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Effects of Crossfit Power Training for 12 Weeks
on Physical Performance and Muscular Functions
in College-aged Males

Hongjun An, Daeyeol Kim'

Department of Physical Education, Chonnam National University
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Abstract The purpose of this study was to examine the effects of Crossfit power training on physical
performance and muscular function in college-aged males. Total participants (N=18) were randomly
divided into Crossfit power training group (n=9, CPT) and non-exercise control group (n=9, CON).
During the training period, participants in the CPT performed Crossfit power training (3 times/week &
60 min/session), and participants in the CON group maintained their normal physical activity. After
baseline tests (independent t-test), two-way repeated-measures analysis of variance (ANOVA) with
contrast testing was used (alpha(.05)). According to the results, grip strength, abdominal strength, back
squat, shoulder press, dead lift, sit-up, push-up, and sit & reach in the CPT were significantly improved,
but except for back squat & deadlift, others were not significantly improved in the CON. In addition,
grip strength, abdominal strength, back squat, shoulder press, and sit & reach in the CPT at POST were
significantly higher than in the CON. Standing jump, whole body reaction time, anaerobic peak power,
anaerobic mean power, and isokinetic knee extension & flexion in CPT were significantly increased, but
not in CON. Moreover, standing jump, whole body reaction time, anaerobic peak power, anaerobic
mean power, and isokinetic knee extension & flexion in the CPT at POST were significantly greater than
the CON. Thus, the results show that Crossfit power training for 12 weeks positively enhances the
physical performance and muscular function in young males.
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Table 1. Subject Characteristics

Variable . .
Group Age(yrs) Height(cm)  Weight(kg)
CPT (n=9) 27.3%£2.5 175.0£4.9 73.8+4.1
CON (n=9) 27.0+1.4 174.6+2.6 73.4%3.0

CPT: only crossfit and power training group
CON: non-exercise control group
Values: Mean+SD
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Table 2. Crossfit Power Training Program
Procedure Weeks Exercise
Wj;m 1-12 Dynamic stretch (15min)
Day Resistance Week/Day Plyometric Crossfit
Mon Bouncin AMRAP 10 Push-ups,
5%5 1 8 in 10min 15 Sit-ups, 20 Squats
Mon Ba%i;i?;; ]f;:ilift, 3 Wed T;fiedirl'ilnrzp 21-15-9 reps  Calories row, Burpees
then, Plyometric 10 - 3 Rounds 200m Run,
for time 50 Double-unders
. AMRAP 15 Kettlebell swings,
Main 12 2x5 2 Mon Depth jump in 7min 15 Goblet squats
exercise Wed Baf;l;sqﬁat, Deadlift, g Wed Standing long jumps and 12-10-8-6-4-2  Pull-ups, DB Shoulder
ouder p res‘s Triple jumps reps to overheads
then, Plyometric 11
Fri For time 1000m Row
Mon Hopping downstairs AMRAP 12 DB Snatches,
1x5 3 pping in 10min 8 Toes-to-bars
. Back squat, Deadlift, 6 Double leg hops 4 Rounds 20m Lunges,
Fri Shoulder press Wed X
then. 30% of SRM 9 over hurdles for time 20 Wall-ball shots
N 12 ~12-0-6-
Back squat Fri 15-12-9-6-3 Thruster, Pull-ups
reps
Cool . .
1-12 Static stretch (10min)
down

AMRAP, as many rounds & reps as possible; DB, dumbbell
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11 9] Adapter ZolE AFthdRtol wHA @5t
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variance)d® the]A%(contrast test)= ©]-&ofc] £
Ik BE AR 99| $322 =058 AL,
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E4E skt

3. g7z
5 2t 544 AR (Table 3)3 2tk 150

£ 255 n 27159 A¥e (Table 4),(Table 5
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Table 3. Test of Homogeneity of Variances

orHol g}
ZAA719 25 7o) AeRRE A= K(1,16)=12.551,
pCO1RA BAZHORE [oJ3t AJol7} et 414
Q1 zjolg Yotr”| S5t i Z3t CPTY o=
sAHCE oA S7HpC 015kt sHARE CON
2 33t o7k YErA] gkttt E9E IF IF AR
242 vn BT 23 p 0124 SAFHeZ {9
SHA| UERs.

3.1.2 t22i9| ¥z

240710 1% 719 4eAE AT F(1,16)
28.864, pC.0012A EAHOR GOl Hol7} ekt
o}, A9l Aol ohur] Yigt ojuAH Azt CPT
o wjzEe EAHCR s F7HA 0D
SHA]eE CONE I3t Xpol7h UehbA] glgreh. 8t 1
£ 7H AHE SRS BT BAR A3 0124 B

How ol vehih

3.1.3 HHAZE 1RMQ| 5}

231719 2F 7o) AT k= F(1,16)=11.453,
pO12A BAZHCE Fost zlo|7}F vepgeh. 414
Q1 Zpol& gotr7] $i5t thu|d A3} CPT(p<.01)2}
CON(p{.05)9] ®AFE |RMO] SAZO0E {951
Fg =AUk sHARE A S74gkS Hlw BAS A
CPT7} CON Bt} BAHOZ FosHA A Uehitt
(p€.01).

3.1.4 SCZA 1RMO #iat

Z2AA719F 12 710] AFSRRE. k= F(1.16)=5.636,
PCOSRA BAZOE folat Hol7k ek, A4
91 o] ohu] 9Igk P4y A3t CPTY &ujx

Variable t p Variable t P
Grip Strength .329 746 Sit & Reach 1.015 327
Abdominal Strength .905 379 Standing Jump 723 .480
Back Squat 1.313 .208 Whole Body Reaction Time -.286 778
Shoulder Press 1.027 .320 Peak Power 1.679 113
Deadlift -.646 527 Mean Power 1.735 .102
Sit-up -1.115 .281 Isokinetic Knee Extension(60°) .208 .838
Push-up -.294 773 Isokinetic Knee flexion(60°) 1.400 .181
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Table 4. Responses of Physical Performance in Each Group

Variable Group PRE Post Contrast %\ ES ANOVA F P

' CPT 46.47 52.62 .008” 13.24 1.06 G 3.746 071
Grip (i‘grf“gth CON 45.64 44.94 417 -1.53 -13 T 7.948 012"
Contrast 004" GxT 12.551 .003"

Abdominal CPT 142.32 17131 .001” 20.37 1.43 G 4.862 042
Strength CON 130.07 125.44 081 -3.56 -13 T 15.170 .001”
(kg) Contrast 004~ GxT 28.864 .000™
CPT 99.42 117.84 .002" 1853 1.03 G 6.764 019"
Bac}(‘ks)quat CON 89.78 93.22 039" 3.83 27 T 24411 000™
8 Contrast 002" GxT 11.453 .004”

CPT 43.48 48.14 016 10.73 81 G 4.054 .061
Shoul‘(jker) Press  con 40.44 4133 086 2.20 13 T 12.188 .003”
& Contrast .005” GxT 5.636 .030°

. CPT 95.72 114.77 .001" 19.90 1.30 G 045 835
Djﬁ‘gﬁlﬁ CON 100.78 106.33 010 1108 30 T 37.390 000™
Contrast 341 GxT 11.242 .004”

' CPT 37.11 42.00 011° 13.18 .04 G 291 597
22;5 CON 43.11 41.67 779 -1.04 -.08 T 4348 053
Contrast 941 GxT 6.261 .024

CPT 31.78 37.78 .001” 18.88 1.02 G 745 401
Pl(lffp’sp CON 32.56 32.67 919 34 .02 T 13.657 .002"
Contrast 071 GxT 12.682 .003”

) CPT 13.61 17.01 .004™ 24.98 .68 G 3.294 .088
M con 10.55 10.23 582 303 -04 T 9.464 007"
Contrast 014" GxT 13.751 .002”

CPT: only crossfit and power training group
CON: non-exercise control group
<05, p{01,  p<.001

Table 5. Responses of Muscular Function in Each Group

Variable Group Pre Post Contrast D\ ES ANOVA F P
‘ CPT 223.01 239.52 .000™ 7.40 85 G 3.011 102
Stand(fi)“mp CON 216.33 214.81 214 -70 -.09 T 4348 053
Contrast .015" GxT 6.261 024"
CPT 267 218 .005" -1835  -1.07 G 2.745 117
RZZE;HB;’SL CON 273 262 258 -4.03 -27 T 14.552 .002‘:
Contrast .003 GxT 5.598 .031
CPT 8.23 9.60 .000™ 16.65 1.99 G 14.354 .002”
Peak Power CON 7.66 7.82 449 2.09 21 T 36.743 .000™
Contrast .000™ GxT 23.056 .000™
CPT 6.09 7.32 .000™ 20.20 2.32 G 19.875 .000™
Mean Power CON 5.65 5.86 321 3.72 40 T 41.801 .000™
Contrast .000™ GxT 21.380 .000™
Isokinetic Knee  CPT 209.42 230.11 .003™ 9.88 57 G 2.340 146
Extension CON 206.26 187.94 .098 -8.88 -.65 T 048 830
(60°/Nm) Contrast 020" GxT 12.783 003"
Isokinetic Knee  CPT 116.72 134.47 .000™ 15.21 1.43 G 14.797 .0017
Flexion CON 106.34 102.61 .552 -3.51 -.20 T 4.756 .044"
(60°/Nm) Contrast .000™ GxT 11.176 004~

CPT: only crossfit and power training group
CON: non-exercise control group
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3.1.7 ZZoimr|ol Hs}
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= ol trepde

3.2 27|59 Hsl

3.2.1 MX2[H2|H7|e Hat
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pCO5EA BAZHCR o3t Xfo|7t Yetsttt. 414
Q1 XolE Yotr7| At tiv|Aa7g A} CPTe A=t
dEH7= BAZHCRE |9t F7Hp<.001)51H T
SHA9E CON2 -9]gt Zjo]7} YephtA] gkoket. gt 11
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SARE BARLE Fo5HA Aa(pC.0D)sF3 SHA|
T CON2 |93t zpo|7F yephA] it ®3t 1%
7 ARE S vl B8 F) p 0124 BAF S
2 FOoHA UrEtstth

3.2.3 m3mo| Hs}

S 25 71e] A a3K= F(1,16)=23.056,
pCO01RA EAZCE Fot o7} UeRgt. 4]
2l ZpolE LolE7] 915t Hinjg ¥} CPTY ¥=2
s SAFCE R[OSt S7Hp<.001)313H. 514
gk CONE %t Apo|7h UehtA] it E3t 1%
A S vl 245 A3 p 00184 BAA
o7 {ofstA Uehsitt

3.2.4 B9l gt

SN} I 240) AeAE Ak F(1,16221.380,
pCO01RA EAZCE ot Zpol7} YRt 4]
59l Aol glow] Yot quldY A3} CPTY B
s SAFCR R[OSl S7HpC.001)3t3. 514
% CONE ReI@ Ao/t et goiet. B8 15
7H AFS ZAZS | B3 AT} p( 00124 BAA
o= folaA ekt

325 2EH S44 AZ2o| Ha}

24719k 15 210 4SS A F(1,16)12.783,
KO12H SAHOR fefat o7k vebget. 1412
o] z}o]= Yolrr] 93t tu|AA Ay CPTe 544
Aage EAAoR 89514 Z7HpK.01)3+9iT}. 314
5F CON ROl Rol7h Uehtx] eiglet. 3 1%
7t A 2AgHe ulE BA% AT} p(0524 BAHC

= gofsi vehge

3.2.6 FEAHE 544 =289 #Hst
ZHA71QF 25 7] AeAE §3= F(1,16)=11.176,
P O12A BAZOE ot Rpol7t Yepgtt. 414



az237 1] EFoldo] 200 A9 2E+dE ¢ 2750 vAE IF

Q1 ZJolg Aok 7| 93t tu|HA 23 CPTY 544
=22 BAFCE |sHA F7HpC 0015 ot
ARF CONZ F9lgt Zpo|7} U] gttt &3t &
7t AR E23He v 4% A p 00124 BAA

o= o8t trepge.

4, =9|
2 AFore Azagl we] Eflolde S5 Ho
gz EdfoldS o83t PAP7F 253, A
o8, 2ATE, #94), 2 lsEed, 984, 5
&4 29, AR ool omet Je vAEA &

Aot} 20t HA3E thde g 125 B9t A=A
¥ EfoldS AA & Aed A9E v eE A%
T2} Hlwste] =95t} gt

E Ao 1257 3248 09 EFojdE AA]
3t CPT I&°] 255 golA o, vy, WAFE,
EH I A, HERE, AFPCs)7], THEFNY], &
Aol BAZHCE FYotA YErETh SHARE CONZ
WAFEL} HEIES A|QJet UmA] HRloA] ¥st
£ HolA] gttt 11 A S vl 2% 2
I ook, widy, WAFE, STjmgla, FAoNA
CPT 1&°] CONE; FolsHA F7Fetairt.

459 E Sslels 582 o] Axz A7)0
Al oot} olet HEHA S Qo thFet EF
old HEo] AFE o] Hon, 53] PAP ¥3Z
st7] gt 13T AP 25 S| EYS HE
A7l BE Efolde] Higt At thkst FHIE )
=of grt 3 IE Eol7] HsiA E 7R ®ol
EAgit). AFos BEAL FFHIRMY 80~90%)=
7171 7129] folE Efod2 v 4 A2 §HE4(4~8
R TS FIE S loH, 7 SEET o
2 09l 7= Aog HAET QJrH28]. Eeto]
QU EEL 7|29 golE EFolyd 7o Hls] Zu}
@} §19] i £ (rate of force development)S 7HAl
sl7] I3k o ANYE 9 H{mop 72 AFH<]
Aog QIRt 25658 AR olojzlen, 48 E
glold =t wkg] Eglold " Ate]d] AAE sfidsh=t|
ARGl AR WdolZta ShTH291.

o|9} FH MAPATE HATEH 3089 HFB=E
QOB 657 5 234 B EdloldS AR 23t
WAFE (back squat), FUFHSQE B =8| ZE(romanian

re
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deadlift), A~¥Y 7}ZFo]Z(standing calf raise)2]
1RMe| FA F7F6F9.2H(30], 3079 ety E=} &
EAGE e R 677t 5 59 1ot B3] Edolyd
= AR A1 AFES Y ARl AR YERTh
311, E3L 2689 194 olete] SHALE ISR 6
F B¢ 5 39 154 B Egfo|di} &8 &8 E
glold= AAIGE 23 53} Egold 11Eo] 4,
gH7], At w9 9@ T1EA0A B fosHA YE
WoH32]. Gerhart & Pasternostro(2014)= 19749
AFA7IE e r 247 257 ABHU 74t
A2 AY 25 AA 3 F IFE BV A1 I2AT
25olA A 22, 2AFE, g o9, 9384, |4
o] S Baste] B Aot AR AT Bt
(331

AP E5Z s =9 AHAC] R4 ol ZH|
7} o|FojA FEo] F7Iskal34], HHEAR] A7 folE
Efo|d 81} tlEo] AT A3
ES A 252 2HHL A L5EE FeAlE
& Q= Yol =36l et TFeHAE Al
FHZE oA A tholue] AEF A PNF &
EfFog faido] 4 HAATH37]. 18a olE g
g E7o| §A4 ol Ego] "t BaE gl
o|[38] & AFolA AAFE 12579 AP 5o =
s SR FE THARTAL & S

B oA 12537 247 1t9] Edo]
3t CPT 1F°] 7Is°lA AR=EHH7], §h
o3, 419, 554 A28, 58548 =2
ARoZ [FY5HA YTt SHARE 53U 7]
Edo]dS 514 %2 CONoJA= ®SHE HolX]

—

ol
oo o
w
>

A

&
o >
ol fﬂ\‘—'

g

52 oft
o)
)

¢

%

%

oh 223 AR 243 vl 243 A AR
H71, HESAIZE, W 3ate], Bautel, 5548 A2, ©

&4 22o|A CPT 1E°] CONELH RolsHA 7t
Eiri=g

PAPOl= E 71A] AQkE HAYUSo] Ut} A A=
uQAl 24 7PHE ARS(MRLC: Myosin Regulatory
Light Chain)9] QKISIE AP 288%F o|F 53 Al
TRANFo R WEEHE Z5(Ca™) o U=}
F7totA AE-1]4l(acto-myosinyZ B/dste] A
&= 59 glo] F7KRItH39,401. 2= olgt 7

A& (actin) 724l (myosin)®] &4 Ag] 2Js)
459 1F=7 S7FAY AR 7 (cross bridge)
7t FH oz F7lelr] wiEe] £59] $52o] e
Ro=z B 4 QloH41].

o
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5 WAL Sdolor|EY £F oldd| 7Y 258
ShR 2 ) A2 Fio] Zlste] AMAT A

7kt B &5 359 3 A4 5ol 7RIt
ZoltH42]. PAPY] A7) & mA= 7P F8%
45 542 2459 %3019, Type II A#9 Hl&o]
7V =2 2504 PAP7F A3 7hsAdol 7MY A
[40,43], PAP= 55 AlRto] 7P B2 &50l4 5 2
tH44]. 45 A5 530l =2t Type [T 25 4|0l 9
Eole Al B (&, AZE, d&, A7), A
o)E Yot A4 B3 059 Ax= HEHASL B
#E 28004 7Y & PAPE EY ZoltH45). Ed
Eto| U EZY] FHQ B4Rl AFEET7|(stretch
shortening cycle)E AM&sl= 59
v £5 £Eol g fUsh=
AlA E-hZGo] 7190 & 7hsol
oH46].

o]} TAE M3

2 5RM AFES &

ATolA 1199 deideg e
b 5 H85HA] g2 159
AXHHZE B F 23} 5RM AFEE F8A%1
JEA AR Fol7} 2.9%7F F7161aL47],
789 Q2] £8 AWt AFol]] MeE e R
e 554 55T A AlEEs F8%

HRIES &35t A ¥hE-A]7Hreaction time)
FAHE(vertical jump)e= 42 14.8%9 T4
15.5%7F S7Ftaon, A7|1A=0 o3t Z4AFAE
(muscle fiber conduction velocity)Q] A7t} &E0]
A 27 13.6%, 14.1%7F F4=IATH48]. Santos et
al.(2008)= 2589 Had sHA-E YR 105
7t 3 234 B Egold RIS AAIR A7 &
FAE HA(squat jump), TAHEZ(countermovement
jump), oFEtZH HAE(abalakov test), WZFHZA -
H(mechanical power), WTAlE @2]7|(medicine
ball throw)7t f-2JotAl ZRA=IS111[49], 227 9] A=
TRAFE o E 85 Rt 7189 &Y Efolde A
AlgE A3t iz Efo]dS AAIR JTE vt 2
I AEAF, WFHSAEE, AFE HIoA {3t 2
o|7} UehgtH46). ESF 1ReFo] L3 Iy AETg
< A83H e 5SS St dAFoME 2l
Eo|7t E ARE ETH501. 191 £ A+t &

ol ok
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8

7}

|

WE WE o Rl

o] 657t FolE ues} SetolorEe] TS 3
Folo] AT Aah SAUL, ANAE, TakaA T
o) ke BuBAT51]. o Yol Tkt S92l 2

48

&g &5 F £4 JZ 53 7o) o]Foxl w2
TAITF HuE QIoH52-54].

olfdt 7159 W2 &3 T £y T
(PAPE: Post-Activation Performance Enhancement)
9] HIAYZ| of TRHET & 4= St} PAPEY] &
TE Jote] Ao 25 Ak EE ol 2% 252 &
Yt o] FAA AolAE FFAUEALY A=l et
#5417 (e-motor neuron)?] ¥4 % 540l S7t
S &9, A= =2 motor axon)olA AAU
(nerve terminal)©& &-5H9)7} #EA W=l &
Eh9)(motor unit)e] SYo] Z7ste] L7150] 73t
He AoE & 4 StH55,56]. olHg 2417 4 44
+ e 2547 #HE HAUF ool A &5
&5 Ee= AYMYS 25 R 2% 371 pH A4
2 I7eF 3712 §xslo] PAPES] 23 27150 34
ARl P& VA= AeE HuEHI QJrH41].

ol A&t APATE UMY, 25T ¢

pil

e

Ol

27)%50] PAPESH ARV} Qleke A & 4 otk
28] 27%50] B A5ASE PAPES] 482 HS ¥
8 4 9] whio] oleje RS B wuHoR &
8% Baxol k. AEHe dALFHTHE ofF o
FolAl P5E BEH Edloldo] Axx BAo|Ae] 4

719 g 9 3 ool =eol 2 Aoz AzEnt

=1
=

o

22 2 N
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1__

Aog 1257 A7
£ 2851 g 1

AL 200 FHES
23 9] Edolde g3t

R

ol ¥sr3EEE, Ad2d, A, A%
3 3 5544 2

DA, WP, Bk
ofuig Qg FEA] delel AFIITA sieick 2
AT AT BAsiel Y ARe et Pk

A, 1257 ARAR 1Y) Edlo]d e ANT A
9] oF=H(p<.01), HZE(p<.01), WAHE(p(.01), &1
IHA(K.05), BIEIZE(H.01) SFELC7]7](pX.05),
=31 7)(p<.01) D GG (p{.01)0] EAZHOZ 99]
& wsph vk

=4 1227 3227 19 Edo|de At gt
o] At E e 7](p<.001), ¥HSAIZHK.01), 25}
(p<.001), BT (p(.001), S54 AT (p(.01) L
554 22 (p<.001)°] BAHOR folgt Wsht 1
Ehtt
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