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Variable
Glucose (mg/dL)
Insulin (uIU/mL)
HOMA-IR
HgbAlc (%)

TC (mg/dL)
HDL (mg/dL)
TG (mg/dL)
LDL (mg/dL)

CRP (mg/dL)

Note. Data are presented as mean  SD; mg/dL, milligrams per deciliter; ulU/mL,

RE

87.1£75

112£75

25%17

52404

169.4+349

484£110

99.5+ 504

102.4£305

6.0£33

PO!

89.4+88

121£7.0

28%17

51£07

165.7 + 320

479119

103.1+387

98.0£256

5031

P

037

029

0.15

039

034

078

061

020

0.12

dz

027

0.12

0.17

029

011

0.04

0.08

0.15

031

mili-international units per liter; HOMA-IR, homeostatic model of insulin resistance;
HgbAlc, hemoglobin Alg; TC, total cholesterols HDL, high density lipoprotein; TG,

tristvcesides: LDL, bow: ety lipopiotelin CRP C-veicting picobe
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RPE (0-10)

Heart rate (bpm)

Muscle soreness (0-100)

1 7.0£1.0 1393119 466%152
2 66+1.6 1405+ 122 4341182
3 69%2.0 1411123 445197
4 6.8%2.0 1412109 456%215
5 73%13 1429117 556+19.3
6 73%14 1407 £113 55.6+20.9

Note. Data is presented as mean + SD. RPE, rating of perceived exertion; bpm, beat per minute.
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Variable PRE Post

Sex (M/E) 2 — - —
Age (years) 3074103 - = -

| Height (cm) 1676+ 8.6 [- = -
Weight (kg) 9.8+ 166 ‘ 1005 %17.1 021 004
BMI (kg/m?) 355454 v 35855 022 006
WC (em) 99.9+107 97.8£102 <0.001 020
HC (cm) 1219591 | 121494 0.60 005
BE (%) 43953 42549 042 006
SMM (kg) 31363 31350 076 001
LLM (kg) 16831 v 16632 017 005

Note. Data are presented as mean + SD. M, male; F, female; BMI, body mass index; WC,
waist circumference; HC, hip circumference; cm, centimeters; kg, kilograms; kg/m?,
kilograms per meters squareds BE body fat; %, percent; SMM, skeletal muscle mass; LLM,
leg lean mass; dz, Cohen’s d.
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Values are Means + standard error (95% Confidence Interval); HRmax = maximal heart rate;

Heart rate
Time <60%H| Rn;ax (%)
Singles

Doubles

Time 61-70%HRmax (%)
Singles

Doubles

Time 71-80%HRmax (%)
Singles

Doubles

Time 81-90%HRmax (%)

Singles

Doubles

Advanced (i

27£07(1.2-4.1)°

8.9+19(5.1-12.8)

8.1%1.2(56-10.5)"

26857 (15.7-38.0)

136+ 1.5(10.7-16.5)"

35.7 3.1 (29.5-41.9)

31.8+33(25.3-38.3)

21954 (114-32.6)

Time 91-100%HRmax (%)

Singles

Doubles

44.0%5.7 (32.8-55.2)"

66+3.6 (-04-13.6)

Level 2: Intermediate

3.4 1.4(0.6-6.1)

64+3.3(-0.1-129)

8217 (4.8-11.6)

136 £4.1(57-21.4)

18.7 +3.1(126-24.9)°

25.0£4.5(16.2-33.8)

32.0£3.1(259-38.1)

33.1£49(23.4-429)

38.0 +5.8(26.6-49.4)°

21.8£6.5(8.9-34.6)

separately in the session (level 1 vs. level 2). Bold p-values indicate significant results (p < 0.05).

07+16(-38102.4)

25+3.8(-5.0-10.0)

0121 (-43t04.1)

132£69(-26910
0.4)

51£35(-119t01.7)

10.7 £5.5(-21.5t0
08)

02+4.6(-9.1t08.8)

112£7.3(-256 0
3.4)

6.0 £8.1(-9.9-21.9)

152£7.5(-298to
-06)

0.658

0514

0.963

0.057

0.138

0.052

0.971

0.129

0462

0.041

inglesis different from Doubles (p < 0.05); p-value is comparing the competition levels
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Advanced (n = 11) Intermediate

Age, years 407466 421469 393:63 0.330
Weight, kg 651592 66692 63693 0.463
Height, m 17401 17201 17401 0.663
BMI kg/m? 23229 25+28 229433 0.632
Practice time, months 1395245 519281 364184 0131
Frequency, days.week* | 2(2) 3(3) 2(2) 0.357
‘Time per week, hour.week ! 3726 4629 28+2 0.104
Dauration, min day ! 91£30 106 %28 76£25 0.015

Values are mean + standard deviation (SD) for parametric distribution data, and median (interquartile range) for non-parametric distribution data; BMI: body mass index; p-value is
sonmaiiuz this:competition levils separately, Bold-perabives lndieateslguificant rosalts (5 < 08,
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Variables Singles Doubles
Warm-up (5 min)
HR 132 (125-138) 134 (124-144) ~2(-9106) 0726
56 (50-61) 58 (50-66)
RHR ~2(-8105) 0642
(Moderate) (Moderate)
2(1-3) 2(2-3)
RPE 0(-1to1) 0213
(Light) (Light)
Intra session 1
HR 161 (156-165) 146 (140-153) 15 (9-19) <0.001
80 (77-84) 68(63-72)
RHR 12(8-16) <0.001
(Vigorous) (Vigorous)
4(3-5) 3(2-3)
RPE 101-2) <0.001
(Moderate) (Light)
Intra session 2
HR 164 (159-169) 146 (139-154) 18 (10-23) <0.001
83 (79-87) 68 (63-74)
RHR 15(9-20) <0.001
(Vigorous) (Vigorous)
4(3-5) 3(2-3)
RPE 10-2) <0.001
(Moderate) (Light)
Intra session 3
HR 166 (161-171) 147 (140-154) 19 (11-24) <0.001
85 (81-88) 69 (64-74)
RHR 16 (10-20) <0.001
(Vigorous) (Vigorous)
4(3-5) 3(2-3)
RPE 10-2) <0.001
(Moderate) (Light)
Total session (45 min)
HR,,, 181 (151-160) 171 (151-160) 10 (5-16) <0.001
HR,,,, 156 (151-160) 143 (137-150) 13(7-18) 0.001
76 (72-80) 66 (61-71)
RHR 10 (6-14) <0.001
(Vigorous) (Vigorous)

Values are mean (95% confidence interval). HR: heart rate (bpm); RHR: reserve heart rate (%); RPE, rating of perceived exertion according to Borg CR-10 scale (A.U.). *Verbal descriptor of
intensity according to the American College of Sports Medicine and Gunnar Borg. Bold p-values indicate significant results (p < 0.05).
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Variables Level 1: Advanced (n = 11) Level 2:
Intermediate
(n=11)
Heart rate . (bpm)
Post_0’
Singles 156+ 5 (150-166)" 142 £ 4 (133-150) 14£7(1-28) 0.037
Doubles 126+ 8 (110-143) 138+ 6 (126-151) ~12£10(-32109) 0254
I Post_1'
Singles 1294 (122-136)" 127 £3 (120-134)" 245(-8-12) 0727
Doubles 1145 (105-123) 115+ 4 (108-122) ~1£5(-131010) 0778
Post_2'
Singles 119£2 (115-123) 1193 (114-124) 0£3(-7t06) 0897
Doubles 1114 (102-119) 119£4 (111-127) -8%6(-20t03) 0169
Post_3'
I Singles 115+ 4 (108-123) 1123 (107-117) 3+5(-6-12) 0461
Doubles 108 6 (92-119) 1113 (106-116) ~3£6(-16109) 0627
Post_4'
Singles 112 + 4 (104-119) 106 + 2 (102-111) 6+4(-3-14) 0.234
Doubles 102+ 6 (91-113) 108+ 3 (102-113) ~6+6(-18106) 0326
Post_5'
Singles 106 + 4 98-114)° 102+ 3 (97-108) 4£5(-6-14) 0440
Doubles 94+ 5 (84-104) 102+ 3 (97-107) -86(-19103) 0.161
Handgrip strength (KgF)
Pre
Singles 43£2(39-48) 35+1(32-38) 8+3(3-14) 0.002
Doubles 4142 (37-44) 36+1(34-38) 52(0-9) 0.034
7 Post 5"
Singles 42£2(38-46) 37£1(35-39) 5+2(1-10) 0.018
Doubles 432 (39-47) 38+ 1(36-40) 5+2(1-10) 0.024
Post 30’
Singles 42£2(38-46) 36+ 1(34-37) 6+2(1-10) 0.010
Doubles 4342 (39-48) 37:41(35-39) 63 (1-11) 0.020

Values are mean + standard error (95% Confidence Interval); “Singles is different from Doubles (p < 0.05); p-value is comparing the levels separately in the session (level 1 vs. level 2). Bold.

o-valinss ndicbe sigmiicant resulls (5 < 008,
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Authors Population  Number ~Stimulation  Frequency e Current ON/OFF Sessions Stimulated Main findings

pulse  amplitude duration muscles
Ghalamsihand | Overeight 5 NMES s 100 s 2 105 0N - 25 OFF 1 session Whole body 1 BDNF (Serum)
Nourshahi (2023) @5 minlsession) 1 teisin (Serum)
Nihlawaetal, | Ablebodied 2 e wm W0ps | Max wlerble | Ranged fom 50 t0 1 sesion Quadiceps 1 BDNF (Serum)
@) 200 ms @3 minsesson) Tricep surae
Forilictal @021) | Parkinson's » ks 85 H 30ps | Maxwlmbe | 43ON-45OFF 1 sesion Quadriceps No ncrease of BONF
patiets (20 minfsession) (Serum)
Nishikawa et o, Hedly 3 NMES 04 100 s 4S5mA | SsON-I0SOFF S scusionsv during Quadriceps 1 BDNF (Serum)
(o21) Hecks
3 minsession)
Kimura et al. 2019) | Able-bodied n NMES 20H 50 s 313mA 455 ON - 455 OFF 1 session Quadriceps. 1 BDNE (Serum)
(20 minsession)
Mmoo e, | TypelDibete 14 ks it W0 Max werabe Unspecfied 5 sesonsiw during | Glueus Quadricsps | T BDNF (lasma)
Cosa) Swecks HamstingTriceps
(40 misession)
Migimotoctl. | Ablebodind 5 s im 0ps | Max tlerble Unspecifed 1 sesion
Goish) (30 minsession)
Wabl etal @015) | Ablebodied 5 FEScycing v o a0ps | Maxtolrbe | Cominousfor | 1 sesionfondiion Lowe limbs 1 BONF (Serum)anly
NMES myosimulation (60 minfession) for FES conditon

NMES: neuromuscular clectrical stimulation: BDNF: Brain-Derived Neurotrophic Factors ON: time of contractions OFF: resting time.
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Population

Stimulation

Frequency

Current

amplitude

ON/OFF

Sessions
duration

Stimulated
muscles

Main findings

Other results

Chaney et al,
(204

Mackawa et al
(018)

Dalise et o
@)

Lin etal. (2015)

Keetal. (2011)

Rats

NMES

NMES

NMES

FES

FES

100 Hz

S0 Hz

100 Hz

100 Hz

150 s

300 s

300 s

6-20ma

Motor Threshold

15 mA

Motor Threshold

Motor Theeshold

75ON - 145 OFF

35ON-75OFF

550N - 105 OFF

015 0N - 06 5 OFF

TAI0.055ON MG:0155
ON Both: 300 5 O

functionalsectrcal tmulation: BDNE: Brain-Derivd Neurotrophic Fctor; FNDICS: Fibronectn ype 1, domain-con

1 session
(80 contractions)

1 session
(50 contractins)

5 sessions /w during
wecks

0 min/days during
2weeks

7 days
(30 min/days)

Quadriceps.

Sciatic nerve

Brachial biceps
Brachial triceps

Wris extensors

“Tibialis Anterior

Triceps surae

1 BDNE
(hippocampus)
1 BDNF protein/
MARN
(hippocampus)

1 BDNF (Serum)

1 BDNE
(hippocampus/
prefrontal cortex)

1 BDNFm
(Hippocampus/
sriatum)

ing prtein 5 TekB: Tropomyosin rceptor kinase B; ON: ime of contac

1 ENDCSfrisin afer 24 h
(quadriceps) T Lactate

1 ENDCfirisin
(hippocampus) NMES
docsn't increase muscle

BDNF and muscle FNDCS

T ARNm BDNE
(Hippocampus) for the
low NMES dose | Lactate

1 TekB (hippocampus/
prefrontal cortex)

BDNF leves ++ in
sriatum for FES group but
for hippocampus
Voluntary group is more.
effcent
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Measurement Group HB (n = 10) Group NB (n = 10)

sd CV(%) sd CV(%)

Standing long jump - explosive power [cm]

1 pre-test 2346 133 ‘ 57 2262 125 ‘ 55 82 0.162 065"

\
1I post-test 2354 134 ‘ 57 2314 ‘ k4 ‘ 42 4.0 0.455 035
d, 08 16 ‘ 202.4 52 ‘ 30 ‘ 572 -44 0.002 191"
P2 0.153 0.005 - - %
doy 006 0477 s = -

Static handgrip strength measurement [kG]

T pre-test 543 61 ‘ 12 540 ‘ 65 ‘ 121 03 0894 0.05
1T post-test 547 62 ‘ 13 544 ‘ 57 ‘ 104 03 0938 005
d, v 038 12 ‘ 3026 037 ‘ 15 ‘ 402.9 0.01 0762 001

P2 0.150 0479 w - g

doy 007 007 = - .

Sit-ups - strength endurance of the abdominal muscles [Number of repetitions]

T pre-test 275 40 ‘ 144 2.1 ‘ 29 ‘ 109 14 0375 0417
11 post-test 288 34 ‘ 18 267 ‘ 28 ‘ 106 21 0150 0.68"
d, 13 12 ‘ 892 06 ‘ 10 ‘ 1610 07 0151 0647

P 0.007 0081 - - -

de 035" 021 # < .

Pull-ups on the bar - arm strength [Number of repetitions]

T pre-test 149 45 ‘ 30.1 165 ‘ 44 ‘ 268 -16 0433 036"
1T post-test 164 46 ‘ 2.1 178 ‘ 43 ‘ 244 -14 0493 031
d, 15 15 ‘ 1006 13 ‘ 12 ‘ 892 02 0521 015
P2 0.005 0074 . . .
dey 033 030 - - .

HB, hypoxic boxing; NB, normosic boxing; %, arithmetic mean; sd, standard deviation; CV9%, coefficient of variation; I, first measurement period (pre-test); II, second measurement period
(post-test).

d, difference between means (delta): p, level of significance; level of significance statistically significant values are shown in bold (p < 0.05); dc, effect size expressed using Cohen's d coefficient
rpesavendl vong:clier Minadevas dffics: - i concentiaions srwns vadihiiee: - dure seoesening bresameis veibiitie:
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Measurement Group HB (n = 10) Group NB (n = 10)

sd CV(%) sd CV(%)
The total number of punches thrown [number of repetitions]

I pre-test 726 96 132 719 ‘ 98 136 07 0.762 0.07

11 post-test 743 95 127 724 ’ 105 146 19 0496 019
d, 17 10 558 05 ‘ 12 2357 12 0.034 109"
P 0.008 0236 - - .
doy 018 005 R R :

HR final [bpm]

Ipre-test 1789 59 33 1802 ‘ 58 32 -13 0.624 022

11 post-test 1795 59 33 1813 ‘ 74 41 -18 0.554 027
dy 06 42 699.2 11 l 30 2759 -05 0.764 014
P2 0.662 0.281 - - =
doy 010 017 - - N

HR 1 min [bpm]

Ipre-test 1433 66 46 1422 77 55 11 0.736 015

11 post-test 1384 58 42 1414 73 52 -30 0323 046"
dy -49 40 -81.9 -08 19 -2415 41 0.009 139"
P 0.004 0223 - - -
da 0.79° 011 " " R

Index Pawluk's Boxing Test

Ipre-test 45 (5 12 45 05 120 00 0829 0.00

11 post-test 43 05 109 45 06 126 -02 0411 036"
d, -02 ol -849 00 01 4358 -02 0.010 200"
P 0.005 0487 - - -
doy 0407 000 - - .

HB, hypoxic boxing; NB, normoxic boxing %, arithmetic mean; sd, standard deviation; CV'%, coeffcient of variation; I, first measurement period (pre-test); I, second measurement period
(post-test).

d, difference between means (delta): p, level of significance; level of significance statisically significant values are shown in bold (p < 0.05); dc, effect size expressed using Cohen's d
cooliciont strong efoct ndurate sl dus concemning N group varabiliy:  dsts conceniing ntowevoup varibili
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before
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rest

Exercise conditions

Voluntary contraction ’Electrical stimulation ‘

4 min

BASELINE
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rest 20% MVIC

1
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Parameter Median IGR Min
N 1
Male (N) 72.7% (8)
Female (N) 27.3% (3)
Diverse 0%
Age [years] 33 9 23 43
Body mass [kg] 716 205 624 1085
BMI [kg/m’] 242 46 233 306
Body fat [%] 213 73 107 25
Muscle mass (%] 377 46 345 08
Hand grip strength [kg] 511 107 351 733
VO,max [mL/min/kg] B 108 466 72
HR,,, [bpm] 186 2 166 201
Hyrox® experience [months] 18 19 2 48
Endurance training [hours/week] 3 25 2 7
Resistance training [hours/week] 4 3 1 7

Abbreviations: BMI, body mass index; bpm, beats per minute; HR ., maximun heart rate; kg, kilograms; m, meter; mL, milliliter; min, minute; IQR, interquartile range; VO, max, maximum

rate of oxygen consumption.
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Completion time [min]
HR,, (bpm]

HRy [bpm]

BL, [mmol/L]

BLy [mmol/L]
RPE,,, score

RPE,, score

Full Hyro:
86.5(14.5)
185(26)
170.9 (21.2)
85(54)
6.3(38)
18(2)

14.1(15)

Runs

512 (14.1)

180 (25)

168.9 (21.9)

7.7 (46)

62(3.9)

16 (2)

134 (13)

Exercise station:

328(6.1)

185 (26)

173.7(19.5)

8.5(5.4)

6.6(3.7)

18(2)

144(19)

0.88

0.62

0.64

0.83

0.88

091

0.89

0.003.

0.04

0.03

0.006

0.003.

0.003

0.003

Note: Values are expressed as median (interquartile range). Effect sizes and significance levels were calculated for differences between runs and Exercise stations. The significance level was set at

p < 05. The effect size is given as Pearson s . Significant results are displayed in bold.

Abbreviations: BL,,, average blood lactate; BLmax, maximum blood lactate HR,,,, average heart rate; HR,,,,, maximum heart rate, bpm = beats per minte, max = maximurm, min =
minimum, RPE,,, average relative perceived exertion; RPE,,,., maximu relative perceived exertion.
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Full Hyrox Runs Exercise stations

Spearman’s p Spearman’s p Spearman's p
VO,max -071 001 0.73 0.01 -0.11 074
Body mass 0.02 0.96 -0.11 0.75 048 0.14
BMI -0.07 083 -0.16 0.65 028 04
Body fat percentage 067 003 0.68 0.02 012 072
Muscle mass percentage -0.03 094 -0.07 083 021 053
Hand grip strength 0.09 079 -0.03 094 053 0.09
Endurance training volume ~0.68 0.04 -0.63 0.07 ~0.43 025
Resistance training volume 034 031 029 0.39 035 03

Note: The time to completion for the complete Hyrox®, the accumulated runs, and the accumulated exercise stations were tested for correlations with participant characteristics. The
significance level was set at p < 0.05. The correlation coefficient is given as Spearman’s p. Significant results are displayed in bold.
T I —
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Time effect Time x Group
Interaction effect

Pvalue  Partial 2  Pvalue  Partial 2

DE-COP,p 9029 % 122 7219 £ 7.39% 95.06 + 8.63 88.27 % 5.24 <0.001 0352 0015 0.101
DF-COPyy;. 7276 + 11.35 60.55 + 7.09 81.94 £ 875 74.81 £ 8.13 <0.001 0.238 0277 0.021
DF-COPypy. | 13156 + 1527 109.66 + 16,647 | 13727 £ 138 13219 £ 12.05 <0.001 0.187 0.029 0.082
DL-COP,p 7929 +9.97 61.23 £ 4.40¢ 82.45 £ 9.41 74.88 £ 8.79" <0.001 0.382 0019 0.094
DL-COPy;1. [ 90.71 % 9.68 81.37 £ 9.63 93.66 + 10.07 85.17 £ 7.77 <0.001 0.19% 0859 | 0.001
DL-COPy;. 13125 + 15.18 10472 + 9.28% 139.82 + 1239 127.44 + 11.09 <0.001 0.406 0028 0.083
NE-COP,p | 95.58 £ 10.92 7209 £ 7.23% | 93.80 £ 9.04 90.89 £ 7.03 <0.001 [ 0.382 [ <0001 0273
NE-COPy;. 7693 £ 10.18 61.40 £ 625 81.94 £ 875 74.52 £ 6.88 <0.001 0.346 0.060 0.062
NE-COPypy. | 13154 + 1243 107.09 + 15.76% [ 137.27 + 13.80 13079 + 11.90 <0.001 [ 0.258 0013 0.105
NL-COP,p 8226 £ 9.62 6225 £ 4.44¢ 82.45 £ 9.41 74.30 £7.24 <0.001 0.456 o006 | 0.130
NL-COPyy; | 93.74 £ 9.07 77.12 £ 9.07 [ 93.66 + 10.07 84.74 £ 7.68 <0.001 [ 0.350 0.103 0.047
NL-COPyy, 13519 + 14.69 108.64 + 9.64% 139.82 + 1239 128.87 + 10.59 <0.001 0.39 <0001 0.102

SSististically sipnibont ditrence hetwenn peo-and presat: o < 008: o Stxtarically sipsatcant diflarsse hotwaen: proos o< 008
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Variables Group HB (n  Group NB (n

=10); x+sd =10); X +sd

Body height [cm] 1818+4.88 1803 £4.19 0471
Body weight [kg] 804+8.02 7854822 0607
BMI [kg/m?] 23211 2424244 0923

HB, hypoxic boxing; NB, normoxic boxing , arithmetic mean; sd, standard deviation; p,
vl of wipcibieaines,
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Preliminary part

(10 min)

Main part
(40 min)

Final part
(10 min)

7 min general segment:
light jog; shaping
exercises according to
the gymnastic routine

3 min specialized
segment: shadow
boxing

First 2 weeks of the
training period:
15 min column-based
technical exercises:
single punches or
combinations (straight-
hooks-uppercuts)
performed together
‘with steps (forward-
backward-left-right)

25 min technical
exercises in pairs: one
trainee delivers punches
alternately single or in
combinations (straight-
hooks-uppercuts)
together with steps
(forward-backward-
left-right), while the
other trainee performs
alternating defenses
(block-parry-slip-lean-
back-step-backside-
step-ducking).

Next 4 weeks of the
training period: Same
training content
performed from the
opposite boxing stance
to the usual one

7 min flexibility and
mobility exercises

3 min relaxation
exercises, calming the
body





OPS/images/fphys-16-1550659/fphys-16-1550659-t003.jpg
Preliminary part

(10 min)

Main part
(40 min)

Final part
(10 min)

7 min general segment:
light jog; shaping
exercises according to
the gymnastic routine

3 min specialized
segment: shadow
boxing or coordination
ladder exercises

First 3 weeks of the
training period
(strength endurance):
5 min dynamic
stretching exercises
5 min free work with a
jump rope
30 min station-based
circuit:
Resistance - body
weight
Number of exercises
per circuit - 6
Number of circuit
repetitions - 4
Exercise duration - 305
Tempo - fast
Passive rest between
circuits - 180's
No breaks between
exercises within a
circuit
Ist station: Squat jump
2nd station: Push-ups
3rd station: Russian
twists
4th station: Lunges
Sth station: Plank
6th station: Mountain
climbers

6 min flexibility and
‘mobility exercises

4 min relaxation
exercises, calming the
body

Subsequent 3 weeks of
the training period
(effort abilities):

5 min dynamic
stretching exercises
5 min free work with a
jump rope
30 min interval effort
(airbike):
Interval program 20/50:
8 rounds, 20 s work at
‘maximum subjective
intensity/interspersed
with 50 s recovery
interval performed at
four times lower
intensity, program
performed twice
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Variable EMOM RFT

BLA-Pre (mmol/L) 0902 0904
BLA-Post (mmol/L) 6527 112217
VOyuvg (m/kg/min) 308 £ 3.0 38.1 £ 50
%V Oamas
6557 80+ 10
VOspeai (mL/kg/min) 44%52 483 £5.1°
%V Osmax
9358 102 £ 12*
\
HR,y, (bpm) 15319 1715 12*
%HR o H .
827 913
HRyy (bpm) 173213 1825 9
%HR ax
9354 985 1%
Time domain (min:sec) 1931  0:09 1148 + 2:56
:
RPE, 4x1 71
RPEq 552 9% 1

“Significant difference between workouts (p < 0.05), **(p < 0.001), WOD, workout of the day; EMOM, every minute on the minute; RET, rounds for time; BLA, blood lactates mmol, millimole; L,
lter; VOj,, average oxygen consumption; YOy peak oxygen consumption; mL, milliliter; kg, kilogram; min, minute; HR g, average heart rate; HR ., peak heart rate; bpm, beats per
e Soals. samechs DRt BAHIEa PE: vating of povceved eantion (mbdBed catesnry taa 10 EPE stali)

in, minutes; sec, seconc






OPS/images/fphys-16-1550659/crossmark.jpg
©

|





OPS/images/fphys-16-1550659/fphys-16-1550659-g001.gif





OPS/images/fphys-16-1550659/fphys-16-1550659-g002.gif
FANLLED ECUNE ITST
Frvewion e e

i e
bty

s s e ,
I - |





OPS/images/fphys-15-1511961/fphys-15-1511961-g005.gif
-+ EMOM
o RET





OPS/images/fphys-15-1511961/fphys-15-1511961-g006.gif
= evou






OPS/images/fphys-15-1511961/fphys-15-1511961-t001.jpg
Variable Men (mean

Women

ean

SD) p-value

Age (1) 34 29+5 012
Height (cm) 106237 1715 £ 64 001+
Body weight (kg) 884+ 94 68.8 + 104 001%
Body fat (%) | 1sasss 17435 080
VOumae (mL/kg/min) 483+ 64 47357 077
HRypax (bpm) | 1847 189 + 12 046
Back squat 1RM (kg) |86+ 323 999 + 148 001*
Relative back squat 1RM (kg) Lisson 17£03 012

“Significant difference between men and women (p < 0.05); yr, year; cm, centimeters; kg, kilograms; VO3,,,,, maximal oxygen consumption; mL, milliliters; min, minutes; HR, heart rate; bpm,

beats per minute; RM, repetition maximum.
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Visceral adipose tissue (VAT) volume [cm®]

Women CG (n=21) WB-EMS (n = 22) Difference
MV + SD MV + SD MV (95% CI)

Baseline

493 +349 5674300 | e e

Changes 5+45" 2£47" 3(-261028) 0.07 0911

CG(n=11) WB-EMS (n = 14)

712£396 E L ———

29488 -47 £92" 76 (1 to 152) 0.83 0052
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CG (n = 32) MV WB-EMS (n = Difference MV

+SD 36) MV + SD (95% Cl)

Visceral adipose tissue (VAT) volume [cm?®]

Bascline 569 £ 396 ‘ 662382 l ............... 0425

Changes 13 +66™ ‘ ~16.+69™ ‘ 28(-51061) 043 0.090
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Variable CG (n=32) MV +SD WB-EMS (n = 36) MV + SD
Gender (women/men) [n] 2111 214 0803
Age [years] 592460 58372 0.602
Body height [cm] 1743£95 1732£99 0628
Body height, men [cm] 1835472 1834+67 0993
Body height, women [cm] 169.6 £ 6.6 1667 %48 0.107
Body mass [kg] 89.4+15.7 932151 0.322
Body mass, men [kg] 1013142 1025+ 137 0832
Body mass, women [kg] 832+128 87.2%130 0315
Lean body mass (LBM) [kg]* 57.8+124 602125 0435
LBM men [kg] 7L1£105 739474 0429
LBM women [kg] 50961 51545 0730
“Total body fat [%]* 353£7.4 35292 0946
“Total body fat, men [kg] 296464 273459 0358
“Total body fat, women [kg] 38262 401474 0373
‘Waist circumference [cm] 1013 +119 1027 % 109 0616
WC men [cm] 108.7 8.2 1095 +8.4 0801
WC women [cm] 97.4£118 983£100 0790
Obesity (BMI 230.0 kg/m®) [n]® 17 18 0814
Physical activity [index]” 36+11 36+13 0878
No frequent exercise (260 min/w) [n]” 18 18 0.606
Mean arterial pressure [mmHg] 1048495 1036 +9.4 0536
Number of diseases [n]” 147 111 131095 0515
Number of medications [n]* 125£1.19 1224127 0926

*As assessed by bioimpedance analysis (BIA).
b As assessed by detailed questionnaires.
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Variables

IT group (n = 10)

CT group (n = 10)

Post Mean changes  P-values Pre Post Mean changes  P-values
VO, max 400 £ 031 417 £ 034 017 £ 023 0055 403£023 | 404%025 001 % 0.03 0.366
0, cost 334 £0.09 322015 ~0.11 £ 018 0.077 3325000 | 330%006 ~002 £ 0.05 0365
TTE 830022 | 842%018" 012 + 0,08 <001 827£023 | 826%023 ~001 0,02 0423
100 m-time | 1349 £075 | 1329 £ 068" 020 £0.10 <001 1322 £ 067 | 1323 £ 069 001 =002 0471
400 m-time | 5610 £ 212 | 5544 £ 2.14% ~0.67 £ 050 <001 5551 %328 55.23 + 321 ~028 +0.19 <001
3000 m-time | 52748 + 4.44 | 52261 £ 3.52% -486 + 136 <001 8232412 | 52793344 ~030 £ 112 0414

*p < 0.05; **p < 0.01; VO2 max, maximal oxygen uptake; O2 cost, Oxygen Cost; TTE, time to exhaustion.
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Variables Post-test
Mean changes Cohen's d Mean changes P-values Cohen's d

VO, max ~003 £ 0.12 0.803 011 013 £0.13 0353 043
0, cost 002 £ 004 0619 023 008 = 005 0162 065
TTE 003 £ 0.10 0.762 014 0.16 + 0.09 0102 077
100 m-time 0272032 0.400 039 0.07 £ 031 0834 009
400 m-time 059+ 123 0639 021 021+122 0867 0.08
3000 m-time ~075 £ 191 0.699 0.18 -531 £ 156" <001 153

*p < 0.05; **p < 0.01; VO2 max, maximal oxygen uptake; O2 cost, Oxygen Cost; TTE, time to exhaustion.
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Age (year) ‘ 13.33  0.89 12.83 £ 0.83

Height (cm) ‘ 164.65 £ 525 165.68 + 5.45 165.28 + 9.49 16635 + 942

Weight (kg) ‘ 60.85 + 17.87 61.89 £ 17.72 5857 £ 13.54 59.80 £ 13.33

BMI (kg/m?) ‘ 2220 £ 535 2230 £ 515 2125 £ 3.69 2143 £ 3.60
7 Muscle Mass (kg) ‘ 25.97 £ 455 25.98 £ 521 2628 £ 5.66 27.23 £ 541
» Fat Mass (kg) ‘ 13.50 + 653 13.66 + 7.68 | 12262 44 1234 £533

VO,peak (mL/min/kg) ‘ 39.05 £ 8.17 47.52 £ 851* 40.13 £ 6.37 4842 £ 7.01*

Note: Data are presented as means + SD (n = 12 per group).
*p < 0.05.
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TCHO (mmol/L) 379 £ 050 397 £ 050 376 + 069 387 £073

HDL-C (mmol/L) 149 £ 026 155 +0.28 149 £ 021 157 £0.26
LDL-C (mmol/L) 197 £ 032 | 202 £025 | 191 £ 0.57 205 + 051
| TAG (mmol/L) 1.06 + 047 107 + 0.49 0.87 £ 026 0.89 £ 0.29
FBG (mmol/L) 521036 499 £ 035 4.83 029 502 + 044

Note: Data are presented as means + SD (n = 12 per group). TCHO, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TAG,
wiacridyeend: FBG; Bting Hood slncoss:
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Time effect

Time x Group
interaction effect

P value Partial 72 P value Partial 7
LSI1 (%) 95.44 + 283 9583 £ 192 95.41 % 301 97.30 + 172° 0076 | 0055 0236 0025
LSI3 (%) 96.70 + 1.23 98,67 + 171 9598 + 182 9732 £2.22 <0.001 ‘ 0.189 0.493 0.008
LSI3C (%) | 9413177 9832 + 154% 9461 +2.26 95.49 + 3.56 <0001 | 029 0010 012
ISI6 (9 | 95135140 9854 £ 119% 9670 £ 209 97.93 £ 1.00 <0001 | 03% 0.006 0128
DEDPSI | 03740001 | 0378+0005¢ 03870002 | 03830002 <0001 ‘ 0.625 <0.001 0224
DL-DPSI 0385£0002 | 03760005  0385%0001 | 03820002 <0.001 ‘ 0559 <0.001 0264
NF-DPSI 0389£0002 | 03740007  0388+0002 | 0384 %0002 <0.001 ‘ 0.626 <0.001 0312
NL-DPSI 03860002 03740007 038 %0001 | 0380 % 0005 w0001 | 052 0.009 0114

sStatistically significant difference between pre-and post-test, p < 0.05; # Statistically

et diloanes Delwot: ErouD: - Bk,
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Exercises

The first stage

(1-4 weeks)

The second stage (5-8 weeks)

The third stage (9-12 weeks)

Stand on the balance
board exercise

Supine straight leg
bridge on Swiss Ball

Side-plank with inflated
balance disc

Lunge squat on BOSU
ball

Airex” Balance-pad
Elite exercise

Static standing on the board with
two legs (3 sets: 30s/set)

Isometric supine straight leg bridge
on Swiss Ball (3 sets: 30s/set)

Side-plank with inflated balance
disc with elbow (3 sets: 30s/set)

Lunge squat on BOSU ball (3 sets:
10reps/leg/set)

Single-leg squat with balance-pad
(3 sets: 10reps/leg/set)

Between exercise: 60 s
Between sets: 3 min

Static standing on the board with two legs and eyes
closed (3 sets: 30s/set)

Isometric supine single-leg bending bridge on
Swiss Ball (3 sets: 30s/set)

Side-plank with inflated balance disc and the non-
supporting leg stretches backwards (3 sets:
10 reps/set)

Lunge squat on BOSU ball and inflated balance
disc (3 sets: 10reps/leg/set)

Single-leg standing with balance-pad and the non-
supporting leg stretches backwards (3sets: 12reps/
leg/sets)

Squat on the plate with eyes closed (3 sets: 10 reps/set)

Dynamic supine single-leg bending bridge on Swiss
(3 sets: 10 reps/set)

Side-plank with inflated balance disc and the non-
supporting leg stretches backwards with elastic band
(3 sets: 10 reps/set)

Lunge squat on BOSU ball and inflated balance disc with
5 kg dumbbells (3 sets: 10 reps/leg/set)

Single-leg support with balance-pad lite and the non-
supporting leg stretches backwards with elastic band
(3sets: 12reps/leg/sets)
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Exercises

The first stage (1-4 weeks)

The second stage
(5-8 weeks)

The third stage
(9-12 weeks)

Front barrier jump (6 hurdles)

Lateral high-knees with hurdles

Lateral barrier jump

Depth jump

Multi-direction jumps with hurdles

Intensity and number of contact with
ground

Rest

Double-leg front barrier jump (15 cm)

(3 sets: 10 reps/set)

4-hurdle (15 cm)
(3 sets: 2 reps/set)

Double-leg jump (15 cm)
(3 sets: 10 reps/set)

Jump with 20 cm box (3 sets: 8 reps/set)

‘Triangle jump with double-leg
(3 hurdles)

(3 sets: 6*3 reps/set)

Low intensity
144

Between exercise: 60 s
Between sets: 3 mi

Single-leg front barrier jump (15 cm)
(3 sets: 5 reps/leg/set)

6-hurdle (30 cm)
(3 sets: 4 reps/set)

Double-leg jump (30 cm)
(3 sets: 12 reps/set)

Jump with 30 cm box (3 sets: 8 reps/set)
Square jump with single-leg (4 hurdles)
(3 sets: 83 reps/set)

Middle intensity
234

Single-leg front barrier jump (30 cm)
(4 sets: 5 reps/leg/set)

6-hurdle (30 cm)
(3 sets: 6 reps/set)

Single-leg jump (30 cm)
(3 sets: 15 reps/leg/set)

Jump with 40 cm box (3 sets: 8 reps/set)
Hexagon jump with single-leg

(6 hurdies)

(3 sets: 12*3reps/set)

High intensity
325
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