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The Effects of Changes in Body Fat and Muscle Mass on Changes in
Skinfold Thickness by Weight Training
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Abstract This study proposes an efficient weight training strategy to reduce body fat, by identifying the
effects of weight training on body fat reductions based on individual characteristics and changes in
skinfold thickness. We analyzed the effects of 12-weeks weight training on changes in skinfold thickness
and the resulting body fat reductions by considering individual traits of the subject. Our results indicate
that individual characteristics have no statistically significant effects on changes in skinfold thickness,
but were statistically significant for changes in the amount of body fat. Second, changes in skinfold
thickness showed statistically significant effects on changes in body fat. Third, weight training induced
changes in skinfold thickness were more significant in men than in women. Men also exhibited greater
changes in body fat than women after weight training. Taken together, these findings confirm that
changes in skinfold thickness and body fat observed through the 12-week weight training had variations
depending on individual characteristics, and changes in skinfold thickness significantly affect the
changes in body fat. The weight training program proposed by this study considers incorporation of
individual characteristics, rather than accomplishing the same outcome with uniform methods and
amounts of training. Furthermore, this program induces changes in skinfold thickness before
implementing random efforts for reducing body fat.
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Table 1. Demographic characteristics of the subjects

Category Frequency %
Male 11 52.4
Sex Female 10 47.6
Total 21 100.0
20-24 19.0
25-29 9 42.9
Age 30-34 5 23.8
35-39 3 14.3
Total 21 100.0
below 160 3 14.3
160-170 13 61.9
Height 170-180 5 238
Total 21 100.0
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Table 2. The reliability and validity of variables for
changes in body fat
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Factor Question loading| Value | variance |(Cronba
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Table 5. Measured values by age (N=21)
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35-39 | 3 |3.7778| .50918 | .29397
*p<.05
AP 2 Ro] 5
A8 E3749] AJolg BAT A §o5E p05
olste] EAMCR o] Qi gk XolF Mol &
Q12 AR #5571 191 Aog EAEH.

o

A2 ARG ®ele] His| A 170-179m
(M=4.13)914 7F¢ &2 et Uehd Aoz £A45
AL A 160cm BRHM=3.00)°141 7P W2 Weks
HQl Ao g Yehiith &, Ao] 25 AAY Hato]
= B2 Aor dd o 9l oot oA BAEeR
ROt AfolE Holal e kot mRRA] s}
7F A% 170-179cm (M=3.68)°14 78 &2 Bat=
Holil 3, 3R FHBE A% 160em?|THM=2.89)]
A 7 B2 Bake Holal UH.
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Table 6. Measured values by height (N=21)
Star;dar Standard Signifi
Factor Height | N| Mean . . | error of po|cance
deviatio| proba
the mean e
n bility
Peov | 3Ja6667] 92376 | 53333
Ch: i
oo Al 160-169 | 132.8615] 69945 19309 [2275| .132
170-179| 5|3.6800(.97570 | 43635
bflé%w 312.8889| 76980 | 44444
Changes inf' J_160[ 132.4350| 92681| 25705 | 324 | 728
skinfold B
170-179| 5(2.6667|1.08012| 48305
below 1513 5000| .00000 | 00000
Changes in 160 4 o 4
body far |160-169| 133.4872| 67516 | .18726 (%0957 .03
170-179| 5[4.1333| 29814 | .13333
*p<.05
4.6 7Hd9| AH
W b kA HE2 18i SPSS 23.0& ©l-85td
S8 HESS AT

46.1 7H2 19| HE

7Hd 194 7iQIEA0] HHEFH 9 §ito] f-93t o
2 v1A Aok Agetent & 2 Aol 45w
A7EYY AF AnA FES Slo) BAY B
th2-9] Table 73} Ztt.

Table 7. Effects of individual characteristics on
changes in skinfold A

Depen Unstandardized Standjrdize Significa

dent [Independe| coefficient coefficient | nce

variablint variable] Standard probabili

e B B ty

error
(Constant)|3.514| 1.755 2.002| .061
Chang
esin| Sex |-623| 523 -378  |-1.191] 250
Slzin/f:l Age [-.031| 218 -036  |-.143| 888
Height | .242 385 179 629 | 538
Model| g R | AR SD F I
summa

v 497a 247 115 79462 [1.863| 174
*p<.05

B3 Y, A9, A 5 55 370 ggom 7
4 SQusel AASAT HREAA vste) g
A= R=.497, 499 R=24.7%% =& 9lou, 3l9n
2 F=1.863(p). 05)33 FYeHA] k2 ZoE yeht

465

o ol 7Hel E4o] HRFHAL Mol AR
R FFL WA R om AEE 5 Ak

Table 8. Effects of individual characteristics on
changes in skinfold A

Standar
Unstandardized | dized

Depe coefficient coeffici I
ndent|Independen ent . Significanc
variab| t variable € .

le probability

B Standard errorf B

Chang] (Constant) |-.487 1.989 -.245  .809

es in Sex 1.102 .593 616 [1.859  .080
skinfol  Age  [.164 247 173 663 516
dB T Hoighe | 494|437 337 1131 274
Model R R AR SD | F p
summ

ary | 4200 [176] 031 |.90054[1214 335
*p.05

A4 Y, A, AR 5 BT 319 gEeR
AE Eusel AQISHT WREHR wske) A
A R=420, 498 R*=17.6%= Z&=%oH, IAZ
B F=1214(p).05)02 TREAS S Re5H]
ore o2 Yeptt, ol 7jel E4o] WREBY
dsio] BAHOR ol S TINAE Zehe Ao

e 5 9l

462 7td 29| ¥

7Ha 2014 NUE3L AAY
oj=taL st

AET Y, A%, A 5 3719 8Qe® 49
SEERl AJASAET ARG gae] AwdAls
R=700, A% R'=49.0%& uehgon, IARFL
F=5.441(pC05)E o3t A o= Yt o= IS
ol AAY Wl &2 #2] FF2 F= Az 4
e 5 et 59] MIEY F AR AA Hsle]
B2 9 79 T2 vA= AR YEHT. &
o Ate A wie} o] g/ge] 79 ol 4ol Bls] o
2 $E| ARG Aa7E Uerd AgEe] Zolzt H|A|
o] A FF2 vIAAL s AR FAEIH.

g m et

Hglol] Y= vd A
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Table 9. Effects of individual characteristics on
changes in body fat

Standar
Depe Unstandardize| dized
ndent Indep?nglle d coefficient |coeffici Significance
variah "t variaple ent t probability
le B Standard| 8
error
(Constant) |4.638| 1.114 4.164 .001
Chang
esin| Sex [-796| 332 | -.626 | -2.397 028
bfodv Age  |-117] 138 | -173 | -.843 411
at
" | Height |.181| 244 | 174 | 742 468
Model g R | AR | SD F p
sumim)|
ary .700a 490 | 400 | .50434 | 5.441* .008
*p<.05
46.3 7t4 39 #d
71 3014 mREZe] wske AR ol fola

JFL 0] Aoletn Aok

Table 10. Effects of changes in skinfold on changes
in body fat

Standardiz|
ed

coefficien

B

Unstandardized
coefficient

Depe

ndent

varia
ble

Significance
probability

Independen
t variable

Standard
error

S11

B

Chan|
ges
in

body
fat | Skinfold B

M‘;de R R | AR SD F D

(Constant) | 2.851 .000

Skinfold A| .454 .158 .588 .010

-.256 | .146 -.359 .097

sum
nary
*p<.05

.575a 257 56122 |4.456*  .027

BT R THA0] Hste} v 7,3134 Hste] 2
N 8Rlo= o]Fol] v Rrrdws} wao] A2 Ha}
o] A= R=575, 49 R2:55.1%§ UErEe.
o, SRS F=4.456(p 052 FoJt 202 Lepkt
. ol W0 Hat AR Mol fof3t
Fe Fe Aor 4E 4 Jlth 56] RRdAl ¥

St ARG #ato] fofdt #20] H(+)9] IFE A
= AoE UEhth & mRRHAL Wake AR ¥
sl 94 +E2 T2 AL Sle Aor duE ¢

At
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