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Physical Characteristics and
Skinfold Thickness of Male College Students
Tadashi TSUJI
&
Tadashi MAEYAMA

For the purpose of investigating the relation between skinfold thickness and
the anthropometric measurements (especially physical functions), the measure-
ments were obtained on 390 male students (272 day and 118 night students),
ranging in age from 18 to 22.

The subjects are classified into four groups according to the skinfold thickness:
slender (the 1st), normal (the 2nd), slightly obese (the 3:rd) and obese (the 4th).
Our investigations were carried out to compare the physical characteristics of each
groups.

In comparing each groups, it was seen that there was a close relation between
the skinfold thickness and the physical measurements. But the mean values of
body weight, girth of chest and body fat (% & kg) for the 4th group were signi-
ficantly higher thar those of the other groups. The 4th group showed significant-
ly higher the ‘mean values of FFW and FFW/ height than the st and the 2nd
groups.

On the other hand, the mean values of side step and vertical jump for the 4th
group were significantly lower than those of the 1st and the 2nd groups, and the
4th group showed remarkably lower the mean values of the step test’s index
than the 1st group. However, the mean values of strength of back and grips for the
4th group were significantly higher than those of the other three groups.

As to the differences for the standard scores among the other three groups
against the mean values of anthropometric measurements in the 4th group, it was
indicated that the scores were larger in physique than in physical functions.
Similarly, in comparison between day and night students, it was noticed that night
students had higher the standard scores in physical functions for the 1st group and
in body fat (% & kg) for the 3rd and the 4th groups than those of day students.

67



B RFEOETRWE & SR> T GE - #id)

I & U & K

Rlt, RFEEDBHEEEPOETG L, BLE 1005 WY R — BB O EHE L, 104
RTICHEARTE s $1228% LIET L OO REEDEHFEAPTEE %2 > Tv 3.

—7, BEETIZE L B OBED 2 PO EBAR & RBEBO 7 v 35 v AP EFIREC
X FLEBEHARITT IO ENATOWID LQITEHARIIEAENDOETH 2 WiGE
WEHREAP BB L TWAZ b KL N T 31200

RN ARSI TCE 3 6 DA E <, SRFHI L 0 G WERS, WEMB S D EMN
XN AEREROT, 1, K, BRE2 SOS RS 2 IEERICHS 1o 5 2 &3
BREL, TAKFUBTIHEEFROBEREHS P TI32DICLLETHS. LLEORMD S,
KENFFEORFFE D0 CIBEE NS REHIIE 2 ik L 7.

I 7 P

BEDKRIE, KRN OTRROBTAEE 390 £ (BRI 272 4, %4 118 4) T,
FEHIX18—22F Th - 7-.
SR, (K8, K, & FIEHEORE S X OCHEABIT (A4E—v) 72 b 21BHI53 5446 4 A
H— 5 B 12 ERE L 7.
BHBE T A M, XHEOAR— YT A MOERBEEICHE W TERL, BAHEERED
Bl 2 BTV, 2RERT ChATOMEIERSE L.
BCFISIFE L, SFFRBISE % T, 4 LR (S5 LA RE TRl
(BRETE) %L s F—ESE S0 MERE L, % OFHE % M0 o ik FIgl
B Lk ErtBaT 22 EROESE (WIEIAHSR) %, KRICE-> TR A,
HEE (D) =1.0913 — 0.0016 XX | ZHmH+BRE T )
4.201
D

EEEGETEWE (ZEGB+ER T »5HEL, RIICRT LI IIHELEZ 2k
LI BB ORIEI & AR O LHE 2P L /2.

I

RIERS &H 2 = ( —3.813) x 100"

68



FEWMESLE

Table 1 Classification according to skinhold thickness

. Skinhold thickness(mm) Body fat No. of subj.
Group e .
{Triceps + Subscapular} (%) (%)
st below  15.2 below 10 134(34.5)
2nd 15.3~  26.9 10— 15 189(49.0)
3rd 27,0~ 38,4 15— 20 36( 8.9)
4th above  38.5 above 20 31{ 7.6)

1. ETIEBEOS R
P11, B EEMEEOETRBE (ZHEBS-+-BPRTE) OBEMHETH 5.

Fig. 1 Frequency distribution of skinfold thickness
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Table 2 Comparison of anthropometric measurements among each groups classified by
skinfold thickness

Comparison  between
1st 2nd 3rd 4th 1&1 1&2 183
Physique
Height  (cm) 170.7+5.63  170.3%5.93  169.3%5.64  170.6%5.69
Weight  (kg) 56.7+5.37 60.745.97 65.4+7.04 73.1+8.22 BUCK  BONOE MR
Chest girth (cm) 82.9+4.14 85.0+3.68 86.1£3,19 92.2:+6.85 EE T P T
Skinfold
thickness
Triceps  (mm) 5.43%+1.18 9.04+2.43  14.38%3.05  17.77+4.72 e
Subscapular (mm) 7.44%1.17  10.53%2.43  16.46%3.40  25.84%5.13 W W
Triceps + 12.87:1.48  19.57%3.11  30.84%2.99  43.614.71 EEGHE OO NOHN

Subscapular {mm)

Body composition
Body fat  (95) 8.99+0.63 11.8341.33 16.69+1.32 22.40%2.11

Body fat (kg 5.11%0.68 7.21%1.26  10.95%1.65 16.45+2.58
E:g}f&r?%FW(kg) 51.6:£4.78 53.4+4.98 54.5+5.70 56.9%+7.33
FFW/Heigh 30.1£2.22 31.3+2.41 32.1+2.97 33.3:+3.64
Physical fitness
Side step(times) 43.9%5.12 43.8+4.76 42.524.61 41.7£4.17
Vertical jump{cm) 61.9:6.5 61.0::6.81 57.7:+4.61 57.4%7.11
Back strength(kg) 140.3+24.3 139.1%23.5 134.5+25.3 153.5+24.7
Grips strength(kg) 44,9548 44.9%+5.57 42.8+5.70 46.7%5,08
Flexibility
Backward  (cm) 55.8::8.57 56.3+8.03 54.4+9.31 55.1:+8.52
Forward  {em) 14.6+5.52 14.9:£5.94 13.8:5.80 14.5:4.83
Step test (Index) 59.7:£10.4 56.6+9.03 55.9:+8.61 54.3%8.11 PPl
Total score of 24.3:+2.56 24.242.47 23.142.56 24.0£2.42

physical fitness

Mean values are given with their standard deviations, significant difference among each groups : ¥at
Medat 19, FEMat 0.1% level

W
R®

EROREMREEOFEEFHUDFHE 2 KN (£2) ¥5&, KE, W, FIEHE
BHE, HIBIFEFERE, BRIBE (Fat-free weight: FFW), FFW/SEDFEHEEIL, 481 ED
K&, 3F, 28, 1HOMET, LILDOFFW, FFW/SED 4B 3HMEBRVWTLHLE
HEMOPHEOEL, WTRL5%LUTORRETHRE TH - . RIEHEE |EE BiEF
BB o HEE, BIC1IEFIRL TN, DVT2E, 38, 4BOET, 48H: 1BH0E
HE S LU 48 L 2 BB ORERYE, BEXROTPHECEL, wThE5%UTORBBRETER
Thol. HHH, BAHOTHEL, 4BFRLTCR, 18, 28, SHOMET ¥Hhod
HLEHBBIPENDO 4L SHMOTFIEOER, wThd 1%BUTORBETEETH-
7.

BRI HHMFEEDOTHE (£3) 25 5%, BHFEIEBEEICENT, 1BTEEEIL
&<, EEE, EHh, BhH LERS L, BAEFEET, ROABHEDEREAN TR,
LREDKkSEABEEY, RHAZMHEOGF A 4B TEMLHHFEEDOFEHENZEL, wih
LE%UTORMBEBETERETH - 4. 2ETIIRERNE 3IBWTUERE BWHE BL2E58BEY
DEMETMEEDFHENELR, WThERELZ-oTWE. LA2L4ETE, BEEuHME
EOFHEDZITVWTREERTE A /.
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Table 3 Comparison between day and night studets on anthropometric measurements among each groups
classified by skinfold thickness

1st 2nd 3rd 4th
Day Night Day Night Day Night Day Night

Physique

Height (em) 171.2£5.73 168.8:4.913% 170.7£5.75 169.6+6.21 168.345.84 171.0%+4,98 170.6:£4.96 170.6£8.19

Weight (kg) 66.9+5.72 55.8:£3.74 61.1:%5.85 59.9:£6.14 63.5:£5.92 68.7:x7.853% 72.4+8.48 75.3:%7.41

Chest girth (em) 83.0:£4.39 82.6:%3.05 84.8+3.56 85.2:+3.91 85.3:2.89 87.5+3.333% 91.9%7.39 93.1:£4.87
Skinfold thickness

Triceps (mm) 5.31%1.09 5.86+1.41 9.01:+2.41 9.10:+£2.48 13.904+2.36 15.23:£3.96 16.74£3.66 21.29%6.43

Subscapular (mm) 7.57+1.03 6.99:+1.51 10.73+2.36 10.18:£2.52 16.46:+2.96 16.46:4.20 26.18:4.67 24.67+6.77
Triceps -+

Sub};capular {mm) 12,88+1.47 12.84%1.52 19.74£3.08 19.28:+3.16 30.36+2.95 31.69+2.99 42.9224.24 45.96+5,80
Body composition

Body fat (%) 9.00:£0.63 8.98:20.65 11.9041.32 11.71%1.36 16.48:+1.30 17.08+1.32 22.10%1.90 23.44+2.63

Body fat (kg) 5.14%0.72 5.02:+0.52 7.31+1.26 7.04%1.25 10.50£1.56 11.75:41.56 16.124+2.72 17.57£1.73

Fat — free

weight : FFW (kg) 51.8%5.10 50.93.31 53.8+4.87 52.7%5.13 53.0+4.65 57.0£6.66 56,7758 57.7+6.88

FFW / Height 30.2:£2.35 30.1+1.71 31.5:£2.41 31.1+2.41 31.4+2.08 33.3:#3.90 33.2+3.93 33.7+2.58
Physical fitness

Side step (times) 43.9+5.26 43.9+4.68 42,9%4.78 45,404 32 383838 42,2:44,57 42.9:4.84 41.3+4.35 43.2%3.30

Vertical jump (cm) 62.7+6.48 58.8:£5, 74384 60.845.98 61.4:£8.09 57.7+5.25 57.8+3.36 $8.2:£6.22 54.5+9.59

Back strength (kg) 144.022.2 127.0:£27.3%3%  140.3:£24.6 137.0+21.5 132.8+28.2 137.5:20.0 150.3+26.0 164.5+16.6

Grips strength (kg) 45.4%5,52 43.1:+5.03% 44.8:£5.67 45.0:5.44 42.6:£4.37 43.1£7.73 46.5:4.97 47.4%5.80
Filexibilit

Back\vaid {cm) 56.8:£8.12 52.349.383% 56.17.58 56.7+8.80 54.7+8.83 54.0£10.4 55.3:£8.26 54.4+10.0

Forward {em) 14.6:£5.56 14.6:£5.49 14.4:£5.44 15.9:£6.65 13.1£6,13 15.2:£5.12 14.5:4+4.92 14.4+4.89

Step test  (Index) 59.9+10.7 58.8:£9.18 57.1:£9.06 55.8:£8.96 57.7%9.51 52.6%5.673% 53.9%8.90 56.0:%:4.66
Total score of

physical fitness 24.6:£2.41 23.4:£2.92 24.1%2.38 24.4%2.63 23.02.91 23.3%1.89 24.042.21 24.1+3.24

Mean values are given with their standard deviations, significant difference between day and night students
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Fig. 2 Comparison of anthropometric measurements between day
and night studets

Physique

Feight

Height

Chest girth

Skinfold thickness
Triceps

e Subscapular

o Fat~- free weight (FFW)
..-® FF¥/height

: Physical fitness
Side step
Vertical jump
Back strength
Grips strength
Flexibility
Backward
Forward

Step test

Total score of
physical fitness

Standard score

Deviation of mean values from mean values of reference
group, day scholar of each groups, were expressed in
standard score

& 1st group (skinfold thickness : below 15.2)

O 2nd group (skinfold thickness : 15.3-—26.9)

@ 3rd group (skinfold thickness : 27.0—38.4)

A 4th group (skinfold thickness : above 38.5)

S IEMFELE L L A HEEDOSHFINNECEER S (RMEEOTHE L BR%FE
DFHENE L BMFEORERED) &B8HAILE (K2) LTiadE, 1#TIE, &K,
&, M, FENEESE, KEHEER, FFW, FFW/SROBEESA LY, L 2EEH,
WD, BH, EERERSLOFFKRELE-Tw3. Zhicsl 28T, &, k5, Kig
EHE, FFW OF#ER s, RIEHWE, FHEL2BROCTETH, BR2ERRENOREL Zh

71



BERFEORTRIE L SHIHEIOWT G - winly

EEBOA Aok 3T, &, RE, WHE, KEHEFER, FEHEELR FFW, FEW
/G RCHEERSAVTRERE L, ARTIE, RIEERE, RENEFEFFLIKRE(E>
Twd. TiabbBMEEEIRMFEICENT, 1ETCIIEREIC, STTIRME, Rl 4
BECIRRMR, &I EARR, REHEFRIIZFLVENFHY, 2B TRRENLZVI L
TH B,

v % &

BIRFEOGHRAE L IBEEN AT ENEHTEL, RDEITHB.

1) AFE, METCIE4AEIRLKREL, DOT3H, 28, 1HOET, FEOFHEIL, 4
FE73.1kgC 1 F56.Tkg & V 16.4kg K & <, JABHOFIMEIZ 4 392, 2emT 1 $£82.9em &L D) 9.3 emk
ol

2) RIEMEARE, KEHEERESLVUFFWIZsVTY, 4BF/ARLAELC, 38, 28,
1HONET, BREFEEROFEE L, 4316 kg T1IHS. 1kgk D11.3kghk & <, ZTHIZHL
FFW O CIE, 4 F56.9kgT 1 E#51.6kg L D5.3kgh 2 o T 5.

3) gk, mEH, MAGABREN, 18RO TR, 28, 3B, 4HOBETHE-
A, WS, BASAESRL TSN, 18, 2%, STWOMHEL-Twa5.

4) BRI EHMEEOSRERIMEIL, BFEEIREEEICENRT, 1 HTEEEI KE ],

Bk, WHH, EHRES LIzt <h, 2BTCIIREMS, 3®ETIIAE W, REBEHEL
BhEl, BAERBEENICEY -, 3BFLUATETE, KEFHEESE, RIEHEELY
WEFEEIIRE L, EINFHBOZEFF L AILFEBs R 3.

IO IIEFFEEL, BB LIUCEMEHHEEORIISV T2 I DBVIED SR
A, NEEEr OBMBEICRLER s h 5 I, RE, W, REEN B|ES SHhH, B,
EAHEFEED L Vo 28 s JUBRROENSI ST 5N 5.

FIT, ABWOBBH LUK AL L 2 BEESEH3 IR .

r,u(

Fig. 3 Comparision of physical charactéristics
among Ist, 2nd, 3rd and 4th group
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