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Path relationship

Physical exercise — Cardiorespiratory fitness

Physical exercise — Inhibition
Cardiorespiratory fitness — Inhibition

Physical exercise Drug craving,

Inhibition— Drug craving
Cardiorespiratory fitness— Drug craving

#% means p-value < 0.001.
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Effect type

Indirect effect 1

Indirect effect 2

Indirect effect 3

Direct effect

Total indirect effect

Total effect

Pal

elationship

Physical exercise — Cardiorespiratory fitness —

Drug craving

Physical exercise — Inhibition — Drug craving
Physical exercise — Cardiorespiratory fitness —

Inhibition — Drug craving

Physical exercise — Drug cra
Physical exercise — Drug craving

Physical exercise — Drug craving

Effect size

~0.16

~0.10

-007

-028
-033

~061

Bootstrap SE
005

0.07
0.03

0.10
0.08
0.04

LLCI

~0.26

-0.29

-0.13

~0.44
-051

~0.68

uLcl

~0.08

~0.02

~0.03

~0.06
-022

-053

Effect ratio

26.93%

16.42%

1L17%

45.48%

54.52%
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Variables

Physical exercise

Model 1

Drug craving

Model 6

Model 7

Drug years
Physical exercise
R
F

* means p-value < 0.01.

-018

003

1038%%

Cardiorespiratory fitness Inhibition
Model 2 Model 3 Model 4 Model 5
-016 ~006 ~0.14 ~006
059 043
003 036 002 0.200
833 84720 564 378545

028

008

5.13%%

019

-047

029

6287+
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Variables SD

(1) Physical exercise 1541 805 -

(2) Cardiorespiratory fitness 32,93 516 0,60+ -

(3) Prudence 3143 7.92 037+ 0.24% -

(4) Self-confidence 1832 483 038 043 043%% -

(5) Self-control 1524 301 0.29%% 032%% 0347 056" -

(6) Drug cognition 2926 893 —038F | -038FF | —034* 032" —020%* -

(7) Craving 1320 533 SOSI | S054T 03I 042v —039%F 055 -

degree

(8) Irrational belief 1551 577 —040% | -034% | —0291%F | —027% | —018* | 047% 048+ -
65.00 1268 044 039 087 079+ 066%F | -038M | —04s | 033

(10) Drug craving 5796 1648 —05IM | -050% | -038%F 040" —030%% | 088% 079 076"

*means p-value < 0.01
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Physical fitness intervention components

Monday 4-6 sets of 10RM pull-ups, 3-4 sets of 15 s pull-ups, 2-3 sets of SRM deep squats, 2-3,400 m running

Tuesday 4-6 sets of IRM bench press, 3-4 sets of 10RM snatch, 2-3 sets of 20 self-weighted pull-ups, 1-2 sets of 3000 m running
Wednesday 4-6 sets of 10RM deep squats, 3-4 sets of 10RM seated squats, 2-3 sets of SRM pull-ups, 2-3 sets of 400 m running
Thursday 2-3 sets of 20 self-weighted pull-ups, 3-4 sets of 10RM snatches, 4-6 sets of IRM bench presses, 1-2 sets of 3,000 m running
VFriday | 2-3 sets of SRM pull-ups, 3-4 sets of SRM seated squats, 2-3 sets of SRM deep squats, 2-3 sets of 200 m running

Saturday Breaks

Sunday Breaks

Note: RM, repetition maximum.
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a-tDCS (n =12)  Sham(n = 12) P (time x intervention  P(time) P(intervention

mode) mode)

Pre Post Pre Post

Self-weighted pull-ups | 17.35 + 1767 + 1858 + 1942+ 0401 | 0533 0650 0246

(reps) 438 3.87 496 440

5RM pull-ups (kg) 275+ | 2848+ 2479+ 2491 = 15141 | 0.031% 0.080x 0312
471 4.76* 5.59 513

Self-weighted deep 1333 1358 = 1450 = 1467 = 0234 | 0633 0861 0348

squat (reps) 392 380 430 438

SRM deep squat (kg) | 9375+ | 9500 + 9458 + 9417 £ 159 | 0219 0884 1.000
882 929 1054 1041

Note: * indicates a significant difference between pre- and post-stimulation (p < 0.05), ** indicates a highly significant difference between pre- and post-stimulation (p < 0.01), # indicates an
interaction between stimulus type and pre- and post-stimulation (p < 0.05), # indicates a strong interaction between stimulus type and pre- and post-stimulation (p < 0.01), RM, repetition

.





OPS/images/fphys-15-1383491/fphys-15-1383491-t004.jpg
a-tDCS (n P (time x P(time) P(intervention

intervention
Pre mode)

15s pull-ups (reps) 9.08 +278 | 9.17 262 ‘ 942+277 | 9524259 | 8352 | 0322 ‘ 0.110 % ‘
Vertical jumps (cm) 5625 + 0.67 | 57.98+098* | 5672+ 111 | 5619+133 13313 [ 0.013# ‘ 0.029x . ‘
Swimming starting 3135038 337026 34042 315048 | 5a2 | 0029 0.040x

distance (m)

25 m freestyle (s) 62056 1475071 1231206 12325074 8329 | 0220 0217

Note: * indicates a significant difference between pre- and post-stimulation (p < 0.05), ** indicates a highly significant difference between pre- and post-stimulation (p < 0.01), # indicates an
itaraciice Detwieon: sitnulss e ol pre-diid possatimnlation b < 0 8% hadicates 2 sstong iueaction bebwees st trse and s sad posbsmnline (< A1
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Gender Male: 9, Female: 3 Male: 9, Female: 3 0150
Age (y1) 2025 £ 1.96 2033 £ 137 0909
Height (cm) 173.56 + 5.67 17443 + 478 0467
Weight (kg) 6813 £ 10,12 7034 £ 8.69 0534
BMI (kg/m) 2278 +3.97 2329£278 0621
Years of training (yr) 10.70 £ 1.43 1017 + 1.04 0.494

T r——
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O Integrated approach (Mixed

dry-land & swimming)
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ES | Time Effect

ANOVA

Protocol effect | Protocol x time

Metabolic response
Lactate (mmolL™) | 15+04 | 12823074 | 518 16204 | 102+447 270 17205 | 41s23 141 | F=1891;p<0001 | F=69; p<0.001 F=67.8; p<0.001
Mechanical response
€M (em) 361294 275:737 | 100 | 37.0+44 30241 355292 306767 F= 1117 p <0001 F=119 p<0.001
MPF (N) 788.4+119.8 710.1 + 1019 —0.69 781.5 +120.2 735.8 + 108.0" 783.9 + 108.6 735.5 + 98.9** F=35.1; p=0.001
MPV (ms™) 0.98 +0.08 0.83+0.1257 —1.44 098 +0.08 0.87 +0.10** 0.98 +0.07 0.88 +0.10"* —1.06 | F=86.9; p<0.001
MPP (w) 7000 +118.1 | 550.6+109.6 <7 | —129 | 694.1+1189 | 5946+119.6™ -0.82 | 687.2+1048 5927 £933** —093 | F=61.2; p<0.001 F=7.1; p=0005
response
RMS (%) | 12382254 1142301 | -043 | 11702334 | 949+233* | 075 | 11562298 | 10732280 | -028| F=167,p=0001  F=080;p=047 | F=14%p=026
MDF (%) | 950:92 926104 | 024 | 976+104 | 925139 | 040 | 970%77 |  91.6=194 035 F=298p=011  F-=005p=095 | F=024p=079

Data are mean + SD, 11 = 22. TS, traditional sets; CS6, cluster sets of 6 repetitions; CS2, cluster sets of 2 repetitions; CMJ, countermovement jump height; MPF, mean propulsive force; MPV, mean propulsive velocity; MPP, mean propulsive power; RMS, root mean square
juat. Pre, baseline measure; Post.

from electromyography (EMG) data; MDF, median frequency from EMG data. Both mechanical and neuromuscular data were obtained from the test against the load that elicited a ~1 s~ velocity at bascline measurements in ful.

after exercise; ES, effect size. Statistically significant differences with a CS2 protocol: CS2 (p<0.05). Statistically significant differences with a CS6 protocol: CS6 (p<0.05). Intragroup significant differences from Pre- to Post-training: ‘p< 0.05 **p< 0.01, ***p< 0.001.
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» X Monitoring training
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Heart Rate (HR) or Heart YES
Rate Variability (HRV) Height / weight
n=12 87 % (n=21) n=3
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When ?

Complementary
mobility training ? What type of mobility ?

Dynamic
n=12

Pre-training routines
n=15

Dedicated sessions NO
n=3 8% (n=2)
Dynamic and Static
n=8
Post-training routines YES

Static
n=1

n=1 92 % (n=22)

To increase joint range For injEer prevent?on To improve coordination
priinin (agomst/_ar_\tagomst and segmental To warm-up the joints
o6 deficits) dissociation n=3
n=4 n=4

For what purposes ?
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Assessed for elgibility (n=38)

IS Excluded (n=8)
+ Not meetinginclusion criteria (n=2)

+ Declined participation (n=6)

Randomized to limbs
(n=30)

7

Discontinued with reasons (n=7)
+ Personal reasons (n=4)
+ Non-compliance (n=2)
+ Injury outside of the study (n=1)

T

Analyzed (n=23)
+ Excluded from analysis (n=0)
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ICC (95% ClI)

TMG variables

Dm 098 (0.97-099) 6.1%
Te 0.94 (0.90-096) 5.1%
Td 097 (0.95-0.98) 21%
vd 099 (098-099) 5.7%
oMy 099 (0.98-099) 21%
MVIC variables

MIF 095 (0.91-097) 5.9%
REDmax 091 (0.80-0.96) 81%
RED 59 077 (040-091) 238%
RFDg 100 076 (0.19-093) 214%
RFDg 50 082 (055-093) 182%
RFDg 200 074 (0.46-097) 145%
RFDg_i00 074 (047-087) 122%
V1-load variables

MPF 098 (0.97-099) 3.6%
MPV 088 (0.82-092) 53%
MPP 089 (0.84-093) 7.5%
EMG variables

RMS 098 (0.97-099) 9.3%
MDE 096 (0.93-097) 5.2%

ICC, intraclass correlation coefficient; CI, confidence interval; CV, coefficient of variation
TMG, tensiomyography; Dm, musdle displacement; T, contraction time; Td, delay time
Vd, velocity of deformation; CMJ, countermovement jump; MVIC, maximal voluntary
isometric contraction; MIF, maximal isometric force; RFDmax, maximal rate of force
development; RFD, ,, rate of force development from the onset of force production to
50 ms; RED; 10, from the onset of force production to 100 ms; RFDy.,50, from the onse
of force production to 150 ms; RFDy g0, from the onset of force production to 200 ms
RFD-1o0, from the onset of force production to 400 ms; V1-load, load representing the
60% 1RM at pre-testing; MPF, mean propulsive force; MPV, mean propulsive velocity;
MPP, mean propulsive power; RMS, root mean square averaged from the vastus mediali
and vastus lateralis muscles; MDF, median frequency averaged from the vastus medialis
and vastus lateralic muscles
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Protocol p-value

MPV-best (ms™") 09220.09 | 0922009 0922010 F=069; p=051
MPV-loss (%) 3151045 2 | 280 9.8 17371 = 86.3; p <0.001
MPV (ms™) 0.77 £ 0.115% &2 | 0.80 = 0.10%* 0.84+0.10 F=96.1; p<0.001
MPF (N) 677.3 = 91.0°5> <6 | 687.3 +90.8 699.8 +105.0 F=17.8; p< 0001
MPP (w) 4985 + 88.0°% <2 518.1 +76.8° 551.4 % 88.2 F=60.7; p<0.001
RMS (%) 1142 42565 1016 + 147 97.4+15.1 F=514p=0.16
MDE (%) 85.0 10355 2 93.0 = 1452 102.5+ 108 F=204; p<0.001

Data are mean + SD,

2. TS, traditional sets; CS6, cluster sets of 6 repetitions; CS2, cluster sets of 2 repetitions; MPV-best, best mean propulsive velocity (MPV) within the training session

MPV-loss, averaged velocity loss within each set calculated as the relative difference between the best and the last MPV within each set; MPF, mean propulsive force; MPP, mean propulsive
power; RMS, root mean square from electromyography (EMG) data; MDF, median frequency from EMG data. Statisically significant differences with a CS2 protocol: CS2 (p < 0.05)
Statistically significant differences with a CS6 protocol: CS6 (p < 0.05).
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Te (ms) 246+35 26653

249+38

24337

Ccs2
Post

233:34

ANOVA

ES | Time | Protocol

.28

effect

effect

Protocol x

Td (ms) 24319 22725

~066

239+26

~030

24629

21926

~0.96

F=240;

Dm (mm) | 589+143 | 359+107 2 178 547+197 | 426129 " |_0.71| 6.18+225 | 569255 020 F=19.3; F=102;
P<0.001 p=0.001
vd 0.121%0.027 0074 %0024 | ~1.81 | 0.113 0045 | 0.090 =0.027' | ~0.61 | 0.128 + 0.048 | 0.128 +0.060 | 0.00 | F=11.4; . F=139;
p<0003| p<o02 P <0001

(mmams™) |

Data are mean + SD, n = 22. TS: protocol consisted of performing 3 sets of 12 repetitions with 60% of IRM; CS6: protocol consisted of performing 3 sets of 12 repetitions with 30 seconds intra
set rest after 6 repetitions with 60% of 1RM; CS2: protocol consisted of performing 3 sets of 12 repetitions with 30 seconds intra-set rest after 2 repetitions with 60% of 1RM; T, contraction tim
Td, delay time; Dm, muscle displacement; Vd, Velocity of deformation radial (Dm/(Tc+Td); ES = within-protocol effect size from Pre to Post. Intra-protocol significant differences from Pre t
Post: *p< 0.05, **p< 0.01, ***p< 0.001. “indicates significant differences with the CS2 protocol at the corresponding time-point.





OPS/images/fspor-06-1467348/fspor-06-1467348-t004.jpg
TS Csé Cs2 ANOVA
Pre Post 23 Pre Post ES Pre Post 125

Neuromuscular response Time effect | Protocol effect | Protocol x time
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Variables Dr
Physi

g Types

lexercise  Traditional drugs

New drugs

‘Traditional drugs

New drugs

Inhibition Traditional drugs
New drugs

Drug craving Traditional drugs

New drugs

108

197

108

197

108

197

108

197

1767
1417
33.03
3287
67.43
63.66
50,01

6233

SD
816 162 011

791

564 024 081

489

1251 250 001

1260

14.14 -693 <0.00

1607
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Demographic variables Mean + SD/n (%) Drug use/Exercise-related data Mean + SD/i
Age (years) From 1910 61 37.26 £ 846 Drug types ‘Traditional drug 108 (35.41%)
Height (m) From 155 to 1.88 174006 New drug 197 (64.59%)
Weight (kg) From 51 to 111 78121105 Relapse 0 170 (55.74%)
Sex Male 272 (89.18%) 1 101 (33.11)
Female 33(10.82%) 2 22(7.21%)
Education Primary school or below 73(23.93%) 23 12(3.93%)
Junior 134 (43.93%) Drug use years From 1020 7224442
Senior 68 (2230%) Amountof exercise | From 1 1064 154141805
College or above 30 (9.84%) VO,max From 25 1039 32934516
Career Unemployed 67(21.97%) Intensity Low 98 (32.13%)
Self-employed 179 (58.69%) Lower 78 (25.57%)
Staff 37(12.13%) Moderate 54 (17.70%)
Manual workers 22(7.21%) High 75 (24.59%)
Time 21-30 min 143 (46.89%)
31-40 min 101 (33.11%)
41-50 min 37 (12.13%)
251 min 24(7.87%)
Frequency <1 per wk 124 (40.66%)
2-3 per wk 55 (18.03%)
4perwk 58 (19.02%)

5 per wk. 68 (22.30%)
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Cronbach’s a

Variables ~ KMO, Bartlett Common Cumulative
Sphericity test  factors variance (%)
Inhibition KMO =0.93 Prudence 10 4017
p<0001 Self-control 5 5588
Self-confidence 4
Fit index: XY/df = 1.309; GF = 0.94; AGFI = 0.92; NFI = 0.94; IFI = 0.99; TLI = 0.98; CFI = 0.
Drugcraving  KMO =094 Drug Cognition 10
p <0001 Craving 5 57.02
Irrational belief 5 66.45

Loading AVE
0.64-0.74 091 050
0.68-0.83 038 0.60
0.77-0.89 090 0.69

.03
0.65-081 092 054
0.71-088 091 0.68
077-085 091 0.68

Fit index: X¥/df = 1.56; GFI = 0.92; AGFI = 0.90; NFI = 0.94; IFI = 0.98; TLI = 0.97; CFI = 0.98; RMSEA = 0.04.

091
088
090

092
091
091
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Variables Sex
Physical exercise | Male

Female

fitness.

Inhibition Male
Female
Drug craving Male

Female

272

33

272

33

272

33

272

33

1628
824
3336
2939
66.69
51.00
56.36

7118

SD P
835 308 0003
353

501 428 <0001
509

nss 727 <0001
1281

1532 -416 <0001

1977
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3.Was the exposure measured in a valid and reliable way?
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