Supplementary material
Supplementary tables and figures accompanying the manuscript. Abbreviations as in the main text: ADP, pull with maintained scapular adduction; NAP, pull without scapular adduction; KTP, pull in a kyphotic thoracic position; TOT, whole repetition; CON, concentric phase; ECC, eccentric phase; BB, biceps brachii; MT, middle trapezius; LT, lower trapezius; LD, latissimus dorsi; PD, posterior deltoid.

	Outcome
	Effect
	F
	df1 (GG)
	df2 (GG)
	p (GG)
	ηp²

	TOT
	Variant
	7.99
	1.78
	49.93
	0.001
	0.222

	TOT
	Muscle
	14.37
	3.37
	94.42
	< 0.001
	0.339

	TOT
	Variant x Muscle
	8.40
	4.94
	138.36
	< 0.001
	0.231

	TOT
	Sex
	1.56
	1.00
	28.00
	0.222
	0.053

	TOT
	Variant x Sex
	0.45
	1.78
	49.93
	0.619
	0.016

	TOT
	Muscle x Sex
	0.35
	3.37
	94.42
	0.812
	0.012

	TOT
	Variant x Muscle x Sex
	0.83
	4.94
	138.36
	0.530
	0.029

	CON
	Variant
	7.72
	1.62
	45.34
	0.002
	0.216

	CON
	Muscle
	15.56
	3.28
	91.76
	< 0.001
	0.357

	CON
	Variant x Muscle
	3.62
	4.83
	135.38
	0.005
	0.114

	CON
	Sex
	2.66
	1.00
	28.00
	0.114
	0.087

	CON
	Variant x Sex
	1.04
	1.62
	45.34
	0.348
	0.036

	CON
	Muscle x Sex
	0.40
	3.28
	91.76
	0.770
	0.014

	CON
	Variant x Muscle x Sex
	0.74
	4.83
	135.38
	0.587
	0.026

	ECC
	Variant
	6.06
	1.48
	41.34
	0.009
	0.178

	ECC
	Muscle
	13.66
	3.41
	95.41
	< 0.001
	0.328

	ECC
	Variant x Muscle
	11.42
	4.20
	117.47
	< 0.001
	0.290

	ECC
	Sex
	1.08
	1.00
	28.00
	0.307
	0.037

	ECC
	Variant x Sex
	1.23
	1.48
	41.34
	0.293
	0.042

	ECC
	Muscle x Sex
	0.52
	3.41
	95.41
	0.689
	0.018

	ECC
	Variant x Muscle x Sex
	1.64
	4.20
	117.47
	0.167
	0.055


Table S1. Mixed-model analysis of variance with variant and muscle as within-subject factors and sex as a between-subject factor, fitted separately to each of the three outcomes. TOT, whole repetition; CON, concentric phase; ECC, eccentric phase.

	Outcome
	Muscle
	Contrast
	Mean difference (%MVC)
	95% CI
	dz
	p (Holm)

	TOT
	Biceps brachii
	ADP vs NAP
	1.5
	-1.7 to 4.7
	0.18
	0.689

	TOT
	Biceps brachii
	ADP vs KTP
	2.8
	-0.3 to 5.9
	0.34
	0.213

	TOT
	Biceps brachii
	NAP vs KTP
	1.3
	-2.2 to 4.8
	0.14
	0.689

	TOT
	Middle trapezius
	ADP vs NAP
	10.3
	6.9 to 13.8
	1.11
	< 0.001

	TOT
	Middle trapezius
	ADP vs KTP
	12.1
	7.4 to 16.8
	0.95
	< 0.001

	TOT
	Middle trapezius
	NAP vs KTP
	1.8
	-2.4 to 5.9
	0.16
	0.388

	TOT
	Lower trapezius
	ADP vs NAP
	0.3
	-4.2 to 4.8
	0.03
	1.000

	TOT
	Lower trapezius
	ADP vs KTP
	0.7
	-5.6 to 6.9
	0.04
	1.000

	TOT
	Lower trapezius
	NAP vs KTP
	0.4
	-5.2 to 5.9
	0.02
	1.000

	TOT
	Latissimus dorsi
	ADP vs NAP
	-2.2
	-4.8 to 0.4
	-0.32
	0.190

	TOT
	Latissimus dorsi
	ADP vs KTP
	-5.8
	-9.9 to -1.7
	-0.53
	0.021

	TOT
	Latissimus dorsi
	NAP vs KTP
	-3.6
	-8.5 to 1.3
	-0.28
	0.190

	TOT
	Posterior deltoid
	ADP vs NAP
	4.3
	-1.4 to 10.1
	0.28
	0.130

	TOT
	Posterior deltoid
	ADP vs KTP
	14.2
	7.6 to 20.7
	0.81
	< 0.001

	TOT
	Posterior deltoid
	NAP vs KTP
	9.8
	5.2 to 14.5
	0.79
	< 0.001

	CON
	Biceps brachii
	ADP vs NAP
	0.7
	-2.8 to 4.3
	0.08
	1.000

	CON
	Biceps brachii
	ADP vs KTP
	1.5
	-1.7 to 4.8
	0.17
	1.000

	CON
	Biceps brachii
	NAP vs KTP
	0.8
	-2.7 to 4.3
	0.09
	1.000

	CON
	Middle trapezius
	ADP vs NAP
	6.5
	2.7 to 10.2
	0.64
	0.005

	CON
	Middle trapezius
	ADP vs KTP
	8.8
	3.6 to 14.0
	0.64
	0.005

	CON
	Middle trapezius
	NAP vs KTP
	2.3
	-2.5 to 7.2
	0.18
	0.333

	CON
	Lower trapezius
	ADP vs NAP
	2.0
	-3.3 to 7.4
	0.14
	1.000

	CON
	Lower trapezius
	ADP vs KTP
	1.9
	-4.8 to 8.7
	0.11
	1.000

	CON
	Lower trapezius
	NAP vs KTP
	-0.1
	-6.5 to 6.3
	-0.00
	1.000

	CON
	Latissimus dorsi
	ADP vs NAP
	-4.5
	-8.6 to -0.4
	-0.41
	0.093

	CON
	Latissimus dorsi
	ADP vs KTP
	-0.7
	-5.4 to 4.0
	-0.06
	0.759

	CON
	Latissimus dorsi
	NAP vs KTP
	3.8
	-2.9 to 10.5
	0.21
	0.506

	CON
	Posterior deltoid
	ADP vs NAP
	3.4
	-2.5 to 9.4
	0.21
	0.250

	CON
	Posterior deltoid
	ADP vs KTP
	13.7
	6.3 to 21.0
	0.69
	0.002

	CON
	Posterior deltoid
	NAP vs KTP
	10.3
	4.3 to 16.2
	0.64
	0.003

	ECC
	Biceps brachii
	ADP vs NAP
	3.3
	1.2 to 5.4
	0.58
	0.011

	ECC
	Biceps brachii
	ADP vs KTP
	3.8
	0.5 to 7.1
	0.42
	0.055

	ECC
	Biceps brachii
	NAP vs KTP
	0.5
	-1.5 to 2.4
	0.09
	0.627

	ECC
	Middle trapezius
	ADP vs NAP
	11.7
	8.2 to 15.2
	1.25
	< 0.001

	ECC
	Middle trapezius
	ADP vs KTP
	12.3
	7.3 to 17.3
	0.92
	< 0.001

	ECC
	Middle trapezius
	NAP vs KTP
	0.6
	-4.8 to 6.0
	0.04
	0.820

	ECC
	Lower trapezius
	ADP vs NAP
	0.4
	-4.4 to 5.1
	0.03
	1.000

	ECC
	Lower trapezius
	ADP vs KTP
	1.0
	-5.3 to 7.4
	0.06
	1.000

	ECC
	Lower trapezius
	NAP vs KTP
	0.7
	-3.5 to 4.8
	0.06
	1.000

	ECC
	Latissimus dorsi
	ADP vs NAP
	-3.5
	-6.2 to -0.7
	-0.47
	0.015

	ECC
	Latissimus dorsi
	ADP vs KTP
	-9.9
	-15.3 to -4.4
	-0.68
	0.003

	ECC
	Latissimus dorsi
	NAP vs KTP
	-6.4
	-10.6 to -2.2
	-0.57
	0.008

	ECC
	Posterior deltoid
	ADP vs NAP
	5.8
	-0.3 to 12.0
	0.35
	0.062

	ECC
	Posterior deltoid
	ADP vs KTP
	12.8
	6.3 to 19.4
	0.73
	< 0.001

	ECC
	Posterior deltoid
	NAP vs KTP
	7.0
	3.7 to 10.3
	0.79
	< 0.001


Table S2. All pairwise comparisons between variants, for every muscle and every outcome (paired t-tests; the Holm-Bonferroni correction was applied to the three comparisons within each muscle and outcome).

	Variant
	Outcome
	Muscle
	Total (n = 30)
	Males (n = 15)
	Females (n = 15)

	ADP
	TOT
	Biceps brachii
	22.4 ± 12.5
	18.8 ± 10.0
	26.0 ± 14.0

	ADP
	TOT
	Middle trapezius
	30.2 ± 12.3
	28.9 ± 11.2
	31.5 ± 13.6

	ADP
	TOT
	Lower trapezius
	31.7 ± 12.0
	33.8 ± 14.5
	29.6 ± 9.0

	ADP
	TOT
	Latissimus dorsi
	37.2 ± 13.1
	35.2 ± 13.2
	39.3 ± 13.0

	ADP
	TOT
	Posterior deltoid
	30.9 ± 18.3
	30.7 ± 14.8
	31.1 ± 21.7

	ADP
	CON
	Biceps brachii
	24.1 ± 13.2
	20.7 ± 10.3
	27.5 ± 15.2

	ADP
	CON
	Middle trapezius
	28.6 ± 11.6
	26.5 ± 10.5
	30.8 ± 12.6

	ADP
	CON
	Lower trapezius
	33.5 ± 12.4
	35.6 ± 15.2
	31.3 ± 8.6

	ADP
	CON
	Latissimus dorsi
	38.4 ± 12.1
	38.1 ± 14.9
	38.8 ± 8.9

	ADP
	CON
	Posterior deltoid
	29.7 ± 18.1
	28.4 ± 14.4
	31.0 ± 21.6

	ADP
	ECC
	Biceps brachii
	20.0 ± 12.0
	16.7 ± 10.2
	23.2 ± 13.1

	ADP
	ECC
	Middle trapezius
	30.1 ± 12.8
	29.7 ± 11.9
	30.5 ± 14.1

	ADP
	ECC
	Lower trapezius
	29.6 ± 12.2
	31.8 ± 14.1
	27.4 ± 10.0

	ADP
	ECC
	Latissimus dorsi
	32.1 ± 12.3
	30.7 ± 12.3
	33.6 ± 12.5

	ADP
	ECC
	Posterior deltoid
	30.1 ± 16.6
	32.1 ± 15.7
	28.1 ± 17.7

	NAP
	TOT
	Biceps brachii
	20.9 ± 13.0
	18.0 ± 15.4
	23.7 ± 9.9

	NAP
	TOT
	Middle trapezius
	19.9 ± 8.9
	20.3 ± 10.4
	19.4 ± 7.4

	NAP
	TOT
	Lower trapezius
	31.4 ± 15.0
	30.2 ± 15.9
	32.6 ± 14.6

	NAP
	TOT
	Latissimus dorsi
	39.4 ± 16.3
	37.2 ± 17.4
	41.6 ± 15.4

	NAP
	TOT
	Posterior deltoid
	26.5 ± 17.1
	23.4 ± 15.4
	29.7 ± 18.6

	NAP
	CON
	Biceps brachii
	23.4 ± 13.5
	19.3 ± 14.5
	27.5 ± 11.3

	NAP
	CON
	Middle trapezius
	22.2 ± 10.3
	22.7 ± 12.4
	21.6 ± 8.2

	NAP
	CON
	Lower trapezius
	31.4 ± 13.7
	29.1 ± 9.4
	33.7 ± 17.0

	NAP
	CON
	Latissimus dorsi
	42.9 ± 17.7
	41.2 ± 19.0
	44.7 ± 16.8

	NAP
	CON
	Posterior deltoid
	26.3 ± 19.2
	22.3 ± 16.2
	30.3 ± 21.7

	NAP
	ECC
	Biceps brachii
	16.7 ± 9.9
	14.3 ± 10.1
	19.0 ± 9.4

	NAP
	ECC
	Middle trapezius
	18.4 ± 9.0
	19.0 ± 10.1
	17.8 ± 8.2

	NAP
	ECC
	Lower trapezius
	29.2 ± 14.9
	30.3 ± 17.2
	28.1 ± 12.7

	NAP
	ECC
	Latissimus dorsi
	35.6 ± 15.0
	33.4 ± 14.9
	37.8 ± 15.3

	NAP
	ECC
	Posterior deltoid
	24.2 ± 15.9
	19.4 ± 7.9
	29.1 ± 20.2

	KTP
	TOT
	Biceps brachii
	19.6 ± 9.5
	16.0 ± 6.8
	23.1 ± 10.6

	KTP
	TOT
	Middle trapezius
	18.1 ± 12.9
	16.3 ± 11.9
	19.9 ± 13.9

	KTP
	TOT
	Lower trapezius
	31.0 ± 18.5
	29.6 ± 20.3
	32.4 ± 17.2

	KTP
	TOT
	Latissimus dorsi
	43.0 ± 17.7
	42.5 ± 19.6
	43.5 ± 16.3

	KTP
	TOT
	Posterior deltoid
	16.7 ± 10.8
	13.4 ± 6.6
	19.9 ± 13.2

	KTP
	CON
	Biceps brachii
	22.6 ± 10.6
	18.6 ± 7.6
	26.6 ± 11.8

	KTP
	CON
	Middle trapezius
	19.8 ± 15.2
	17.4 ± 13.2
	22.2 ± 17.1

	KTP
	CON
	Lower trapezius
	31.5 ± 17.2
	28.1 ± 16.6
	34.9 ± 17.6

	KTP
	CON
	Latissimus dorsi
	39.1 ± 13.5
	37.6 ± 14.0
	40.6 ± 13.3

	KTP
	CON
	Posterior deltoid
	16.0 ± 10.4
	13.1 ± 6.8
	19.0 ± 12.6

	KTP
	ECC
	Biceps brachii
	16.2 ± 8.7
	13.0 ± 6.2
	19.4 ± 9.7

	KTP
	ECC
	Middle trapezius
	17.8 ± 13.2
	16.0 ± 14.4
	19.5 ± 12.1

	KTP
	ECC
	Lower trapezius
	28.6 ± 18.3
	27.4 ± 19.2
	29.7 ± 17.9

	KTP
	ECC
	Latissimus dorsi
	42.0 ± 18.2
	41.2 ± 20.1
	42.8 ± 16.7

	KTP
	ECC
	Posterior deltoid
	17.3 ± 11.4
	13.7 ± 6.9
	20.8 ± 13.9


Table S3. Activation (%MVC, mean ± SD) for every combination of variant, outcome and muscle, for the whole sample and by sex. ADP, pull with maintained scapular adduction; NAP, pull without scapular adduction; KTP, pull in a kyphotic thoracic position; TOT, whole repetition; CON, concentric phase; ECC, eccentric phase.

	Variant
	Muscle
	Contrast
	Status
	Mean difference (%MVC)
	95% CI
	dz
	p (Holm)

	ADP
	Biceps brachii
	CON vs ECC
	inferential
	4.2
	2.1 to 6.2
	0.76
	< 0.001

	ADP
	Biceps brachii
	TOT vs CON
	descriptive
	-1.7
	-2.8 to -0.7
	-0.64
	0.002

	ADP
	Biceps brachii
	TOT vs ECC
	descriptive
	2.4
	1.4 to 3.5
	0.84
	< 0.001

	ADP
	Middle trapezius
	CON vs ECC
	inferential
	-1.4
	-3.3 to 0.4
	-0.28
	0.262

	ADP
	Middle trapezius
	TOT vs CON
	descriptive
	1.6
	0.5 to 2.6
	0.57
	0.008

	ADP
	Middle trapezius
	TOT vs ECC
	descriptive
	0.1
	-0.8 to 1.1
	0.06
	0.751

	ADP
	Lower trapezius
	CON vs ECC
	inferential
	3.9
	1.7 to 6.0
	0.68
	0.003

	ADP
	Lower trapezius
	TOT vs CON
	descriptive
	-1.8
	-3.0 to -0.6
	-0.56
	0.005

	ADP
	Lower trapezius
	TOT vs ECC
	descriptive
	2.1
	1.1 to 3.1
	0.79
	< 0.001

	ADP
	Latissimus dorsi
	CON vs ECC
	inferential
	6.3
	2.5 to 10.0
	0.63
	0.004

	ADP
	Latissimus dorsi
	TOT vs CON
	descriptive
	-1.2
	-4.2 to 1.8
	-0.15
	0.424

	ADP
	Latissimus dorsi
	TOT vs ECC
	descriptive
	5.1
	3.3 to 6.9
	1.04
	< 0.001

	ADP
	Posterior deltoid
	CON vs ECC
	inferential
	-0.4
	-4.9 to 4.2
	-0.03
	0.874

	ADP
	Posterior deltoid
	TOT vs CON
	descriptive
	1.1
	-2.6 to 4.9
	0.11
	1.000

	ADP
	Posterior deltoid
	TOT vs ECC
	descriptive
	0.8
	-3.0 to 4.6
	0.08
	1.000

	NAP
	Biceps brachii
	CON vs ECC
	inferential
	6.7
	3.4 to 10.0
	0.76
	< 0.001

	NAP
	Biceps brachii
	TOT vs CON
	descriptive
	-2.5
	-3.4 to -1.6
	-1.06
	< 0.001

	NAP
	Biceps brachii
	TOT vs ECC
	descriptive
	4.2
	1.1 to 7.3
	0.51
	0.009

	NAP
	Middle trapezius
	CON vs ECC
	inferential
	3.8
	1.3 to 6.3
	0.57
	0.013

	NAP
	Middle trapezius
	TOT vs CON
	descriptive
	-2.3
	-3.1 to -1.5
	-1.09
	< 0.001

	NAP
	Middle trapezius
	TOT vs ECC
	descriptive
	1.5
	-0.7 to 3.7
	0.26
	0.172

	NAP
	Lower trapezius
	CON vs ECC
	inferential
	2.2
	-2.9 to 7.3
	0.16
	0.383

	NAP
	Lower trapezius
	TOT vs CON
	descriptive
	-0.1
	-3.7 to 3.6
	-0.01
	0.976

	NAP
	Lower trapezius
	TOT vs ECC
	descriptive
	2.1
	-2.0 to 6.2
	0.19
	0.591

	NAP
	Latissimus dorsi
	CON vs ECC
	inferential
	7.3
	3.3 to 11.3
	0.68
	0.003

	NAP
	Latissimus dorsi
	TOT vs CON
	descriptive
	-3.6
	-4.9 to -2.2
	-1.00
	< 0.001

	NAP
	Latissimus dorsi
	TOT vs ECC
	descriptive
	3.8
	0.6 to 7.0
	0.44
	0.023

	NAP
	Posterior deltoid
	CON vs ECC
	inferential
	2.1
	-1.6 to 5.7
	0.21
	0.526

	NAP
	Posterior deltoid
	TOT vs CON
	descriptive
	0.2
	-1.3 to 1.8
	0.05
	0.782

	NAP
	Posterior deltoid
	TOT vs ECC
	descriptive
	2.3
	-1.0 to 5.5
	0.26
	0.324

	KTP
	Biceps brachii
	CON vs ECC
	inferential
	6.4
	5.0 to 7.8
	1.73
	< 0.001

	KTP
	Biceps brachii
	TOT vs CON
	descriptive
	-3.0
	-3.7 to -2.3
	-1.61
	< 0.001

	KTP
	Biceps brachii
	TOT vs ECC
	descriptive
	3.4
	2.7 to 4.1
	1.79
	< 0.001

	KTP
	Middle trapezius
	CON vs ECC
	inferential
	2.1
	-2.7 to 6.8
	0.16
	0.381

	KTP
	Middle trapezius
	TOT vs CON
	descriptive
	-1.7
	-2.7 to -0.7
	-0.63
	0.003

	KTP
	Middle trapezius
	TOT vs ECC
	descriptive
	0.3
	-4.1 to 4.7
	0.03
	0.877

	KTP
	Lower trapezius
	CON vs ECC
	inferential
	3.0
	-1.0 to 6.9
	0.28
	0.272

	KTP
	Lower trapezius
	TOT vs CON
	descriptive
	-0.5
	-4.1 to 3.1
	-0.05
	0.780

	KTP
	Lower trapezius
	TOT vs ECC
	descriptive
	2.5
	1.0 to 3.9
	0.64
	0.003

	KTP
	Latissimus dorsi
	CON vs ECC
	inferential
	-2.9
	-8.2 to 2.4
	-0.20
	0.274

	KTP
	Latissimus dorsi
	TOT vs CON
	descriptive
	3.9
	-1.2 to 9.0
	0.28
	0.260

	KTP
	Latissimus dorsi
	TOT vs ECC
	descriptive
	1.0
	-0.4 to 2.4
	0.26
	0.260

	KTP
	Posterior deltoid
	CON vs ECC
	inferential
	-1.2
	-2.7 to 0.2
	-0.31
	0.299

	KTP
	Posterior deltoid
	TOT vs CON
	descriptive
	0.6
	-0.3 to 1.5
	0.27
	0.154

	KTP
	Posterior deltoid
	TOT vs ECC
	descriptive
	-0.6
	-1.2 to 0.0
	-0.36
	0.121


Table S4. Comparison of the whole repetition, the concentric phase and the eccentric phase in every variant by muscle cell. The Holm-Bonferroni correction was applied to the three comparisons within each cell. Contrasts marked inferential compare two disjoint time windows; those marked descriptive compare the whole-repetition value with one of its own components and are reported for completeness only.

	Variant
	Effect
	df (Greenhouse-Geisser)
	F
	p
	ηp²

	Adducted pull
	Muscle
	3.53, 98.79
	4.91
	0.002
	0.149

	Adducted pull
	Phase
	1.00, 28.00
	12.98
	0.001
	0.317

	Adducted pull
	Muscle x Phase
	2.82, 78.90
	4.91
	0.004
	0.149

	Adducted pull
	Sex
	1.00, 28.00
	0.20
	0.657
	0.007

	Adducted pull
	Muscle x Sex
	3.53, 98.79
	0.87
	0.471
	0.030

	Adducted pull
	Phase x Sex
	1.00, 28.00
	1.39
	0.248
	0.047

	Adducted pull
	Muscle x Phase x Sex
	2.82, 78.90
	1.39
	0.254
	0.047

	Non-adducted pull
	Muscle
	3.12, 87.37
	12.36
	< 0.001
	0.306

	Non-adducted pull
	Phase
	1.00, 28.00
	22.47
	< 0.001
	0.445

	Non-adducted pull
	Muscle x Phase
	2.53, 70.77
	1.89
	0.148
	0.063

	Non-adducted pull
	Sex
	1.00, 28.00
	2.21
	0.148
	0.073

	Non-adducted pull
	Muscle x Sex
	3.12, 87.37
	0.77
	0.518
	0.027

	Non-adducted pull
	Phase x Sex
	1.00, 28.00
	0.73
	0.401
	0.025

	Non-adducted pull
	Muscle x Phase x Sex
	2.53, 70.77
	0.96
	0.403
	0.033

	Kyphotic pull
	Muscle
	3.20, 89.63
	23.77
	< 0.001
	0.459

	Kyphotic pull
	Phase
	1.00, 28.00
	2.26
	0.144
	0.075

	Kyphotic pull
	Muscle x Phase
	2.98, 83.54
	4.30
	0.007
	0.133

	Kyphotic pull
	Sex
	1.00, 28.00
	2.69
	0.112
	0.088

	Kyphotic pull
	Muscle x Sex
	3.20, 89.63
	0.23
	0.890
	0.008

	Kyphotic pull
	Phase x Sex
	1.00, 28.00
	0.57
	0.456
	0.020

	Kyphotic pull
	Muscle x Phase x Sex
	2.98, 83.54
	0.34
	0.798
	0.012


Table S5. Mixed-model analysis of variance fitted separately within each variant, with muscle and phase (concentric, eccentric) as within-subject factors and sex as a between-subject factor. Degrees of freedom and p-values are Greenhouse-Geisser corrected for the within-subject effects. ADP, pull with maintained scapular adduction; NAP, pull without scapular adduction; KTP, pull in a kyphotic thoracic position.

	Analysis
	Test involving sex
	Number of tests
	Smallest uncorrected p
	Smallest corrected p

	Omnibus model (Variant x Muscle x Phase x Sex)
	Sex
	1
	0.184
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Variant x Sex
	1
	0.234
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Muscle x Sex
	1
	0.732
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Phase x Sex
	1
	0.104
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Variant x Muscle x Sex
	1
	0.354
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Variant x Phase x Sex
	1
	0.997
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Muscle x Phase x Sex
	1
	0.671
	—

	Omnibus model (Variant x Muscle x Phase x Sex)
	Variant x Muscle x Phase x Sex
	1
	0.396
	—

	Primary model, TOT
	Sex
	1
	0.222
	—

	Primary model, TOT
	Variant x Sex
	1
	0.619
	—

	Primary model, TOT
	Muscle x Sex
	1
	0.812
	—

	Primary model, TOT
	Variant x Muscle x Sex
	1
	0.530
	—

	Primary model, CON
	Sex
	1
	0.114
	—

	Primary model, CON
	Variant x Sex
	1
	0.348
	—

	Primary model, CON
	Muscle x Sex
	1
	0.770
	—

	Primary model, CON
	Variant x Muscle x Sex
	1
	0.587
	—

	Primary model, ECC
	Sex
	1
	0.307
	—

	Primary model, ECC
	Variant x Sex
	1
	0.293
	—

	Primary model, ECC
	Muscle x Sex
	1
	0.689
	—

	Primary model, ECC
	Variant x Muscle x Sex
	1
	0.167
	—

	Per-muscle models (all phases)
	Sex and Variant x Sex
	30
	0.038
	1.000

	Per-variant models (all phases)
	Sex and Muscle x Sex
	18
	0.066
	1.000

	Selectivity index (all phases)
	Sex and Variant x Sex
	6
	0.020
	0.117

	Cell-wise comparisons (45 cells)
	Male vs female, each variant x phase x muscle
	45
	0.036
	0.581

	Per-variant phase models (muscle x phase x sex)
	Sex, Muscle x Sex, Phase x Sex, Muscle x Phase x Sex
	12
	0.112
	1.000

	Cell-wise phase models (TOT, CON, ECC in 15 cells)
	Sex and Phase x Sex
	30
	0.036
	1.000

	Selectivity across phases (variant x phase x sex)
	Sex, Variant x Sex, Phase x Sex, Variant x Phase x Sex
	4
	0.122
	0.488

	Sex difference in the phase effect (CON - ECC)
	Male vs female, 15 cells and selectivity
	18
	0.051
	0.726

	Anthropometric associations by sex
	Fisher z test on the difference between sexes
	360
	0.001
	0.137


Table S6. Every test involving sex performed in the study, grouped by the family within which the correction for multiple comparisons was applied, with the number of tests in each family, the smallest uncorrected p-value and the smallest p-value after correction within that family (Holm-Bonferroni for the families of models, false discovery rate for the families of pairwise comparisons and correlations). A dash indicates a family of a single test, for which no correction applies.
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Fig. S1. Activation profile across the five muscles over the whole repetition, within (A) the pull with maintained scapular adduction, (B) the pull without scapular adduction and (C) the pull in a kyphotic thoracic position. Plotting conventions as in Fig. 3 of the main manuscript. Comparisons between muscles are descriptive, since each muscle is expressed relative to its own maximum. BB, biceps brachii; MT, middle trapezius; LT, lower trapezius; LD, latissimus dorsi; PD, posterior deltoid.
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Fig. S2. Activation over the whole repetition, during the concentric phase and during the eccentric phase, for each muscle and variant, expressed as mean ± standard error of the mean: (A) biceps brachii, (B) middle trapezius, (C) lower trapezius, (D) latissimus dorsi, (E) posterior deltoid. Horizontal bars connect the concentric and the eccentric bar, which is the inferential comparison, and report the outcome of the paired comparison after the Holm-Bonferroni correction applied within each cell (*p < 0.05; **p < 0.01; ***p < 0.001). The whole-repetition bar is shown for reference and overlaps the other two by construction. ADP, pull with maintained scapular adduction; NAP, pull without scapular adduction; KTP, pull in a kyphotic thoracic position.
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Fig. S3. Activation profiles of male (filled circles, solid lines) and female (open squares, dashed lines) participants, for each variant and each outcome, expressed as mean ± standard error of the mean: (A–C) whole repetition, (D–F) concentric phase, (G–I) eccentric phase, with the columns showing the pull with maintained scapular adduction, the pull without scapular adduction and the pull in a kyphotic thoracic position respectively. BB, biceps brachii; MT, middle trapezius; LT, lower trapezius; LD, latissimus dorsi; PD, posterior deltoid.


Fig. S4. Anthropometry and the response to technical variation, over the whole repetition. (A) Distribution of all correlation coefficients relating the anthropometric variables to the within-participant change in activation between variants; the dashed lines mark the coefficient required for nominal significance and the dotted lines the coefficient detectable with 80% power in this sample. (B) Observed p-values plotted against the uniform distribution expected in the absence of any effect. (C) The strongest association involving the latissimus dorsi. Anthropometric variables are expressed as z-scores computed within each sex.
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