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PURPOSE This study aimed to investigate the effects of different resistance training
structures on basic physical fitness, 1-repetition maximum (1RM), and isokinetic

shoulder and knee muscle functions in male college students. METHODS Forty
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college students were divided into four groups: control group (CG, n=10), compound
set training group (CSG, n=10), pyramid set training group (PSG, n=10), and superset
training group (SSG, n=10). Excluding CG, each group performed a different

resistance exercise method at an intensity of 60~80% 1RM for 60~90 min, three
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times a week for eight weeks. To compare the effects of resistance training structures,
we confirmed body composition, basic physical fitness, 1RM, as well as isokinetic
shoulder and knee functions. RESULTS Results indicated that the PSG exhibited
the most significant improvement in relative peak torque in isokinetic shoulder
and knee testing compared to the other groups. Additionally, all exercise groups

positively affected back strength, 40m sprint, and 1RM compared to the CG, although
no significant differences were observed among exercise groups. CONCLUSIONS
The findings suggest scientific evidence supporting the effectiveness of pyramidal
resistance training in improving isokinetic shoulder and knee muscle functions in

male college students.

ME

A F(resistance exercise) +Ad-(myofibril)e] +2F
A7 S7HA 28 FAFE FEote 5ol4 &5 ol (Fleck
& Kraemer, 1997), A4 &5 B 259 vA| 42 9
AAE F4), B3t 2 5385 ER F71E SO 2o H(muscle
hypertrophy)& f-=8tHSchoenfeld, 2010).

=48 T 2HHE YR $Pol= AP 252 FE A
E 740l w&} Ho2E=(compound)HE, ¥ 2] =(pyramid)Al
E, FH(supenME, EE(block)HE, Aol AE(gian)AE, Eet
O|(trHNE o2 EFolH, olF HULRE, Fu|E, FHAE
7} ROy dAo A 2 &85 QIok(Fischetti et al., 2019;
Merrigan et al., 2019).
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£20 g &3 T AE T FAS 2= Al
AR Sl0 A SN2 5
v o]t Robbins et al., 2010).

99t 2 AP L5 AE THE ANE AT HPATE &

HHE M, Yuniana et al.(2023)2 FHAEZ} §A4 Z719F A A
HE Aol AHLEAEE 2 AT ol Al A

o2 HI5IYT}. Figueiredo et al.(2018)2 T2t EA|ET} A
sA9] Hdig 9 554 2716 Pl A glem, Sabido
et al.(2016)2 FHAEZL dHtAQl A4 5 (traditional
resistance exercise) 20} 2 U ZH|T] 4ol Rl Aoz
UERgTh olet ARt Q] AFE, Merrigan et al.(2019)
2 AGMLEANET}L A2 7kt SHdol 371 gl ACoR
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HIW O™ Fink et al.(2021)2 FHAE=

Aol E37F Qlokal A AJSHAT

TN 2ATE F AAEL A7 REN BAL olgfeln At FAME AT &
1

Ago] Folstes stgon], AFSL AT AT 52

AA7A BaE ABATIHE ofe] 714 AE 749 ETE  (NU-IRB-2023-009)& e ¥ Axjalgich, 2 Qdqchaate] 4l
U AEF Aot ool 7124, IRM L 544 215§ A8 SHE (Table 13t 2.
Aol chah ol 48] =49} A7 ek Bk A T2
£ AE FTA@FLEAE, N|EAE, $H4E)S Bgder  F mead
H] 23 A7 34 Aol

Wer o] Q7o) BHe AMLEAE, HulEAE 12T 4 R A7o] LEZeIdcAE 374 AY £F AE TA@ET
SAZS TS AYY 5 A ol /A, IRMAAZS  EAE, geld, SHAD)E SR 2 53 Al &
2 HEIRE, AFE) 9 oo} R2e] S Zlso] BlAE AW A 3% £ A4 TAL YA, AH T2 T 1RMA

AHE g5k Aol

B ATt 22 ofdt AEeA 2
o, 2574 H0] fle FA ez A IE(CO),

-
=7

repetition maximum)< &% 35}9] ’“"4"4%}' FAQIE e E
E AAs5IYT. HA FH| oA SHAEH AL RPE(rating
of percewed exertion) 9~112 APs}A 1, 7] 50~70%
HRmax®, & 10% APttt AMLEAE, FHAE: 52
Ao 92 Xlﬂo}oﬂ o, Wi EA| E= FA7}F F716Hd 347t
Faote AEHQ e AER ‘7‘ ottt HE AE #4442
LE5S AN ER A5 T, &51F 7 25 H(volume)S Y

\

A Aol ¢l stolth Fee5e FHAEHHYORE RPE 6~72 5w Jdsto]
A2 EA TELEIHRZ vHrestE . AP L2 (Table 2)9F

]

F

EIF(CSG), YA EAELF(PSG), FHAELF(SSGLR 7t 2t
1084 % 4082 F4TF(Randomized assignment)stSitt. o
Table 1. Characteristics of participants (MeanzSD)
CG (n=10) CSG (n=10) PSG (n=10) SSG (n=10) F P
Body height (cm) 174.10+4.68 171.90+4.43 173.20+3.43 174.40+4.30 702 557
Body weight (kg) 72.56+5.58 72.89+5.79 68.70+6.23 72.53+£7.19 1.018 .396
Age (yr) 19.70+.68 19.90+.74 19.90+.74 20.30+.82 1.140 346
CG, Control group; CSG, Compound set group; PSG, Pyramid set group; SSG, Super set group
Table 2. Resistance training program
Session Exercise Time
Dynamic stretching .
Warm-up - 10 min
Running
Type Compound set Super set Pyramid set
Day 1 Day 2 Day 1 Day 2 Day 1 Day 2
BP SQ BP SQ BP SQ
1P LP ULP SD 1P LP
Resistance training ULP LG 1P LE ULP LG 40 min
CR LE CR LC CR SD
DSP SD DSP LG DSP LE
SLR LC BLR LP SLR LC
Cool-down Static stretching S min
Compound set 1~3 week : 60% 1RM
N 4~6 week : 70% IRM Rest 120 sec
P 7~8 week : 80% IRM
Intensity

Pyramid set

1 set: 60% IRM
2~3 set: 70% IRM Rest 90 sec
4 set : 80% 1RM

BP, Bench press; IP, Incline push-up; ULP, Under-grip lat pull down; CR, Cable row; DSP, Dumbell shoulder press; SLR, Side lateral raise;
SQ, Squat; LP, Leg press; LG, Lunge; LE, Leg extension; SD, Stiff deadlift; LC, Leg curl; BLR, Bent over lateral raise
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1. AAT4

AATE S8 Aol A 8ATE ol 55 RAT 4
oA 278 9AI7HA] AP A WEsHTE 7 & F55F
E AAT A=A AGEEA7](Inbody 770, InBody, Seoul,
Korea)Z AM&-3to] A% (Body height), AZ([Body weight), =2
ZaF(Skeletal muscle mass), AAH=F(Body fat mass), AZFA|
Z*(Body mass index), A A9E(Percent body fat)S =745}t

1) 744 (Flexibility)

SA4e HAF 247(T.KK. 5111, Takei, Japan)E A-83}
o, ofdk Ao 9] 7+Ao] 5cm7t YA QA 2A7] o] YEE 3t &
AR AZ7) 0] Y& BL Y 5] &oln] Ax AZ7E Hgt
Ao r "ol 327t AAE FASks BHLE F 23] 24 ¥ 3

9 AZE 0. 1emTHR 7| =519t

II -[o

2) &8 (Muscular strength)

o+ (Grip strength)2 HAE=H47](T.K.K. 5101, Takei,
Japan)& ArE-5t0] SAIES 74519 L, i (Back strength)2
HAE =4 7|(T.K.K. 5402, Takei, Japan)E& AF&sI3th & 23]
=4 T 22 7|5S kg@ 92 A1

3) 40m 2X 2 E(40m sprint)

40m AZHEE 2AA(OST-30W, CASIO, Tokyo, ]apan)%
Argste] S35kt 13] dg & S8 74 A sHo
H, STAA &8 Aot T 40m AF7A] AE ”201'01 7t
o] st A 8L 7|0 R 13] FAst92oH, 1/100%(sec) @]
2 7|1 E5}I51

4) 0] WIHA HAE(linoids agility test)

A o] MIHA HAELE ZAA(OST-30W, CASIO, Tokyo,
Japan)g AH&ste] S5t on, 22 ol 10m, & Sm&E T4€
TANA Akt &9 A58} T AlZste] R mEet
NS F 23] &5t oH, HAEAE 1/100Z(se0) DA 2 7|5
skoit.

5) AR 2] ¥ 7] (Standing long jump)

AARHE Y7 = F T2 7T A& Aol 7HA AA A1E
1, ARtz 7P 77k UER A FEE S35 194 574
OF 183 741 Fote s oto] 270] AdS =3t F 23]
& A ALE mEAR 71 E3HH T

P

3. WA ZY A HEZZE AFEQ] IRM

Wz Z#H A(bench press), 2FE(squat), HE=2]ZE(deadlift)
9] IRM& SHollrh. ExA} 29 o/d-Z wjx|sto] 9] ok
< ZHT A E IRME &45t9oH, &7 -2 NSCAoA] A
A5t WS A&5tATHHaff & Triplett, 2015). YU US S5}
S Ao, SRS F4S 7HA 2T 2 9E F4stet
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L% IRMO] Aufstgle 49 5% 3=
ﬁJ?réW 7+ Fol A&t

& A7Astal &

4. o7} 75 544
functions)

oiet 75 5474 <715 HAte 5547441<l Humac Norm
(Humac Norm 776, CSML, Boston, USA)% AFR35lo] OFZ B G
M s 2 23 A BAAY Ade Hastst] ffst 43
M AZEAE HABI o 554 275 AAte BE 7S
9] WA (adduction) 30°, 2]H(abduction) 90°& A3} 60°/
seco] ZrE T oA oj7fo] WAy} Ao B4 Fyags =
Aottt £F 544 2716 S4 wH 7H5HS 0°~100°2 4
A 60°/secQ] ZHE oA B20] AlALY} FRI1o| E44 3
292 S8

2715 (Isokinetic shoulder and knee

=743t BE WRlE9] gk IBM SPSS 22.0(IBM Co, Armonk, NY,
USA) 64| ZEIJZ ol-§oto] Hotd #EHAE A A6 B
= WHRIY OF 7 A7) 2ol A 2t gl 9ls) ol ¥Rk
=74 BAMELA(two-way repeated measures ANOVA)S AA|SH
o OF 749 AolE Hlsty] Yo A E4HEA (one-way
ANOVA)E A8t oH, AL SO & TukeyE AHESIH e
49 BAA R+ pC.05E A

gt
AR

AP &6 NE F4E AAFLYES vwgt Z3KTable 3), A%
ZALH, AXYZ, AdFA S, A 1 2 53 A7 7&%
3283 A7) A Zo|7h QlE A0 R YEFEon, O1F F Ao
oA A&(F=1.089, p=.366), TATHF([F=1.192, p=.327), AA
W F=.676, p=.573), AAFA4(F=2.129, p=.114), AATE
(F=.724, p=.544) ArFol| f-23t 2ol 7} gl 0= Yehytt.

7|2A4¢
AR 25 AE 798 712AES vudt Z3K(Table 4), 3
=, o4F, W2, 40m AZHE, dkeo] UPA HAE, AR

!
7| BRoA 215 A7 { FB 2T A7)0 A Aol
7b Sl AL E YEhgow, T It ApoloflA i (F=19.284,
p=.001)F 40m AZHAE(F=9.130, p=.001)= Aol |23 A}o]
7F Uebg, FA2(F=.062, p=.980)7 2= (F=1.209, p=.320),
e io] MHA Bl AE(F=.478, p=.669), AA2| D] H7|(F=.177,
p=.912)= AFF |25t A7t gl Ao Yehgth AAA
A3, 823 40m AZXHEA CSG, PSG, SSG7F CGHL: &
O5HA F7Fet AL R Yo, 515 IF 598 ol= e
2] ko,
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Table 3. Changes in body composition according to the resistance training structure (MeanzSD)
Variables Group Pre Post F P Tukey

CG' 72.56+5.58 73.22+5.51 G 1048 383
i CSG® 72.8945.79 72.9445.92

Body weight . 25.990 001
(kg) PSG® 68.70+6.23 68.85+6.10

SSGH 72.53£7.19  72.60+7.20 GxP 9.988 001

CG* 31.06+2.80 31.1242.79 G 1237 311
CSG’ 31.2243.48 31.7043.49

Skeletal muscle mass P 993.091 001
(kg) PSG* 29.65+2.84 30.34+2.85

SSG* 32331295  32.8142.87 G<P 94.857 001

CG* 21.23+4.05 21.8443.89 G 499 685
CSG’ 22.06+4.36 21.64+4.48

Body fat mass P 17.626 001
(kg) PSG® 20.79+4.45 20.32+4.37

SSG* 20.07+3.56 19.65+3.36 GxP 39.487 001

CG* 23.92+1.21 24.14+1.19 G 2143 112
; CSG’ 24.67+1.62 24.67+1.64

Body masszlndex ‘ P 16.562 001
(kg/m") PSG* 22.88+1.70 22.93+1.67

SSGH 23.8141.71 23.8341.76 GxP 7.950 001

CG 29.17+4.57 29.76+4.36 G 618 608
CSG® 30.07+4.44 29.45+4.58

Percentobody fat ‘ 58.737 001
(%) PSG® 30.15+5.07 29.39+5.04

SSGH 27.73+4.11 27.1443.90 GxP 48.613 001

CG*, Control group; CSG’, Compound set group; PSG*, Pyramid set group; SSG*, Super set group; G, Group; P, Period; GxP, GroupxPeriod

WA oY A gEETE, AFEQ] [RM

2 Hl@

=2
5T

oo

AP &5 AE 4 X ma A,
Z3NTable 5), WA LA,
7] 2t g5 A&-E3 Al 710l A

g zE,

Aozt Qe

AFES IRM
HEgnE AFE IRM2
Aoz et

ou, 15 7Aoo A #MA ZH A(F=17.024, p=.001), Hl=g L
E(F=23.523, p=.001), AFE(F=19.170, p=.001)= AF5o] 5]

3 Hpol7} gl A= 45}%} AF
Az 2, e

251E

7} CGHT S5

Z71e Aoz UrEP;kEUr,

ket

ol

A4 2% A

E
(Table 6), AT4E <A
AT WAL 289 g 1

&4 o7 2o wish

A Apol7k gl Ao o,

WHE Fule I
Ao Z YEpylth 1
ZH(F=12.171, p= 001)

mE{ﬂJ

3t A7) 7
A

p=.001), $ATA AT
4 WAL+ Adigk(F=16.707, p=.001)

=2
]

s R B |

[T |

% 45283+ A7) 7 Aol gl
F Aol 4 BABA AT
X—] ]H;ﬂ
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A7 A3}, CSG, PSG, SSG
=T e, AFES 1RMO]
e

<99 H3s SigR<Ely
EER ke o4 9

I A7) 7 GG A7
Aud oA v, AR

rl

o) A
of TgHF=.244,
o] Adigk(F=12.289, p=.001), ¥-A
A0 fofet 2}

ol7h vhehda, AT QAT B-98l(F=.201, p=.831), AT U
A 2 S](F=.464, p=.700)% AHFo] §OI8 Hol7} LhekiA]

okorth A A, HAE 9
PSG7F CG, SSGET FstA F7Fet Ao

Az g

QLT T

o] gl A CSG,
o= Yyt A

P2 229 gz, SATE AAZ 28 Frhgel PSGrt
CGHEF {5 3718 02 Uehgeh. $ATY AT 2
o gl Al PSG7 THE I uth RofskA F7H A0E et

Wt

ol

AF 25 HNE 7498 F

(Table 7, 32 229 4zt 3
29] Aeigt, 9412 22 o) Athgh
oA Aol7h Q= Ao hehow,

&4 78 299 Wst

AL

LA

&4 2o We

-1

S Hlagt A

ol Aoz, =2 2

—1 L

A5 A7 2 BT AE T A

2oy 2 9 Al F-

FHlE 53 A7) 2 A2 AET A7) 2 Aot gle Alr u

BRI 7F ZolollA] =
AL+l Fgh(F=6.471, p=.001), $=
(F=6.576, p=.001), A1+ =4
ol f9g Zpol7t %E}kii Fe9d 22 &8
LH](F=1.693, p=.186)= AF350] §-9

p=.375), FEUE A2 #

@ oIt e ek AT Aok 5
o Aoz ey, H4T

CSG, PSG7} CGH.L} &2

S M - |
[

9] Atgh(F=7.169, p=.001),

S R == |

T

o] gk

9] AHiZk(F=8.191, p=.001) At
H|(F=1.068,

of gt

229 Yo
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Table 4. Changes in basic physical fitness according to the resistance training structure (MeanzSD)
Variables Group Pre Post F P Tukey
CG* 8.44+2 42 8.50+2.72 G 074 973
; CSG® 6.98+3.74 8.85+3.14
Sitand reach . P 24.625 001
(cm) PSG* 7.98+3.13 8.75+3.31
SSGH 8.08+1.82 8.3741.83 GxP 7.134 001
CG 46.60+4.98 46.47+4.99 G 517 674
i CSG’ 47.16+4.86 49.97+4.81
Grip strength p 153.507 001
(kg) PSG* 46.44+5.43 49.12+4.49
SSG* 45108350  47.68+333 G<P 19.450 001
CG 76.80+5.38 77.72+8.34 G 6.567 001
CSG’ 74.68+9.56 103.57+9.72
Back strength p 506.510 001 a<b.c.d
(kg) PSG* 75.63+11.99 103.90+9.84
SSG* 82.38+7.52  10540:1033 9P 53.423 001
CG 6.40+0.38 6.38+0.38 G 4184 012
i CSG’ 6.12+0.40 5.81+0.35
40m sprint p 103.792 001 b.c.d<a
(sec) PSG* 6.10+0.40 5.80+0.31
SSGH 6.1840.34 5.6940.26 GxP 12.305 001
CG* 16.810.69 16.76£0.69 G 456 715
inois aoili CSG® 17.2740.54 16.80+0.50
Illinois agility test 288,253 001
(sec) PSG* 16.97+0.81 16.57+0.77
SSGH 16.9540.65 16.5240.56 GxP 23.408 001
CG 2.39+0.29 2.39+0.28 G 033 992
; ; CSG® 2.38+0.16 2.44+0.14
Standing long jump p 117.120 001
(m) PSG* 2.3840.19 2.44+0.17
SSG* 2.3840.17 2.4340.16 GxP 13.740 001

CG", Control group; CSG", Compound set group; PSG®, Pyramid set group; SSG*, Super set group; G, Group; P, Period; GxP, GroupxPeriod

Table 5. Changes in TRM according to the resistance training structure (MeantSD)
Variables Group Pre Post F p Tukey
CG* 44.00+5.92 44.5045.75 G 7 624 001
CSG’ 43.75+5.58 58.22+5.96
Bench press P 895.451 001 a<b,c,d
(kg) PSG® 43.25+5.90 60.75+7.08
SSGH 50.7548.17  66.25£9.07 GxP 93.834 001
CG h 62.25+7.68 64.00+£7.19 G 7472 001
; CSG 61.75+6.78 82.25+7.31
Deadlift P 1283.544 001 a<b,c,da<b,c,d
(kg) PSG* 64.25+4.72 87.50+5.40
SSG¢ 65.00+7.45 84.50+7.53 GxP 116.608 001
CG 66.00+£6.26 67.25+£5.46 G 2929 047
CSG" 63.50+4.74 81.00+3.94
Squat ‘ P 1185.800 001
(kg) PSG* 62.50+7.17 83.5046.99
SSG¢ 62.5043.91 80.50+4.22 GxP 113.326 001

CG?", Control group; CSG", Compound set group; PSG®, Pyramid set group; SSGY, Super set group; G, Group; P, Period; GXP, Group*Period
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Table 6. Changes in 1RM according to the resistance training structure (MeanzSD)
Variables Group Pre Post F P Tukey
CG' 71.10+9.87  85.50+10.70 G 116 012
Left shoulder CSG" 68.10£9.42  103.50+9.10
abduction . 928.081 .001 a,d<b,c
(%BW) PSG 67.20+6.02  112.10+12.18
SSG¢ 6220+1277  88.50+13.19  G*P 42.933 001
CG* 80.0049.20  97.20+10.79 G 5304 01
Left shoulder CSG® 73.00£14.28  113.50+15.47
adduction . P 785.340 .001 a<c
(%BW) PSG 70.10£7.00  124.40+9.92
SSG 67.10£1238  103.10£12.90 9P 33.682 001
CG' 84.00+11.71  97.00+10.80 G 4331 010
Right shoulder CSG’ 78204808  112.60=12.23
abduction . P 808.685 .001 a<c
(%BW) PSG 78.60+10.53  126.7015.20
SSG* 7250£9.12  100.6049.45  G*P 44.913 001
CG' 87.30+11.18  106.10£12.32 G 5167 005
i CSG’ 80.00+12.66  120.40+12.27
Right shoulder P 1783.348 001 ab.d<c
adduction (%BW) PSG* 84.60+10.16  142.20+14.26
SSGH 7930£9.02  113.90840  G*P 79.879 001
CG' 85.61£15.19  88.57+11.17 G 15 045
Shoulder abduction CSG 86.85+7.78 92.35+7.04
left/right ratio . P 9.860 .003
%) PSG 86.08+11.43  89.24+10.38
SSG¢ 85.74+11.54  8831+13.79  O*P 344 194
CG' 93.54+20.98  93.35+20.59 G . 540
Shoulder adduction CSG® 91.96+16.19  94.27+10.40
left/right ratio . 4.571 .039
%) PSG 83.94+11.72  87.96:9.06
SSG* 84.84+13.65  90.57+9.47 GxP 828 487

CG*, Control group; CSG’, Compound set group; PSG*, Pyramid set group; SSG', Super set group; G, Group; P, Period; GxP, GroupxPeriod;

%BW, percent body weight

2 SSG7} CGHTF &2 Ao Ygyrt Sz
Ao YEpgon, $A4T 33394 g

PSG7} CG, SSGETF =2

_':L
fu

2 SSG7}F CG, CSGHTH &2 A0 & Lehidtt.

= 9

AN AGY 252 919
ARSI £52H, A7
A5 A, o]
APH 2% AE THo

4 2750

85 AYY 25 IE —_r“éoﬂ o2
A3}, Adof vlsh ®E AAT "JE(Zﬂ

AFA, AAGE)NA $AH

HuZHEE Hg3 A 0“?4;?01]*1 5
(Sayyah et al., 2021). o] SHA & A9 A=

%l—o

A7 hgstsn glom,

= O ;' (o) ==
T2 1T 5

A7t Sl

5 HE 490
10111 ?Loﬂ*i“

1:/\

QAR Aol Bl

% 243%,

O[5k Aol 7} LrekA] efgke. 3]
oAt
A
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AA

5 A gl

W, A

BT

Aot dASHA] FTh. IF - Ael7F UEhA] ok A9l i
59 Aolx2dE FASHA ko, & A7 LEZEIHL
FARAY 2E AE 798 E3E FAT AR, AAFA 3
Fe FA F2 AR A7

8 AR &5 AE Ao g 712A o] Zolg &l
g A, Abdo] wlsh w2 40m AZYE 50| CGHET B
€ 25IFONA STt o, £81F 7t Aols UEAl 3%k

o 8~1257 AIE 74 3 AolE g AT A ATHLEA]
E(Merrigan et al., 2019), T2t0| =X E(Prasetyo & Nasrulloh,
2017), s+ HAE(Fink et al., 2021) 2% o] %94'6}71 S7Fst

Actal Baskgot E3F 4] 20 FUHs ARAE 58 P4
A5 # 0]t Seitz et al.(2014)9] uﬂE}% 03_ T ofAl &
g 5o ALYE A7to] BAFOZ {ou|gt BES 7pH 20}

I B335ttt Delecluse(1997) A4 262 =5 (motor
unind 5YE SV 59 &EE AnYUE 5O A4S H

askqiet. olofubet, £ 9] o] A7 AH(neuromuscular
junction)o| A AZHGEZRQ] otMEEH(acetylcholine)d] ¥
vjgFE S7HA7|AL, A1 A-E S (post-synaptic terminal)ll
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Table 7. Changes in isokinetic knee (60°/sec) muscle strength according to the resistance training structure (Mean+SD)
Variables Group Pre Post F P Tukey
CG 145.50£29.15  156.50+28.06 G 1585 210
CSG® 151.90421.40  186.90+£22.83
Left knee flexor ‘ P 1877.928 001 a<bc
(%BW) PSG* 136.90+11.07  199.70+14.35
SSGY  146.10+23.43 168402323  O*P 217.117 001
CG* 235.70£31.07  255.50+31.77 G 2710 059
CSG’ 250.50+19.43  291.80+27.08
Left knee extensor P 757.370 001 a<d
(%BW) PSG* 238.30+37.813  288.00+36.23
SSG'  248.00+3042  323.10+40.85 9P 45.822 001
CG* 156.10£25.48  164.00+25.12 G 1107 350
; CSG® 148.30£13.31  180.20+14.44
Right knee flexor p 916.839 001 a,d<c
(%BW) PSG® 142.40£23.41  201.90+27.86
SSGY  144.80+1421 168401156  9*P 113.398 001
CcG b 248.90422.55  266.20£25.57 G 2333 090
i CSG 232.70£14.59  273.00£16.29
Right knee extensor P 1163516 001 ab<d
(%BW) PSG* 245.90+33.27  295.50+32.40
SSGY  243.70+34.83  318.50+27.86  O*P 79.506 001
' CcG 92.69+6.15 94.98+5.45 G 1002 403
Knee flexor leftright  cgqP 102.43£12.01  103.80+11.16
ratio , P 2.082 158
%) PSG* 98.25+16.06  100.12+11.88
SSGY  101.72£1925 100371413 9P 1.282 295
CcG 94.58+9.18 96.00£9.21 G Le71 191
Knee extensor left/ CSG’ 107.8047.68  106.97+8.70
right ratio . .094 761
%) PSG 97.52+15.31 97.73+9.98
SSGY 1042242348  102.29+17.69 ~ 9*P 601 618

CG*, Control group; CSG’, Compound set group; PSG*, Pyramid set group; SSG*, Super set group; G, Group; P, Period; GxP, GroupxPeriod;

%BW, percent body weight

A o EEH RUES
(Deschenes, 2019). 0]'1
] 01—01-1;]. = o

07—} Hrt.
S AT

o=

A 94

AIE T4

2 WA md s, egnE, A

Aol wisf WA a2, g

=5
-:HE«] 1RM Z}olE &elgt At
IE AFEAA BE &51F°] CGEY |YtA S7HAL,
ELE 1 FYrgt BAA Aol UEA] gkotth 1253 N E
774 & Aolg e AYATEL HBZEHNE(Merrigan et al,
2019)2} A E(Hadi et al., 2018) E&o] AFE IRMI} HIX] T
A& IRME 247 73T Hastglon, DEu|EAE TOF
oAl 1IRMo] A F7etgl oy EFAIE I53H9 &8 J7tol=
2 Zpol7} glttal B a5t tH(Angleri et al., 2017). & A7Lo A
837t XYt AP LRI 5, 7leS 85k = folE
(free weight) 252 23lAE25(close kinetic chain exercise)

2 YU, 0|2 Qls] FAL} BHESlR FUto] 2 If
|47 Z (muscular proprioception) Bgo] W# A(balance)®}

H-34(cordination)S FFAIZ Aoz HZHHCarroll et al.,

kjss.sports.re.kr

2001; Wilson et al., 2018). SA|9F A E A WE o] LrEk
WA gol AR EANE, HZEAE, FHAE F4d0] #5749
o] A& Y¥RIEoA IRME S7HA1717] 913t AlE 408 &8
g 2 9le Aoz MzrE

T ARG 5 AE A0 WE 554 27 ¥k 74
s 7&4 Aol Hs) o7t Bg 554 2715 PSG7E 7S &
O5HA FAEI AT, APAto] w2 ™, Sung et al.(2016)2 857
A AR SF F 60°/sec 2ol folulelA] E7e Ao B
8FGAL, Teng et al.(2008)2 &4 1253 A 25 & 758
A 23 9 429 20| RolulsA F7He A0z st 9
of AT AT B A79) AE AT} Y EHEE E
dold Uzl & N Fpale] Aeg vgoz P AE 7
Aoz }\ﬂE 7k 60~90z_,] Bl TAS 7].23 AA =7 71-/&%
ATP AT 02 thg AE A] A8 25 £ £} 544 271
5 o] 3HH B A AL Az

o
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