower-higher 142 3.78 3.30° 145 4.46 1.79 6.57"
lower-obese 0.70 2.23 4.08™ 0.43 3.10 1.59 6.43
normal-higher 0.75 2.59 252 0.68 3.38 0.92 4353
normal-obese 0.16 1.42 388 1.04 2.39 1.07 5.28"
higher-obese 0.38 0.36 1.26 1.03 0.09 0.29 141

Noted: *;** and *** means P <0.05; P <0.01land P <0.001 respectively.

1000m (s): There are significant differences betwlegver group and normal group, normal group amthéi group
(P<0.05); students between lower group and obesgpdnave a quite significant difference (P<0.0hg tesults
reveal exist very significant differences betweewdr group and obese group, normal group and obesep
(P<0.001); there are no significant differencesmMeein higher group and obese group (P>0.@5nhdicates the
1000m scores of students from lower group are nhetter than students from normal group, higher graod
obese group; normal group is obviously better thigher group and obese group as well.

Grip strength (kg): Students' grip strength withieas Fat% groups do not mean range, but there isignificant
difference in statistics (P > 0.05).

Grip strength values of body mass index: Studemtsvéen normal group and higher group have sigmifica
differences (P<0.05); students among lower groupraormal group, higher group have quite significdifference
(P<0.01); students among lower group, normal gremgbobese group have a very significant differeiiee®.001);
there are no significant differences between olggsep and higher group, (P>0.05). It indicates tiet grip
strength values of body mass index of students flmmer group are much better than those from nommalp,
higher group and obese group; normal group is alslyobetter than higher group and obese group ds we

Standing long jump (cm): There are significant@liénces between lower group and normal group (Bx0toere
are no significant difference between lower grond &igher group and obese group (P>0.05).The reamgnbe
the number of higher group and obese group than les

Physical fitness test total scores: There are &rist significant differences between lower groad aormal group,
higher group, obese group (P<0.001); there is gaifstant difference between higher group and obgsrip
(P>0.05). It indicates that the physical fitnesg tetal scores of lower group are obviously bettan students from
normal group, higher group and obese group; anchalogroup is obviously better than higher group abédse
group as well.

The feature analysis of physical health evaluatiodevel of male students from different Fat% groups.
According to the 271 male students in college winious Fat% groups and their corresponding phiysiealth
evaluation level, and by using Microsoft Excel 20€¥ number of people and percentage of diffelevel are
counted. On the basis of calculation results, asqhare test analysis with the sports scientifieagch and data
statistics processing system software package denighe result is shown in Table 3.

Tab. 3: Chi-square test list of the number and perentage of male students of four Fat% groups and thiecorresponding physical health
evaluation level

Fat% group number Excellent %  Good % Pass % Fail %
Lower 104 3 2.9 61 587 37 356 3 29
Normal 143 0 0.0 63 441 68 476 12 8.4
Higher 16 0 0.0 1 6.3 10 625 5 31.3
obese 8 0 0.0 1 12.5 3 375 4 50.0

»* (chi-square) = 47.875 (P<0.01)
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It can be seen in accordance with Table 3: Studehtkwer Fat% group achieve excellent or good efits
evaluation level for 61.6%, pass for 35.6%, antfai 2.9%; students of normal Fat% group achiexeectient or

good fitness evaluation level for 44.1%, pass fBi6%, and fail for 8.4%; students of higher Fat%ugr achieve
excellent or good fitness evaluation level for 6,3%4ss for 62.5%, and fail for 31.3%; studentshse Fat% group
achieve excellent or good fithess evaluation léwell2.5%, pass for 37.5%, and fail for 50.0%.

Based on the number percentage of male studentsfiyar Fat% groups and their corresponding phydieallth
evaluation level, a chi-square test analysis with $ports scientific research and data statistiesggsing system
software package is made: through calculajom7.875(P<0.01, the results reveal that the nurpbecentage of
male students of various groups and their corredipgnphysical health evaluation level have veryndigant
differences.

CONCLUSION

There are obvious differences of body functions quality between male students in college with aasilevel of
Fat%, higher Fat% group has the best index of eigglacity and grip strength, students of lower Fgtéup are
obviously better than students of normal, highed abese Fat% group in the other body functions Gumality,
while normal Fat% group is obviously better thagheir and obese Fat% group.

There are obvious differences of physical healtédweation level between male students in collegé wétrious level
of Fat%. Lower Fat% group has the highest percentdgpve good, followed by the normal Fat% groupeseb
Fat% group has the highest failure rates, and higat group is the second. Therefore, excessivé&oRaill affect
physical health of male students in college.
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