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PURPOSE This narrative review aimed to summarize recent human EMG studies of
intermuscular coupling and muscle network analysis, with a focus on their conceptual
basis, interpretive assumptions, and analytical procedures, and to propose stage-
specific reporting items to improve methodological transparency and cross-study
comparability. METHODS Fifteen studies met the inclusion criteria and were reviewed
for preprocessing, coupling metrics, frequency-band selection, network construction,
thresholding, directionality analysis, and comparison units. RESULTS The included
studies varied in preprocessing, coupling metrics, frequency-band selection, network
construction, thresholding, directionality analysis, and comparison units. This
methodological variation is not merely a limitation, but partly reflects differences in
task demands, participant characteristics, measured muscles, signal properties, and
analytical aims across studies. In addition, each coupling metric captures a distinct
aspect of intermuscular relationships, including time-domain covariation, frequency-
specific synchrony, cross-frequency interaction, nonlinear dependence, or directional
influence. CONCLUSIONS Muscle network outcomes should be interpreted as task-
dependent coupling structures shaped by both physiological and methodological
factors. This review proposes stage-specific reporting items for EMG data preparation,
coupling estimation, matrix specification, network construction, graph metrics,
and condition or group comparisons. These reporting considerations may improve
methodological transparency, reproducibility, and cross-study comparability in
exercise science.

kl 2 AN ZES} FE0 2 AGEHE A H (hierarchical) I 02 A

gow, o] YL 25 AL-AY, shs E oA 7 S 9AE
A7) FA AL e A 52 7ot of= 71E 71s0lH 2 AFolsls 2AE ATl grh(Cattaneo & Parmigiani, 2021:
N7AA 9 ZA(neural control), ZZA 9] 1€, T-ZZAA 9] sto] Franklin & Wolpert, 2011; Merel et al., 2019; Wolpert et al.,
A}5 A8 (interaction)dhd A|7ko] Al 3 2011). Lo S-S A= g Aok, TA] dolE, oF Rl 2

w2t 2
th(Scott, 2012; Ting et al., 2015). &
2Q& ] ndoA FHH 25 Aol =Tkt

Taa

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Zo] v 3 Fifol FEAH, o] 23t M5 (variability)S ©
&% 93] Ahgo] ofuizt 2| A Aga] 9Ig 2 Wk
AR Z By Eo] gHDhawale et al., 2017; Wu et al., 2014).
2999 288 S 75, 4P bottom-up) 47 AR, X
& 59 wE 2o A3tE FH 2 YEPdtH(Peterka, 2018;

Proske & Gandevia, 2012; Scott, 2016). 2 $&Eo A= AT

334

© Korea Institute of Sport Science


https://crossmark.crossref.org/dialog/?doi=10.24985/kjss.2026.37.2.334&domain=pdf&date_stamp=2026-06-31

EMG-based Intermuscular Coupling and Muscle Network Analysis: A Narrative Review 335

Al(stretch reflex)?} 2 @A A 3] Z(monosynaptic circuit)”}
w2 B8 gdotal, A<= f|(supraspinal) 3|2} 1A 9] 449 ¢
g2 Aidoz =9 A7F HEojlA A b I A =280 o]
gheh(Scott, 2016). 7 HEML =gt 2} BAgofgk o] ¢k
ow 7t 7R Al ZA(sensory reweighting)S &9 &7 24
o wisto] whet AAQE 9] wlA] 2ol Hofgtth(Assldnder &
Peterka, 2014; Peterka, 2018). o] g0l o8] £59] L&
4T HPH0E Hop/|Et AR XEE 0] T HREH= IS B
olt}(Boonstra et al., 2015; Kerkman et al., 2018; Ting et al.,
2015). Al 43k &5 AT 1 24 Hd2 25 AlUA
(muscle synergy) 59 7122 thglA gLon], o= AZGA 7} o
O AREE TGedhoto] A-8S Aok WA stHE =9=o] &
SHBizzi & Cheung, 2013; Ting et al., 2015). w&kA 219 &
57 A8 olsiotw N 59 24 WSHE ofle}, off 2
£ SAl S FdT 1 HIF FA7HA A oHE 87t Qi

gds 4 FFE BFSe] dolMe vdEd &4 T4t
Zastty, 1 ZAE(electromyography, EMG) = 599 &
slofl WE 259 H7|H &5 HASHoE ST £ 9o 334
A F 2EE Eote HEH T2 AMEE O] gtk (Muceli &
Merletti, 2024). & &52] EMG A% Alo] #AE FFslole
22 259 B7|SHmotor unit synchronization)E F3+ %
o= st Aol A HASH O (Farmer et al., 1993), ©]
= &% 7t Z¥(intermuscular coupling, IMC) 9= o]o]%ct
(Boonstra & Breakspear, 2012; Boonstra, 2013; Kerkman et
al., 2020; Laine & Valero-Cuevas, 2017). &2 A]7]0] YA %=
(electroencephalogram, EEG)?} EMG Ate]9] m&-£& At
(corticomuscular coupling, CMC) 7%= $HA| @A s} o,
IMC&} CMCE &7 AREC =X &40 7|ofoh= fd A=t
H I FR2E FESteE A L7t o]F0]A fHConway et al.,
1995; Liu et al., 2019; Mima & Hallett, 1999).

=5 3 A oY EEABAR ol FRE0] ASEHE=E 35
A& (common input)d} T E 0] =29]F o] gtHBoonstra, 2013).
T 42 o] LFAFANEA FEo] AEE= AEA JE A
B =gtk (Farina et al., 2014). 3% 417 #5(common neural
drive)Z 1 92 712 L5T9 EIE Ak o] L5 &0 vy
e AEE 7M7Y, o8 259 4004 fARE HiRE IEE
% QUtH(Farina et al., 2014; Farina & Negro, 2015). o] -2 2
3 AF7} ulolz A Hohs G o] 2EAFAE =29 A
o sigot=Al, & =9 &4 Hxo| Fot=AE E2ldf o4
5}7] 9Jst 7]&0] Eth(Boonstra, 2013; Dideriksen et al., 2018;
Farina et al., 2014).
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At (Boonstra et al., 2015; Kerkman et al., 2018: Kerkman et
al., 2020). Boonstra et al.(2015)2 13| X o]&(graph theory)°l
7|9kete] oS EMG Afel9] 23S YIESA FH=E BdsH=s 3
4= ANEeH, o] E@oA E52 LE(node)E, A A#E
AEE TAE dd(edge)R FoHY. olHt S S5 UEYA
(muscle network)gl F-E2tc}, &85 & 29 TAE o8 =29
AY FxE 9okt 27 Hsto A 5ol olBA A=A
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Fale 4= 9l om(Garcia-Retortillo et al., 2025), 289 77| ¥
SHE ofyz} ofd 5+to] 3 Fol=A], B BAVE ol8A &
FA A, F2Y F4lo] ojtol] FAEHE=AE ALE AT 5= 3l
o} SHE AU A] 7|9 Bef7t oS 8 A9 4 84F 99F
o B8 Aot ul Hdl, &5 YEHT A2 5 Alo] TA 19
220 27 AAE 89olEE, F JIL2 S oS tFe Y
o HeA o 2 =9l5]o] 2thKerkman et al., 2020). &= 7+
A oS 20 R ol FE2 AlAH 7S A-ga) Al
< @7 1Esh= HES A AesHNetwork Physiology) #H %}
AA = cHBalagué et al., 2020; Balagué et al., 2022; Bartsch
et al., 2015).
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o] =950} gt} AT = = Y, &5 Ak, TH JS
of wet thts 29| widd BE 2] AFH= At B
1% 3L 9l o™ (Abenza et al., 2025; Garcia-Retortillo & Ivanov,
2022: Garcia-Retortillo et al., 2025), A& EofoA= =3}, 1t
4 BT, HESI 22 2A0NA A 29 M oW AR
S22 EEW] o F8 WIkE 23T & ol&ol AAE %
tHJiménez-Grande et al., 2021; O’Keeffe et al., 2022; Roeder
et al., 2024).
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EQ3 9 A7t HEAdo] S7tohe FHdol B UtHAlbarracin et
al., 2025; Boonstra et al., 2015). 24 3 B4 FA A= Z2
AF Aol &5k 5 4o] 9F 25 Hz o|s} theollA] B =2 5|0
AAE Hof, AR F20 A Fukg: E/do] AZAE ] o]
AA = At Borzelli et al., 2025). BX7HA] =8t AHE IHA|
Al @ ARZ e £Yo1A] gokd 44 Atol7t A U EY A9
Azt AT BE A oA FEE] Y7 E s3ith(Abenza
et al,, 2025). 3HH, 23t 2790 AM8H 78 203} AS A2 A%
T Ao A3y g & & AUk 538G AFEOA 5T L5
BollAl £793 £ EMGY] FAo|ojdArt @= 71&53 4= 715 At
olofA ¢F F v Zpo|E Htt= Hile T2 A9 T2 & &
oM &7 g0l wet A3t 4o EHd 5= AU AART
(Mohr et al., 2018).

22 WA, £4 A7 9] Aol= A+ 7H H|AL 7He4
& U Ataict glolE AAY g, 29 AH# 4
@7l 71€0] 9t 38H AY F2E TS0k v|IsH] of
A}8}o] o]ofz] 3l th(Bastos & Schoffelen, 2015). ¥ YEH
TolA= 4 479 tddol A BlnE ofPA et 14
HA s}, AT 7R A2 HAlo] YIEQA A 1ko] v]A]
£ JTo] AAZ R HFE] gom, T2 449 B1 S} =
o7} &5 YEH A EokolA % A R 3A 2 ek (Buchanan et
al., 2020). A 2F HIILE 7FsoHA ofew 24 dAE Aol 4
o] w2z FFE FEsta, A4 A4S ojd FAoE K]
At d g7} Q).

L oL
2 9

N
.0 12
o

¢

s

LI
O, 2 Ho o of

Korean Journal of Sport Science 2026, 37(2), 334-349



336

T.-Y. Park, K.-M. Park, Y.-M. Kim, J.-M. Kim, and H. C. Jung

ojo] B A3l A& 1F FAS pay T 7] B2HE 37
et o e THE VN 28 2 2Y 4 28 HEYA A
7o) gt a4 AA|, B4 Axjo] Bt HZ FFES HAL. o]
€ EYE dolg g58e AH, 2% 24, YEYDL =&, 7=
Hio] o2k B4 ¢AE BI FEG I AT Table 3-1),
(Table 3-2). FAh= AAH el % ‘l»E— A4 %M B 7}015&
Ql(reporting guideline)°] ofHzf, & L
Aol AFL MAE A0 v g9l
Qajolch & 1O Tlole A7 FOl A&A FU, A7 2
T 7H5H B 15 BT P4 Atel2hs F Sdef lot
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T

Al
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B 722 <A JZH(narrative review)® AAE Yo, AN &
2r9] £ A3 B o] AIIE BHESEY] 99 PRISMA 2020 XA
(Page et al., 2021)014 A|AIZE Bl & 71-2d] & 112H9] P4l
AL 7Hstt Q4F FxoQlr) ot 2 132 9 JEAT 9
stow, Abd §5E ZEEZ(: PROSPERO 58), & ¥ o4
o] 59 HER | 93t olF 238, 9 W B/ ava7] &
3t 5 AAZ HE(systematic review)2} HEHEA Q] H&E HX}= F
BokA] ATt olE et 912 A2 1H| FH HAo] THAE 7
28 27 A 9 48 YEYT A7) Ny ol JA|, £4 E
o]l Het | FFS FEsta, B4 dAE B FAS Ajbeh=
Zof| 17| wfZoltt.

A Ak
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B A4 202649 149 SFstqie). 5 dloJEjHe]A % PubMed
(MEDLINE)& 83921, Google Scholaro|A= HE HAMS
ottt PubMedolAl& £ 1&9] a4 A9 &5 7t A3t
45 YESFO] #3t A5 Higk 2Folr] floff offet 2 A
AMAS AHE-SFI T

iy

“intermuscular coherence” OR “intermuscular coupling”
OR “intermuscular synchronization” OR “intermuscular
synchronisation” OR “muscle network” OR “muscle
networks” OR “intermuscular network” OR “intermuscular
networks™ OR “inter-muscular network” OR “inter-
muscular networks” OR “brain-muscle network™ OR
“brain-muscle networks” OR “coherence network” OR
“coherence networks” OR “corticomuscular coherence”
OR “corticomuscular coupling” OR “cortico-muscular
coherence” OR “cortico-muscular coupling” OR “EMG-
EMG coherence” OR “EMG-EMG coupling” AND
“electromyography” OR “EMG” OR “sEMG”
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“J(co-contraction) 4+ ‘ﬂ% 7]%@ A+E
A QJstHct. AA|, T8 EMG-EMG 2% £+ &% Y EYI7T
Az} A7} opd AT, AAW 1A -8 AT (corticomuscular
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3 A%2 PRISMA (preferred reporting items for systematic
reviews and meta-analyses) 7Fo|=2FQ10] whe} (1) 4, (2) 23
24, 3) A48 HE, (4) ZF9] 49A=2 #=Follon, 7+ gAY
Aik= (Fig. 1)) AAISFAtH(Page et al., 2020)

A dA o A= PubMedollAl 362%-& A'Hs3 1L, Google
Scholarol 4= PubMedoll MQ1=#] 2 1#(Albarracin et al.,
2025y& F7t& A3t Google Scholar®] YA 23h= B&
i 71eke] Q] AMEA & 1] S 7= BgdehA] oF
Atk PubMed 23e} SEE= A0 & wdsto] Azgd Z1Q) Ao

AlQlstaict. 2atH 0 & 363Ho] A3 o] Ut

232 GAA = 363HY AlET 255 HEsSt] FE 99
oF BgobA] b= 341HS Aot 749 Al A= 9Y &5
BT HIF A, HEMG 33 e 5 4, 2% EEVE
A3 4= glo] F5 Rt 7Iett AT, 2 1 AR Fae
= WA, FEAA YA A7} obd S FE T

HAG HE dAME £232dE St 22H ] AES HES)

|

Records identified from databases :
PubMed (n = 362)
Google Scholar (n = 1,610)

Records remove before screening :

Duplicates and Google Scholar broad full- text matches
not aligned with the review’s context and keywords
(n=1,609)

Records screened (title and abstract) (n = 363)
Records excluded (n = 341) :

IDENTIFICATION

I

|

Single-muscle activation only

Non-EMG measurement or animal study

SCREENING

Co-contraction without coupling outcome

Off-topic match or non-original publication

|

Reports assessed for eligibility (full-text) (n = 22)

l

)

Reports excluded with reasons (n=7) :

Review article (n = 2)
Brain-muscle network (EEG-EMG) (n = 2)

ELIGIBILITY

Not primary outcome of multi-muscle coupling/network

{n=3)
|

Studies included in this review (n = 15)

Listed in Table 1-1, Table 1-2, and Table 1-3

[ INCLUSION |

Fig. 1. PRISMA flow diagram of the literature selection process
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o 7HE ASAT. A A FH EE 28, ¥-28 YED
(EEG-EMG tH5 29) 9 29, o5 EMG-EMG 2% E= &5
YESIZ7E U3 A7} ok AT 3golch, M4 FEOIA AelE
B9 % ot 2 2] A o)y kolo] Baifuz B2 ol
o2 g8seth Ao 58] X 12| AE W] Ze

o™, o]&L (Table 1-1), (Table 1-2) ¥ (Table 1-3)°| 7|&
st

A= A= R Me T

2% LohE ZF Ao AY] FES ARHAE), ol B, S8 =
A3k A, Holg g5 FREAE 4, E254), A 3 B
o] Y EQF B4 A3} B ofR HAo| ALE 2 gid, A
A7} AA S A4 A e 2 skt B PE o2 Hesh
o] A+ 71 B|i 7Fs/go] S E LS st

222 ME 2HE B HEsHA &1, ofF £3OIA BHEHE
4_.5 7].14_1,]- HH:HE;Q A—]Eﬂo] 7—1_1,]. Ez \:ﬂ oﬂ/g}oﬂ u]i]}‘_—_-_ Cg‘éoh% %
Aoz AEsiolnh. k3 dold IS5 AA, 2% 4, YE
3 =E, 72 v 0|2 BA A 2% AR K e
(Table 2-1), (Table 2-2)°l J&|sto] A5ttt o]= & 1zke
T WA B2Ql B oA B 4] Ak A A4t

L

5 Y EYA

<% 7t 2% (intermuscular coupling, IMC)2 A2 E}E 289 2
1% 2-5o] B3t PO R MAE= IAE AT oA JEst
3t 7l doltkBoonstra, 2013: Laine & Valero—Cuevas 2017). IMC
% T &5 Aol A o2 AXE= H7F o (Boonstra et

., 2015), &3 FYoll= o7 5ol Ao TAsER A2
‘:}10 oA FAI w2 Yepdti(Kerkman et al., 2018).
webs AIE F7 e AANCE FEsr]= ojf ey, ojd &
S70] 22 FALE So|7H=A], FUY BATE ogA ‘;}ﬂ'ﬂ%
A 7HA A A D2 7F Atk Kerkman et al., 2020). s
%29 AL 285 L E(node)E, A% AHE AEH 4357415
Z(edge)Z TASHH IHZ FH=Z 7|&T 4 o, ol +4
S &5 YEYA(muscle network)2t $Fch(Boonstra et al., 2015;
Kerkman et al., 2018).

TAENA TEE= A4S 9 414 7149 AR X #E7} ofy
tHBoonstra & Breakspear, 2012; Boonstra, 2013). Agtof&= A1
73 5 9ol A7 49, A5 2 24, 2449 7148 dF
SHA #oJd 4 QUtH(Proske & Gandevia, 2012). IMC7} 4173
A 53 dZE s 2AE 55 YB(common input)T 35 4l
7 7-5(common neural drive) 7H'gollA] AA|E o] $rtH(Farina et
al., 2014; Farina & Negro, 2015). 35 Y82 o8] SFAAZAE
o FfEo] A== AldA 4 JES Lok, 38 A3 52
1 49 7Hed LeT9 IR HEEo] &5 &) HgE= 4

o
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Table 1-1. Descriptive summary of experimental studies on muscle networks included in this review

Code Author (s) Item Description
S1 Abenza et al., (1) Participants HA, n=38
2025
(2) Task/Condition Squat exercise
(3) EMG acquisition 4 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 10-250 Hz
(6) Interpretive consideration Network structure varies depending on threshold and frequency-band
selection
S2 Albarracin et (1) Participants HA,n=3
al., 2025
(2) Task/Condition Postural control
(3) EMG acquisition 12 channels, 5000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 15-29 Hz
(6) Interpretive consideration Small sample size limits generalizability
S3 Boonstra et al., (1) Participants HA,n=18
201 (2) Task/Condition Postural control
(3) EMG acquisition 10 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 5-60 Hz
(6) Interpretive consideration Direct mapping between synergies and neural mechanisms is limited
S4 Boonstra et al., (1) Participants HA,n=14
2019 (2) Task/Condition Postural control
(3) EMG acquisition 18 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band WB
(6) Interpretive consideration Interpretation depends on model assumptions
S5 Borzelli et al., (1) Participants HA,n=9
2025
(2) Task/Condition Isometric task
(3) EMG acquisition 17 channels, 1000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 8-60 Hz

(6) Interpretive consideration

Physiological interpretation of frequency-specific coupling is needed

EMG, electromyography; HA, healthy adults; Hz, hertz; N, sample size; WB, whole band; Y, yes.

Korean Journal of Sport Science 2026, 37(2), 334-349
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Table 1-2. Descriptive summary of experimental studies on muscle networks included in this review

Code Author (s) Item Description
S6 Garcia- (1) Participants HA,n=14
Retortillo & . .
Ivanov, 2022 (2) Task/Condition Squat exercise
(3) EMG acquisition 4 channels, 500 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 5-214.5 Hz
(6) Interpretive consideration Network density varies depending on threshold setting
S7 Garcia- (1) Participants OA,n=2
Retortillo et al., — .
2025 (2) Task/Condition N/A, post-training
(3) EMG acquisition 4 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 40-200 Hz
(6) Interpretive consideration Case study design limits generalizability
S8 Jiménez- (1) Participants CON, n=20; CNP,n=20
Grande et al., . i
2021 (2) Task/Condition Gait
(3) EMG acquisition 6 channels, 1000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 4-30 Hz
(6) Interpretive consideration Heterogeneity within the patient group may affect interpretation
S9 Kerkman et al., (1) Participants HA,n=14
2018
(2) Task/Condition Postural control
(3) EMG acquisition 36 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 4-60 Hz
(6) Interpretive consideration It is difficult to fully disentangle mechanical constraints imposed by
skeletal structure
S10 Kerkman et al., (1) Participants HA,n=16
2020 . ;
(2) Task/Condition Gait

(3) EMG acquisition

26 channels, 2000 Hz

(4) Method reporting

Preprocessing: Y; Network analysis: Y

(5) Frequency band

4-60 Hz

(6) Interpretive consideration

Direct comparisons between synergies and networks are limited

CNP, chronic neck pain group; CON, control group; EMG, electromyography; HA, healthy adults; Hz, hertz; N, sample size; N/A, not
applicable; OA, older adults; Y, yes.
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Table 1-3. Descriptive summary of experimental studies on muscle networks included in this review

Code Author (s) Item Description
S11 Kerr et al., (1) Participants CON,n=16; TAL n= 15
2016
(2) Task/Condition Pinch, finger task

(3) EMG acquisition

2 channels, 1000 Hz

(4) Method reporting

Preprocessing: Y; Network analysis: Y

(5) Frequency band

15-30 Hz

(6) Interpretive consideration

It is difficult to integrate and interpret attentional and cognitive
factors related to muscle networks

S12 Laine & (1) Participants HA,n=10
Valero- — -
Cuevas, 2017 (2) Task/Condition Pinch, finger task

(3) EMG acquisition

3 channels, 1000 Hz

(4) Method reporting

Preprocessing: Y; Network analysis: Y

(5) Frequency band

6-50 Hz

(6) Interpretive consideration

Task specificity of movement performance may influence the results

S13 O’Keeffe et (1) Participants

Stroke, n =32

al. 2022 (2) Task/Condition Reach-to-grasp
(3) EMG acquisition 16 channels, 2000 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band WB

(6) Interpretive consideration

Clinical group heterogeneity limits comparisons of muscle networks

S14 Weersink et (1) Participants

OA,n=20

al., 2021
(2) Task/Condition

Gait

(3) EMG acquisition

12 channels, 512 Hz

(4) Method reporting

Preprocessing: Y; Network analysis: Y

(5) Frequency band

8-60 Hz

(6) Interpretive consideration

Estimation of network directionality depends on the assumed model

S15 Weersink et (1) Participants OA,n=19
al., 2022 » )
(2) Task/Condition Gait
(3) EMG acquisition 8 channels, 512 Hz
(4) Method reporting Preprocessing: Y; Network analysis: Y
(5) Frequency band 8-60 Hz

(6) Interpretive consideration

Definition of the analysis window influences network structure

CON, control group; EMG, electromyography; HA, healthy adults; Hz, hertz; N, sample size; OA, older adults; TAI, Tai Chi

intervention group; WB, whole band; Y, yes.
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Task
e ux Task Demands
Specification
@ﬁ
= Stabilization * Time Window = Support Surface * Magnitude
* Movement * Tolerance * External load * Deviation
v = Precision Cantral = Effort Demand = Sensory Availability + Consistency
Neural,
Viechianisims, :
Wechanism: nput” Cortex
(¥demands) (PM, M1, SMA, 51, 52) +-O-- Basal Ganglia Loop
| A
Brainstem <> Cerebellum
" A A
Corticospinal tract [
Spinal - -
Spinal Sensorimotor Spinocerebella
Common Integration tract
(synaptic) Inim—,
Motor Neuron Pools Spinal Sensory
(recruitment patterns) Afferents
Motor Unit
R. otor &ni Peripheral Receptars Cranial Afferents
ecruitment . ] f
(e.g., proprioceptive) (Vestibular,
Visual, Auditory)
Exterhal Mu.sbcufmk?leml |
Logd - > ynamics Peripheral
v T “Output 2”
Movement o
Output 17
] S ————— )
o
Successful
e ' Ib Muscle Hetwork
— [ Coordination
N1 —e———— |
s |
Muscie Activetion | | EMGXEMG | | Muscle Network / Faited
(EMG signals) coupling Configuration Mascle telwork
Coordination

Fig. 2. Conceptual Framework Linking Task Demands, Neural Mechanisms, and EMG-based Muscle Network Configuration
This conceptual framework illustrates how task demands are translated into movement through cortical, subcortical, spinal, sensory, and
peripheral mechanisms. EMG—-based muscle network configuration is interpreted as a task—dependent coupling structure shaped by common
neural drive, sensory feedback, and musculoskeletal dynamics, rather than as a direct marker of a single neural mechanism. PM: premotor
cortex, M1: primary motor cortex, SMA: supplementary motor area, S1: primary somatosensory cortex, S2: secondary somatosensory cortex

7t ZIcK(Farina et al., 2014). *SAIFA L Eo] F-Fot= A
A2 5 Hz olote] A5} thHollA 7HE kA Yehd= A
H1Eo] gkok(Negro et al., 2016), °12{3 53t J&-2
THEA 25 e 119 FE Y AE ot F
B )R] o+ 4= Qltk(Dideriksen et al., 2018). W2kA EH
EMG-EMG Zs]ojfAe= RFAFAE 2 35 AF99 19 574
ol oflH, & =29 2 AZd) sfA doll= o] IAE A
1% W Q7 ck(Dideriksen et al., 2018; Farina et al., 2014).
o|e} Z2 HojA IMCE ol 24 ZR9] 7|07} ¥ty A u&E
2= Hhlo] ™St (Bastos & Schoffelen, 2015; Boonstra,
2013). <Fig. 2)& A @704 23t 72 FH2& o]ojd 4= gl

ML B o o A
g b [ odo

ol
==

kjss.sports.re.kr

AEE £ 139 AE HYoA Z1E NdS EHE AR

et LAlolth o] EA2 AR 7HHd 9 AQto] ofue}
Aol HiE ARHE-H5, A5 59 35 AdA 98,
529 43t 22F8A4 593}, A4 guEW)E 3 EHo FEgt
MNEA FFLE, o]F =904 &4 dAE 244 A tHE o 5
29| 71EEE AHEEI). $HH AU A](muscle synergy) 7]9F &3l 7F
OS 248 259 44 84E 90| §8-2 AEste 2ol H
3fl(Bizzi & Cheung, 2013), T HIEY A HLL 8- Afo] #A 9
BE} 27 AAE QokInE, = U2e 2% BeE e A
S YA TP o7 =95 o] gti(Kerkman et al., 2020; Ting et
al., 2015).
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2. 2A A5 E A=
tAA Y] 2 A

SAE 719 A BAoA dA = Ao Ay 9T F
Alolct. £ 1o 23kd 15809 A= 4l S 2
S AlA), EMG HZH(E 7} envelope %), A7t B4 73¢
99 Y] FoflA thst ZAHL Hustgon, JId HE 9ok
(Table 2yl =53t

gy A2 A% 230 2719 AIZF e BF 3= £ H
E 2 (Butterworth) BE|Q} Z-2 IIR (infinite impulse response)
719 9EE QlH o2 Aol 94 A A(phase delay)d A4
(group delay)o] Ao, gt Futs= LAA §sl7t 27| Vet
g 4 Qlck(Agrawal et al., 2021; Roonizi & Jutten, 2021). Y4}
YZH(phase distortion)S A7) ¢l FLF HEH(forward-
backward filtering) 2.2 JY4 BE]H(zero-phase filtering)<
A-got= whalo] ARgE|o] gth(Lekkas et al., 2025; Roonizi &
Jutten, 2021). FIF eI YHE F H H8olHE FH 25
7} Z7Votar, 7t FEONA TS H(transient)o] YERE 5= §lo]
ZBA A walo] Aol FFE Eot.

EMG ¥$2 24 ZZ o] upa} Aeo] defxitt. Hs|ojfA 7]
gk BMo A= BF EMG7F A5 AR EH, JE Addolu XE ¥
ZE 7= 240X+ Hilbert envelope®]t linear envelope©]
AR&E 0] gtk(Table 2). 3 412 o A& $=Z(maximal
voluntary contraction, MVC) 7|8}, z-d4, &9 EAF B3 7]
715E, A5 Wf B#3F 528 theFst, A3t 7ol S AIH 45
Zh, ZojA 7t 24 7h vl Aol =7 gEkd 4= Qlh

EA 37 Jo e AdE vHETh B a1 xgtd dPE2 14
D=, IA| Eol4 epoch, B3 F7] 7|5F &g, A7t ol&d &
Zolg YL 5 AR TE ALS FoJE Aot em(Table 2),
A= Zojet F3d(overlap)oll et Fo|ojAA =7 9] Eital By
Hix7} A th(Bastos & Schoffelen, 2015; Muceli & Merletti,
2024).

Axe] 2A9 T &4 3 Aol = EIE . B=(mono-

folr
B
Y
Bt
)
i)

Table 2. Summary of EMG preprocessing procedures in the included studies

polan)i} F=(bipolar) A= 482 22 &5 oA 4A&EH+=
FslojfAl] A719) A JF= £ 5YT vastus lateralis—
vastus medialis 2JolA FHF AHE A Bt 545 EMG-
EMG Fs|ojd e &= A0 vls) &= 4004 o F o =4
UERECm(10-60 Hz B+t 71%), & 73 Xt Aol @<= cross-
talkfto 2= Y= R It Mohr et al., 2018). °ol= &4 +4
I A5 A o] T2 A 22 5 2PN T A 4%k
2 AAF R BB 5= QS-S Hojerh T e AT 4l
A 7% Qox 95t A%}, 82 HAE(volume conduction), A=
v %] (electrode placement)?} 22 H|A17 Q9l9] J3FS oz
(Boonstra & Breakspear, 2012; Wilke et al., 2018), 22 417
59 A3 Brg o2 7HY5HAE sfAo] TEshE 4= itk AA A
oA A5ty Ago| A FEohe Yol ol AATFH F82
iR, FZ JH o] 7hs/de] gl uf #EEHE HEND 23]
HSFE 417 2913 HjAlA 2919] W3kt 7 stgE ATE olsf
o F 87} SltkAlbarracin et al., 2025; Peterka, 2018).

3. o9A TS FPAEA?
2 A u Fu%

A% AEe o' TA &S Sgotrel wet 2ol guizt &
A th(Bastos & Schoffelen, 2015; Boonstra, 2013). & 1109
2Z3HE A2 FAolojjA 7Rk A, A Ho|& 7|v A9, wAas
1t A3 (cross-frequency coupling)& AH&st9 0w, Fuks of
o eIt Ry ool A thFet 278 B a5t th(Table 3).
Fo|ojAA E= 7] AF Zo]o]AA(magnitude-squared
coherence)= Fop= 5014 A& FA5h= 7 ARbARl A2
07 F A& A57t §4 FupgolA duh AREA #oH=A
£ Q9FttH(Mima & Hallett, 1999; Boonstra, 2013). A7t
AR, nAGE, FEA, BEY = A2 54 v
oA ] Fro & gorstuE i £ JHE 29t}
tHLaine & Valero-Cuevas, 2017; Muceli & Merletti, 2024). 2
2ol Alztol wet §ish= BA A= AlRF-F3k(time-frequency)

z

N
§2 > of
[ AT}

Domain Methodological focus Summary of approaches Studies (code)
Filterine and Studies used band-pass, high-pass, notch, or band-
Signal conditioning A stop filtering. Some studies additionally removed ECG, S2-S5, S8-S15
noise reduction .
movement artifacts, or unstable task segments.
Studies used rectified EMG, Hilbert envelope, linear
EMG transformation Rectification anq envelope, or demodulated EMG dependlng on whether S3.85.59-S15
envelope extraction the analysis focused on coherence, information transfer,
or amplitude modulation.
Normalization methods varied, including MV C-based,
. . . . . P S3-S7, S10,
Scaling Normalization z-score, unit-variance, gait-cycle, and within-signal S12-S14
normalization.
Studies used fixed windows, task-specific epochs,
. L . . . . S2, S3, S5-S7,
Segmentation Analysis window gait-cycle-based windows, or time-dependent sliding S10-S15

windows.

ECG, electrocardiography; EMG, electromyography; MVC, maximal voluntary contraction.
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Table 3. Summary of coupling estimation and frequency—band decisions

Domain Methodological focus

Summary of approaches

Studies (code)

Coherence-based

Coupling metric coupling

Intermuscular coherence or magnitude-squared coherence
was the most common approach for estimating frequency-
specific muscle coupling.

S2, 83, S5,
S8-S12, S14, S15

Information-theoretic

Mutual information, conditional mutual information,

Coupling metric counlin and transfer entropy were used to estimate nonlinear or S4,S13
pung directed muscle interactions.
ACFC-based studies estimated coupling between EMG
. . Cross-frequency . .
Coupling metric . band-power time series across muscles and frequency S1, S6, S7
coupling bands.
Frequency decision Frequency-band Studies used predefined bands, whole-band analysis, S1-S15

selection

NMEF-derived bands, or equal-width frequency bands.

Directionality was assessed using PDC, transfer entropy,

Directionality Directional coupling

non-parametric directionality, or forward/reverse/zero-lag
decomposition.

S3, S4, S14, S15

ACFC, amplitude-amplitude cross-frequency coupling; EMG, electromyography; NMF, non-negative matrix factorization; PDC, partial

directed coherence.

A (] o] BH Fs|ojHA)7F #21E H3FE A|AISH] fIo A
%o} &th(Boonstra et al., 2015; Weersink et al., 2021).

AEO|E VWt NR(JSFEH, AR JSEH, A dER
)= A4 780 @ JEstER vAY B T3PS 7 25
A LS 5t H AHEE o] FTHO'Keeffe et al., 2022). 4
X Edf(information decomposition)g d-&3 A1= TAE &
o= g AE, Aguit 1R3t YH, F ASE SA0 13T
o 2 JeEhE AEE Yo A A5 HBoonstra et al., 2019;
Faes et al., 2012). ¥t AE-HA= wxSuts AdH(amplitude-
amplitude cross-frequency coupling, ACFC)2 EMG ¥ &
g AAE Aol AjS &3 Fub4 t ol A4 =457 9
off AbgE|o] gtom, & & W i 7 AT 25 T EAES 2
L BA EoA R FLog dHe] i Garcia-Retortillo &
Ivanov, 2022; Garcia-Retortillo et al., 2025).

ok g A2 At iAo FFFe Sk 2 o] gk
ATES AdHoZ Hojd dY(d: &=t, Her, 7, AA o
9 (whole-band) ¥4, ¥4 P& Ed(non-negative matrix
factorization, NMF)olA &8 Y, 54 & < 5 st g
A& AHEoIATHTable 3). Z-2 tlojElo Az tg ZA o] FabA]|
A A3 Bavt gl 5= k. 53§ A IAolA = 22 Al
2o &3t= 5 #o] delta-theta, alpha, low-beta HI(SF 25
Hz oJs}) oA BIAIAA] &5 ZHTE FoulstA] =2 As|oj-AE
Holow, Aux] 2o} A Fub: E4do] AAE ] o] A
A=tk (Borzelli et al., 2025).

WFd e A ARY o4 HLlE o I 4 (phase)
718F A= IE FHSEY 9 AEY #A8E SHCE A7
2 Q9sttH(Boonstra & Breakspear, 2012). A1) BakAlo|u
Q14 ofjaS Zotote|H ThesF Bd 7|9k FTo] AREY, BE
vk 5]o]@ A(partial directed coherence, PDC)%} H| 24 HeF
AJ(non-parametric directionality)°] thH = oA WFAHS
Aolot= W o g AAE o] gtk(Baccald & Sameshima, 2001;

kjss.sports.re.kr

&

32 e

Faes et al., 2012). EFo|A A7t o&4 WP IMCE 48
T B3 7] i 7ol whet ®gFdol ek & GleS Bl
tHWeersink et al., 2022). A3 Aeo] Agt Ax}o] djj4 Y= v

082, A+ Ao 9= AR A8 1 A w7t Altels BA A
ES g&s| &) Bisk= Ao] " Qstth(Bastos & Schoffelen,
2015).

o
ol

i

4. A YEYAE T4
D QAR EER X

45 VEYT= 2548 2 FEE = o]E(graph theory)oll
7|5kl L2 AR A thS 5280 Bt 2212 Q9
3th(Boonstra et al., 2015; Kerkman et al., 2018). & 11o] &
E AFES &0 oA Ao, vE/T 53, YA 8, 1
I Ax BI04 kgt 28-S Bastglon, 9l M 892
(Table 4)°l 3 2]5}3ir}.

REEY s I5Z LER Yot o, ACFC 7I8t d4-&
2 FE-F15 D ¥(muscle-frequency uni)g =2 7 J5t0]
G 25 W e 7F 29 45 7 As B2 HEYFONA o
F9tHGarcia-Retortillo & Ivanov, 2022; Garcia-Retortillo et
al., 2023). A& FTsloRA, WAL, FEFET, A AER
1, PDC, B33 FslojfA 5O & Hoy=w(Table 4), AlA] 9
of et YIEZ7F B dok= BAY 4A (5718t 8AF 9=, W
g F5A-g)o] Dttt

YEYT §FL 715 Y EYT(weighted network), ©1% AAZk
Y EQA(binary thresholded network), t% HE A (multiplex
network), B HEHA 502 tfoltt. 715 M EH A= 2
o BE AHE IR HESHA|G A5k} Blurt Esid 4= 9l
on, ol YEYI= FE FEE 890h= 4l AR A
T A4 w=rHNewman, 2006). YAG-> Aol AAG, v &
AlZk(proportional threshold), 412 surrogate 718t YAI%, =

=
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Table 4. Summary of coupling estimation and frequency—band decisions

Domain Methodological focus Summary of approaches Studies (code)
Network construction ~ Node definition Most studlf:s defined muscles as nodes, Wh§reas ACFC- S1-S15
based studies defined muscle-frequency units as nodes.
Edges were defined using coherence, cross-correlation,
Network construction  Edge definition mutual information, transfer entropy, PDC, or directional S1-S15
coherence.
Network tvpe Weighted, binary, Studies used weighted networks, binary thresholded S1, S3, S4,
P or directed networks networks, multiplex networks, or directed networks. S6-S10, S13-S15
Thresholding methods included statistical thresholds,
. . surrogate-based thresholds, minimally connected S2, S6, S7, S9, S11,
Thresholding Edge selection thresholds, link-strength categorization, or no explicit S12,S14, S15
thresholding.
Reported outcomes included link strength, density, S1,S3, 84,

Network outcomes Graph-level outcomes

clustering, efficiency, modularity, community structure,
centrality, and classification-related network features.

S6-S10, S13-S15

ACFC, amplitude-amplitude cross-frequency coupling; PDC, partial directed coherence.

4 A7 AAG, 92 Bx HFE} 528 tFolA F8E o] gtk
(Table 4). 22 A% PLo| & AAGS H8otH HENZ &
=, 344, REAY T2 29F X ®7}F EEth(Buchanan et al,,
2020). ¥ 72 Y EA ZopolA vlH AT /G AA#
(consistency threshold)e] 93-S AAZFCZ H|We A= YA
2k o] AAIgE WA A BT AN A7 ATl o At I
S u|HLS B 1519 2 (Buchanan et al., 2020), o]2st I
2 25 U EYT EAAE 22 JF o2 Yehd 4= St} 25 Y]
EQT Fopol4x ACFC 79t B4ollA FAl3}t & Aejo] weat
inter-muscular YEYI FZ71 GetA] 1 0 2 F2| o] ub2} A2 2]
Hh= B 117} 9dti(Garcia-Retortillo & Ivanov, 2022).

45 UEQAE o gEE AR & YEYARE 14
g 4 Aok o YEJIE J(layen) 22 FiL o5 HEYA
(multilayer network)® 7|&sdh= o] AA|E o] 2o H(Kiveld
et al,, 2014), EgoA= d} 25, 53T 259 Zgo] B
71 Wi 7ol wet gt e s UEYAE AT A+
7} B E At Weersink et al., 2021). $HH sj5-8t2 AZA o] 7]
T8 2Z U EYFY 249 IS & 5= ke A=, SH HE
= S AelA AFA 817} SR Aok 2o A6/t H
A %2-S AJARFHBullmore & Sporns, 2012; Kerkman et al.,
2018).

I8 = A3 A2 A, 9%, 83K clustering), £&4, L&\
A, ARUE 2, 44, £5F T4 U EYA E4 So] Bixof
SO m(Table 4), ol® A #E A=sti1fo] wz} YEQA 229

L Z9S dj&ot=A7t gl weba] YES3 4 24
1 A%o] A E A3l vA|= P A BT Fert qich

5. o@A sl 1 S8}
EES PR

2% 72 lAE 97 4o Bw vlLs] ol 2L B
Folek Ado] ABHE D87 FYo] Fetal 4 glong,
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EQAr} ojd Ao ARAEY=A 0 27S £ vt 8ok
th(Boonstra et al., 2015; Newman, 2006). AHA| Ao AFofjA=
Z7 §iglol et 9 Y EYA EEZEA(topology)’t BEH 4
QJSo] B %9 2™ (Boonstra et al., 2015), AHA| Ho] 7} =014
= 23 AZF =W o 270] AgtE AgoAle oS U E
A3 AZ2 7t Haska JIIEE B 45 d4do] AetEe &
Ayo] #E]| 9tk (Albarracin et al., 2025). 5Y3gF 28 A A =
A Aj<ko] vHH o] M = Fol EEpd £ QlonE Wi
A4 Zr v wT o 2= HIlZL WEE R S 4= Sl

25 Zopo A= o2 Y, &5 FE, £ H-gol wt 2
7h Azl wheh A Hrh= A7t BaEo] gith AFE
7] 5t JA A AHEY 7H 2 YEIE A

gt At BT oA WEYAY AIZF HEA
gjglo] LEE 4 Q18-S B 5l tHAbenza et al., 2025).
= oA okd Apol7t At YEYAY A
E AN FEEO] YEhd Aol sigeitt. E5
ACFC 7|9t HIEQIA = 2ot &3 &30 ueh 25 A& 2443t
9] 5713t +27F A+ HE Fgslohs YSohe Aol AHEE o]
tH(Garcia-Retortillo & Ivanov, 2022; Garcia-Retortillo et al.,
2023). A7) #H(long-term training) 383 2 729 T4
T BuEglow Hds A7) £ Jdo] IMCY FuH tf g
H 547 A9zt T A 9golA] Zolg BHtk(Kerr et al.,
2016).

A HofollA= Ao +27F g ARE= EEU7] o
A-S ¥skE 2 £ &0l A= ot HEF °|F reach-
to-grasp A4 H|AF HHO|E 7|vt 2§ HEIZ A2 9
g 27 ®gto) ot detiths Ao, A BN 34
B AHY s MEYIR 28T £ e 7S BoEd
(O'Keeffe et al., 2022). T3 55 EoloA&= B3 F EMG 7|9t
45 U EQT EEEXE o] &) T RS ddhS £73 A7t
B EAtHJiménez-Grande et al., 2021). EgojA= I A7}
SFA] 5 Abo] TAIE WY Ao BAT A7t B Al 4

ol

u -
-

® Si i w2t
IH?J N
A
;

o
L
o rfl ek

ox &
ool
>y
=1
T

-

=~
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ZollAl & A3 517 5% &5 AtelY] 5 WS S5k U
2 AAISFHHWeersink et al., 2021; Weersink et al., 2022). ©]
Zt 38 AHEIES A & B40] &5 % B} Y AH =
Ao YA A xR &8E 7HsdS Holerh

H oA gt 7HA] A0 ® SRIE = M2, Bl @99k #3+ 4
o7t A3t s ol FFE Frh= FoltkMuceli & Merletti, 2024).
HeJolx= At #2712t /9] 1Y E YEQAE eI Ee B
Y 7] W oz HEA fdo g yehg & 9lon, g 7] Y
T2+ o2 WrLvpol whet vlw A3 DEbd 4 Stk whEkA
TR HIE 5 4 9F Aol oflt 5 Foly 7 Y
EQA oie HE7HA] A vl ok IO E AbE o] frk(Kiveld
et al., 2014).
6. Fo& H1sjof 5h=71?

SRR PR S

A ATl 24 ©A 29 ARES 2T YEYD Fu] 7
H gL Foz, o #
4g WA/t QuE Yoz B1E et Uck ol M

A QrEtTh 2 GA
o e 2 o] 23hE 1589 AFolA At s JF2 Tl
A= ACE W oeld 24 AHqA =EHeH, oA e
BN 9 =00k Ay dAdnh

tlole &8l GAl= #A9} epoch A9, HlolE 534 573}, &
2 &), AAE, Aateh 9 Ao oAl o2 FEK(Table
5-1). A% epoch Ho= 2 B4 of" EMG A& 3t &
o7h=A18 2HSIER, epoch Al F& 7|F, At Lol 5
A, A S TS B 227t 9tk gloly 853 578h=
EMG 41%9] Azt 2ot vlu 7s4dE A%stn, 22318, 5
7] A4, A5 WA, BB 79t 5718 Al Barsof gt &

Table 5-1. Reporting framework for EMG data preparation

A et B4 o] © dojee AEg Busks 2
oz, e AL 0F T3 AL 7127 A8, B
Nz A2 Aol @l Hud Bast ek, WA FH
£ A5 A2 kool ute Be 4%, 99 Hel, AA Hl, 4R
envelope %% A4S BAT AL 27U Foiel WE PR
B8 71%, A% FA, HEE WS PG HISE e,

o] oAl FEo g FAHTKTable 5-2). 2% AE 34 FE2 FA
3 A& =90 upet ;9] B4 G vs Fokp),

Aol k4 o, =4 W, & 3
o 23 3E A9 FE2 AT o] EHAR #3E7] A
25 AAotng S5 A, ARt A, AIZE 5 4, 7]

< BAPIES St HET 4 P52 A E HE
A 4 =90l et YIEQF /7, A B9, A% E= s&
3t 71E, VEQA 4%, thE +2& F§ oFE K6l gith Y
EQI AxS} BE 24 P52 IHZ A H, ARYE B g1
S w7 AL, Gtk A, AR/ Gnul) EEE YAOHE S St
27 B Y v PE2 A T R B =90 wet Bl
o4, B4 99, vHE 3 o5 v B, YA UEE HshA
7 RAE £4 19 I BUstES gt

2 Fo] Ajtste Hil 9FAl2 PRISMAY ThE #oFo 34
reporting guideline} Zo] AAA o] AAE AX ‘o] ofY
2}, narrative review HeolA AEHE 24 ¥ Hst FaL
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Stage Core reporting items

Rationale

Task and

epoch definition aggregation method.

Describe the task condition, epoch onset and
offset criteria, window length, overlap, and trial

These decisions define which part of the EMG signal
enters the coupling analysis.

Data acquisition and

Report the EMG system, sampling rate, amplifier
settings, electrode placement, and synchronization

Acquisition and synchronization settings determine
the temporal accuracy and comparability of EMG

synchronization or trigger method. signals.
Report criteria for excluding noisy channels,
Quality control contaminated segments, missing data, or saturated Transparent quality control is needed to judge
Y signals, including the number and reason for whether the final dataset is reliable.
exclusions.
. Spemfy ﬁlterlpg settings, phase handling, edge Preprocessing changes the spectral and amplitude
Preprocessing handling, rectification, and envelope extraction

procedures.

features used for coupling estimation.

Normalization and

transformation . L
transformation or standardization.

Report the normalization reference, calculation
formula, and any transformation such as log

Normalization affects comparisons across muscles,
participants, conditions, and studies.
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Table 5-2. Reporting framework for coupling estimation and network analysis

Stage

Core reporting items

Rationale

Coupling metric
estimation

Define the coupling metric, analysis domain,
window length, frequency band, estimation
method, and significance criterion.

The coupling metric determines whether edges
represent synchronization, statistical dependence, or
directional interaction.

Coupling matrix
specification

Describe how pairwise values were arranged into
a matrix and how negative values, absolute values,
temporal aggregation, and baseline correction
were handled.

Matrix specification determines the numerical
structure that is later transformed into a network.

Network construction

Report the network type, edge definition,
thresholding or sparsification criterion, network
density, and multilayer structure if applicable.

Network topology depends strongly on how coupling
values are converted into network edges.

Network metrics and
modules

List the graph metrics, community detection
algorithm, parameters, normalization method, and
null model.

These choices determine which aspect of network
organization is interpreted.

Condition or group

Specity the comparison unit, statistical method,
number of iterations, multiple-comparison

Statistical and sensitivity analyses determine the

comparisons correction, and sensitivity analysis range. robustness of group or condition-level interpretations.
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