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Abstract

1.The National Defense University (NDU) is the highest academy in the professional military edu-
cation system of the ROC. Every year the NDU admits O4-O6 level officers for one-year long
advanced education. During this period of time, in addition to the study of military tactics and
strategies, the student officers also engage in physical activities twice a week.

2 Physical fitness is closely related to body fat. Corpulence and excessive body fat are adverse to
sport performance and physical health.

3.This study concludes that the optimal percent body fat, for the student officers in the War Col-
lege and in the Strategic Class of the Management College, and for the student officers in the
Army, Naval, and Air Forces Command and Staff Colleges and in the Command and Staff Class
of the Management College, falls in the ranges of 8.6~17.4% and 8.6~16% respectively,
which will bring about the best individual physical performance. It is recommended that the opti-
mal ranges of percent body fat be adopted as health management reference index for the student
officers.
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1 Introduction

(1)Research Background

The National Defense University (NDU) com-
prises seven colleges, including the War College
(WC), the Army Command and Staff College
(ACSC),the Naval Command and Staff College
(NCSC), the Air Force Command and Staff Col-
lege (AFCSC),Chung-Cheng Institute of Tech-
nology, Management College and Fu Hsing Kang
College. Fu Hsing Kang College was incorpo-
rated into the National Defense University in
September 2006. The Chung-Cheng Institute
of Technology, the Management College and Fu
Hsing Kang College are in charge of basic and
intermediate education. The military advanced

education includes the classes of the War Col-

lege, the Army, Naval and Air Force Command
and Staff Colleges, and the Strategic Class and
the Command and Staff Class of the Manage-
ment College. Applicants for these classes are
required to have finished basic education and
assumed commanders or staff in base units. The
Army,Naval and Air Force Command and Staff
Colleges educate selected O4s and O5s who have
served as company leaders or equivalent posts
for at least one year. The War College and the
Strategic Class of the Management College edu-
cate O5s and O6s who have been O5-level super-
visors for at least one year.
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The Army Command and Staff College pro-
duces graduates that can command troops in field
operations, plan for preparedness and military
build-up, execute operation plans and integrate
various professional personnel. A graduate is
supposed to be highly self-motivated, respon-
sible and innovative and therefore will be qual-
ified to assume combined arms tactical com-
mander, or serve as O5-level chief in a brigade
or division, or as a staff officer in an army or all
units beyond. The Naval Command and Staff
College is to prepare student officers for the jobs
of O5- and O6-level command and staff offi-
cers who can make strategic plans for naval oper-
ations to suffice the need of national military
strategy and joint operations. The Air Force Com-
mand and Staff College is tasked to produce mid-
dle-level officers with martial virtues and skills.
The graduates will be capable of making plans
for military build-up field operations, conver-
sant in Air Force strategy and tactics, and qual-
ified for joint operations. The Command and Staff
Class of the Management College is to train
selected student officers to become specialists
in the management, distribution and application
of defense resources. The graduates will engage
in plans regarding the consolidation of individ-
ual Service's military build-up, preparedness and
logistical support. The War College is to foster
sophisticated military strategic thinking and basic

accomplishments in theater operations. The grad-

uates will demonstrate knowledge and capabil-
ities required for joint operations of armed forces.
The Strategic Class of the Management Col-
lege is to promote high-level management and
decision-making capabilities and to foster logi-
cal thinking capabilities for plans regarding mil-
itary build-up and preparedness. The graduates
will be able to integrate logistical management,
be capable of advance planning and organization
re-engineering. Only those who have finished
education in the Army, Naval or Air Force Com-
mand and Staff Colleges can become applicants
for admission to the War College or the Strate-
gic Class of the Management College, which are
the highest professional military education pro-
gram in the ROC armed forces. Therefore, all the
middle-level and high-level student officers and
cadres in the National Defense University should
pay more attention to their own physical strength.
These promising officers should be committed
to making themselves a model to be looked upon
by their subordinates and soldiers.
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In this study, the test results of the physi-
cal strength performance of 89 student officers
in the War College, 44 in the Strategic Class of
the Management College, and 373 in the Army,
Naval, Air Force Command and Staff Colleges
and the Management College were recorded. The
test items included sit-up and pull-up in one
minute, and 3,000-meter running. The tests were
primarily designed to assess the muscular
endurance of the upper abdomen, the back, and
the upper arm, and the cardio-respiratory
endurance. The skinfold thickness of triceps and
subscapular muscles is also measured. The results
are analyzed to study the correlations in between.
It has been proven that body fat is closely relat-
ed to the performance of physical strength. The
prosperity of economic society, the increment of
national income, the change of living customs,
the enhancement of living standards and the ade-
quacy of material supply together contribute to
the growth of corpulent population. From the per-
spectives of medical science, corpulence as a
result of accumulation of excessive body fat is
harmful to health. The fatter, the more likely to
suffer from fatty liver. For those people whose
body mass index (BMI) is over 24, or men and
women whose waistline is over 90 cm and 80 cm
respectively, the rate of contracting health prob-
lems is as high as 76%. They are subject to chron-
icle diseases such as coronary arteriosclerosis

diseases, high blood pressure,diabetes and hyper-
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with obesity. Fed. Proce. 25, p.4~10.

Haenemann, R.L., Hampton, M.C, Shapiro, L.R. and Behnke, A.R.(1960). Adolescent food practices associated

’£+ Baskirk, E.R.(1974), Obesity: abrief overview with emphasis on exercise. Fed.Proc.33, p.1948~1951.
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lipidemia. The health problems not only pose a
threat to the individuals, but also impose a bur-
den on government medical spending and indi-
vidual family budget alike. Furthermore, cor-
pulence or excessive body fatis adverse to sport
performance. To preventillness associated with
fatness,one has to control his diet: less fatty food
and more vegetables. Most importantly, one has
to lose weight and get exercise. For high blood
pressure, diabetes, cardiovascular diseases and
stroke, preventive measures are as follows: hav-
ing less fatty food, improving dietary habit, quit-
ting smoking, alleviating pressure, correcting
living customs, losing weight and sticking to
exercise habit. But how much percent body fat
is appropriate? Different sports, ethnic groups
and genders will lead to different body fat regu-
lations. American male athletes expect a percent
body fat of 5~13% and female athletes 12~22%.
Japanese male athletes desire their percent body
fat to fall in the range of 5~10%. In the Repub-
lic of China, our male athletes may want to main-
tain their percent body fat at 8%. The PRC Air
Force expects a valeue of 14.39. Our cadets in
the ROC military academies have an average per-
cent body fat of 13.0%; when their body fat falls
intherange of 11.8% ~ 14.6%,they will have the
best performance in physical strength. Different
sports and ethnic groups require different per-
cent body fat. Although some experts such as
Huenmann (1966),Buskirk (1974) and Nagamine
(1972) setup critical values for body fat, they did
not provide conclusive grounds for the figures.
In Taiwan, a man is categorized as corpulent if
his percent body fat reaches or exceeds 20%,
while a woman is corpulent if her percent body
fat reaches or exceeds 30%. The ROC Depart-

ment of Health sets 18~24 as standard body mass
index (BMI). However, BMI figure can only serve
as areference to over weight of the body; it can-
not provide information about the amount of fat
contained in the body. Many student officers on
the campus of the NDU will be promoted to O6s,
O7s and all ranks beyond; they will be in charge
of military preparedness, training, maintenance
or even assume commanders of combatant troops.
For these promising offices, corpulence or exces-
sive body fat is neither suitable for their appear-
ance nor beneficial to their physical health and
strength.
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(2)Research Goals

A.To explore the performance of physical
strength and the distribution of percent body fat
of student officers who have graduated from the
academies for more than ten years and are cur-
rently undergoing advanced education in the
Army, Naval, Air Force Command and Staff Col-
leges, War College, and the Management Col-
lege.

B.To explore current physical strength per-
formance of the student officers and make rec-
ommendations about appropriate percent body
fat as a reference for self-health management.
=~ B $ ] SR A
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(3)Scope and Limitations of the Study

A.Scope of the study: This study investigates
the 506 student officers undergoing profession-
al military education in the National Defense
University.

B.Limitations of the Study: This study adopts
general sampling; besides, only 3 items of phys-
ical fitness are conducted (in accordance with
the 2003 Ministry of National Defense Outlines
for the Tests of Physical Fitness).
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(4)Glossary

A.Advanced education classes: The classes
run by the War College, the Army, Naval, Air
Force Command and Staff Colleges, and the
Strategic Class and the Command and Staff Class
of the Management College.

B .Percent body fat (% fat): Term used in body
composition assessment; it indicates the per-
centage of the amount of fat in the body based on

the total weight of a person.

C.Physical fitness: The basic capacity to
favorably adapt to human existence and activi-
ties.

D .Skinfold thickness: The thickness of sub-

cutaneous fat tissue (subcutis), useful in assess-

ing percent body fat.
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2 Research Methodology

(1)Target of the Study
Participants in the survey include 89 student

officers in the War College, 44 in the Strategic
Class of the Management College, 158 in the
Army Command and Staff College, 90 in the
Naval Command and Staff College, 66 in the Air
Force Command and Staff College,and 59 in the
Command and Staff Class of the Management
College.
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(2)Time and Place of the Study

The survey was conducted on the main cam-

pus of the National Defense University and in the
Daily Room and the sports field of the Manage-
ment College from March 9 to April 26,2006.
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(3)Survey method
A Introduce and explain the contents of study,
general rules and take down the birthdays of the
participants.
B .Measure the height, weight and skinfold
thickness (by measuring the skinfold thickness

of triceps and subscapular muscles 3 times and

finding the average reading.)
C.Measuring equipment
a.Height and weight scale: King Fee Scale
is used to measure height ranging from 0 to 200
cm and weight ranging from O to 100 kg.
b.Skinfold caliper: Lange Skinfold Caliper
(subcutaneous fat measurer, Beta mode) is used
to measure subcutaneous fat ranging from O to
67mm.
D .Physical tests
a.Pull-up in 1 minute (for male)
(A)Test purpose: To assess the muscular
strength and endurance of the upper arm.
(B)Instructions: Both hands grab the bar
frontwards; straighten both arms and keep both
legs above the ground. Pull the body up until
the chin passes the bar. Then restore to the orig-
inal posture. Neither body shaking nor legs kick-
ing is allowed.
b.Sit-up in 1 minute
(A)Test purpose: To assess the muscular
endurance of the abdomen.
(B)Instructions: Lie down horizontally.
Bend the knees more than 90 degrees. Spread the
legs no more than 30 cm. Bottoms of both feet
stick to the ground flatly. Both hands hold the
ears. An assistant grabs the ankle of the testee.
When sitting up, the testee has to touch the knees
with his elbows; his shoulders have to touch the
ground when lying down. Calculate the num-
ber of valid cycles completed by the testee in one
minute.
¢.3000-meter running (for male)
(A)Test purpose: To assess cardio-res-
piratory endurance.
(B)Instructions: Running is conducted

on hard and flat ground. The testee runs as quick-
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ly as he can. Take down the time the 2~ BEFEHIE rzsime am s Foownm s : ki)
runner spends to finish 3000-meterrun- XS (mm) | 6 | 7 | 8 | 9 [ 10 | 11 | 12 | 13 | 14
ning and calculate the score accord- B (%) 73177182186 91]95100]104]109
- 2P (%) 83889398 |104]109|114]119]125
ingly. AR (mm)| 15| 16 |17 181920212223
W~ BEHEIE : ASPSSO.O0E K &K |FH(%) 14118 123127132137 ] 141 | 146 | 151
BY3F FI 5 3T b7 B A Lok (%) 130135141146 151|157 ]162]168]173
JERE B (mm) | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32

A R BRI B B P (%) 155160 | 165]169 (174|179 ] 184 ] 188 ] 193
ey R B \rlﬁa ° ST (%) 17.8 | 184 | 189 | 19.5 [ 20.0 | 20.6 | 21.1 | 21.7 | 2222
()R H =77 82 45 09 T3 Ao 4B B Rg B (mm) | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41

. B (%) 19.8 [203]20.7] 212 [ 217|222 ] 22.7] 232 | 236
i Lo (%) 228233 (239240250 256261267273
S aE = (457+% | E(mm)| 42 | 43 |44 [ 45 | 46 | 47| 48 | 49 | 50

S —4.142) X100 (Brozettgs |[BH(%) 24.1246[251(256]261[266]27.1]276] 281
2P (%) 278|284 (29.0(29.630.1]30.7[313]31.9][324

A ) @& B A% Nagamine Shinkichi
Table 1
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Sklnf()ld tthkneSS (skinfold thickness of triceps and subscapular muscles: source: Nagamine)

HBRI MR — o skinfold thickness (mm)| 6 | 7 | 8 | 9 |10 | 11 | 12 | 13| 14
(4)Data processing:The male(%) 73 7.7 8.2 8.6 9.1 95 1100104 | 109
resultis analvzed with female (%) 83 | 88 [ 93 | 98 [ 104109 | 114 | 119|125
o y skinfold thickness (mm)| 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
statistics ~ software male (%) 114 | 11.8 | 123 [ 12.7 [ 132 | 13.7 | 14.1 | 146 | 15.1
SPSS 9.0. female (%) 130 [ 135 | 141|146 | 151 [ 157 | 162 | 168 | 17.3
A Draw charts to illus- skinfold thickness (mm)| 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
o male (%) 155 (160 [ 165169 174179 | 184 | 188 | 193
trate the count distribution female (%) 178 | 184 | 189 [ 195 [ 200 [ 206 | 21.1 | 21.7 | 222
of percent body fat. skinfold thickness (mm)| 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41
B Find out the mean male (%) 19.8 [ 203 (207|212 | 217 | 222 (22.7] 232|236
' o female (%) 228(233(239(240250256]26.1 (267273
and the standard deviation skinfold thickness (mm)| 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
of the 3 physical tests. male (%) 24.1 | 246|251 (256261266 |27.1|27.6] 281
C. Percent body fat = female (%) 278|284 (290296301307 313319324
(4.57 +body density —4.142) X 100 (Brozet's A= BFZRAKTHEAN=89)
formula). Body density is calculated in accor- g on BVE mKME TPHEK BEZ
dance with the formula developed by Japanese % @ 160 192 172.2 5.7
]
scholar Nagamine Shinkichi; see table 1 for the = >3 0 B4 76
. . ik 36 47 40.3 2.4
contrast table of skinfold thickness. BMI 193 30.5 247 23
1k Aop= 0 14 4.2 29
) SN2~
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3.Result and discussion

(1)Physical Test Results of the Colleges
A.The War College

Table2 Test Results of the War College (N=89)

Items Min Max Mean S?V?ggi)i
Height 160 192 172.2 5.7
Weight 55 90 734 7.6
Age 36 47 40.3 24
BMI 193 30.5 24.7 2.3
pull-up 0 14 42 29
sit-up 25 57 35.8 7
3000-meter 772 1,228 956.9 86.7
running seconds seconds seconds seconds
body fat% 8.6 232 14.5 24

Table 2 shows that of the 89 participants in
the War College, the average heightis 172.2 &
5.7 cm, average weight 73.4 =7.6 kg, average
age 40.3£2 .4 years old, average BMI 24.7 £
2.3,average pull-up4.2 £2.9 times, average sit-
up 35.8 =7 times, average time spent for 3000-
meter running 956.9 £86.7 seconds, average
body fat 14.5+2.4%.

(=) 2 2 IR s It

A= FHEZ2RBEGIARKTHEA(N=44)
&8 wAME RKRME PFHE BEE
LT 161 186 171.3 5.7
e 57 95 72.3 8.1
S 35 46 41.1 2.7
BMI 18.6 31.5 24.5 2.5
R cAcE A 2 18 6.5 2.8
Bl A A 29 50 35.9 4.8
3,000 R3F  8124F  1,1624) 951.9% 74.5%F
B8R M5 % 9.5 17.9 13.6 2.0
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BMIF3245+25~ 3148 & LF365+2.8
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13.6£2.0% °

B.The Strategic Class of the Management

College
Table 3  Test Results of the Management Col-
lege (N=44)

Items Min Max Mean Sgiggggi
Height 161 186 171.3 5.7
Weight 57 95 72.3 8.1
Age 35 46 41.1 2.7
BMI 18.6 31.5 24.5 25
pull-up 2 18 6.5 28
sit-up 29 50 359 4.8
3000-meter 812 L162 9519 745
running seconds seconds seconds seconds
body fat% 9.5 179 13.6 2.0

Table 3 shows that of the 44 participants in
the Strategic Class of the Management College,
the average heightis 171.3£5.7 cm, average
weight 72.3£8.1 kg, average age 41.1£2.7
yearsold,average BMI24.5 2.5, average pull-
up 6.5 2.8 times, average sit-up 35.9£4.8
times, average time spent for 3000-meter run-
ning 951.9 =74.5 seconds, average body fat 13.6
+£2.0%.

SEEL L5

AW HEEZRARATHA(N=158)

& A ®AOME RERE FHE BEE
55 160 185 172.4 5.4
e 55 102 73.8 9.6
Sk 29 49 33 2.4
BMI 18.8 32.5 24.8 2.8
HEcAcE A 0 15 5.1 2.9
Bk e 27 59 36.9 5.8
3,000 R3F 7374 1,1374) 916.6%  69.3%
B RS B3 % 8.6 21.7 14.1 2.6
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WAWPIFmETA () HMELIR
IS8 A FH F Z1724F540 0 ~ B EFY
73.81£9.65 7 ~ Fi#-F393312.45% ~ BMI
F35248+28 ~ 5l & EFH51£29K -
fpERAe & F3536.9+5.8K ~ 3,000 R 25
¥ F34916.6 16934 ~ BAEN F314.1 £
2.6% °

C.The Army Command and Staff College

Table4 TestResults ofthe Army Command and
Staff College (N=158)

Items Min Max Mean Sgilggg%
Height 160 185 1724 54
Weight 55 102 73.8 9.6
Age 29 49 33 24
BMI 18.8 325 24.8 2.8
pull-up 0 15 5.1 29
sit-up 27 59 369 5.8
3000-meter 737 1,137 916.6 69.3
running seconds seconds seconds seconds
body fat% 8.6 21.7 14.1 2.6

Table 4 shows that of the 158 participants
in the Army Command and Staff College, the
average heightis 172.4£5 .4 cm,average weight
73.8+9.6 kg, average age 33 =2.4 years old,
average BMI24.8 £2.8, average pull-up 5.1 £
2.9 times, average sit-up 36.9 =5 .8 times, aver-
age time spent for 3,000-meter running 916.6 =
69.3 seconds, average body fat 14.1 £2.6%.

WA AEPFRTAR () BEZ2R
QAN FHE H1718E57209 ~HBEFY
73.4E£95N ~ F#F333.911.55% ~ BMI
F#248+26 518G EFH4TEI2K
B AL & F3540.4 72K ~ 3,000 R A& F
3, F 35928 +73.54 ~ BAS F3 149+
22% °

D.The Naval Command and Staff College

Table5 TestResultsofthe Naval Command and
Staff College (N=90)

Items Min Max Mean Sg?ggg;
Height 160 187 171.8 5.7
Weight 56 105 734 9.5
Age 31 38 339 1.5
BMI 19.2 32 24.8 2.6
pull-up 0 15 4.7 3.2
sit-up 28 60 404 7.2
3000-meter 743 1,152 928 73.5
running seconds seconds seconds seconds
body fat% 9.1 20.3 149 22

Table 4 shows that of the 90 participants in
the Naval Command and Staff College, the aver-
age heightis 171.8 £5.7 cm,average weight 73 .4
+9.5kg,average age 33.9 = 1.5 yearsold, aver-
age BMI 24.8 £2.6, average pull-up4.71+3.2
times, average sit-up 40.4 £7.2 times, average
time spent for 3,000-meter running 928 =73.5
seconds, average body fat 14.9 =2.2%.

()i E 217 (B)EE2IR

kB BEZRARXTHEA(N=90) RN BEBZRAKETFHE(N=66)
& A RAME RKME P 2EE Ed A BAME RKME FHHE BEE
¥ & 160 187 171.8 5.7 5 165 183 173.6 43
BE 56 105 73.4 9.5 BE 60 95 74.8 7.8
S 31 38 33.9 1.5 S 31 38 35 1.6
BMI 19.2 32 24.8 2.6 BMI 19.1 30 24.8 2.2
Fl88 & E 0 15 4.7 3.2 HEcAcE S 0 15 4 3
BN e 28 60 40.4 7.2 B e 15 58 36.8 7
3,000 R3eF 7434 1,15240  9284F  73.54% 3,000 R3F 76680 1,141% 964.9% 76.14%
B A5 15 % 9.1 20.3 14.9 2.2 B RS B3 % 9.5 18.4 13.8 2
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WA S FHmTRAR (£) 2E2%

66 NH T3 5 5173.614309 ~ B EFH

74878 ~ F#4F3H35+1.65% - BMI

F35248+£22 ~ 5188 & LF3H4 3K ~ FpER

Ao F336.8 17X ~ 3,000 R A2 F ¥ F
39649+£76.14 ~ B s F3513.8E12% ©

E.The Air Force Command and Staff College

Table 6 Test Results ofthe Air Force Command
and Staff College (N=66)

Items Min Max Mean S?/I}ggroi
Height 165 183 173.6 43
Weight 60 95 74.8 7.8
Age 31 38 35 1.6
BMI 19.1 30 248 22
pull-up 0 15 4 3
sit-up 15 58 36.8 7
3000-meter 766 1,141 964.9 76.1
running seconds seconds seconds seconds
body fat% 9.5 184 13.8 2

Table 6 shows that of the 66 participants in
the Air Force Command and Staff College, the
average heightis 173.6 £4.3 cm,average weight
74.8+7.8 kg, average age 351+ 1.6 years old,
average BMI 24.8 £2.2, average pull-up 4 =3
times, average sit-up 36.8 == 7 times, average time
spent for 3,000-meter running 964.9 =76.1 sec-
onds, average body fat 13.8 =2%.

NEEE QUL E

At FEEZRIEFIEARETHEA(N=59)
& gl RAME O RKME FHE BEE
¥ 3 163 184 173.3 5.1
BE 57 98 75.1 8.8
¥ 31 43 36.5 3
BMI 18.6 30.1 24.9 24
7188 b 3 19 8.2 3.6
i EAAe A 26 64 39.4 7.3
3,000 R3F 7484y  1,063% 935.4%F 7224
B 18 W5 % 9.5 17.4 13.4 1.9

Wk PRI AR (2) BEER

BHRPESOAN T H 5173351289 ~ #
FFYT75.1E880F ~ FHF¥H365%3
B’ > BMIF35249+24~ 518 @ EF3982
+3.6K ~ fpBA & F5394+£7.3% ~ 3,000
N REF 35 F399354 72240 ~ S T
H134+1.9% °

F.The Command and Staff Class of the Man-
agement College

Table 7 Test Results of the Command and Staff
Class of the Management College

(N=59)
Items Min Max Mean ]:S)teeigggf)i
Height 163 184 173.3 5.1
Weight 57 98 75.1 8.8
Age 31 43 36.5 3
BMI 18.6 30.1 249 24
pull-up 3 19 82 3.6
sit-up 26 64 394 7.3
3000-meter 748 1063 9354 722
running seconds seconds seconds seconds
body fat% 9.5 174 134 1.9

Table 7 shows that of the 59 participants of
the Command and Staff Class of the Manage-
ment College, the average heightis 173.3%£5.1
cm, average weight 75.1 =8.8 kg, average age
36.5Et3 yearsold,average BMI24.9 =2 4, aver-
age pull-up 8.2 3.6 times, average sit-up 39.4
+ 7.3 times, average time spent for 3,000-meter
running 935.4 =72.2 seconds, average body fat
134£1.9%.
=~ BN 9B

CRBGREZIHLEEES  B—F
BFERAFTRERBESELALRIEN G
SRR B EE o d R By B 5 TR AR
Wi 5 70 BB BRAL » A2 K 3010 78 B By & F 74
10.4~16.5% -

(2)Distribution of Body Fat

A.The participants are divided into two
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groups.

Chart I shows the count distribution of

percent body fat of the participants undergoing

advanced education in the War College and in

the Strategic Class of the Management College.
The chartreveals that the distribution of body fat

is fairly desultory. However, body fat primarily
falls between 10.4~16.5%.

Chart 1

Count distribution of percent body fat of

all advanced-education-level participants
in the War College and in the Strategic
Class of the Management College.

Count
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K

19 g oy %

ARERG R P A 12.3~16% ©

B.Chart 2 shows the count distribution of per-

cent body fat of the participants undergoing edu-

cation in the Army, Naval, Air Force Command
and Staff Colleges and in the Command and Staff
Class of the Management College. The chart

reveals that the participants' body fat primarily
falls between 12.3~16%.

Chart2 Countdistribution of percent body fat of

Count

50

all participants in the Army, Naval, Air
Force Command and Staff Colleges and
in the Command and Staff Class of the
Management College.
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NS N SNk R AL )Y e

IA B fEZ A8 B
AN ?%%%&%ﬁgkﬁ%ﬂ g0y |
- PLEBE G 2 Al B 1ALk
g A ¥ 8 B 1A &
HE Ao E 133 -.393%%*
B AL 2 133 -.048
3,000 R 323 133 3%k
BL NG B %
**P<().01
HEAANBRFLERETLERABIT 4
P AT AS N5 B - HL L 5] BY vy B Aa B A B
Br=-393i 8% £ ﬁ‘a’nﬂi 4 48 B (P<0.01) »
ETHEEGRELIBE LB RER
Yo oREE £ %’"‘*’ﬂaﬂﬁﬁ 7 HL L AP BA e A 2

ta M AR A r=- 0488 RiEMF K22 A
AR o R R AR KA A B A AT RRG R
AT WA B 9 3,000 R4k 5
¥ X 4 J%»*F] BB ABr=32EHFEEIRE
MM (P<0.01) > A8 E S LRXHF R
3000 RV HALS » mBEAE o
(3)The Correlation between Physical Perfor-
mance (of 3 tests) and Body Fat of partici-
pants undergoing advanced education in the
War College and in the Strategic Class of the

Management College

Table 8 Correlation Coefficient between Phys-
ical Performance and Body Fat of par-
ticipants undergoing advanced educa-
tion in the War College and in the Strate-
gic Class of the Management College

Items Number  Correlation Coefficient
pull-up 133 -.393%**

sit-up 133 -.048
3000-meter running 133 B

body fat%

**P<0.01

According to Table 8, the correlation coeffi-

cient between percent body fat and pull-up is -

.393, which indicates both a conspicuous dif-
ference and a negative correlation (P<0.01),indi-
cating the more the body fat, the fewer the pull-
ups and the less the score. The correlation coef-
ficient between percent body fat and sit-up is -
.048,which does not indicate a conspicuous dif-
ference but still represents a negative correla-
tion, meaning the more the body fat, the fewer
the sit-ups and the worse the score. The corre-
lation coefficient between percent body fat and
3,000-meter running is .32, which indicates both
a conspicuous difference and a positive corre-
lation, meaning that the higher the percent body
fat, the longer it takes to finish 3,000-meter run-
ning and the worse the performance.

W~ FE 51? ~ ﬁ?'ﬁifgnﬁﬁ’iﬁgf“@?a S ILRY

Z A8 B

R FE &\ﬁﬁm&%ﬁ@h&%ﬁ

& & 4 oL g8 482 Aa Bl 1R SR
% A 18 A8 B 1R
5188 & £ 432 -369%*
fp BA A2 A 432 -132%x
3,000 R 33 432 280
B8 A8 5 %
#%p<(.01

@i%%\&‘”ﬁ“h&gﬁ@h%
SEFAPIFIBAEN B Ife B
8 B 4%%%:-.369::%%5% £ HZ A
Moo R MRy KA L5188 & AT R R
Wy RERE  BIEGE 2 Bk &
Z AR AR A r=-132 % A2 02 A
Bl o A7 & TR R Iy K H A B AL A BT ARAG K
Ay RS A 43 000 R4k F 38
T HARH AR Ar=289FEHF £ £ 2R
EAB(P<0.01) > 2 ARG E SRR E L
3000 REFIHES > RERLE -
(4)The Correlation between Physical Perfor-

mance (of 3 tests) and Body Fat of partici-
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pants undergoing education in the Army,
Naval, Air Force Command and Staff Col-
leges and in the Command and Staff Class
of the Management College

Table 9 Correlation Coefficient between Phys-
ical Performance and Body Fat of par-
ticipants undergoing education in the
Army, Naval, Air Force Command and
Staff Colleges and in the Command and
Staff Class of the Management College

Items Number Correlation Coefficient
pull-up 432 -369%*

sit-up 432 - 132%*
3000-meter running 432 289%*

body fat%

*P<(.01

According to Table 9, the correlation coeffi-
cient between percent body fat and pull-up is -
.369, which indicates both a conspicuous dif-
ference and anegative correlation (P<0.01),indi-
cating the more the body fat, the fewer the pull-
ups and the less the score. The correlation coef-
ficient between percent body fat and sit-up is -
.132, which indicates both a conspicuous dif-
ference and a negative correlation, meaning the
more the body fat, the fewer the sit-ups and the
worse the score. The correlation coefficient

B= RFLRATHELITEREIEET T
4 YL sAp BA e A2 A8 B B

50

40

w
=
1

F By WO

20

T T T T T T T T T T T
8.60 9.50 1040 11.80 1270 1370 1460 1550 1650 17.40 1840 19.30

B Rg A &

between percent body fat and 3,000-meter run-
ningis .289, which indicates both a conspicuous
difference and a positive correlation (P<0.01),
meaning that the higher the percent body fat, the
longer it takes to finish 3,000-meter running and
the worse the performance.
B~ RERE Ry SR8 AR AR B4R
OBEFERAT LB % I 4
S84 R I A8 ) B
BZARFLIRAE L RHEEIH
P& W5 & 2 1610.4~12.7% X M AP BA AL 42 R R 3
@A FH 359K 0 16.5%519.3% B F 77
m AR R T E M EAAL AL SRR S G 8
%R BT o
(5)The Relationship between body fat and phys-

ERA

ical performance
A.The Correlation between physical perfor-
mance and body fat for War College and the
Strategic Class of the Management College
Chart3 The Correlation between percent body
fat and sit-up for the War College and
the Strategic Class of the Management
College.
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According to Chart 3, among the student
officers in the War College and the Strategic Class
of the Management College, participants with
percent body fat ranging between 10.4% and
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12.7% perform better in sit-up than average 35.9
times. The participants with percent body fat
ranging between 16.5% and 19.3% also do bet-
ter than average. As a whole, the amount of body
fat does not have remarkable influence upon

the performance in sit-up.
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Chart4 The Correlation between percent body
fatand pull-up for the War College and

the Strategic Class of the Management
College
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According to Chart 4, among the student
officers in the War College and the Strategic Class
of the Management College, participants with
percent body fat falling between 8.6% and 12.7%
perform better in pull-up than average 5.4 times.
If body fat exceeds 12.7%, the performance in

pull-up drops remarkably.
BE BFLRATELRBEBIAREGE
223000 2 R84 48 1

1100

1000

900

WZ000°€ UBSN

800

T T T T T T T T T T T
860 950 1040 1180 1270 13.70 14.60 1550 16.50 17.40 1840 19.30

s %

B AABFERATEL B I
fis o B 2 P8.6~14.6% %1 3,000 R4 1K
7398954 4% - BRERT B 2 16.5% VA L
13,0002 R 38 F &R A BRI £ o

Chart5 The Correlation between percent body
fatand 3,000-meter running for the War

College and the Strategic Class of the
Management College
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According to Chart 5, among the student
officers in the War College and the Strategic Class
of the Management College, participants with
percent body fat falling between 8.6% and 14.6%
perform better in 3,000-meter running than aver-
age 954 .4 seconds. If percent body fat exceeds
16.5% ,the performance in 3,000-meter running
drops significantly.
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B.The Correlation between physical perfor-
mance and body fat for the Army, Naval, Air
Force Command and Staff Colleges and the Com-
mand and Staff Class of the Management Col-
lege

According to Chart 6, among the student
officers in the Army, Naval, Air Force Command
and Staff Colleges and the Command and Staff
Class of the Management College, participants
with percent body fat of 9.5% and between 10.4%
and 13.2% perform better in sit-up than aver-

age 37.9 times. However, the distribution is fair-

Chart6 The Correlation between percent body
fat and sit-up for the Army, Naval, Air
Force Command and Staff Colleges and
the Command and Staff Class of the
Management College
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ly desultory; there is no significant influence of
body fat upon sit-up.
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According to Chart 7, among the student
officers in the Army, Naval, Air Force Command
and Staff Colleges and the Command and Staff

Class of the Management College, participants
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Chart7 The Correlation between percentbody
fat and pull-up for the Army, Naval,
Air Force Command and Staff Col-
leges and the Command and Staff Class
of the Management College
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with percent body fat falling between 8.6% and
15.1% perform better in pull-up than average 4.8
times. However, if percent body fatexceeds 13.2,
the performance declines significantly. Obvi-
ously, the higher the percent body fat, the more
adverse it is to the muscular endurance of the

upper arm.
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Chart8 The Correlation between percent body
fat and 3,000-meter running for the
Army, Naval, Air Force Command and
Staff Colleges and the Command and
Staft Class of the Management Col-
lege
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According to Chart 8, among the student
officers in the Army, Naval, Air Force Command
and Staff Colleges and the Command and Staff
Class of the Management College, participants
with percent body fat falling between 8.6% and
14.1% perform better in 3,000-meter running
than average 929.7 seconds. However, if percent
body fatexceeds 19.3%,the performance declines
significantly. Obviously, the higher the percent
body fat, the more adverse it is to cardio-respi-

ratory endurance.
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4 Conclusion and Recommendations

(1)Conclusion
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A.The percent body fat of the student officers
in the War College and the Strategic Class of
the Management College primarily falls between
10.4~16.5%. For those studying in the Army,
Naval, Air Force Command and Staff Colleges
and in the Command and Staff Class of the Man-
agement College, their percent body fat primar-
ily falls between 12.3 and 16%.

EBFERAT RS RRG MBS G
9 H10.4~17 4% X B P B AL 4 R ILEAT = 74
FHE BEHES Y A144%5 B G L
AABHFALSAFHE: BRENKE >R
8.6~14.6%Z k3,000 R 38 F 1K~ F 39 o
B IE A 8 2 1616.5% A L BF3,000 R385 &
B R R E o

B.Among the student officers in the War Col-
lege and the Strategic Class of the Management
College, participants with percent body fat
between 10.4% and 17.4% perform better in sit-
up than average; those with percent body fat
below 14.4% perform better in pull-up than aver-
age; those between 8.6% and 14.6% perform bet-
ter in 3,000-meter running than average. If per-
centbody fatexceeds 16.5%,the performance in
3,000-meter running drops significantly.

B~ 5~ FEZRAF LI L)
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C.Among the student officers in the Army,
Naval, Air Force Command and Staff Colleges
and the Command and Staff Class of the Man-
agement College, participants with body fat
between 9.5% and 13.2% perform better in sit-
up than average. Yet the distribution is somewhat
irregular; thatis,body fat does not have remark-
able influence upon the participant's performance
in sit-up. But, participants with body fat between
8.6% and 15.1% perform better in pull-up than
average; if percent body fatexceeds 13.2, the per-
formance declines significantly. Obviously, the
higher the percent body fat, the more adverse it
is to the muscular endurance of the upper arm.
Participants with percent body fat falling between
8.6% and 14.1% perform better in 3000-meter
running than average. However, if percent body
fatexceeds 19.3%, the performance declines sig-
nificantly. Obviously, the higher the percent body
fat, the more adverse it is to cardio-respiratory
endurance.
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A Study on the Physical Fitness and Body Fat of the Student Officers in the ROC Military Schools-the National Defense University as an Example
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D.For the male student officers in the War
College and the Strategic Class of the Manage-
ment College, the correlation coefficient between
percent body fatand pull-upis -.393, which indi-
cates both a conspicuous difference and a nega-
tive correlation (P<0.01),indicating the more the
body fat, the fewer the pull-ups and the less the
score. The correlation coefficient between per-
cent body fat and sit-up is -.048, which does not
indicate a conspicuous difference but still rep-
resents anegative correlation, meaning the more
the body fat, the fewer the sit-ups and the worse
the score. The correlation coefficient between
percent body fatand 3,000-meter running is .32,
which indicates both a conspicuous difference
and a positive correlation (P<0.01), meaning that
the higher the percent body fat, the longer it takes
to finish 3,000-meter running and the worse the
performance. For the male student officers in the
Army, Naval, Air Force Command and Staff Col-
leges and the Command and Staff Class of the
Management College, the correlation coefficient
between percent body fat and pull-up is -.369,
which indicates both a conspicuous difference
and a negative correlation (P<0.01), indicating
the more the body fat, the fewer the pull-ups
and the less the score and the more adverse it is
to the muscular endurance of the upper arm. The

correlation coefficient between percent body fat

and sit-up is -.132, which indicates both a con-
spicuous difference and a negative correlation,
meaning the more the body fat, the fewer the
sit-ups and the worse the score and the more
adverse it 1s to the muscular endurance of the
abdomen. The correlation coefficient between
percent body fat and 3,000-meter running is .289,
which indicates both a conspicuous difference
and a positive correlation (P<0.01), meaning that
the higher the percent body fat, the longer it takes
to finish 3,000-meter running and the worse the
performance and the more adverse it is to the car-
dio-respiratory muscular endurance.
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(2)Recommendations

A In accordance with the analysis of this
study, it is recommended that the War College
and the Strategic Class of the Management Col-
lege set the optimal range of percent body fat for
their student officers as 8.6~17.4, and that the
Army, Naval, Air Force Command and Staff Col-
leges and the Command and Staff Class of the
Management College set the optimal range of
percent body fat as 8.6~16%. These optimal
ranges of percent body fat should be adopted as
health managementreference index for individ-
uals.
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B .Due to heavy workload and lack of exer-
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cise, the ROC officers are subject to overweight
and illnesses associated with corpulence. It is
recommended that all Services continue and con-

duct such surveys for future comparison and

analysis.
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C.In the National Defense University, the stu-
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dent officers are required to assemble, do exer-
cise and engage in physical activities at 4 pm
on Tuesday and Thursday afternoon. This helps
the student officers build up the habit of exercise,
enhance physical strength and maintain health.
If physical education can be scheduled as part of
the curriculum and sports skills can be taught,
there will be significant impl;'_(_)vement in the per-

formance of student officefs' _physical strength.
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