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Training-induced changes in muscles:
A cautionary tale
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Your Prescription for Health

Exefcise
is Medicine

Need to understand specific effects of different forms of
training on different elements within muscle, and effects on

whole muscle function...

...then may get close to personalised training as part of
personalised medicine.
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Journal of Gerontology: MEDICAL SCIENCES
2003, Vol. 58A, No. 11, 1012-1017

Sarcopenia: Effects on
Body Composition and Function

Ronenn Roubenoff

Clearly, significant changes in muscle size/mass will affect function...

Young, active Old, sedentary
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J Appl Physiol 95: 22292234, 2003.
Effect of aging on human muscle architecture
M. V. Narici,! C. N. Maganaris,! N. D. Reeves,! and P. Capodaglio?®

Pennation angle and fascicle length also decrease with age/disuse...
effect on function?
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Muscle Architecture Rules...

Otten 1988, Ex Sports Sci Rev

3

Concepts and Models of Functional

Architecture in Skeletal Muscle

E. OTTEN, Ph.D.

FIGURE 2

Unipinnate muscle model with kite-shaped tendinous sheets. (1 Modified from
Woittiez, R.D., P.A. Huying, H.B.K. Boom, and R.H. Rozendal. A three-
dimensional model: A quantified relation between form and function of skeletal
muscles. |. Morphol. 182:95-113, 1984.) :

musele fiber tendinous sheet

segment A

tendon

.change It,

change function
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Lieber & Fridén 2000, Muscle Nerve

FUNCTIONAL AND CLINICAL SIGNIFICANCE
OF SKELETAL MUSCLE ARCHITECTURE

RICHARD L. LIEBER, PhD,™ and JAN FRIDEN, MD, PhD®
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A Cautlonary
Tale

May not be able to target changes
in architecture...and don’t know If
changes in architecture cause
changes in function...

Are we chasing the wrong rabbit?
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Fibre Length and Work Capacity

EDITH COWAN E]

Longer fibres, or fascicles, should be ideal for
Increased work capacity and muscle shortening
speed

 Examples: gluteus maximus, hamstrings, quadriceps,
pectorals, biceps brachii.

Length change = 3 sl Length change = 6 sl
I D N e e
Shortening speed = 3 sl/s Shortening speed = 6 sl/s



Q: Can we increase fascicle length using strength training
(also want 1 CSA)?

Q: Are changes in fascicle length related to muscular
properties such as the force-length (torque-angle) relation and
high-speed force production?

A: Eccentric training may be the key...?
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Decline running produces more sarcomeres in rat vastus

intermedius muscle fibers than does incline running
R. LYNN AND D. L. MORGAN <. Appl. Physiol. 77(3): 1439-1444, 1994.

Differences in rat skeletal muscles
after incline and decline running Daily running for 1 wk,

R. LYNN,! J. A. TALBOT.2 AND D. L. MORGAN! 16° incline or decline
J Appl Physiol, 1998
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Next slides are fast:
| want to present all the evidence...

"Extraordinary claims require
extraordinary

evidence.”
~ ' -CARLSAGAN

but don’t have time for detalls...



BEHAVIOR OF FASCICLES AND THE MYOTENDINOUS
JUNCTION OF HUMAN MEDIAL GASTROCNEMIUS

FOLLOWING ECCENTRIC STRENGTH TRAINING

JULIEN DUCLAY, PhD," ALAIN MARTIN, PhD," ALICE DUCLAY, MD,?
GILLES COMETTI, PhD,?* and MICHEL POUSSON, PhD’

Muscle Nerve 39: 819-827, 2009

/ WK eccentric strength training
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Architectural Changes of the Biceps
Femoris Long Head after Concentric
or Eccentric Training

RYAN G. TIMMINS', JOSHUA D. RUDDY', JOEL PRESLAND'. NIRAV MANIAR!, ANTHONY J. SHIELD?.
MORGAN D. WILLIAMS?, and DAVID A. OPAR'  Med. Sei. Sports Exerc., Vol. 48, No. 3, pp. 499-508, 2016.
Med. Sci. Sports Exerc., Vol. 48, No. 3, pp. 499508, 2016.

-8- Eccentric (Untrained)
-©- Concentric (Untrained)
-m- Eccentric (Trained)
-~ Concentric (Trained)

6 wk 1sokinetic Ecc vs.
Conc training
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ORIGINAL ARTICLE ACTA PHYSIOLOGICA

Regional regulation of focal adhesion kinase after concentric and
eccentric loading is related to remodelling of human skeletal

muscle
M. V. Franchi'?@® | S. Ruoss! | P. Valdivieso' | K. W. Mitchell 2 | K. Smith % |
P. J. Atherton® | M. V. Narici®® | M. Fliick' Acta Physiologica. 2018:e13056.

8 wk unilateral strength training (Ecc vs. Conc)

But Ecc loading o I ECC leg
was greater % y B CON leg
(80% Ecc vs. 2
Conc max): ?g 18 Y = 1: BSL values

Mode or Load? < . Ay

4 wk 8 wk =P <.001
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J Appl Physiol 103: 1565-1575, 2007.
First published August 23, 2007: doi:10.1152/japplphysiol.00578.2007.

Influence of concentric and eccentric resistance training on architectural
adaptation in human quadriceps muscles

Anthony J. Blazevich, Dale Cannavan, David R. Coleman, and Sara Horne

10 wk eccentric vs. concentric training:
No difference (vastus lateralis)
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Chart2
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pre & Results

		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected Thickness (mm)		Angle 1		Angle 2		Angle 3		M Angle		Fascicle length		FL 1		FL 2						FL pre		FL mid		FL post		FL detrain						FL mid		FL post		FL detrain										Name		FL pre		FL mid		FL post		FL detrain								FL mid		FL post		FL detrain				t-Test: Paired Two Sample for Means						t-Test: Paired Two Sample for Means								PCSA																																Knee moment arms																																								Subject		Range 80 pre		Range 80 mid		Range 80 post		Range 80 detrain		moment arm		VL FL pre		VL FL post		FL:mom arm pre		FL:mom arm post		Change FL		Change FL %

																																		Becky T		69.5		72.8		72.8		83.8				Becky T		104.7		104.7		120.6		0.152		3.2		3.2		concentric		Becky T		69.5		72.8		72.8		83.8		0.05		concentric		Becky T		104.7		104.7		120.6																				VL vol pre		VL vol post		VL FL pre		VL FL post		FA pre		FA post		PCSA pre		PCSA post		PCSA pre		PCSA post				t-Test: Paired Two Sample for Means								Name		moment arm		VL FL pre		VL FL post		FL:mom arm pre		FL:mom arm post		Change FL		Change FL %																										Becky T		57.61		0		0		0		39.2		69.54		72.78		1.77		1.86		3.24		4.66						1176.34		924.55		1002.56		898.75		623.88		0.51		1.3		5		16.13		705.47		748.07		629.78

		Becky T		VL		1		5		101		72.01		86.505		10.813125		16.26		15.56		14.81		15.5433333333										Ben T		72.5		75.8		74.7						Ben T		104.6		103.0						3.3		2.2				Chris B		88.9		84.2		88.3		87.6		-0.05				Chris B		94.7		99.4		98.5						FL pre		FL mid				FL pre		FL post				Becky T		733.59		832.64		7.0		7.3		0.241		0.305		108.65		119.94		105.49		114.40		0.1350163097										Becky T		39.2		69.5		72.8		1.77		1.86		3.2		4.66																										Ben T		42.19		0		0		0		40.3		72.51		74.69		1.80		1.85		2.17		3.00						1555.18		1018.4		1216.35		1260.44		909.25		0.47		1.4		6.18		22.11		614.39		638.25		557.17

				VL		2		5		138		162		150		18.75		13.82		13.29		14.4		13.8366666667		69.5385625								Candice C		73.7		76.2		76.5		68.8				Candice C		103.5		103.8		93.3		-0.101		2.6		2.8				Chris P		94.2		97.4		107.0		100.3		0.03				Chris P		103.4		113.7		106.5				Mean		77.4075360663		81.0644555749		Mean		77.8347709229		81.725586841				Ben T		798.31		893.09		7.3		7.5		0.243		0.261		113.41		123.78		110.09		119.57		0.1187280073				PCSA pre		PCSA post				Ben T		40.3		72.5		74.7		1.80		1.85		2.2		3.00																										Candice C		42.73		0		0		0		39.7		73.69		76.51		1.86		1.93		2.82		3.83						852.74		535.88		562.93		681.44		594.15		0.32		0.76		3.21		12.73		372.19		413.57		364.1

				VM		1		7		148		45		96.5		16.9001751313		37.9		37.96		39.39		38.4166666667		68.81275		373.718		316.243				Charlotte C		70.7		67.9		70.2		66.6				Charlotte C		96.0		99.3		94.2		-0.051		-2.8		-0.5				Claire B		75.4		91.6		85.4		0.0		0.21				Claire B		121.4		113.2						Variance		134.7903914738		103.8753421653		Variance		147.5361840265		140.5451821517				Candice C		669.71		751.80		7.4		7.7		0.370		0.431		97.49		108.15		90.89		98.26		0.122572627		Mean		11.513587825		12.4239514275				Candice C		39.7		73.7		76.5		1.86		1.93		2.8		3.83																										Charlotte C		29.83		0		0		0		33.8		70.69		70.17		2.09		2.08		-0.52		-0.73						1079.08		725.83		854.21		842.92		699.92		0.33		0.97		4.18		15.57		502.25		484.34		423.77

				VM		2		7		74.03		39		56.515		9.8975481611		7.621		8.575		7.9		8.032		70.264375		22.098		30.734				Chris B		88.9		84.2		88.3		87.6				Chris B		94.7		99.4		98.5		-0.008		-4.7		-0.6				David F		71.3		76.4		75.7		74.0		0.07				David F		107.3		106.2		103.8				Observations		11		11		Observations		10		10				Charlotte C		739.32		746.08		7.1		7.0		0.241		0.298		107.71		111.22		104.59		106.32		0.0091471995		Variance		5.53346566		4.802184691				Charlotte C		33.8		70.7		70.2		2.09		2.08		-0.5		-0.73																										Chris B		39.72		0		0		0		40.7		88.91		88.35		2.18		2.17		-0.57		-0.64						1502.59		1074.76		1229.67		1210.13		959.64		0.54		1.49		6.11		22.6		593.68		554.74		536.37

																																		Chris P		94.2		97.4		107.0		100.3				Chris P		103.4		113.7		106.5		-0.063		3.2		12.9				Helen D		86.9		83.6		85.1		83.2		-0.04				Helen D		96.2		97.9		95.8				Pearson Correlation		0.8032016846				Pearson Correlation		0.8772750444						Chris B		1114.90		1194.96		8.9		8.8		0.315		0.412		131.89		147.64		125.39		135.26		0.0718085106		Observations		19		19				Chris B		40.7		88.9		88.3		2.18		2.17		-0.6		-0.64																										Chris P		21.75		0		0		0		42.5		94.16		107.02		2.22		2.52		12.87		13.66						1898.64		1077.29		1366.61		1341.72		983.34		0.49		1.5		6.78		23.96		647.08		699.67		610.27

		Ben T		VL		1		5		102		62		82		10.813125		16.54		15.36		16.88		16.26										Claire B		75.4		91.6		85.4						Claire B		121.4		113.2						16.1		10.0				Julia L		57.3		61.5		61.9		62.0		0.07				Julia L		107.2		108.1		108.2				Hypothesized Mean Difference		0				Hypothesized Mean Difference		0						Chris P		948.23		1202.88		9.4		10.7		0.286		0.318		104.96		118.32		100.71		112.40		0.2685482601		Pearson Correlation		0.9223994292						Chris P		42.5		94.2		107.0		2.22		2.52		12.9		13.66																										Claire B		45.58		0		0		0		39.7		75.42		85.41		1.90		2.15		9.99		13.24						928.35		597.94		700.16		744.33		566.73		0.29		0.81		3.62		13.41		494.74		592.01		560.12

				VL		2		5		145		149		147		18.75		13.8		14.01		13.9		13.9033333333		72.5148125								David F		71.3		76.4		75.7		74.0				David F		107.3		106.2		103.8		-0.023		5.2		4.4				Michael G		66.2		80.3		77.0		79.4		0.21				Michael G		121.3		116.2		120.0				df		10				df		9						Claire B		683.76		799.76		7.5		8.5		0.277		0.303		94.25		98.11		90.66		93.64		0.1696591601		Hypothesized Mean Difference		0						Claire B		39.7		75.4		85.4		1.90		2.15		10.0		13.24																										David F		34.19		0		0		0		45.6		71.26		75.70		1.56		1.66		4.44		6.23						1331.75		536.02		684.31		961.76		808.66		0.28		0.77		4.08		17.27		418.28		517.16		451.29

				VM		1		5		225		67		146		12.0625		35.58		34.83		36.58		35.6633333333		74.801375		383.019		311.89				Graham B		73.1		77.3		80.4		90.0				Graham B		105.8		110.1		123.2		0.119		4.3		7.4				Steph H		77.3		85.0		78.4		97.6		0.10				Steph H		110.0		101.5		126.3				t Stat		-1.740062947				t Stat		-2.0670929642						David F		875.61		933.14		7.1		7.6		0.295		0.319		128.42		129.80		122.88		123.27		0.0657081749		df		18						David F		45.6		71.3		75.7		1.56		1.66		4.4		6.23																										Graham B		29.93		0		0		0		40.6		73.05		80.41		1.80		1.98		7.36		10.07						2089.4		1150.59		1496.21		1477.43		1056.04		0.48		1.58		7.4		26.27		620.32		667.82		583.4

				VM		2		5		194		98		146		7.064375		21.349		19.35		21.781		20.8266666667		70.22825		26.924		31.242				Helen D		86.9		83.6		85.1		83.2				Helen D		96.2		97.9		95.8		-0.022		-3.3		-1.8				Tom K		91.3		88.2		85.6		94.9		-0.03				Tom K		96.5		93.7		103.9				P(T<=t) one-tail		0.0562365875				P(T<=t) one-tail		0.0343433506						Graham B		1076.93		1173.90		7.3		8.0		0.313		0.355		154.93		155.70		147.42		145.99		0.0900396097		t Stat		-4.3663255942						Graham B		40.6		73.1		80.4		1.80		1.98		7.4		10.07																										Helen D		42.52		0		0		0		40		86.89		85.08		2.17		2.13		-1.81		-2.09						858.29		813.29		822.5		752.08		571.98		0.44		1.1		4.11		13.71		647.93		627.6		535.57

																																		Ian M		99.5		105.5		104.6		98.1				Ian M		106.1		105.2		98.6		-0.062		6.0		5.1				Zoe B		0.0		0.0		No data		0.0						Zoe B		0.0				0.0				t Critical one-tail		1.8124611022				t Critical one-tail		1.8331129226						Helen D		775.42		793.94		8.7		8.5		0.283		0.322		92.93		98.38		89.24		93.32		0.0238830001		P(T<=t) one-tail		0.0001860939						Helen D		40		86.9		85.1		2.17		2.13		-1.8		-2.09																										Ian M		41.12		0		0		0		43.9		99.48		104.60		2.27		2.38		5.13		5.16						1177.73		939.14		1023.58		915.27		656.48		0.46		1.26		4.91		16.2		687.96		691.96		614.55

		Candice C		VL		1		5		136		31		83.5		10.813125		18.43		18.49		1.51		12.81										Julia L		57.3		61.5		61.9		62.0				Julia L		107.2		108.1		108.2		0.001		4.1		4.6				Mean		70.8		74.6		81.7		69.4		0.063				Mean		0.0		105.5		0.0				P(T<=t) two-tail		0.1124731749				P(T<=t) two-tail		0.0686867012						Ian M		1159.23		1204.59		9.9		10.5		0.286		0.349		121.47		122.54		116.53		115.16		0.0391312152		t Critical one-tail		1.7340635923						Ian M		43.9		99.5		104.6		2.27		2.38		5.1		5.16																										Julia L		43.89		0		0		0		39.7		57.32		61.94		1.44		1.56		4.62		8.06						871.19		564.8		656.65		710.99		557.99		0.28		0.78		3.45		12.94		465.03		540.53		513.92

				VL		2		5		214		203		208.5		18.75		21.875		20.821		20.938		21.2113333333		73.686875								Kelly A		66.6		69.9		70.8		63.1				Kelly A		104.9		106.3		94.7		-0.110		3.2		4.2				SD		26.1		26.6		11.9		36.0		0.095				SD		0.0		7.5		0.0				t Critical two-tail		2.2281388424				t Critical two-tail		2.2621571582						Julia L		590.43		700.61		5.7		6.2		0.308		0.304		108.09		118.55		103.01		113.12		0.1866079295		P(T<=t) two-tail		0.0003721877						Julia L		39.7		57.3		61.9		1.44		1.56		4.6		8.06																										Kelly A		55.14		0		0		0		38.9		66.65		70.85		1.71		1.82		4.20		6.30						940.18		842.07		872.03		785.39		575.02		0.43		1.13		4.27		14.23		649.46		612.47		533.32

				VM		1		6		214		91.03		152.515		22.8658170915		28.07		28.62		28.24		28.31		74.793875		399.215		399.791				Michael G		66.2		80.3		77.0		79.4				Michael G		121.3		116.2		120.0		0.032		14.1		10.7														0.030																												Kelly A		635.69		677.00		6.7		7.1		0.242		0.268		98.25		99.09		95.38		95.56		0.0649754501		t Critical two-tail		2.1009220369						Kelly A		38.9		66.6		70.8		1.71		1.82		4.2		6.30																										Michael G		38.67		0		0		0		41.6		66.21		76.96		1.59		1.85		10.75		16.23						1913.42		1170.81		1444.99		1467.41		1179.45		0.51		1.61		7.13		27.54		615.95		605.76		608.69

				VM		2		6		200		107		153.5		23.0134932534		21.37		21.84		21.82		21.6766666667		72.579875		24.892		22.606				Nkechi F		57.0		56.3		55.0		57.2				Nkechi F		98.8		96.6		100.5		0.041		-0.7		-2.0				Name		FL pre		FL mid		FL post		FL detrain						Name		FL mid		FL post		FL detrain				t-Test: Paired Two Sample for Means						t-Test: Paired Two Sample for Means								Michael G		1129.16		1234.86		6.6		7.7		0.314		0.345		179.30		170.50		170.54		160.46		0.0936146688										Michael G		41.6		66.2		77.0		1.59		1.85		10.7		16.23																										Nkechi F		24.3		0		0		0		32.4		56.96		55.00		1.76		1.70		-1.96		-3.44						509.44		461.51		417.95		444.26		382.53		0.3		0.65		2.3		8.42		395.47		422.17		384.74

																																		Sarah W		72.4		76.5		73.6		77.3				Sarah W		105.7		101.6		106.8		0.051		4.1		1.2		eccentric		Ben T		72.5		75.8		74.7		0.0		0.05		eccentric		Ben T		104.6		103.0																				Nkechi F		710.08		774.69		5.7		5.5		0.298		0.531		130.39		163.30		124.65		140.84		0.090989011										Nkechi F		32.4		57.0		55.0		1.76		1.70		-2.0		-3.44																										Paul W		43.36		0		0		0		47.8		72.38		73.56		1.51		1.54		1.18		1.62						1556.63		903.72		1137.83		1125.85		884.42		0.39		1.23		5.66		20.5		557.49		577.36		494.51

		Charlotte C		VL		1		6		136		76		106		15.892053973		10.06		10.96		10.78		10.6										Steph H		77.3		85.0		78.4		97.6				Steph H		110.0		101.5		126.3		0.245		7.8		1.1				Candice C		73.7		76.2		76.5		68.8		0.03				Candice C		103.5		103.8		93.3						FL pre		FL mid				FL pre		FL post				Paul W		934.60		995.26		7.2		7.4		0.232		0.305		132.68		141.86		129.12		135.30		0.0649003674										Paul W		47.8		72.4		73.6		1.51		1.54		1.2		1.62																										Sarah W		25.29		0		0		0		40.3		77.30		78.43		1.92		1.95		1.13		1.46						1052.06		787.79		870.77		743.11		527.89		0.42		1.09		4.26		13.42		663.75		748.92		568.3

				VL		2		6		158		130		144		21.5892053973		14.1		13.37		13.99		13.82		70.6877848576								Suzie H		81.3		90.1		86.6		93.0				Suzie H		110.8		106.5		114.3		0.073		8.8		5.3				Charlotte C		70.7		67.9		70.2		66.6		-0.04				Charlotte C		96.0		99.3		94.2				Mean		74.2990711394		76.776353214		Mean		74.2990711394		76.5825599044				Sarah W		744.93		866.30		7.7		7.8		0.342		0.366		102.28		118.29		96.37		110.46		0.1629189944										Sarah W		40.3		77.3		78.4		1.92		1.95		1.1		1.46																										Steph H		43.25		0		0		0		40.1		81.34		86.61		2.03		2.16		5.27		6.48						1083.72		731.72		824.65		890.88		650.37		0.4		1.03		4.36		15.7		556.12		638.27		608.38

				VM		1		6		165		79		122		18.2908545727		10.67		11.54		11.89		11.3666666667		70.0421514243		376.836		335.257				Tom K		91.3		88.2		85.6		94.9				Tom K		96.5		93.7		103.9		0.109		-3.2		-5.7				Graham B		73.1		77.3		80.4		90.0		0.06				Graham B		105.8		110.1		123.2				Variance		118.6724077561		174.9913299912		Variance		118.6724077561		162.5356661054				Steph H		749.82		921.13		8.1		8.7		0.229		0.270		94.67		110.36		92.19		106.35		0.2284584432										Steph H		40.1		81.3		86.6		2.03		2.16		5.3		6.48																										Suzie H		21.26		0		0		0		37.2		76.24		73.43		2.05		1.97		-2.82		-3.69						1183.18		1050.25		1082.65		991		679.1		0.51		1.39		5.36		17.58		715.36		702.91		628.96

				VM		2		6		180		75		127.5		19.1154422789		12.039		12.959		12.055		12.351		71.3334182909		13.545		21.07				Wytch		76.2		72.2		73.4		78.9				Wytch		94.7		96.3		103.5		0.074		-4.0		-2.8				Ian M		99.5		105.5		104.6		98.1		0.06				Ian M		106.1		105.2		98.6				Observations		10		10		Observations		10		10				Suzie H		617.38		724.70		7.6		7.3		0.338		0.348		85.83		105.01		80.98		98.70		0.1738287833										Suzie H		37.2		76.2		73.4		2.05		1.97		-2.8		-3.69																																																						843.11		551.32		626.53		667.76		655.68		0.3		0.77		3.31		13.03		399.5		368.8		382.84

																																		Zoe B												Zoe B																Kelly A		66.6		69.9		70.8		63.1		0.05				Kelly A		104.9		106.3		94.7				Pearson Correlation		0.9648346541				Pearson Correlation		0.9724460511						Zoe B		704.98		778.38						0.272												0.1041174734										Zoe B		42.7		0.0		0.0		0.00																																																												1415.31		828.55		1015.38		942.69		773.93		0.39		1.16		5.02		18.01		538.02		522.92		496.1

		Chris B		VL		1		5		167		75		121		15.125		19.23		21.71		19.78		20.24										Mean		76.1		79.4		79.2		80.9				Mean		104.7		104.2		106.3		0.025								Nkechi F		57.0		56.3		55.0		57.2		-0.01				Nkechi F		98.8		96.6		100.5				Hypothesized Mean Difference		0				Hypothesized Mean Difference		0						Mean		825.64		916.91		76.1		79.2		0.286		0.337		115.14		124.24		110.32		116.76												Mean

				VL		2		5		215		214		214.5		26.8125		19.026		18.435		16.733		18.0646666667		88.9135								SD		11.4		11.8		12.3		13.5				SD		7.6		6.1		10.5		0.093								Sarah W		72.4		76.5		73.6		77.3		0.06				Sarah W		105.7		101.6		106.8				df		9				df		9						St. Dev		183.13		193.28		11.4		12.3		0.039		0.063		23.52		21.91		22.36		19.12												St. Dev

				VM		1		5		223		97		160		20		20.16		18.87		19.34		19.4566666667		94.12875		387.27		470.45						2.5435073127		2.635278428		2.7434041784		3.1774402219						1.69		1.37		2.48		0.022								Suzie H		81.3		90.1		86.6		93.0		0.11				Suzie H		110.8		106.5		114.3				t Stat		-1.9842958995				t Stat		-2.1678266035								40.95		43.22		2.54		2.74		0.01		0.01		5.26		4.90		5.00		4.27

				VM		2		5		248		151		199.5		24.9375		16.31		18.29		18.06		17.5533333333		83.69825		45.72		24.892								0.044		0.041		0.063																				Wytch		76.2		72.2		73.4		78.9		-0.05				Wytch		94.7		96.3		103.5				P(T<=t) one-tail		0.0392573263				P(T<=t) one-tail		0.0291597702										% increase in volume		11.06						Volume		PCSA																				t-Test: Paired Two Sample for Means

																																																														Mean		74.3		76.8		76.6		69.3		0.031				Mean		103.1		102.9		103.2				t Critical one-tail		1.8331129226				t Critical one-tail		1.8331129226										% increase in PCSA normal		7.91				Pre		825.64		115.14

		Chris P		VL		1		5		120		60		90		10.813125		22.84		22.11		23.72		22.89																																						SD		10.9		13.2		12.7		27.8		0.050				SD		5.0		4.5		10.1				P(T<=t) two-tail		0.0785146525				P(T<=t) two-tail		0.0583195405										% increase in PCSA force		5.83				Post		916.91		124.24																						FL:mom arm pre		FL:mom arm post

				VL		2		5		240		260		18.9		18.75		17.42		18.06		13.6		16.36		94.1555625																																														0.016														t Critical two-tail		2.2621571582				t Critical two-tail		2.2621571582																																								Mean		1.8756803235		1.9605994855

				VM		1		5		247		111		179		12.0625		33.97		33.3		31.63		32.9666666667		95.10625		395.09		477.415				VM Fascicle Angle																																																																																																				Variance		0.061779072		0.0668814054

				VM		2		5		215		144		179.5		7.064375		24.004		21.602		19.092		21.566		93.204875		45.72		33.528				Name		VM FA pre		VM FA mid		VM FA post		VM FA detrain						VM FA mid		VM FA post		VM FA detrain										Name		FA pre		FA mid		FA post		FA detrain								FA mid		FA post		FA detrain																																																				Observations		19		19

																																		Becky T		8.0		7.8		7.8		8.1				Becky T		-3.5		-2.7		0.5								concentric		Becky T		8.0		7.8		7.8		8.1		-0.027		concentric		Becky T		96.5		97.3		100.5																																																				Pearson Correlation		0.9095226512

		Claire B		VL		1		5		139		117		128		16		16.37		15.99		16.65		16.3366666667										Ben T		20.8		17.7		20.0		20.6				Ben T		-14.8		-4.0		-0.9										Chris B		17.6		19.8		16.3		19.4		-0.071				Chris B		112.7		92.9		110.2																																																				Hypothesized Mean Difference		0

				VL		2		7		110		160		135		16.875		17.656		15.645		14.297		15.866		75.4236842105								Candice C		21.7		21.1		20.8		20.7				Candice C		-2.8		-3.9		-4.7										Chris P		21.6				23.2		27.4		0.077				Chris P				107.7		127.1																																																				df		18

				VM		1		6		167		37		102		15.2923538231		28.78		27.96		28.74		28.4933333333		75.3187719298		276.671		324.835				Charlotte C		12.4		14.3		16.4		19.7				Charlotte C		15.4		32.6		59.6										Claire B		20.0		22.9		20.5								Claire B		114.3		102.3																																																						t Stat		-3.4172720956

				VM		2		6		174		75		124.5		18.6656671664		20.17		20.71		19.12		20		75.5285964912		26.78		18.54				Chris B		17.6		19.8		16.3		19.4				Chris B		12.7		-7.1		10.2										David F		23.4		23.1		22.0		21.9		-0.061				David F		98.8		93.9		93.7																																																				P(T<=t) one-tail		0.0015358515

																																		Chris P		21.6				23.2		27.4				Chris P				7.7		27.1										Helen D		21.6		21.6		20.5		22.3		-0.052				Helen D		99.8		94.8		103.4																																																				t Critical one-tail		1.7340635923

		David F		VL		1		5		113		64		88.5		11.0625		15.54		15.47		15.71		15.5733333333										Claire B		20.0		22.9		20.5						Claire B		14.3		2.3												Julia L		13.6		13.3		12.9		13.9		-0.045				Julia L		98.4		95.5		102.2																																																				P(T<=t) two-tail		0.003071703

				VL		2		5		162		196		179		22.375		18.094		15.961		16.653		16.9026666667		71.25925								David F		23.4		23.1		22.0		21.9				David F		-1.2		-6.1		-6.3										Michael G		19.7		25.0		27.8		22.6		0.411				Michael G		127.3		141.1		115.0																																																				t Critical two-tail		2.1009220369

				VM		1		8		175		79		127		25.4		25.88		24.9		25.74		25.5066666667		71.122		400.32		443.156				Graham B		25.7		31.2		30.6		25.0				Graham B		21.7		19.1		-2.7										Steph H		14.0		15.8		16.3		19.0		0.164				Steph H		112.9		116.4		135.6

				VM		2		8		177		94		135.5		27.1		24.899		23.418		21.862		23.393		71.3965		21.082		16.002				Helen D		21.6		21.6		20.5		22.3				Helen D		-0.2		-5.2		3.4										Tom K		17.6		17.4		19.7		21.3		0.122				Tom K		99.1		112.2		121.3

														0																				Ian M		16.8		19.3		22.7				30.9		Ian M		15.0		34.9		84.0										Zoe B		18.4		18.5		21.7		19.9		0.179				Zoe B		100.4				107.7

		Graham B		VL		1		5		140		112		126		15.75		13.59		12.47		13.56		13.2066666667										Julia L		13.6		13.3		12.9		13.9				Julia L		-1.6		-4.5		2.2										Mean		17.8		18.5		19.0		19.6		0.070				Mean		106.0		105.4		111.7

				VL		2		5		214		250		232		29		17.867		19.302		16.556		17.9083333333		73.0515								Kelly A		15.1		16.4		16.7		18.4				Kelly A		8.5		10.1		21.8										SD		4.4		5.2		5.4		5.3		0.154				SD		10.2		15.0		13.0

				VM		1		5		297		130		213.5		26.6875		30.96		29.6		29.39		29.9833333333		74.215875		431.167		483.657				Michael G		19.7		25.0		27.8		22.6				Michael G		27.3		41.1		15.0																				0.049								4.7

				VM		2		5		215		200		207.5		25.9375		25.054		25.486		26.462		25.6673333333		71.887125		20.32		11.43				Nkechi F		20.8		19.8		20.6		18.3				Nkechi F		-5.0		-1.2		-12.0										Name		FA pre		FA mid		FA post		FA detrain						Name		FA mid		FA post		FA detrain

																																		Sarah W		20.9		19.6		21.9		22.3				Sarah W		-6.2		4.7		6.5								eccentric		Ben T		20.8		17.7		20.0		20.6		-0.040		eccentric		Ben T		85.2		96.0		99.1

		Helen D		VL		1		5		135.01		73		104.005		13.000625		18.87		19.16		18.32		18.7833333333										Steph H		14.0		15.8		16.3		19.0				Steph H		12.9		16.4		35.6										Candice C		21.7		21.1		20.8		20.7		-0.039				Candice C		97.2		96.1		95.3

				VL		2		5		149		156		152.5		19.0625		16.255		15.481		16.86		16.1986666667		86.8915								Suzie H												Suzie H																Charlotte C		12.4		14.3		16.4		19.7		0.326				Charlotte C		115.4		132.6		159.6

				VM		1		6		210		97		153.5		23.0134932534		30.93		30.85		31.99		31.2566666667		88.568875		375.303		421.617				Tom K		17.6		17.4		19.7		21.3				Tom K		-0.9		12.2		21.3										Graham B		25.7		31.2		30.6		25.0		0.191				Graham B		121.7		119.1		97.3

				VM		2		6		128		73		100.5		15.0674662669		20.439		20.167		24.213		21.6063333333		85.214125		41.656		32.512				Wytch		13.8		13.7		13.7		13.9				Wytch		-0.8		-0.7		0.8										Ian M		16.8		19.3		22.7		30.9		0.349				Ian M		115.0		134.9		184.0

																																		Zoe B		18.4		18.5		21.7		19.9				Zoe B		0.4		17.9		7.7										Kelly A		15.1		16.4		16.7		18.4		0.101				Kelly A		108.5		110.1		121.8

		Ian M		VL		1		5		141		89		115		14.375		20.32		20.18		20.4		20.3										Mean		18.2		18.9		19.6		19.7				Mean		4.8		8.2		14.2										Nkechi F		20.8		19.8		20.6		18.3		-0.012				Nkechi F		95.0		98.8		88.0

				VL		2		5		205		245		225		28.125		16.706		15.816		16.666		16.396		99.476125								SD		4.3		5.1		5.1		4.4				SD		10.9		14.7		24.0										Sarah W		20.9		19.6		21.9		22.3		0.047				Sarah W		93.8		104.7		106.5

				VM		1		5		256		168		212		26.5		41.53		37.88		38.68		39.3633333333		97.10125		451.69		412.472						0.9638397319		1.1611875213		1.1332773865		1.0039965754						2.51		3.37		5.51										Suzie H														Suzie H

				VM		2		5		203		155		179		22.375		17.437		16.082		16.868		16.7956666667		101.851		40.64		50.292																																Wytch		13.8		13.7		13.7		13.9		-0.007				Wytch		99.2		99.3		100.8

																																																														Mean		18.7		19.2		20.4		21.1		0.102				Mean		103.4		110.2		116.9

		Julia L		VL		1		6		116		24		70		10.4947526237		13.59		14.37		14.13		14.03																																						SD		4.4		5.2		4.8		4.8		0.153				SD		12.2		15.3		33.0

				VL		2		6		127		138		132.5		19.8650674663		17.906		18.444		16.541		17.6303333333		57.3159625187																																														0.051

				VM		1		8		124		39		81.5		12.2188905547		18.59		19.47		20.65		19.57		56.1821244378		312.497		287.469

				VM		2		8		85		36		60.5		9.0704647676		15.775		12.96		11.926		13.5536666667		58.4498005997		9.331		15.351				VL Fascicle Angle

																																				VL FA pre		VL FA mid		VL FA post		VL FA detrain						VL FA mid		VL FA post		VL FA detrain										Name		FA pre		FA mid		FA post		FA detrain								FA mid		FA post		FA detrain

		Kelly A		VL		1		5		102		81		91.5		11.4375		18.48		17.75		18.29		18.1733333333										Becky T		13.8		17.0		17.5		19.0				Becky T		23.1		26.3		37.0								concentric		Becky T		13.8		17.0		17.5		19.0				concentric		Becky T		23.1		26.3		37.0

				VL		2		5		139		178		158.5		19.8125		12.939		14.214		14.494		13.8823333333		66.6478125								Ben T		13.9		13.2		15.0						Ben T		-5.3		7.7												Chris B		18.1		25.1		23.6		20.9						Chris B		39.2		30.8		15.7

				VM		1		7		144		24		84		14.711033275		27.25		27.51		27.32		27.36		65.387875		405.247		376.638				Candice C		21.2		21.7		24.7		23.7				Candice C		2.3		16.4		11.6										Chris P		16.4				18.2		16.1						Chris P				11.3		-1.4

				VM		2		7		78		52		65		11.3835376532		16.944		14.247		14.224		15.1383333333		67.90775		14.732		20.828				Charlotte C		13.8		15.7		17.1		18.0				Charlotte C		13.3		23.4		30.6										Claire B		15.9		17.9		17.4								Claire B		13.1		9.5

																																		Chris B		18.1		25.1		23.6		20.9				Chris B		39.2		30.8		15.7										David F		16.9		18.3		18.3		19.8						David F		8.0		8.0		17.1

		Michael G		VL		1		5		185		76		130.5		16.3125		16.29		17.04		18.15		17.16										Chris P		16.4		16.4		18.2		16.1				Chris P		-0.0		11.3		-1.4										Helen D		16.2		17.6		18.5		18.7						Helen D		8.4		14.0		15.4

				VL		2		5		199		212		205.5		25.6875		17.57		18.58		17.8		17.9833333333		66.2118125								Claire B		15.9		17.9		17.4						Claire B		13.1		9.5												Julia L		17.6		17.7		17.4		15.6						Julia L		0.6		-1.2		-11.5

				VM		1		6		239		104		171.5		25.712143928		33.11		31.48		31.45		32.0133333333		66.1465		411.316		303.145				David F		16.9		18.3		18.3		19.8				David F		8.0		8.0		17.1										Michael G		18.0		17.7		19.8		19.3						Michael G		-1.5		9.9		7.5

				VM		2		6		173		154		163.5		24.5127436282		20.362		18.733		19.931		19.6753333333		66.277125		14.732		28.384				Graham B		17.9		19.6		20.3		23.8				Graham B		9.4		13.6		33.1										Steph H		19.6		19.2		21.0		15.5						Steph H		-1.8		7.1		-20.7

																																		Helen D		16.2		17.6		18.5		18.7				Helen D		8.4		14.0		15.4										Tom K		16.3		19.1		19.1		16.3						Tom K		16.8		17.3		-0.3

		Nkechi F		VL		1		5		99		91		95		11.875		14.91		15.24		16.01		15.3866666667										Ian M		16.4		19.0		20.0		20.4				Ian M		15.7		21.9		24.4										Zoe B		15.6		16.3				15.5						Zoe B		4.6				-0.4

				VL		2		5		150		137		143.5		17.9375		16.563		17.83		16.778		17.057		56.9649375								Julia L		17.6		17.7		17.4		15.6				Julia L		0.6		-1.2		-11.5										Mean		16.8		18.6		19.1		17.7						Mean		11.1		13.3		5.8

				VM		1		6		228		108		168		25.1874062969		28.64		28.6		27.82		28.3533333333		59.553625		344.349		435.01				Kelly A		13.9		15.9		15.3		16.1				Kelly A		14.5		10.6		16.0										SD		1.5		2.5		2.0		2.1						SD		12.8		9.4		16.4

				VM		2		6		119		86		102.5		15.3673163418		21.111		20.462		20.951		20.8413333333		54.37625		16.51		0				Michael G		18.0		17.7		19.8		19.3				Michael G		-1.5		9.9		7.5

																																		Nkechi F		17.1		26.1		30.4		25.5				Nkechi F		53.2		78.3		49.4										Name		FA pre		FA mid		FA post		FA detrain						Name		FA mid		FA post		FA detrain

		Sarah W		VL		1																												Sarah W		13.3		16.1		17.5		17.9				Sarah W		21.2		31.5		34.2								eccentric		Ben T		13.9		13.2		15.0						eccentric		Ben T		-5.3		7.7

				VL		2		5		146		170		158		19.75		12.458		14.054		13.386		13.2993333333		72.3805625								Steph H		19.6		19.2		21.0		15.5				Steph H		-1.8		7.1		-20.7										Candice C		21.2		21.7		24.7		23.7						Candice C		2.3		16.4		11.6

				VM		1		6		237		79		158		23.688155922		33.89		36.05		33.46		34.4666666667		73.520625		368.709		435.812				Suzie H		13.2		13.0		15.5		12.1				Suzie H		-1.0		17.8		-8.3										Charlotte C		13.8		15.7		17.1		18.0						Charlotte C		13.3		23.4		30.6

				VM		2		6		168		88		128		19.1904047976		19.04		24.058		19.704		20.934		71.2405		27.432		16.764				Tom K		16.3		19.1		19.1		16.3				Tom K		16.8		17.3		-0.3										Graham B		17.9		19.6		20.3		23.8						Graham B		9.4		13.6		33.1

																																		Wytch		19.4		18.8		20.0		19.6				Wytch		-3.0		3.1		1.4										Ian M		16.4		19.0		20.0		20.4						Ian M		15.7		21.9		24.4

		Steph H		VL		1		5		134		122		128		16		24.05		25.01		26.05		25.0366666667										Zoe B		15.6		16.3				15.5				Zoe B		4.6				-0.4										Kelly A		13.9		15.9		15.3		16.1						Kelly A		14.5		10.6		16.0

				VL		2		5		180		180		180		22.5		19.811		19.368		19.543		19.574		77.2970625								Mean		16.4		18.2		19.3		18.6				Mean		11.0		17.9		13.2										Nkechi F		17.1		26.1		30.4		25.5						Nkechi F		53.2		78.3		49.4

				VM		1		6		282		75		178.5		26.7616191904		31.06		30.72		30.44		30.74		75.854625		415.829		327.148				SD		2.2		3.2		3.6		3.3				SD		14.5		16.7		18.5										Sarah W		13.3		16.1		17.5		17.9						Sarah W		21.2		31.5		34.2

				VM		2		6		139		96		117.5		17.616191904		13.86		13.87		14.27		14		78.7395		23.876		37.846				SE		0.4967368622		0.7168722525		0.8062699474		0.7481003402						3.16		3.73		4.24										Suzie H		19.6		19.2		21.0		15.5						Suzie H		-1.8		7.1		-20.7

																																																														Wytch		19.4		18.8		20.0		19.6						Wytch		-3.0		3.1		1.4

		Suzie H		VL		1		5		155		52		103.5		12.9375		22.42		22.49		23.89		22.9333333333																																						Mean		16.6		18.5		20.1		20.1						Mean		11.9		21.4		20.0

				VL		2		6		146		165		155.5		23.3133433283		13.115		13.471		12.864		13.15		81.3374265367																																				SD		2.8		3.6		4.6		3.6						SD		17.1		21.8		20.8

				VM		1		6		137		67		102		15.2923538231		38.35		38.15		39.41		38.6366666667		82.5144332834		385.749		323.898

				VM		2		6		107		91		99		14.8425787106										80.1604197901		24.681		31.6

																																				VL FA pre		VL FA mid		VL FA post				t-Test: Two-Sample Assuming Equal Variances																		Name		FA pre		FA pre		FA mid		FA mid		FA post				t-Test: Paired Two Sample for Means																				t-Test: Paired Two Sample for Means

		Tom K		VL		1		5		87		168		127.5		15.9375		22.01		22.09		21.93		22.01												13.8		17.0		17.5																				concentric		Becky T		13.8		13.8		17.0		17.0		17.5		0.2632136834

				VL		2		5		189		201		195		24.375		15.189		17.583		16.142		16.3046666667		91.3408125										13.9		13.2		15.0						VL FA pre		VL FA mid														Chris B		18.1		18.1		25.1		25.1		23.6		0.3081706462				FA pre		FA mid																		FA pre		FA post

				VM		1		5		104		231		167.5		20.9375		26.28		26.63		26.63		26.5133333333		90.607375		415.995		362.706						21.2		21.7		24.7				Mean		16.395015873		18.1595396825														Chris P		16.4		15.9		17.9				18.2		0.1128158109		Mean		16.7949		18.5960333333																Mean		16.8721		19.0676333333

				VM		2		5		152		113		132.5		16.5625		16.477		18.388		17.834		17.5663333333		92.07425		38.608		46.736						13.8		15.7		17.1				Variance		4.9349502053		10.2781165275														Claire B		15.9		16.9		18.3		17.9		17.4		0.0950039918		Variance		2.5693411864		6.0408111963																Variance		2.4218891864		3.8650797642

																																				18.1		25.1		23.6				Observations		21		21														David F		16.9		16.2		17.6		18.3		18.3		0.080046541		Observations		10		10																Observations		10		10

		Wytch		VL		1		5		130		37		83.5		10.4375		16.71		16.57		17.19		16.8233333333												16.4		16.4		18.2				Pooled Variance		7.6065333664																Helen D		16.2		17.6		17.7		17.6		18.5		0.1398263232		Pearson Correlation		0.4686822161																		Pearson Correlation		0.6323011224

				VL		2		5		188		203		195.5		24.4375		19.627		20.319		18.13		19.3586666667		76.242875										15.9		17.9		17.4				Hypothesized Mean Difference		0																Julia L		17.6		18.0		17.7		17.7		17.4		-0.0119301961		Hypothesized Mean Difference		0																		Hypothesized Mean Difference		0

				VM		1		5		255		158		206.5		25.8125		28.54		27.93		28.55		28.34		75.007625		358.253		418.657						16.9		18.3		18.3				df		40																Michael G		18.0		19.6		19.2		17.7		19.8		0.0993512512		df		9																		df		9

				VM		2		5		169		134		151.5		18.9375		15.082		12.708		13.575		13.7883333333		77.478125		30.226		25.146						17.9		19.6		20.3				t Stat		-2.0731407347																Steph H		19.6		16.3		19.1		19.2		21.0		0.0708252444		t Stat		-2.5685285948																		t Stat		-4.4650254917

																																				16.2		17.6		18.5				P(T<=t) one-tail		0.0223218096																Tom K		16.3		15.6		16.3		19.1		19.1		0.1725068488		P(T<=t) one-tail		0.0151303765																		P(T<=t) one-tail		0.0007829298

		Zoe B		VL		1		5		122		40		81		10.125		19.03		21.96		22.11		21.0333333333												16.4		19.0		20.0				t Critical one-tail		1.6838510138																Zoe B		15.6						16.3						t Critical one-tail		1.8331129226																		t Critical one-tail		1.8331129226

				VL		2		5		133		152		142.5		17.8125		15.873		14.655		16.236		15.588		73.1351875										17.6		17.7		17.4				P(T<=t) two-tail		0.0446436191																Mean		16.8						18.6		19.1		0.133		P(T<=t) two-tail		0.0302607531																		P(T<=t) two-tail		0.0015658596

				VM		1		7		131		43		87		15.2364273205		32.43		33.22		32.41		32.6866666667		73.9765		358.132		261.359						13.9		15.9		15.3				t Critical two-tail		2.0210753699																SD		1.5						2.5		2.0		0.094		t Critical two-tail		2.2621571582																		t Critical two-tail		2.2621571582

				VM		2		7		100		59		79.5		13.9229422067		18.365		18.222		18.751		18.446		72.293875		29.21		39.624						18.0		17.7		19.8																																		0.030

																																				17.1		26.1		30.4				t-Test: Two-Sample Assuming Equal Variances																		Name		FA pre		FA mid		FA post

																																				13.3		16.1		17.5																				eccentric		Ben T		13.9		13.2		15.0		0.0769599616						t-Test: Paired Two Sample for Means																				t-Test: Paired Two Sample for Means

		Mark		VL		1		5		111		73		92		11.5		21.45		20.4		19.4		20.4166666667												19.6		19.2		21.0						VL FA pre		VL FA post														Candice C		21.2		21.7		24.7		0.1643146745

				VL		2		5		192.01		214		203.005		25.375625		19.883		19.849		20.333		20.0216666667		72.442625										13.2		13.0		15.5				Mean		16.395015873		19.3223333333														Charlotte C		13.8		15.7		17.1		0.2342016401								FA pre		FA mid																		FA pre		FA post

				VM		1		6		230		83		156.5		23.4632683658		37.63		38.2		38.4		38.0766666667		71.751375		403.323		341.231						16.3		19.1		19.1				Variance		4.9349502053		13.0014245614														Graham B		17.9		19.6		20.3		0.1362121917						Mean		16.6410333333		18.5229																Mean		16.6410333333		20.1239333333

				VM		2		6		160		121		140.5		21.0644677661		21.355		20.57		19.28		20.4016666667		73.133875		21.336		30.48						19.4		18.8		20.0				Observations		21		20														Ian M		16.4		19.0		20.0		0.2193827763						Variance		8.105022258		13.270859384																Variance		8.105022258		21.4637205877

																																				15.6		16.3						Pooled Variance		8.8647710454																Kelly A		13.9		15.9		15.3		0.1056738781						Observations		10		10																Observations		10		10

		Matt		VL		1		5		178		66		122		15.25		24.79		25.29		24.24		24.7733333333																				Hypothesized Mean Difference		0																Nkechi F		17.1		26.1		30.4		0.7828262102						Pearson Correlation		0.6392999703																		Pearson Correlation		0.6085544954

				VL		2		5		224		203		213.5		26.6875		21.63		19.9		21.76		21.0966666667		67.61225																		df		39																Sarah W		13.3		16.1		17.5		0.3150533861						Hypothesized Mean Difference		0																		Hypothesized Mean Difference		0

				VM		1		6		190		96		143		21.4392803598		21.46		24.09		21.67		22.4066666667		67.603375		382.331		439.369														t Stat		-3.1467973684																Suzie H		19.6		19.2		21.0		0.0708252444						df		9																		df		9

				VM		2		6		133		128		130.5		19.5652173913		18.072		16.196		19.133		17.8003333333		67.621125		19.812		12.7														P(T<=t) one-tail		0.0015788702																Wytch		19.4		18.8		20.0		0.0312349335						t Stat		-2.0889859901																		t Stat		-2.9958685364

																																												t Critical one-tail		1.6848751222																Mean		16.6		18.5		20.1		0.214						P(T<=t) one-tail		0.0331461348																		P(T<=t) one-tail		0.0075284533

																																												P(T<=t) two-tail		0.0031577404																SD		2.8		3.6		4.6		0.218						t Critical one-tail		1.8331129226																		t Critical one-tail		1.8331129226

																																												t Critical two-tail		2.0226909012																								0.073						P(T<=t) two-tail		0.0662922695																		P(T<=t) two-tail		0.0150569066

																																																																Change Conc		Change Ecc										t Critical two-tail		2.2621571582																		t Critical two-tail		2.2621571582

																																																																3.6		1.1						t-Test: Paired Two Sample for Means

																																						FL pre		FL pre		FL pre		FL mid		FL post		FL detrain				t-Test: Paired Two Sample for Means												5.6		3.5

																																						69.54		69.54		69.54		72.78		72.78		83.83																1.8		3.2								Change Conc		Change Ecc

																																						72.51		72.51		73.69		75.85		74.69		68.76								FL pre		FL mid						1.5		2.4						Mean		2.1955333333		3.4829

																																						73.69		73.69		70.69		76.24		76.51		66.57				Mean				73.1089676964		76.0928467943						1.4		3.6						Variance		2.417865758		13.5156366185

																																						70.69		70.69		88.91		67.85		70.17		87.60				Variance				294.8076036647		320.5877204707						2.3		1.5						Observations		10		10

																																						88.91		88.91		94.16		84.19		88.35		100.29				Observations				23		23						-0.2		13.4						Pearson Correlation		-0.525335466

																																						94.16		94.16		71.26		97.38		107.02		73.97				Pearson Correlation				0.9535893175								1.8		4.2						Hypothesized Mean Difference		0

																																						75.42		75.42		73.05		91.55		85.41		90.02				Hypothesized Mean Difference				0								1.4		1.4						df		9

																																						71.26		71.26		86.89		76.43		75.70		83.23				df				22								2.8		0.6						t Stat		-0.8691339602

																																						73.05		73.05		99.48		77.31		80.41		98.11				t Stat				-2.6538555163								2.2		3.5						P(T<=t) one-tail		0.2036771366

																																						86.89		86.89		57.32		83.57		85.08		62.02				P(T<=t) one-tail				0.0072505788																t Critical one-tail		1.8331129226

																																						99.48		99.48		66.65		105.52		104.60		63.08				t Critical one-tail				1.7171443354																P(T<=t) two-tail		0.4073542732

																																						57.32		57.32		66.21		61.47		61.94		79.44				P(T<=t) two-tail				0.0145011575																t Critical two-tail		2.2621571582

																																						66.65		66.65		56.96		69.89		70.85		57.24				t Critical two-tail				2.0738730583

																																						66.21		66.21		72.38		80.32		76.96		77.29																		Pre		Mid		Post		Detrain

																																						56.96		56.96		77.30		56.25		55.00		97.62				t-Test: Paired Two Sample for Means												Length		7.5927314673		7.9		7.9154073373		8.0500598472		1.1105334222		1.16		1.2268876465		1.3204764552

																																						72.38		72.38		81.34		76.48		73.56		92.96																Angle		16.4		18.6		19.3		18.6		2.2		2.5		3.6		3.3

																																						77.30		77.30		91.34		85.05		78.43		94.92								FL pre		FL post

																																						81.34		81.34		76.24		90.13		86.61		78.88				Mean				73.1077758872		76.1138371496

																																						91.34		91.34		73.14		88.17		85.60		73.68				Variance				308.846026757		339.5363824568

																																						76.24		76.24		75.93		72.23		73.43		80.50				Observations				22		22

																																						73.14		75.93		11.11		70.80		79.15		13.20				Pearson Correlation				0.9691228093

																																						75.93		11.11				79.02		12.27						Hypothesized Mean Difference				0

																																						11.11						11.64								df				21

																																																				t Stat				-3.097182013

																																																				P(T<=t) one-tail				0.0027291693

																																						FL post		FL detrain		t-Test: Paired Two Sample for Means										t Critical one-tail				1.7207428715

																																						72.78		83.83												P(T<=t) two-tail				0.0054583386

																																						76.51		68.76				FL post		FL detrain						t Critical two-tail				2.0796138371

																																						70.17		66.57		Mean		79.0546440009		80.8797706095

																																						88.35		87.60		Variance		164.7491672813		181.7302745521						t-Test: Paired Two Sample for Means

																																						107.02		100.29		Observations		18		18

																																						75.70		73.97		Pearson Correlation		0.8426764066												FL pre		FL detrain

																																						80.41		90.02		Hypothesized Mean Difference		0								Mean				73.0270362051		77.2960349521

																																						85.08		83.23		df		17								Variance				323.9957689766		372.5830006149

																																						104.60		98.11		t Stat		-1.0454428934								Observations				21		21

																																						61.94		62.02		P(T<=t) one-tail		0.1552283275								Pearson Correlation				0.9276241918

																																						70.85		63.08		t Critical one-tail		1.7396067156								Hypothesized Mean Difference				0

																																						76.96		79.44		P(T<=t) two-tail		0.3104566551								df				20

																																						55.00		57.24		t Critical two-tail		2.1098155586								t Stat				-2.7131821797

																																						73.56		77.29												P(T<=t) one-tail				0.0066929691

																																						78.43		97.62												t Critical one-tail				1.7247182182

																																						86.61		92.96												P(T<=t) two-tail				0.0133859382

																																						85.60		94.92												t Critical two-tail				2.0859634413

																																						73.43		78.88

																																				VL FA		chge pre-mid		chge pre-post		chge post-detrain		chge pre-detrain

																																				Becky T		3.2		3.6		1.5		5.1

																																				Ben T		-0.7		1.1		-15.0

																																				Candice C		0.5		3.5		-1.0		2.5

																																				Charlotte C		1.8		3.2		1.0		4.2

																																				Chris B		7.1		5.6		-2.7		2.8

																																				Chris P		-0.0		1.8		-2.1		-0.2

																																				Claire B		2.1		1.5		-17.4

																																				David F		1.4		1.4		1.5		2.9

																																				Graham B		1.7		2.4		3.5		5.9

																																				Helen D		1.4		2.3		0.2		2.5

																																				Ian M		2.6		3.6		0.4		4.0

																																				Julia L		0.1		-0.2		-1.8		-2.0

																																				Kelly A		2.0		1.5		0.8		2.2

																																				Michael G		-0.3		1.8		-0.4		1.4

																																				Nkechi F		9.1		13.4		-4.9		8.4

																																				Sarah W		2.8		4.2		0.4		4.6

																																				Steph H		-0.4		1.4		-5.4		-4.0

																																				Suzie H		-0.1		2.3		-3.4		-1.1

																																				Tom K		2.7		2.8		-2.9		-0.1

																																				Wytch		-0.6		0.6		-0.3		0.3

																																				Zoe B		0.7		-15.6		15.5		-0.1

																																						1.8		2.0		-1.6		2.1
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								1.1105334222		1.2268876465		1.3204764552

								2.2214747816		3.6057488212		3.3456064295
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Results

																																														2.5435073127		2.5435073127

																																														2.635278428		2.635278428

																																														2.7434041784		2.7434041784

																																														3.1774402219		3.1774402219
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																																														0.4967368622		0.4967368622

																																														0.7168722525		0.7168722525

																																														0.8062699474		0.8062699474

																																														0.7481003402		0.7481003402
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						40.9487687569		40.9487687569		5.2599741729		5.2599741729

						43.2190833945		43.2190833945		4.9000942292		4.9000942292



Volume

PCSA



		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected thickness (mm)		Angle 1		Angle 2		Angle 3		Angle		Fascicle length		FL1		FL2

		Beck T		VL		1		5		132.02		82.02		107.02		13.3775		13.28		13.29		12.82		13.13

				VL		2		5		145		153		149		18.625		17.03		17.01		17.06		17.0333333333		72.781875

				VM		1		7		110		33		71.5		12.5218914186		20.28		20.54		20.81		20.5433333333		72.685875		402.671		349.343

				VM		2		7		74		28		51		8.9316987741		7.663		7.85		7.75		7.7543333333		72.877875		22.352		29.21

		Ben T		VL		1		5		121		88		104.5		13.0625		16.2		16.68		15.68		16.1866666667

				VL		2		5		160		173		166.5		20.8125		12.87		13.54		13.1		13.17		75.8495

				VM		1		5		284		145		214.5		26.8125		20.86		21.99		20.06		20.97		76.13425		377.426		342.39

				VM		2		5		193		174		183.5		22.9375		17.629		17.198		18.388		17.7383333333		75.56475		28.956		32.766

		Candice		VL		1		5		136		46		91		11.375		13.48		14.82		14.75		14.35

				VL		2		5		186		191		188.5		23.5625		21.89		21.8		21.41		21.7		76.2440625

				VM		1		6		224		37		130.5		19.5652173913		31.19		30.23		31.66		31.0266666667		78.292375		398.755		353.79

				VM		2		6		96		47		71.5		10.7196401799		19.393		20.056		23.78		21.0763333333		74.19575		28.448		29.972

		Charlotte		VL		1		6		63		54		58.5		8.7706146927		15.19		14.75		15.68		15.2066666667

				VL		2		6		129		147		138		20.6896551724		16.06		15.2		15.7		15.6533333333		67.8537983508

				VM		1		6		103		53		78		11.6941529235		29.8		29.8		28.72		29.44		68.7288050975		380.122		320.272

				VM		2		6		128		77		102.5		15.3673163418		13.428		15.024		14.318		14.2566666667		66.9787916042		11.739		18.962

		Chris B		VL		1		5		177		79		128		16		21		22.81		20.35		21.3866666667

				VL		2		5		219		229		224		28		26.49		23.76		25.20		25.15		84.186625

				VM		1		5		228		142		185		23.125		17.22		17.37		18.29		17.6266666667		82.16075		458.15		358.42

				VM		2		5		113		93		103		12.875		19.87		18.87		20.6		19.78		86.2125		24.892		41.41

		Chris P		VL		1		5		166		57		111.5		13.9375		24.06		24.25		24.96		24.4233333333

				VL		2		5		233		260		246.5		30.8125		17.25		15.05		16.76		16.3533333333		97.382125

				VM		1		6		207		94		150.5		22.5637181409		28.75		28.44		29.95		29.0466666667		96.265125		420.617		387.561

				VM		2		5		217		144		180.5		22.5625										98.499125		43.688		50.054

		Claire B		VL		1		5		155		125		140		17.5		13.31		13.62		13.25		13.3933333333

				VL		2		7		119		141		130		22.7670753065		17.881		18.151		17.807		17.9463333333		91.550938704

				VM		1		6		197		42		119.5		17.916041979		30.48		30.37		31.51		30.7866666667		92.7825218914		271.011		336.932

				VM		2		6		164		53		108.5		16.2668665667		22.57		22.84		23.17		22.86		90.3193555166		45.32		31.312

		David F		VL		1		5		89		53		71		8.875		17.81		16.72		17.39		17.3066666667

				VL		2		5		181		193		187		23.375		17.1		19.581		18.086		18.2556666667		76.4344375

				VM		1		8		145		45		95		19		29.59		28.74		28.05		28.7933333333		77.96625		388.018		432.597

				VM		2		8		176		94		135		27		24.613		23.459		21.295		23.1223333333		74.902625		29.464		20.828

		Grah Burns		VL		1		5		145		116		130.5		16.3125		28.67		30.08		29.71		29.4866666667

				VL		2		5		216		247		231.5		28.9375		20.453		19.055		19.266		19.5913333333		77.3148125

				VM		1		6		250		130		190		28.4857571214		36.65		38.31		37.86		37.6066666667		75.966		469.552		407.821

				VM		2		6		187		143		165		24.7376311844		30.106		32.229		31.4		31.245		78.663625		17.272		27.686

		Helen		VL		1		5		146		109		127.5		15.9375		18.18		17.3		18.26		17.9133333333

				VL		2		5		162		163		162.5		20.3125		18.304		17.481		16.899		17.5613333333		83.5716875

				VM		1		6		195		64		129.5		19.4152923538		33.49		32.84		32.94		33.09		84.198125		421.617		344.538

				VM		2		6		132		75		103.5		15.5172413793		22.524		20.764		21.379		21.5556666667		82.94525		31.496		39.878

		Ian		VL		1		5		147		79		113		14.125		18.65		17.48		18.4		18.1766666667

				VL		2		5		174		233		203.5		25.4375		18.2		19.165		19.551		18.972		105.5201875

				VM		1		5		310		157		233.5		29.1875		44.5		45.79		46.77		45.6866666667		104.220875		364.375		450.188

				VM		2		5		203		152		177.5		22.1875		19.666		19.325		18.96		19.317		106.8195		58.674		50.546

		Julia		VL		1		6		114		36		75		11.2443778111		17.63		18.44		18.17		18.08

				VL		2		6		116		138		127		19.0404797601		16.943		17.273		18.975		17.7303333333		61.4652601199

				VM		1		7		124		29		76.5		13.3975481611		21.7		20.33		21.77		21.2666666667		62.1237121439		317.997		359.405

				VM		2		7		75		41		58		10.1576182137		13.27		14.109		12.651		13.3433333333		60.806808096		14.448		6.923

		Kelly Ash		VL				5		137		90		113.5		14.1875		17.46		16.87		16.14		16.8233333333

				VL				5		153		177		165		20.625		14.429		17.498		15.75		15.8923333333		69.892625

				VM				7		128		41		84.5		10.5625		25.16		25.69		27.31		26.0533333333		69.187		354.36		448.962

				VM				7		75		40		57.5		7.1875		16.218		15.067		17.974		16.4196666667		70.59825		24.892		14.478

		Michael G		VL		1		5		157		102		129.5		16.1875		12.37		12.72		13.46		12.85

				VL		2		5		217		222		219.5		27.4375		18.847		18.208		16.083		17.7126666667		80.317125

				VM		1		6		239		104		171.5		25.712143928		24.39		21.96		22.67		23.0066666667		80.6455		441.964		389.974

				VM		2		6		154		104		129		19.3403298351		26.076		23.821		25.252		25.0496666667		79.98875		25.4		31.242

		Nkechi		VL		1		5		112		84		98		12.25		15.79		16.72		15.3		15.9366666667

				VL		2		5		163		167		165		20.625		23.091		26.67		28.635		26.132		56.2535

				VM		1		6		241		27		134		20.0899550225		44.15		44.24		42.48		43.6233333333		55.930125		356.001		318.503

				VM		2		6		141		100		134		20.0899550225		19.462		19.878		20.03		19.7896666667		56.576875		11.43		16.764

		Sarah		VL		1		5		162		92		127		15.875		15.94		16.37		16.69		16.3333333333

				VL		2		5		157		178		167.5		20.9375		16.076		15.855		16.444		16.125		76.4773125

				VM		1		6		198		26		112		16.7916041979		35.41		36.25		36.12		35.9266666667		78.4195		338.812		413.401

				VM		2		6		181		89.01		135.005		20.2406296852		21.234		20		17.68		19.638		74.535125		36.068		22.86

		Steph H		VL		1		5		147		137		142		17.75		20.2		21.85		21.44		21.1633333333

				VL		2		5		181		226		203.5		25.4375		18.351		19.31		19.985		19.2153333333		85.0491875

				VM		1		6		276		78		177		26.5367316342		27.04		26		26.98		26.6733333333		85.842875		369.751		300.156

				VM		2		6		163		82		122.5		18.3658170915		15.8		15.59		16.01		15.8		84.2555		39.624		46.736

		Suzy		VL		1		6		155		85		120		17.9910044978		19.47		21.58		22.39		21.1466666667

				VL		2		6		146		176		161		24.1379310345		11.714		12.663		14.692		13.023		90.1299212894

				VM		1		6		101		87		94		14.0929535232		26.73		26.41		25.53		26.2233333333		91.968185907		334.355		376.099

				VM		2		6		104		87		95.5		14.3178410795										88.2916566717		41.84		31.905

		Tom		VL		1		5		100		149		124.5		15.5625		24.77		26.28		26.64		25.8966666667

				VL		2		5		202		212		207		25.875		19.313		19.675		18.166		19.0513333333		88.170875

				VM		1		5		261		111		186		23.25		30.32		31.01		29.81		30.38		87.25325		405.418		367.268

				VM		2		5		173		129		151		18.875		16.02		18.51		17.705		17.4116666667		89.0885		36.576		43.18

		Wytch		VL		1		5		131		35		83		10.375		19.56		20.75		19.4		19.9033333333

				VL		2		5		199		203		201		25.125		18.32		18.643		19.37		18.7776666667		72.2278125

				VM		1		5		217		129		173		21.625		32.97		34.53		35.71		34.4033333333		72.04975		446.35		410.591

				VM		2		5		185		178		181.5		22.6875		14.299		13.239		13.506		13.6813333333		72.405875		16.256		21.082

		Zoe		VL		1		5		130		41		85.5		10.6875		19.78		20.23		20.9		20.3033333333

				VL		2		5		140		171		155.5		19.4375		16.044		16.26		16.61		16.3046666667		70.798875

				VM		1		7		120		40		80		14.0105078809		24.72		25.92		23.74		24.7933333333		71.498125		366.753		390.109

				VM		2		7		96.01		74.01		85.01		14.887915937		19.07		17.97		18.53		18.5233333333		70.099625		25.654		21.336





		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected thickness (mm)		Angle 1		Angle 2		Angle 3		M Angle		Fascicle length		FL1		FL2

		Beck T		VL		1		5		145		80		112.5		14.0625		15.21		14.02		15.6		14.9433333333

				VL		2		5		166		152		159		19.875		16.432		17.932		18.072		17.4786666667		85.411

				VM		1		7		103		77		90		15.761821366		27.72		28.25		28.02		27.9966666667		86.85225		379.858		334.462

				VM		2		7		82		42		62		10.8581436077		7.655		7.635		8.158		7.816		83.96975		39.37		42.162

		Ben T		VL		1		5		115		72		93.5		11.6875		18.04		18.78		19.19		18.67

				VL		2		5		152		163		157.5		19.6875		14.48		15.73		14.71		14.9733333333		74.688625

				VM		1		5		262		147		204.5		25.5625		20.41		20.99		20.48		20.6266666667		75.9645		325.268		270.31

				VM		2		5		160		130		145		18.125		19.006		20.14		20.84		19.9953333333		73.41275		35.306		39.624

		Candice		VL		1		5		133		5.1		69.05		8.63125		21.63		21.63		21.21		21.49

				VL		2		5		233		214		223.5		27.9375		24.88		24.59		24.62		24.6966666667		76.50925

				VM		1		6		226		72		149		22.3388305847		28.51		26.34		26.05		26.9666666667		77.892125		367.105		410.003

				VM		2		6		167		117		142		21.2893553223		20.22		21.8		20.48		20.8333333333		75.126375		32.004		23.876

		Charlotte		VL		1		6		109		39		74		11.0944527736		16.95		15.89		14.63		15.8233333333

				VL		2		6		129		153		141		21.1394302849		17.25		17.51		16.41		17.0566666667		70.1702016492

				VM		1		6		103		38		70.5		10.5697151424		20.35		20.74		21.72		20.9366666667		69.1035802099		332.43		308.513

				VM		2		6		173		107		140		20.9895052474		16.29		15.98		16.87		16.38		71.2368230885		19.264		24.983

		Chris B		VL		1		5		170		49		109.5		13.6875		20.83		21.59		20.29		20.9033333333

				VL		2		5		227		241		234		29.25		24.29		23.067		23.538		23.6316666667		88.347

				VM		1		5		222		142		182		22.75		17.1		16.11		16.94		16.7166666667		85.7655		438.22		381.988

				VM		2		5		184		174		179		22.375		14.98		15.093		18.823		16.2986666667		90.9285		30.988		43.18

		Chris P		VL		1		5		158		34		96		12		21.53		22.16		22.15		21.9466666667

				VL		2		5		248		238		243		30.375		16.794		17.881		19.942		18.2056666667		107.0205625

				VM		1		6		205		71		138		20.6896551724		21.32		19.89		20.94		20.7166666667		111.84225		370.482		460.215

				VM		2		5		208		144		176		22		23.25		22.988		23.444		23.2273333333		102.198875		65.532		44.672

		Claire B		VL		1		5		189		103		146		18.25		24.87		24.69		25.41		24.99

				VL		2		7		139		124		131.5		23.0297723292		16.82		17.4		17.9		17.3733333333		85.4092504378

				VM		1		6		215		16.03		115.515		17.3185907046		32.73		33.18		32.56		32.8233333333		88.1623187391		286.975		319.053

				VM		2		6		153		77		115		17.2413793103		20.58		19.878		20.911		20.4563333333		82.6561821366		37.904		26.78

		David F		VL		1		5		81		58		69.5		8.6875		13.86		13.26		13.88		13.6666666667

				VL		2		5		168		145		156.5		19.5625		17.1		19.581		18.086		18.2556666667		75.701125

				VM		1		8		175		39		107		21.4		29.32		29.28		29.69		29.43		78.368125		377.009		424.752

				VM		2		8		190		88		139		27.8		21.99		21.384		22.529		21.9676666667		73.034125		31.242		25.908

		Grah Burns		VL		1		5		151		109		130		16.25		26.54		28.61		26.64		27.2633333333

				VL		2		5		195		206		200.5		25.0625		21.118		20.889		19.036		20.3476666667		80.4108125

				VM		1		6		239		132		185.5		27.8110944528		33.62		34.51		36.02		34.7166666667		81.645375		368.683		426.146

				VM		2		6		189		152		170.5		25.5622188906		31.576		30.859		29.283		30.5726666667		79.17625		35.56		25.908

		Helen D		VL		1		5		139		114		126.5		15.8125		15.42		14.16		14.7		14.76

				VL		2		5		154		166		160		20		16.938		20.331		18.122		18.4636666667		85.0775625

				VM		1		6		283		43		163		24.4377811094		42.27		42.35		44.5		43.04		88.006875		380.967		411.314

				VM		2		6		130		100		115		17.2413793103		22.669		19.566		19.213		20.4826666667		82.14825		40.386		30.734

		Ian		VL		1		5		161		69		115		14.375		28.19		29.57		29.64		29.1333333333

				VL		2		5		186		202		194		24.25		20.567		19.724		19.688		19.993		104.604625

				VM		1		5		389		172		280.5		35.0625		43.8		44.76		42.43		43.6633333333		100.880625		425.029		385.045

				VM		2		5		206		130		168		21		26.288		19.308		22.4		22.6653333333		108.328625		47.752		60.198

		Julia		VL		1		6		88		51		69.5		10.4197901049		9.35		8.99		8.87		9.07

				VL		2		6		117		137		127		19.0404797601		16.41		17.493		18.357		17.42		61.9375554723

				VM		1		7		131		51		91		15.9369527145		19.64		20.41		20.22		20.09		59.5101589205		340.718		290.785

				VM		2		7		87		52		69.5		12.1716287215		13.906		12.636		12.277		12.9396666667		64.364952024		8.428		20.769

		Kelly Ashford		VL		1		5		98		80		89		11.125		15.84		16.94		15.97		16.25

				VL		2		5		142		175		158.5		19.8125		15.13		15.826		15.092		15.3493333333		70.845125

				VM		1		7		145		47		96		16.8126094571		25.3		23.41		24.75		24.4866666667		70.15625		447.458		320.304

				VM		2		7		100		83		91.5		16.0245183888		16.11		16.92		16.97		16.6666666667		71.534		14.224		31.496

		Michael G		VL		1		5		173		71		122		15.25		18.53		21.03		19.2		19.5866666667

				VL		2		5		206		226		216		27		20.14		19.26		19.91		19.77		76.9598125

				VM		1		6		288		215		251.5		37.7061469265		25.23		22.31		23.67		23.7366666667		76.036125		427.441		403.612

				VM		2		6		215		183		172		25.7871064468		25.32		28.779		29.161		27.7533333333		77.8835		22.606		27.432

		Nkechi		VL		1		5		136		102		119		14.875		18.99		19.33		18.58		18.9666666667

				VL		2		5		175		175		175		21.875		28.786		32.274		30.169		30.4096666667		55.0041875

				VM		1		6		196		82		139		20.8395802099		25.98		27.15		26.68		26.6033333333		55.462125		342.097		436.37

				VM		2		6		146		142		144		21.5892053973		20.82		19.78		21.148		20.5826666667		54.54625		12.7		0

		Sarah		VL		1		5		180		79		129.5		16.1875		20.25		19.45		19.24		19.6466666667

				VL		2		5		165		173		169		21.125		19.376		17.988		15.104		17.4893333333		73.5566875

				VM		1		6		243		58		150.5		22.5637181409		29.44		30.26		30.4		30.0333333333		72.833625		409.949		374.782

				VM		2		6		152		103		127.5		19.1154422789		22.137		22.83		20.769		21.912		74.27975		21.59		27.432

		Steph H		VL		1		5		174		137		155.5		19.4375		27.32		26.12		27.9		27.1133333333

				VL		2		5		218		193		205.5		25.6875		22.905		20.988		18.988		20.9603333333		78.4260625

				VM		1		6		240		111		175.5		26.311844078		26.33		27.1		28		27.1433333333		78.21075		357.462		411.707

				VM		2		6		159		130		144.5		21.664167916		16.088		15.874		16.926		16.296		78.641375		33.528		27.178

		Suzy		VL		1		5		178		176		177		22.125		16.33		17.13		16.91		16.79

				VL		2		6		133		177		155		23.2383808096		15.289		14.727		16.458		15.4913333333		86.6102098951

				VM		1		6		127		98		112.5		16.8665667166		19.29		18.45		17.33		18.3566666667		87.585982009		279.046		350.338

				VM		2		6		113		93		103		15.4422788606										85.6344377811		45.75		33.11

		Tom		VL		1		5		135		82		108.5		13.5625		21.64		22.88		22.3		22.2733333333

				VL		2		5		220		206		213		26.625		19.252		19.413		18.687		19.1173333333		85.5950625

				VM		1		5		264		161		212.5		26.5625		35.39		34.67		36.56		35.54		84.5715		412.412		339.381

				VM		2		5		202		179		190.5		23.8125		19.5		19.9		19.73		19.71		86.618625		33.02		44.196

		Wytch		VL		1		5		133		32		82.5		10.3125		19.24		19		19.06		19.1

				VL		2		5		191		197		194		24.25		21.01		19.34		19.54		19.9633333333		73.425875

				VM		1		5		247		143		195		24.375		25.08		27.52		26.91		26.5033333333		75.025875		439.679		363.279

				VM		2		5		189		184		186.5		23.3125		14.629		13.217		13.238		13.6946666667		71.825875		20.066		26.416

		Zoe		VL		1		5		136		29		82.5		10.3125		19.41		19.38		19.38		19.39

				VL		2		5		98		62		80		10		need to find Zoe VL 32..current is VM32								need to find Zoe VL 32..current is VM32

				VM		1		7		141		57		99		17.3380035026		25.45		26.1		24.52		25.3566666667		0

				VM		2		7		93		60		76.5		13.3975481611		21.7		22.4		21.14		21.7466666667		0





		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected thickness (mm)		Angle 1		Angle 2		Angle 3		M Angle		Fascicle length		FL1		FL2

		Becky T		VL		1		5		147		76		111.5		13.9375		15.04		15.74		15.29		15.3566666667

				VL		2		5		166		182		174		21.75		18.4		19.27		19.202		18.9573333333		83.8294375

				VM		1		7		125		57		91		15.9369527145		27.64		27.49		28.62		27.9166666667		84.54875		408.166		366.177

				VM		2		7		88		44		66		11.5586690018		9.298		8.097		6.832		8.0756666667		83.110125		33.528		37.338

																														37.338

		Ben T		VL		1		5		171		174		172.5		21.5625		16.05		16.35		17.06		16.4866666667

				VL		2		5																		No data

				VM		1		5		257		77		167		20.875		32.9		32.53		33.42		32.95

				VM		2		5		186		132		159		19.875		20.92		20.14		20.84		20.6333333333

		Candice		VL		1		5		138		20		79		9.875		19.58		19.94		19.95		19.8233333333

				VL		2		5		218		219		218.5		27.3125		24.05		23.056		23.898		23.668		68.7619375

				VM		1		6		233		54		143.5		17.9375		30.83		31.86		31.35		31.3466666667		69.42675		362.374		374.089

				VM		2		6		158		97		127.5		15.9375		21.68		20.69		19.58		20.65		68.097125		24.13		21.336

		Charlotte		VL		1		6		73		46		59.5		8.9205397301		19.47		17.8		18.15		18.4733333333

				VL		2		6		131		153		142		21.2893553223		18.273		18.55		17.316		18.0463333333		66.5728650675

				VM		1		8		163		45		104		20.8		29.15		29.18		29.6		29.31		65.4144617691		360.023		315.246

				VM		2		6		162		87		124.5		18.6656671664		20.76		19.09		19.27		19.7066666667		67.7312683658		11.438		20.468

		Chris B		VL		1		5		173		65		119		14.875		19.02		18.87		18.91		18.9333333333

				VL		2		5		158		128		143		17.875		21.23		21.53		19.93		20.8966666667		87.6025625

				VM		1		5		216		115		165.5		20.6875		22.51		30.71		32.91		28.71		85.471625		409.453		335.836

				VM		2		5		216		95		27		3.375		19.4		18.75		19.9		19.35		89.7335		34.29		47.754

		Chris P		VL		1		5		160		29		94.5		11.8125		29.03		29.44		31.71		30.06

				VL		2		5		227		250		238.5		29.8125		16.311		15.854		16.228		16.131		100.28625

				VM		1		6		219		74		146.5		21.964017991		24.36		24.21		23.3		23.9566666667		101.642		402.672		423.652

				VM		2		5		243		174		208.5		14.875		26.785		27.305		26.82		26.97		98.9305		51.308		45.974

		Claire B		VL		1

				VL		2																				No data

				No data

		David F		VL		1		5		53		95		74		14.875		19		19		19.95		19.3166666667

				VL		2		5		178		199		188.5		17.875		19.52		19.72		20.13		19.79		73.968

				VM		1		8		189		56		122.5		24.5		36.91		35.59		37.39		36.63		72.4825		358.372		323.212

				VM		2		8		190		111		150.5		30.1		25.15		18.959		21.654		21.921		75.4535		27.686		35.052

		Grah Burns		VL		1		5		156		129		142.5		17.8125		16.69		17.56		17.73		17.3266666667

				VL		2		5		206		200		203		25.375		24.193		23.964		23.376		23.8443333333		90.0153125

				VM		1		6		295		153		224		33.5832083958		27.47		26.82		28.74		27.6766666667		90.616		424.192		361.749

				VM		2		6		183		152		167.5		25.1124437781		27.869		24.544		22.483		24.9653333333		89.414625		37.592		44.196

		Helen D		VL		1		5		135		86		110.5		13.8125		13.47		13.27		12.72		13.1533333333

				VL		2		5		151		167		159		19.875		20.837		19.055		16.173		18.6883333333		83.2333125

				VM		1		6		269		17.03		143.015		21.4415292354		49.56		47.42		47.61		48.1966666667		81.31575		337.598		323.575

				VM		2		6		112		94		103		15.4422788606		21.52		23.728		21.787		22.345		85.150875		39.116		44.704

		Ian M		VL		1		5		196		103		149.5		18.6875		15.63		14.86		15.97		15.4866666667

				VL		2		5		262		265		263.5		32.9375		19.269		20.234		21.678		20.3936666667		98.11275

				VM		1		5		275		213		244		30.5		34.66		36.92		35.63		35.7366666667		97.938		442.128		402.252

				VM		2		5		240		225		232.5		29.0625		30.578		30.578		31.554		30.9033333333		98.2875		42.672		48.006

		Julia		VL		1		6		125		35		80		11.9940029985		15.84		15.4		16.37		15.87

				VL		2		6		163		128		145.5		21.8140929535		15.311		17.029		14.486		15.6086666667		62.0223643178

				VM		1		7		103		78		90.5		15.8493870403		23.41		19.22		19.41		20.68		63.4361514243		344.82		277.776

				VM		2		7		96		50		73		12.7845884413		13.787		12.893		14.894		13.858		60.6085772114		11.739		18.963

		Kelly Ashford		VL		1		5		127		94		110.5		13.8125		20.5		20.73		21.53		20.92

				VL		2		5		145		196		170.5		21.3125		15.42		16.57		16.33		16.1066666667		63.08475

				VM		1		7		132		72		102		17.8633975482		18.83		22.05		19.78		20.22		61.261875		278.767		368.893

				VM		2		7		90		70		80		14.0105078809		18.92		18.33		18.05		18.4333333333		64.907625		26.416		18.796

		Michael G		VL		1		5		175		85		130		13.8125		21.93		20.26		23.87		22.02

				VL		2		5		215		236		225.5		21.3125		17.5		19.988		20.528		19.3386666667		79.4356875

				VM		1		6		232		142		187		28.035982009		31.21		31.38		31.23		31.2733333333		80.930625		476.757		404.07

				VM		2		6		158		145		151.5		22.7136431784		22.778		23.1		21.985		22.621		77.94075		21.336		27.432

		Nkechi		VL		1		5		126		113		119.5		14.9375		21.82		19.54		20.85		20.7366666667

				VL		2		5		169		160		164.5		20.5625		25.85		25.86		24.728		25.4793333333		57.2381875

				VM		1		6		166		54		110		16.4917541229		29.49		30.28		30.23		30		57.628875		341.143		271.9

				VM		2		6		129		101		115		17.2413793103		18.645		18.126		18.25		18.3403333333		56.8475		14.986		22.86

		Sarah W		VL		1		5		170		81		125.5		15.6875		21.67		24.3		23.04		23.0033333333

				VL		2		5		170		173		171.5		21.4375		16.115		18.71		18.729		17.8513333333		77.2851875

				VM		1		6		211		57		134		20.0899550225		29.54		33.28		34.62		32.48		75.95525		451.178		364.761

				VM		2		6		180		93		136.5		20.4647676162		21.296		23.24		22.36		22.2986666667		78.615125		19.558		33.02

		Steph		VL		1		5		135		118		126.5		15.8125		26.74		27.54		26.14		26.8066666667

				VL		2		5		198		195		196.5		24.5625		15.91		16.557		14.127		15.5313333333		97.6229375

				VM		1		6		276		86		196.5		29.4602698651		24.82		25.9		25.13		25.2833333333		98.238375		426.243		396.076

				VM		2		6		129		95		181		27.1364317841		20.866		18.339		17.737		18.9806666667		97.0075		44.958		47.498

		Suzy		VL		1		5		177		76		126.5		15.8125		14.39		15.26		15.14		14.93

				VL		2		6		162		164		163		24.4377811094		11.835		12.642		11.704		12.0603333333		92.9568290855

				VM		1		6		153		91		122		18.2908545727		19.77		18.6		18.6		18.99		94.6411094453		310.029		388.211

				VM		2		6		181		143		162		24.287856072										91.2725487256		48.16		33.07

		Tom		VL		1		5		141		43		92		11.5		26.41		27.8		26.23		26.8133333333

				VL		2		5		186		194		190		23.75		16.07		16.13		16.55		16.25		94.9246875

				VM		1		5		246		189		217.5		27.1875		34.94		33.96		34.44		34.4466666667		95.535125		361.945		453.778

				VM		2		5		189		172		180.5		22.5625		21.21		21.12		21.58		21.3033333333		94.31425		50.292		37.592

		Wytch		VL		1		5		141		54		97.5		12.1875		15.59		16.7		16.59		16.2933333333

				VL		2		5		191		196		193.5		24.1875		19.68		18.56		20.65		19.63		78.8828125

				VM		1		5		223		128		175.5		21.9375		28.34		27.11		26.43		27.2933333333		78.0295		408.844		337.153

				VM		2		5		171		168		169.5		21.1875		12.406		11.497		12.625		13.9		79.736125		26.924		37.592

		Zoe		VL		1		5		94		30		62		7.75		22.39		21.34		22.08		21.94

				VL		2		5		135		156		145.5		18.1875		15.652		14.396		14.696		15.52		73.6755

				VM		1		7		131		34		82.5		14.4483362522		26.92		28.85		28.64		28.1366666667		75.941875		361.663		321.337

				VM		2		7		68		34		51		8.9316987741		18.793		19.642		21.164		19.8663333333		71.409125		30.734		31.242





		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected thickness (mm)		M Angle		Fascicle length		FL1		FL2

		Basil B		VL		1		6

				VL		2		6		213		224		218.5		32.7586206897		16.33		91.4264788952

				VM		1		7												90.4211199619		318.05		414.525

				VM		2		7		143		139		141		24.6935201401		17.31		92.4318378284		75.5		53.5		1.7666

		Kelly		VL		1		5

				VL		2		5												0

				VM		1		5												0

				VM		2		5		109		110		109.5		13.6875		16.49		0						2.12

		Donna		VL		1		4

				VL		2		5		153		173		163		20.375		15.76		80.732678066

				VM		1		5												81.2156981132		345.952		408.035

				VM		2		5		113		112		112.5		14.0625		10.44		80.2496580189		80.5		62		2.12

		Liz		VL		1		5

				VL		2		5		212		213		212.5		26.5625		19.81		71.2712971698

				VM		1		5												68.8503962264		343.256		285.764

				VM		2		6		79		115		97		14.5427286357		17.25		73.6921981132		55		80.5		2.12

		Jo		VL		1		6

				VL		2		6		118		143		130.5		19.5652173913		7.74		105.9001629266

				VM		1		7												107.0653088943		338.452		175.66

				VM		2		5		164		148		156		19.5		12.69		104.7350169589		99.5		138.5		1.7666

		Lee		VL		1		5

				VL		2		5												67.048384434

				VM		1		6												65.8779882075		353.439		257.071

				VM		2		6												68.2187806604		46		76.5		2.12

		Ruth		VL		1		5

				VL		2		5		155		170		162.5		20.3125		17.82		61.8578620283

				VM		1		6												60.4108985849		330.457		257.382

				VM		2		6		125		100		112.5		16.8665667166		11.03		63.3048254717		40.5		66		2.12

		Rob Shave		VL		1		4

				VL		2		5												66.3051709906

				VM		1		6												67.6363891509		269.393		325.452

				VM		2		6		139		158		148.5		22.263868066		16.1		64.9739528302		72		51.5		2.12

		Stephane		VL		1		5

				VL		2		5		180		155		167.5		20.9375		16.47		79.7491721698

				VM		1		5												77.0840070755		380.823		183.843

				VM		2		4		257		206		231.5		23.15		16.65		82.4143372642		62.5		126		2.12

		Teresa		VL		1		5

				VL		2		5		189		189		189		23.625		22.4		67.4973337264

				VM		1		7												69.1383113208		275.748		289.115

				VM		2		5												65.8563561321		73.5		63		2.12

																				81.8229418759

																				15.4101999474

																				5.8245081021





		Subject		Muscle		Loci		Depth		Thickness 1		Thickness 2		M Thickness		Corrected thickness (mm)		Change Thickness		Proportional Change		M Angle		Change Pennation		Proportional change		Fascicle length		FL1		FL2				FL change		Proportional change

		Basil B		VL		1		6

				VL		2		6		191		207		199		29.8350824588		-2.9235382309		-0.0892448513		17.25		0.92		0.0563380282		92.452522468								1.0260435728		0.0112226084

				VM		1		7																				91.1469253656		343.657		396.942

				VM		2		7		134		138		136		23.8178633975		-0.8756567426		-0.0354609929		15.99		-1.32		-0.0762564991		93.7581195704		70		60.5		1.7666

		Kelly		VL		1		5

				VL		2		5																				61.150615566

				VM		1		5																				60.4163372642		407.859		232.815

				VM		2		5		104		102		103		12.875		-0.8125		-0.0593607306		16.03		-0.46		-0.0278956944		61.8848938679		20		69.5		2.12

		Donna		VL		1		4

				VL		2		5		159		187		173		21.625		1.25		0.0613496933		14.6		-1.16		-0.0736040609		79.0951226415								-1.6375554245		-0.0202836753

				VM		1		5																				80.9050330189		313.278		342.81

				VM		2		5		119		127		123		15.375		1.3125		0.0933333333		11.44		1		0.0957854406		77.2852122642		88.5		73		2.12

		Liz		VL		1		5

				VL		2		5		250		255		252.5		31.5625		5		0.1882352941		18.62		-1.19		-0.0600706714		69.0259619048								-2.245335265		-0.0315040606

				VM		1		5																				69.44		414.4		448.024

				VM		2		4		185		181		183		18.3		3.7572713643		0.2583608247		18.13		0.88		0.0510144928		68.6119238095		73.5		62.5		2.625

		Jo		VL		1		6

				VL		2		6		123		142		132.5		19.8650674663		0.299850075		0.0153256705		8.99		1.25		0.161498708		104.1859491084								-1.7142138181		-0.0161870744

				VM		1		7																				106.6738206246		340.795		402.393

				VM		2		5		157		167		162		20.25		0.75		0.0384615385		14.06		1.37		0.1079590229		101.6980775923		88		65.5		1.5833

		Lee		VL		1		5

				VL		2		5

				VM		1		6

				VM		2		6

		Ruth		VL		1		5

				VL		2		5		149		147		148		18.5		-1.8125		-0.0892307692		16.98		-0.84		-0.0471380471		62.1135966981								0.2557346698		0.0041342307

				VM		1		6																				65.8957028302		232.826		347.784

				VM		2		6		107		93		100		14.9925037481		-1.8740629685		-0.1111111111		10.76		-0.27		-0.0244786945		58.331490566		78		31.5		2.12

		Rob Shave		VL		1		4

				VL		2		5

				VM		1		6

				VM		2		6		149		150		149.5		22.4137931034		0.1499250375		0.0067340067		16.98		0.88		0.0546583851

		Stephane		VL		1		5

				VL		2		5		183		169		176		22		1.0625		0.0507462687		17.8		1.33		0.080752884		82.4527948113								2.7036226415		0.0339015763

				VM		1		5																				82.1370966981		400.493		297.997

				VM		2		4		207		260		233.5		23.35		0.2		0.0086393089		17.2		0.55		0.033033033		82.7684929245		68		96.5		2.12

		Teresa		VL		1		5

				VL		2		5		215		180		197.5		24.6875		1.0625		0.044973545		20.39		-2.01		-0.0897321429

				VM		1		7

				VM		2		5

																		Change thickness		Prop change				Change angle		Prop change		81.5543246054								Change FL		Prop change

																Mean VL		0.56		2.6%		Mean VL		-0.24		0.4%		15.3148153161						Mean VL		-0.27		-0.3%

																SD		2.53		9.6%		SD		1.37		9.6%		5.7884561002						SD		1.93		2.4%

																SE		0.96		3.6%		SE		0.52		3.6%								SE		0.73		0.9%

																Mean VM		0.33		2.5%		Mean VM		0.33		2.7%

																SD		1.71		11.3%		SD		0.92		6.4%

																SE		0.57		3.8%		SE		0.31		2.1%





		Concentric vs. Eccentric																								All Data																								conc vs. ecc mean and SD																								All Data mean and SD																																																						pre VL FA2		post VL FA2		Quads pre		Quads post		VM pre		VM post		VL		VL post		Mid Quads pre		Mid Quads post		Mid VM pre		Mid VM post		Mid VL		Mid VL post								pre VL FA2		post VL FA2		Quads pre		Quads post		VM pre		VM post		VL		VL post		Mid Quads pre		Mid Quads post		Mid VM pre		Mid VM post		Mid VL		Mid VL post

		Pre																								Pre				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL				Means		Concentric		VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL				Means				VL Thick1		VL		VM Thick1		VM		VL FA1		VL FA2		VM FA1		VM  FA2								VL		VM				VL FL		SE				VL		VM												Becky Turnbull		13.84		17.4786666667		2133.26		2161.35		488.26		423.97		733.59		832.64		91.74		95.20		14.41		14.32		37.99		41.24						pre VL FA2		1

		Conc				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL						Chris Bevins		15.13		26.81		20.00		24.94		20.24		18.06						88.91						0 wk		13.24		21.17		19.41		16.77		18.97		16.76		29.82		17.78		77.41						0 wk		13.00		21.63		20.22		17.22		17.76		16.40		30.00		17.29						0 wk		21.6347674377		17.2211689113		0 wk		76.07		2.54		0 wk		16.395015873		18.1705666667		0.4967368622		0.9638397319								Ben Thurston		13.90		14.9733333333		2705.90		3070.77		634.65		741.81		798.31		893.09		105.97		119.17		18.90		22.15		36.03		38.64						post VL FA2		0.6273699377		1

				Chris Bevins		15.13		26.81		20.00		24.94		20.24		18.06						88.91						Chris Paine		10.81		18.75		12.06		7.06		22.89		16.36		32.97		21.57		94.16						5 wk		14.28		23.74		19.77		16.80		18.71		18.39		26.00		16.84		81.06						5 wk		13.88		23.43		19.83		17.39		18.54		18.16		29.38		17.06						5 wk		23.03		17.3930000615		5 wk		79.43		2.64		5 wk		18.1595396825		18.8611754386		0.7168722525		1.1611875213								Candice Carter		21.21		24.6966666667		2039.10		2257.90		465.38		549.34		669.71		751.80		87.89		100.51		18.62		21.18		30.21		36.38						Quads pre		0.3171834816		0.1212080583		1

				Chris Paine		10.81		18.75		12.06		7.06		22.89		16.36		32.97		21.57		94.16						David Fouque		11.06		22.38		25.40		27.10		15.57		16.90		25.51		23.39		71.26						10 wk		14.12		24.04		22.38		19.49		18.97		17.33		27.51		18.97		82.99						10 wk		13.89		23.44		22.33		19.85		19.61		19.32		27.40		18.67						10 wk		23.4411531592		19.8475656124		10 wk		79.15		2.74		10 wk		19.3223333333		19.59985		0.8062699474		1.1332773865								Charlotte Cullen		13.82		17.0566666667		2106.00		2216.80		459.76		512.92		739.32		746.08		83.03		88.95		17.69		19.67		32.98		34.10						Quads post		0.3887720746		0.1324993626		0.945732599		1

				David Fouque		11.06		22.38		25.40		27.10		15.57		16.90		25.51		23.39		71.26						Michael Georgiou		16.31		25.69		25.71		24.51		17.16		17.98		32.01		19.68		66.21						Detraining		13.02		21.68		21.95		16.95		21.03		17.67		30.52		19.53		83.77						Detraining		13.97		22.93		21.89		18.77		19.69		18.62		29.56		19.26						Detraining		22.9298015466		18.7662465932		Detraining		80.88		3.18		Detraining		18.6206315789		19.7027037037		0.7481003402		1.0039965754								Chris Bevins		18.06		23.6316666667		2817.74		3038.57		597.72		636.73		1114.90		1194.96		111.31		119.88		21.54		21.69		49.34		52.03						VM pre		0.2691226219		0.0929120648		0.8931141965		0.794588845		1

				Michael Georgiou		16.31		25.69		25.71		24.51		17.16		17.98		32.01		19.68		66.21						Tom Korff		15.94		24.38		20.94		16.56		22.01		16.30		26.51		17.57		91.34																																																																																Chris Paine		16.36		18.2056666667		2356.74		2981.36		425.53		593.24		948.23		1202.88		99.57		128.10		15.42		22.25		42.46		55.38						VM post		0.4478761733		0.1966240238		0.8751279538		0.9264791608		0.8264752064		1

				Tom Korff		15.94		24.38		20.94		16.56		22.01		16.30		26.51		17.57		91.34						Becky Turnbull		10.81		18.75		16.90		9.90		15.54		13.84		38.42		8.03		69.54						Eccentric																																																																										Claire Boyle		15.87		17.3733333333		1949.00		2407.20		371.22		528.63		683.76		799.76		85.27		103.22		13.33		20.38		30.40		35.86						VL		0.3128518562		0.2007894481		0.9080015179		0.9055468732		0.6955750686		0.7612261978		1

				Becky Turnbull		10.81		18.75		16.90		9.90		15.54		13.84		38.42		8.03		69.54						Claire Boyle		16.00		16.88		15.29		18.67		16.34		15.87		28.49		20.00		75.42						0 wk		12.70		22.15		21.11		17.72		16.28		16.00		30.18		16.80		74.30				SDs				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL																																David Fouque		16.90		18.2556666667		2756.88		2828.98		557.66		650.98		875.61		933.14		109.91		107.95		19.39		18.86		39.50		40.05						VL post		0.3321594025		0.1728058482		0.8422881095		0.911027325		0.6113852258		0.732867526		0.9587842817		1

				Claire Boyle		16.00		16.88		15.29		18.67		16.34		15.87		28.49		20.00		75.42						Helen Davies		13.00		19.06		23.01		15.07		18.78		16.20		31.26		21.61		86.89						5 wk		13.43		23.09		19.89		18.05		18.36		17.90		33.10		17.32		76.78						0 wk		2.38		3.61		5.39		6.10		3.84		2.22		6.54		5.93		11.11																																Graham Burne		17.91		20.3476666667		3251.28		3398.71		788.63		733.70		1076.93		1173.90		130.44		137.92		29.07		29.82		48.44		51.71						Mid Quads pre		0.230364447		0.1186276969		0.9637163524		0.9119053162		0.8169133293		0.7954251436		0.9220010174		0.8660943673		1

				Helen Davies		13.00		19.06		23.01		15.07		18.78		16.20		31.26		21.61		86.89						Julia Lawrence		10.49		19.87		12.22		9.07		14.03		17.63		19.57		13.55		57.32						10 wk		13.67		22.84		22.28		20.25		20.31		19.58		27.29		18.33		76.58						5 wk		2.85		3.49		5.71		5.45		4.33		3.21		7.30		7.43		11.64																																Helen Davies		16.20		18.4636666667		2261.85		2299.00		481.81		517.29		775.42		793.94		92.90		91.93		15.97		16.56		35.67		34.64						Mid Quads post		0.3368131437		0.1353294389		0.8741677147		0.9553144467		0.7001634763		0.8301508874		0.891796801		0.935751168		0.9097134378		1

				Julia Lawrence		10.49		19.87		12.22		9.07		14.03		17.63		19.57		13.55		57.32						Steph Harwood		16.00		22.50		26.76		17.62		25.04		19.57		30.74		14.00		77.30						Detraining		14.93		24.32		21.84		20.58		18.35		19.68		28.60		18.98		76.99						10 wk		3.55		3.50		6.40		4.55		4.89		3.61		7.35		6.53		12.25																																Ian Mayhew		16.40		19.993		2959.66		3269.18		574.72		744.00		1159.23		1204.59		124.96		132.03		23.69		28.10		52.01		52.29						Mid VM pre		0.3697220291		0.2511592894		0.8539717236		0.7842740251		0.9097293217		0.8075150428		0.755701212		0.6649141238		0.8353476719		0.7481637865		1

				Steph Harwood		16.00		22.50		26.76		17.62		25.04		19.57		30.74		14.00		77.30						Zoe Barnes		10.13		17.81		15.24		13.92		21.03		15.59		32.69		18.45		73.14																														Detraining		3.29		3.95		5.38		6.87		4.47		3.35		6.60		6.60		13.12																																Julia Lawrence		17.63		17.42		1838.30		2180.28		420.22		484.21		590.43		700.61		73.55		89.48		14.15		16.60		25.84		31.45						Mid VM post		0.4689368632		0.282685661		0.7342996807		0.8263299203		0.7115168464		0.8746657644		0.7226140487		0.7228065749		0.7216739169		0.8316588293		0.8475363806		1

				Zoe Barnes		10.13		17.81		15.24		13.92		21.03		15.59		32.69		18.45		73.14						Ben Thurston		10.81		18.75		12.06		7.06		16.26		13.90		35.66		20.83		72.51				SDs		Concentric		VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL																																																								Kelly Ashford		13.88		15.3493333333		1562.80		1698.68		282.99		304.32		635.69		677.00		73.04		77.49		10.02		11.03		28.92		29.69						Mid VL		0.1682561957		0.1489766127		0.8496713913		0.8310369928		0.688537017		0.6907277973		0.9582710801		0.9223306068		0.9034686124		0.8571211042		0.7619141309		0.6980315342		1

				Mean		13.24		21.17		19.41		16.77		18.97		16.76		29.82		17.78		77.41						Graham Burne		15.75		29.00		26.69		25.94		13.21		17.91		29.98		25.67		73.05						0 wk		2.63		3.37		5.40		6.70		3.54		1.53		5.12		4.67		11.61				SEs		Concentric		VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL																																Michael Georgiou		17.98		19.77		3090.33		3352.83		513.13		617.90		1129.16		1234.86		128.83		137.99		19.01		20.79		45.60		50.98						Mid VL post		0.2522245916		0.1438002709		0.7494876201		0.8247166927		0.5612628804		0.6443500729		0.8932619738		0.959322181		0.8133287176		0.9107864072		0.6456872532		0.7119739606		0.9226896545		1

				SD		2.63		3.37		5.40		6.70		3.54		1.53		5.12		4.67		11.61						Ian Mayhew		14.38		28.13		26.50		22.38		20.30		16.40		39.36		16.80		99.48						5 wk		2.93		4.11		4.93		5.27		4.44		2.43		4.93		7.46		10.19						0 wk		0.53		0.79		1.18		1.33		0.86		0.48		1.46		1.33		2.42																																Nkechi Frederick		17.06		30.4096666667		1969.19		2200.99		390.88		499.19		710.08		774.69		85.33		93.53		14.73		18.12		31.48		33.60																																				1

				St Error		0.79		1.01		1.63		2.02		1.07		0.46		1.62		1.48		3.50						Paul Wytch		10.44		24.44		25.81		18.94		16.82		19.36		28.34		13.79		76.24						10 wk		3.29		4.28		6.42		5.67		5.35		6.04		7.58		5.40		11.46						5 wk		0.62		0.76		1.25		1.19		0.94		0.70		1.59		1.62		2.54																																Paul Wytch		19.36		19.9633333333		2892.45		3020.73		611.35		677.31		934.60		995.26		103.82		108.36		17.97		19.91		35.35		37.82																																						1

		Ecc		Ben Thurston		10.81		18.75		12.06		7.06		16.26		13.90		35.66		20.83		72.51						Candice Carter		10.81		18.75		22.87		23.01		12.81		21.21		28.31		21.68		73.69						Detraining		2.34		3.70		5.36		8.45		5.56		2.06		7.81		5.22		11.78						10 wk		0.79		0.78		1.40		0.99		1.07		0.81		1.60		1.43		2.74																																Sarah Wood		13.30		17.4893333333		2176.64		2360.95		431.25		473.39		744.93		866.30		93.20		98.53		14.04		14.86		33.88		36.81

				Graham Burne		15.75		29.00		26.69		25.94		13.21		17.91		29.98		25.67		73.05						Charlotte Cullen		15.89		21.59		18.29		19.12		10.60		13.82		11.37		12.35		70.69																														Detraining		0.74		0.91		1.20		1.54		1.00		0.77		1.48		1.48		3.01																																Steph Harwood		19.57		20.9603333333		1979.49		2522.53		380.27		559.95		749.82		921.13		79.21		100.90		14.30		20.96		32.77		38.61

				Ian Mayhew		14.38		28.13		26.50		22.38		20.30		16.40		39.36		16.80		99.48						Kelly Ashford		11.44		19.81		14.71		11.38		18.17		13.88		27.36		15.14		66.65						Eccentric																																																																										Suzie Harvey		13.15		15.4913333333		1762.66		1882.62		361.44		358.42		617.38		724.70		82.43		89.78		12.90		14.51		30.21		35.29

				Paul Wytch		10.44		24.44		25.81		18.94		16.82		19.36		28.34		13.79		76.24						Nkechi Frederick		11.88		17.94		25.19		15.37		15.39		17.06		28.35		20.84		56.96						0 wk		2.15		3.97		5.51		5.68		3.85		2.84		8.00		7.20		10.89																																																								Zoe Barnes		15.59				2170.50		2301.65		482.33		476.20		704.98		778.38		90.71		94.11		18.34		16.90		32.25		34.12

				Candice Carter		10.81		18.75		22.87		23.01		12.81		21.21		28.31		21.68		73.69						Sarah Wood				19.75		23.69		19.19				13.30		34.47		20.93		72.38						5 wk		2.85		2.85		6.74		5.86		4.44		4.02		7.89		7.80		13.23

				Charlotte Cullen		15.89		21.59		18.29		19.12		10.60		13.82		11.37		12.35		70.69						Suzie Harvey		12.94		23.31		15.29		14.84		22.93		13.15		38.64		0.00		81.34						10 wk		3.95		2.60		6.73		3.13		4.51		4.84		7.49		7.89		12.75				CON		VL TH pre		VL TH post		t-Test: Paired Two Sample for Means																																																								DVL FA		DVM FA

				Kelly Ashford		11.44		19.81		14.71		11.38		18.17		13.88		27.36		15.14		66.65						Mean		13.00		21.63		20.22		17.22		17.76		16.40		30.00		17.29		75.93						Detraining		3.92		3.95		5.68		4.55		2.68		4.25		5.38		8.04		14.29						26.81		29.25																																																								Concentric		21.4		7		7.3		4.9

				Nkechi Frederick		11.88		17.94		25.19		15.37		15.39		17.06		28.35		20.84		56.96						SD		2.38		3.61		5.39		6.10		3.84		2.22		6.54		5.93		11.11																														18.75		30.38				VL TH pre		VL TH post																																																		Eccentric		13.3		10.2		3		5.1

				Sarah Wood				19.75		23.69		19.19				13.30		34.47		20.93		72.38						St Error		0.53		0.79		1.18		1.33		0.86		0.48		1.46		1.33		2.42				SEs		Concentric		VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VL FL						22.38		19.56		Mean		21.5052567466		24.0445252089						pre VL		mid VL		t-Test: Paired Two Sample for Means																																								Control		-0.4		2.7		3.6		2.1

				Suzie Harvey		12.94		23.31		15.29		14.84		22.93		13.15		38.64		0.00		81.34				Mid				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VM  FA3						0 wk		0.79		1.01		1.63		2.02		1.07		0.46		1.62		1.48		3.50						25.69		27.00		Variance		11.2132024229		18.3518661445						26.81		28																MT						FA								FA		MT				0.00

				Mean		12.70		22.15		21.11		17.72		16.28		16.00		30.18		16.80		74.30						Chris Bevins		16.00		28.00		23.13		12.88		21.39		25.15		17.63		19.78		84.19						5 wk		0.88		1.24		1.49		1.59		1.34		0.73		1.49		2.25		3.07						24.38		26.63		Observations		10		10						18.75		30.8125				pre VL		mid VL								Prop change		5 wk		10 wk		Detraining		5 wk		10 wk		Detraining		0 wk		0.00		0.00		0.00		2.20								DFascicle length

				SD		2.15		3.97		5.51		5.68		3.85		2.84		8.00		7.20		10.89						Chris Paine		13.94		30.81		22.56		22.56		24.42		16.35		29.05		0.00		97.38						10 wk		1.04		1.35		1.94		1.71		1.61		1.82		2.29		1.63		3.62						18.75		19.88		Pearson Correlation		0.4799194754								22.38		23.375		Mean		21.6347674377		23.4290543464								Chris Bevins		0.0442890443		0.0909090909		-0.3333333333		0.39		0.3081706462		0.1567701222		5 wk		10.99		6.74		3.16		4.33						Concentric		6.3		3

				St Error		0.72		1.25		1.74		1.80		1.28		0.90		2.53		2.28		3.44						David Fouque		8.88		23.38		19.00		27.00		17.31		18.26		28.79		23.12		76.43						Detraining		0.74		1.17		1.70		2.67		1.76		0.65		2.47		1.65		3.72						16.88		23.03		Hypothesized Mean Difference		0								25.69		27.4375		Variance		12.9963806131		12.1987678465								Chris Paine				0.62		0.59		-0.00		0.1128158109		-0.013997555		10 wk		17.87		9.13		3.64		4.60						Eccentric		3.1		1.6

		Mid																										Michael Georgiou		16.19		27.44		25.71		19.34		12.85		17.71		23.01		25.05		80.32																														19.06		20.00		df		9								24.38		25.875		Observations		21		21								David Fouque		0.0446927374		-0.125698324		-0.2011173184		0.08		0.080046541		0.1708211722		Detraining		13.20		5.83		4.03								Control		-0.3		0.9

		Conc				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2								Tom Korff		15.56		25.88		23.25		18.88		25.90		19.05		30.38		17.41		88.17						Eccentric																								19.87		19.04		t Stat		-2.0203867585								18.75		18.625		Pearson Correlation		0.6435925451										Michael Georgiou		0.0681265207		0.0510948905		-0.1703163017		-0.02		0.0993512512		0.0753660797

				Chris Bevins		16.00		28.00		23.13		12.88		21.39		25.15		17.63		19.78		84.19						Becky Turnbull		13.38		18.63		12.52		8.93		13.13		17.03		20.54		7.75		72.78						0 wk		0.72		1.25		1.74		1.80		1.28		0.90		2.53		2.28		3.44						22.50		25.69		P(T<=t) one-tail		0.0370378629								16.88		22.7670753065		Hypothesized Mean Difference		0										Tom Korff		0.0615384615		0.0923076923		-0.0256410256		0.17		0.1725068488		-0.0033528233

				Chris Paine		13.94		30.81		22.56		22.56		24.42		16.35		29.05		0.00		97.38						Claire Boyle		17.50		22.77		17.92		16.27		13.39		17.95		30.79		22.86		91.55						5 wk		0.90		0.90		2.13		1.85		1.40		1.27		2.50		2.47		4.18										t Critical one-tail		1.8331129226								19.06		20.3125		df		20										Becky Turnbull		-0.0066666667		0.06		0.16		0.23		0.2632136834		0.3700794989

				David Fouque		8.88		23.38		19.00		27.00		17.31		18.26		28.79		23.12		76.43						Helen Davies		15.94		20.31		19.42		15.52		17.91		17.56		33.09		21.56		83.57						10 wk		1.25		0.82		2.13		0.99		1.43		1.53		2.37		2.49		4.03										P(T<=t) two-tail		0.0740757259								19.87		19.0404797601		t Stat		-2.7426679756										Claire Boyle		0.3491600182		0.3647272491				0.13		0.0950039918

				Michael Georgiou		16.19		27.44		25.71		19.34		12.85		17.71		23.01		25.05		80.32						Julia Lawrence		11.24		19.04		13.40		10.16		18.08		17.73		21.27		13.34		61.47						Detraining		1.24		1.32		1.80		1.44		0.85		1.42		1.70		2.54		4.76										t Critical two-tail		2.2621571582								22.50		25.4375		P(T<=t) one-tail		0.0062735197										Helen Davies		0.0655737705		0.0491803279		0.0426229508		0.08		0.1398263232		0.1536957774

				Tom Korff		15.56		25.88		23.25		18.88		25.90		19.05		30.38		17.41		88.17						Steph Harwood		17.75		25.44		26.54		18.37		21.16		19.22		26.67		15.80		85.05																														pre		post												17.81		19.4375		t Critical one-tail		1.7247182182										Julia Lawrence		-0.041509434		-0.041509434		0.0981132075		0.01		-0.0119301961		-0.1146697926

				Becky Turnbull		13.38		18.63		12.52		8.93		13.13		17.03		20.54		7.75		72.78						Zoe Barnes		10.69		19.44		14.01		14.89		20.30		16.30		24.79		18.52		70.80																												ECC		18.75		19.69		t-Test: Paired Two Sample for Means										18.75		20.8125		P(T<=t) two-tail		0.0125470394										Steph Harwood		0.1305555556		0.1416666667		0.0916666667		-0.02		0.0708252444		-0.2065324751

				Claire Boyle		17.50		22.77		17.92		16.27		13.39		17.95		30.79		22.86		91.55						Ben Thurston		13.06		20.81		26.81		22.94		16.19		13.17		20.97		17.74		75.85																														29.00		25.06												29.00		28.9375		t Critical two-tail		2.0859634413										Zoe Barnes		0.0912280702				0.0210526316		0.05				-0.00436233

				Helen Davies		15.94		20.31		19.42		15.52		17.91		17.56		33.09		21.56		83.57						Graham Burne		16.31		28.94		28.49		24.74		29.49		19.59		37.61		31.25		77.31																														28.13		24.25				pre		post						28.13		25.4375														Ben Thurston		0.11		0.05				-0.05		0.0769599616

				Julia Lawrence		11.24		19.04		13.40		10.16		18.08		17.73		21.27		13.34		61.47						Ian Mayhew		14.13		25.44		29.19		22.19		18.18		18.97		45.69		19.32		105.52																														24.44		24.25		Mean		22.1465048726		22.8377811094						24.44		25.125														Graham Burne		-0.0021551724		-0.1357758621		-0.125		0.09		0.1362121917		0.331465798

				Steph Harwood		17.75		25.44		26.54		18.37		21.16		19.22		26.67		15.80		85.05						Paul Wytch		10.38		25.13		21.63		22.69		19.90		18.78		34.40		13.68		72.23																														18.75		27.94		Variance		15.7347310974		6.7696967101						18.75		23.5625														Ian Mayhew		-0.0955555556		-0.1377777778		0.1711111111		0.16		0.2193827763		0.2438196308

				Zoe Barnes		10.69		19.44		14.01		14.89		20.30		16.30		24.79		18.52		70.80						Candice Carter		11.38		23.56		19.57		10.72		14.35		21.70		31.03		21.08		76.24																														21.59		21.14		Observations		10		10						21.59		20.6896551724														Paul Wytch		0.0281329923		-0.0076726343		-0.010230179		-0.03		0.0312349335		0.0140161168

				Mean		14.28		23.74		19.77		16.80		18.71		18.39		26.00		16.84		81.06						Charlotte Cullen		8.77		20.69		11.69		15.37		15.21		15.65		29.44		14.26		67.85																														19.81		19.81		Pearson Correlation		0.3976442725								19.81		20.625														Candice Carter		0.2566666667		0.49		0.4566666667		0.02		0.1643146745		0.1158185875

				SD		2.93		4.11		4.93		5.27		4.44		2.43		4.93		7.46		10.19						Kelly Ashford		14.19		20.63		10.56		7.19		16.82		15.89		26.05		16.42		69.89																														17.94		21.88		Hypothesized Mean Difference		0								17.94		20.625														Charlotte Cullen		-0.0416666667		-0.0208333333		-0.0138888889		0.13		0.2342016401		0.3058128316

				St Error		0.88		1.24		1.49		1.59		1.34		0.73		1.49		2.25		3.07						Nkechi Frederick		12.25		20.63		20.09		20.09		15.94		26.13		43.62		19.79		56.25																														19.75		21.13		df		9								19.75		20.9375														Kelly Ashford		0.0410094637		0		0.0757097792		0.14		0.1056738781		0.1602276274

		Ecc		Ben Thurston		13.06		20.81		26.81		22.94		16.19		13.17		20.97		17.74		75.85						Sarah Wood		15.88		20.94		16.79		20.24		16.33		16.13		35.93		19.64		76.48																														23.31		23.24		t Stat		-0.5781470757								23.31		24.1379310345														Nkechi Frederick		0.149825784		0.2195121951		0.1463414634		0.53		0.7828262102		0.4937757714

				Graham Burne		16.31		28.94		28.49		24.74		29.49		19.59		37.61		31.25		77.31						Suzie Harvey		17.99		24.14		14.09		14.32		21.15		13.02		26.22		0.00		90.13																																		P(T<=t) one-tail		0.2886712207																								Sarah Wood		0.0601265823		0.0696202532		0.085443038		0.21		0.3150533861		0.3422727956

				Ian Mayhew		14.13		25.44		29.19		22.19		18.18		18.97		45.69		19.32		105.52						Mean		13.88		23.43		19.83		17.39		18.54		18.16		29.38		17.06		79.02																																		t Critical one-tail		1.8331129226																								Suzie Harvey		0.0353697749		-0.0032154341		0.0482315113		-0.01		0.1780481622		-0.0828643853

				Paul Wytch		10.38		25.13		21.63		22.69		19.90		18.78		34.40		13.68		72.23						SD		2.85		3.49		5.71		5.45		4.33		3.21		7.30		7.43		11.64																																		P(T<=t) two-tail		0.5773424413																										0.067		0.091		0.058		0.110		0.179		0.132

				Candice Carter		11.38		23.56		19.57		10.72		14.35		21.70		31.03		21.08		76.24						St Error		0.62		0.76		1.25		1.19		0.94		0.70		1.59		1.62		2.54																																		t Critical two-tail		2.2621571582																										0.101		0.198		0.211		0.145		0.167		0.185

				Charlotte Cullen		8.77		20.69		11.69		15.37		15.21		15.65		29.44		14.26		67.85				Post				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VM  FA3																																																														0.022		0.043		0.046		0.032		0.036		0.040

				Kelly Ashford		14.19		20.63		10.56		7.19		16.82		15.89		26.05		16.42		69.89						Chris Bevins		13.69		29.25		22.75		22.38		20.90		23.63		16.72		16.30		88.35

				Nkechi Frederick		12.25		20.63		20.09		20.09		15.94		26.13		43.62		19.79		56.25						Chris Paine		12.00		30.38		20.69		22.00		21.95		18.21		20.72		23.23		107.02

				Sarah Wood		15.88		20.94		16.79		20.24		16.33		16.13		35.93		19.64		76.48						David Fouque		8.69		19.56		21.40		27.80		13.67		18.26		29.43		21.97		75.70

				Suzie Harvey		17.99		24.14		14.09		14.32		21.15		13.02		26.22		0.00		90.13						Michael Georgiou		15.25		27.00		37.71		25.79		19.59		19.77		23.74		27.75		76.96

				Mean		13.43		23.09		19.89		18.05		18.36		17.90		33.10		17.32		76.78						Tom Korff		13.56		26.63		26.56		23.81		22.27		19.12		35.54		19.71		85.60

				SD		2.85		2.85		6.74		5.86		4.44		4.02		7.89		7.80		13.23						Becky Turnbull		14.06		19.88		15.76		10.86		14.94		17.48		28.00		7.82		85.41

				St Error		0.90		0.90		2.13		1.85		1.40		1.27		2.50		2.47		4.18						Claire Boyle		18.25		23.03		17.32		17.24		24.99		17.37		32.82		20.46		85.41

		Post																										Helen Davies		15.81		20.00		24.44		17.24		14.76		18.46		43.04		20.48		85.08

		Conc				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2								Julia Lawrence		10.42		19.04		15.94		12.17		9.07		17.42		20.09		12.94		61.94

				Chris Bevins		13.69		29.25		22.75		22.38		20.90		23.63		16.72		16.30		88.35						Steph Harwood		19.44		25.69		26.31		21.66		27.11		20.96		27.14		16.30		78.43

				Chris Paine		12.00		30.38		20.69		22.00		21.95		18.21		20.72		23.23		107.02						Zoe Barnes						17.34		13.40		19.39				25.36		21.75		need to find Zoe VL 32..current is VM32

				David Fouque		8.69		19.56		21.40		27.80		13.67		18.26		29.43		21.97		75.70						Ben Thurston		11.69		19.69		25.56		18.13		18.67		14.97		20.63		20.00		74.69

				Michael Georgiou		15.25		27.00		37.71		25.79		19.59		19.77		23.74		27.75		76.96						Graham Burne		16.25		25.06		27.81		25.56		27.26		20.35		34.72		30.57		80.41

				Tom Korff		13.56		26.63		26.56		23.81		22.27		19.12		35.54		19.71		85.60						Ian Mayhew		14.38		24.25		35.06		21.00		29.13		19.99		43.66		22.67		104.60

				Becky Turnbull		14.06		19.88		15.76		10.86		14.94		17.48		28.00		7.82		85.41						Paul Wytch		10.31		24.25		24.38		23.31		19.10		19.96		26.50		13.69		73.43

				Claire Boyle		18.25		23.03		17.32		17.24		24.99		17.37		32.82		20.46		85.41						Candice Carter		8.63		27.94		22.34		21.29		21.49		24.70		26.97		20.83		76.51

				Helen Davies		15.81		20.00		24.44		17.24		14.76		18.46		43.04		20.48		85.08						Charlotte Cullen		11.09		21.14		10.57		20.99		15.82		17.06		20.94		16.38		70.17

				Julia Lawrence		10.42		19.04		15.94		12.17		9.07		17.42		20.09		12.94		61.94						Kelly Ashford		11.13		19.81		16.81		16.02		16.25		15.35		24.49		16.67		70.85

				Steph Harwood		19.44		25.69		26.31		21.66		27.11		20.96		27.14		16.30		78.43						Nkechi Frederick		14.88		21.88		20.84		21.59		18.97		30.41		26.60		20.58		55.00

				Zoe Barnes						17.34		13.40		19.39		0.00		25.36		21.75		need to find Zoe VL 32..current is VM32						Sarah Wood		16.19		21.13		22.56		19.12		19.65		17.49		30.03		21.91		73.56

				Mean		14.12		24.04		22.38		19.49		18.97		17.33		27.51		18.97		82.99						Suzie Harvey		22.13		23.24		16.87		15.44		16.79		15.49		18.36		0.00		86.61

				SD		3.29		4.28		6.42		5.67		5.35		6.04		7.58		5.40		11.46						Mean		13.89		23.44		22.33		19.85		19.61		19.32		27.40		18.67		79.79

				St Error		1.04		1.35		1.94		1.71		1.61		1.82		2.29		1.63		3.62						SD		3.55		3.50		6.40		4.55		4.89		3.61		7.35		6.53		12.25

		Ecc		Ben Thurston		11.69		19.69		25.56		18.13		18.67		14.97		20.63		20.00		74.69						St Error		0.79		0.78		1.40		0.99		1.07		0.81		1.60		1.43		2.74

				Graham Burne		16.25		25.06		27.81		25.56		27.26		20.35		34.72		30.57		80.41				Detraining				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2		VM  FA3

				Ian Mayhew		14.38		24.25		35.06		21.00		29.13		19.99		43.66		22.67		104.60						Chris Bevins		14.88		17.88		20.69		3.38		18.93		20.90		28.71		19.35		87.60

				Paul Wytch		10.31		24.25		24.38		23.31		19.10		19.96		26.50		13.69		73.43						Chris Paine		11.81		29.81		21.96		14.88		30.06		16.13		23.96		26.97		100.29

				Candice Carter		8.63		27.94		22.34		21.29		21.49		24.70		26.97		20.83		76.51						David Fouque		14.88		17.88		24.50		30.10		19.32		19.79		36.63		21.92		73.97

				Charlotte Cullen		11.09		21.14		10.57		20.99		15.82		17.06		20.94		16.38		70.17						Michael Georgiou		13.81		21.31		28.04		22.71		22.02		19.34		31.27		22.62		79.44

				Kelly Ashford		11.13		19.81		16.81		16.02		16.25		15.35		24.49		16.67		70.85						Tom Korff		11.50		23.75		27.19		22.56		26.81		16.25		34.45		21.30		94.92

				Nkechi Frederick		14.88		21.88		20.84		21.59		18.97		30.41		26.60		20.58		55.00						Becky Turnbull		13.94		21.75		15.94		11.56		15.36		18.96		27.92		8.08		83.83

				Sarah Wood		16.19		21.13		22.56		19.12		19.65		17.49		30.03		21.91		73.56						Claire Boyle

				Suzie Harvey		22.13		23.24		16.87		15.44		16.79		15.49		18.36		0.00		86.61						Helen Davies		13.81		19.88		21.44		15.44		13.15		18.69		48.20		22.35		83.23

				Mean		13.67		22.84		22.28		20.25		20.31		19.58		27.29		18.33		76.58						Julia Lawrence		11.99		21.81		15.85		12.78		15.87		15.61		20.68		13.86		63.08

				SD		3.95		2.60		6.73		3.13		4.51		4.84		7.49		7.89		12.75						Steph Harwood		15.81		24.56		29.46		27.14		26.81		15.53		25.28		18.98		97.62

				St Error		1.25		0.82		2.13		0.99		1.43		1.53		2.37		2.49		4.03						Zoe Barnes		7.75		18.19		14.45		8.93		21.94		15.52		28.14		19.87		73.68

		Detraining																										Ben Thurston		21.56				20.88		19.88		16.49				32.95		20.63		No data

		Conc				VL Thick1		VL Thick2		VM Thick1		VM Thick2		VL FA1		VL FA2		VM FA1		VM  FA2								Graham Burne		17.81		25.38		33.58		25.11		17.33		23.84		27.68		24.97		90.02

				Chris Bevins		14.88		17.88		20.69		3.38		18.93		20.90		28.71		19.35		87.60						Ian Mayhew		18.69		32.94		30.50		29.06		15.49		20.39		35.74		30.90		98.11

				Chris Paine		11.81		29.81		21.96		14.88		30.06		16.13		23.96		26.97		100.29						Paul Wytch		12.19		24.19		21.94		21.19		16.29		19.63		27.29		13.90		78.88

				David Fouque		14.88		17.88		24.50		30.10		19.32		19.79		36.63		21.92		73.97						Candice Carter		9.88		27.31		17.94		15.94		19.82		23.67		31.35		20.65		68.76

				Michael Georgiou		13.81		21.31		28.04		22.71		22.02		19.34		31.27		22.62		79.44						Charlotte Cullen		8.92		21.29		20.80		18.67		18.47		18.05		29.31		19.71		66.57

				Tom Korff		11.50		23.75		27.19		22.56		26.81		16.25		34.45		21.30		94.92						Kelly Ashford		13.81		21.31		17.86		14.01		20.92		16.11		20.22		18.43		63.08

				Becky Turnbull		13.94		21.75		15.94		11.56		15.36		18.96		27.92		8.08		83.83						Nkechi Frederick		14.94		20.56		16.49		17.24		20.74		25.48		30.00		18.34		57.24

				Claire Boyle																								Sarah Wood		15.69		21.44		20.09		20.46		23.00		17.85		32.48		22.30		77.29

				Helen Davies		13.81		19.88		21.44		15.44		13.15		18.69		48.20		22.35		83.23						Suzie Harvey		15.81		24.44		18.29		24.29		14.93		12.06		18.99		0.00		92.96

				Julia Lawrence		11.99		21.81		15.85		12.78		15.87		15.61		20.68		13.86		63.08						Mean		13.97		22.93		21.89		18.77		19.69		18.62		29.56		19.26		80.56

				Steph Harwood		15.81		24.56		29.46		27.14		26.81		15.53		25.28		18.98		97.62						SD		3.29		3.95		5.38		6.87		4.47		3.35		6.60		6.60		13.12

				Zoe Barnes		7.75		18.19		14.45		8.93		21.94		15.52		28.14		19.87		73.68						St Error		0.74		0.91		1.20		1.54		1.00		0.77		1.48		1.48		3.01

				Mean		13.02		21.68		21.95		16.95		21.03		17.67		30.52		19.53		83.77

				SD		2.34		3.70		5.36		8.45		5.56		2.06		7.81		5.22		11.78

				St Error		0.74		1.17		1.70		2.67		1.76		0.65		2.47		1.65		3.72

		Ecc		Ben Thurston		21.56				20.88		19.88		16.49				32.95		20.63		No data

				Graham Burne		17.81		25.38		33.58		25.11		17.33		23.84		27.68		24.97		90.02

				Ian Mayhew		18.69		32.94		30.50		29.06		15.49		20.39		35.74		30.90		98.11

				Paul Wytch		12.19		24.19		21.94		21.19		16.29		19.63		27.29		13.90		78.88

				Candice Carter		9.88		27.31		17.94		15.94		19.82		23.67		31.35		20.65		68.76

				Charlotte Cullen		8.92		21.29		20.80		18.67		18.47		18.05		29.31		19.71		66.57

				Kelly Ashford		13.81		21.31		17.86		14.01		20.92		16.11		20.22		18.43		63.08

				Nkechi Frederick		14.94		20.56		16.49		17.24		20.74		25.48		30.00		18.34		57.24

				Sarah Wood		15.69		21.44		20.09		20.46		23.00		17.85		32.48		22.30		77.29

				Suzie Harvey		15.81		24.44		18.29		24.29		14.93		12.06		18.99		0.00		92.96

				Mean		14.93		24.32		21.84		20.58		18.35		19.68		28.60		18.98		76.99

				SD		3.92		3.95		5.68		4.55		2.68		4.25		5.38		8.04		14.29

				St Error		1.24		1.32		1.80		1.44		0.85		1.42		1.70		2.54		4.76





						0.7866862572		0.7866862572		1.331446966		1.331446966

						0.7621638321		0.7621638321		1.1899422979		1.1899422979

						0.7836742447		0.7836742447		0.9921244257		0.9921244257

						0.9067974769		0.9067974769		1.5353230533		1.5353230533



VL

VM

Muscle Thickness 
(mm)



				2.5435073127		2.5435073127

				2.635278428		2.635278428

				2.7434041784		2.7434041784

				3.1774402219		3.1774402219



VL FL

Fascicle length (mm)



						0.4967368622		0.4967368622

						0.7168722525		0.7168722525

						0.8062699474		0.8062699474

						0.7481003402		0.7481003402



VL

VM

Fascicle angle (˚)



						0		0

						3.1614126179		2.2017080636

						3.639606182		4.3273771176

						4.0332749821		4.6038465578



FA

MT

Fascicle angle 
change (%)

Muscle thickness 
change (%)



								7.3		3		3.6

								4.9		5.1		2.1



Concentric

Eccentric

Control

D Fascicle Angle (%)



								3		1.6		0.9



Concentric

Eccentric

Control

D Fascicle Length (%)
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Scand J Med Sci Sports. 2018;1-11.

Stretch imposed on active muscle elicits positive adaptations in

strain risk factors and exercise-induced muscle damage
Anthony David Kajyl | Bethanee Rubleyl | Chris Talbot! | Minas Mina? |
Anthony William Baross' | Anthony John Blazevich’

6 wk eccentric isokinetic (active stretch): No
changes in experimental or control groups

Experimental group

Measurements Pre-training Post-training
Knee flexion ROM () 1477 £ 2.6 152.9 + 2.7%
Elastic energy storage (le} 152.4 4+ 33.1 2226 +43.0*
Stretch tolerance (Nm) 96.2+ 17.0 133.4 + 21.5%
MTC stiffness (Nm® ") 51+ 1.1 47+12
VL tendon stiffness (Nm/mm) 5.1+0.3 5.5 +04%
VL fascicle length (mm) 1274 + 6.3 126.3 + 6.1
VL pennation angle (%) 125+ 0.4 13.6 £ 0.4%

VL thickness (mm) 273+ 1.1 203+ 1.1%
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_ EDITH COWAN 5
© 2014. Published by The Company of Biologists Ltd | The Journal of Experimental Biology (2014) 217, 2726-2733 doi:10.1242/jeb.100370 'B|0 Oglsts
Effects of load magnitude, muscle length and velocity during

eccentric chronic loading on the longitudinal growth of the vastus
lateralis muscle

Ali Sharifnezhad, Robert Marzilger 0. 65%., slow . 20, 100%, slow
‘and Adamantios Arampatzis* sl full ROM e 1] full ROM
16 164 )
4 e —=1 g
_Ne ..:-"5 4
. . . 12; | 12- T- T"’"T
10 wk isokinetic o
. . . 84 Protocol 1 81 Protocol 2
eccentrlc tralnlng 20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90

.. 20, 100%, slow, 20, 100%, fast,
Minimal effect of - 18 short length i8] fulROM , » *
" % 164 . 4 161 " * : i S S
eccentricon FL... = P 9 R
B = o
..some effect in ‘fast 3! o] T
141 & Protoco 8- rotoco
COndItIOn 20P i?:0|34_0 50 60 70 80 90 20P ta'o li'o 50 60 70 80 90
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IS eccentric training a unigue stimulus?

EDITH COWAN E]

So...

Changes in architecture (at least fascicle length) not always
observed as expected:

— Concentric training — increases in fascicle length

— Fascicle length changes after eccentric training =
concentric training

— Fascicle length changes not always seen after eccentric
training



Is there a mismatch between
human and animal studies?

Decline running produces more sarcomeres in rat vastus
intermedius muscle fibers than does incline running

R. LYNN AND D. L. MORGAN J. Appl. Physiol. T7(3): 1439-1444, 1994.

254 Incling - -
mean= 3140 | Decline—
sem=30 | mean= 3526
n-194 T sem-34
AN n=191
20+ [IAY
{1y
[ /
o f \ Sedentary----
E 154 mean=3259
= sem=43
s n=97
3
a
E 10
4
5
¢ I
0 1000 2000 3000 4000 5000

Number of sarcomeres
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J Appl Physiol 99: 1352-1358, 2005.
First published June 9, 2005; doi:10.1132/japplphysiol.00481.2005.

Differential serial sarcomere number adaptations in knee extensor muscles of

rats 1s contraction type dependent 4 -
5000— E —_—
Timothy A. Butterfield, Timothy R. Leonard, and Walter Herzog [
4500
: B
215 E 4000
'E' ,“I .,‘ r_l ,, . “‘ " \. F. g | =
E 2055 - / . & ! f o £ Y ) g 35007 s |
£ 3 i = ) b ; . ; o
& ‘/\/ ' ‘/\J /’-/ ‘ J \ " / P / % 3000
3 19.5 - ' : ‘ ;
& 2500+ ¢ D U c D
18.5 - 5 10
17 Duration of Training [Days]
= £
c S i | |
Ug;g 0 - M, "””M‘?‘*"*W“**””%’* __‘wﬁw,_..qﬁwh "'"“""*M“'*’ ..... ,ﬁ% 11000—- B
2 % i 10000— .
=-1 T - T T - T " 3 9000— L
20 20.5 21 21.5 22 225 23 23.5 o i
Time [seconds] g 8000—
::5 7000— J '
VL is active during eccentric, but also at oo |
short muscle length? 00— ¢ p v ¢ o
5 10
Duration of Training [Days]
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Timothy A. Butterfield + Walter Herzog f]; H(‘;lg?a ﬁg{%@ﬁ(ﬁ%ij)éﬁﬁiﬁ;_2'2006} 451: 688-700

The magnitude of muscle strain does not influence serial sarcomere
number adaptations following eccentric exercise

6 wk, rabbit dorsiflexor eccentric (NMES) exercise of
same strain from long and short lengths...

a b
= 6 Medial Region % 3- Lateral Region
.S & é
E 4 + 5 21
= z
o 21 o 1 1
§ 5 T 1 [
E 0 v g 0
§ 24 J 2 14
A ‘ @
S 4 l Y 4
Q
2o |4 1M
£ -8 £ 4 +
[&] (8]
R -10 - S0s SPS SPL R 5- S0s SPS SPL

Central Deep Region

-
ry
J

Central Superficial Region
*

% Change in Sarcomere Number ©
- W o N ©
% Change in Sarcomere Number @ 9

sOs SPS SPL 9 - Sos SPS SPL
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Journal of Biomechanics 31 (1998) 499501

Technical Note JOURNS:'-_'
Eccentric training does njot increase sarcomere number BIOMECHANICS

in rabbit dorsiflexor muscles

Timothy J. Koh*, Walter Herzog

Rabbit muscle, 2/wk, 12 weeks (NMES)
Table 1

Sarcomere numbers for superficial and deep fascicles of the TA and for
proximal and distal fascicles of the EDL

™o DL EDL _ Minimal effect
superficial deep proximal  distal .
- NO concentric

Trained 22098 (1843) 18284 (1940) 6985 (446) 7503 (581)

Contralateral 21467 (1592) 18490 (1884) 6859 (313) 7308 (313) control group
Difference  631(326)  —206(954) 126 (212) 195 (487)
p-value < 0.005 0.6 0.2 04

No effect of eccentric contractions in 3 of 4 muscle
compartments; 2.9% increase In one compartment.
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The Joumal of Experimental Biology 201, 309-316 (1998) 309
Printed in Great Britain © The Company of Biologists Limited 1998

SARCOMERE NUMBER ADAPTATION AFTER RETINACULUM TRANSECTION IN
ADULT MICE

THOMAS J. BURKHOLDER AND RICHARD L. LIEBER*

Transection of TA retinaculum for 2 weeks; normal cage activity;
sarcomere number = fibre length / sarcomere length

P O | muscle length; need | ~10%
sarcomeres to shift L-t relation

T muscle excursion 28%
1 muscle velocity 20%
| power (at v,,) 20%

m. tibialis

anterior L
Flexor — N
retinaculum

Released TA ™
‘bowstringing’

Found | 10% sarcomere number;
5 Functional length best predictor
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MUSCLE & NERVE 7:161-173 1984

REGULATION OF SARCOMERE NUMBER IN SKELETAL
MUSCLE: A COMPARISON OF HYPOTHESES

SUSAN W. HERRING, PhD, ARTHUR F. GRIMM, DDS, PhD,
and BETSY R. GRIMM, BA

Table 3. Test of predictions of various hypotheses—pig data.

Grand mean Measures of dispersion
Standard Coefficient
Hypothesis Expected* Observedt§ Range deviationt  of variation}
Excursion-Maximum Stretch 4.0 um 312 pm 114 um 0.376 12.1%
Excursion-Average Stretch 2.9 um 2.65 pm 0.72 um 0.229 8.6%
Postural Position 29 pm 2.35 pm 1.01 pm 0.289 12.3%
Active Position 2.9 um 2.70 um 0.46 pm 0.138! 5.1%

According to the most success-
ful hypothesis, sarcomere number is adjusted so as to achieve an op-
timum sarcomere length when the muscle is experiencing a high level
of tension. Most often, this occurs at jaw positions where the muscle is
electrically active.

So muscle force at a fascicle length predicts sarcomere
number addition and fascicle length change?
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Neuromuscular Adaptations Associated with
Knee Joint Angle-Specific Force Change

Medicine and Science in Sports and Exercise, 2014
MARIKA NOORKOIV, KAZUNORI NOSAKA, and ANTHONY J. BLAZEVICH

Joint angle-dependent

—
[pe]
L= ]

_ R?=0.98 g
£ 100 strength increase not related
g ® . - to fascicle length changes...
g 60 1 I‘éefsu;eﬂ ;asc@cjef gg cm
;E 40 - :8.
S 20
2 SL LL

0

30 40 50 60 70 80 90 100

Knee joint angle (°)

Ouadriceps mUSCIEVUIUmE (Cmﬂ) Short Iength (SL) A Long Iength (LL) A
VL 680.7 = 144.4 674.9 + 152.2 —-12 1.1 634.7 £ 142.5 677.5 + 162.8 63+1.4%"
VM 502.2 + 89.6 497.7 £ 96.0 —-12%13 468.5 + 160.2 4911 + 166.4 48+ 09%"
VI 570.4 £ 134.1 573.7 + 1329 05+18 5321 £1979 548.7 + 200.9 31+18
RF 2948 £ 67.4 294.2 + 63.0 00411 267.2 £ 64.4 290.7 + 67.4 82+ 15**
Quadriceps 2048.2 + 391.1 2040.6 = 395.6 S I5EETN) 1902.5 + 530.1 2008.0 £ 567.6 b2+ 1.0**
Fascicle length (L;, mm)
VLprox 282 =102 02 117 1001 86.6 + 11.2 895+89 13+£59
V0L nid 828+76 87.8+8.3 56 £ 3.7** 830108 862 79 3872

Vit TT= 72 L_77.9:15.1 83.1 = 16.8 58+ 6.4°]

RFmig 119.0 £ 11.2 119.4 + 133 0142 97.7 £ 20.9 98.5+17.8 22+138




Torque (Nm)

AUSTRALIA

Routledge

Taylor & Francis Group

FJournal of Sports Sciences, 2015 E
http://dx.doi.org/10.1080/02640414.2015.1020843

Effects of isometric quadriceps strength training at different muscle
lengths on dynamic torque production

MARIKA NOORKOIV, KAZUNORI NOSAKA & ANTHONY ]J. BLAZEVICH

SL LL

350 350
300 300 * it
250 T 250
200 < 200
150 % 150
100 E 100 l

50 50

0 4 0+

30 60 90 180 30 60 120 180 24[!
AngularUelamty{rad S } AngularVeInmty{rad s }

No torque change at faster speeds despite increases in
fascicle length (increase slow speeds only in LL).
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Biologists

Effects of load magnitude, muscle length and velocity during
eccentric chronic loading on the longitudinal growth of the vastus

lateralis muscle
Ali Sharifnezhad, Robert Marzilger

"and Adamantios Arampatzis*

10 wk Isokinetic
eccentric training

Minimal effect on
torgue-angle

relationship...lots
of other factors!?!

Knee moment (N m kg-1)

65%, slow, full

6 RO M —s—Fmre
* * % * —a— Post
5" * *
.,,-—. —"i__;—-._i
44 p e §—i— =
el
3- ;__,J \‘i
2
14
Protocol 1
0

20 30 40 50 60 70

100%, slow, short

61 length
*
51 ——a
Vet o S
1 e i S
\ f/* \!\'
2-

Protocol 3

20 30 40 50 60 70
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ROI\Q . .

¥ *
- _._——.-—_._\_\_ r
- -
./

: . —-I-—!:“!"‘:;\

1 Short length?

Protocol 2
20 30 40 50 60 70

100%, fast, full
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* oo ®
* Jrri_._ﬂx' * .

[ N E
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So:

- Eccentric training not a unique stimulus for fascicle length
change?

- Eccentric training not a unique stimulus for torque-angle
shift or high-speed force production?

- Most unaccustomed loading of muscle leads to fascicle
length increase, in some muscles/regions
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A Cautlonary
Tale

So ends the cautionary tale...

Where to now?
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Eur J Appl Physiol (2016) 116:1159-1177
DOI 10.1007/500421-016-3352-8

Anatomical and neuromuscular variables strongly predict
maximum knee extension torque in healthy men

J. Trezise! - N. Collier? - A. J. Blazevich'*
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Eur J Appl Physiol (2016) 116:1159-1177
Anatomical and neuromuscular variables strongly predict
maximum Kknee extension torque in healthy men

J. Trezise! - N. Collier? - A. J. Blazevich'*

450 W, ‘ 400
CSAmox + EMG :Mavgq +Oup+ %VA (R°=0.72) CSAmox +6vimox+MA (R*=065)

£
8
1
[ 9%
o
(=]
1

[ [
= g
1 1
LA~ ]
=
=]
1

v
B

Predicted Isometric Torgue (Nm)
L]
8

Predicted Concentric Torque (Nm)
N
L]

—
3
1
—
n
=
1

100- 1 1 T T T T T T | 100 =+ . 1 ' ' 1 —
100 150 200 250 300 350 400 450 100 150 200 250 300 350 400

Observed Isometric Torque (Nm) Observed Concentric Torque (Nm)

Relationship between fascicle angle and torque ranged
R2=0.04 -0.19!
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So, using modelling approaches to...

— examine combinations of variables, or
— synergies between variables

..may be required to understand the structure- function
relatlonshlp In VIvo




2 Variable gearing in pennate muscles

Emanuel Azizi*, Elizabeth L. Brainerd, and Thomas J. Roberts

PNAS

PNAS | February 5, 2008 | wvol. 105 | no.5 | 1745-1750
Ml =0.%9 TIS< 0.4 100%

Fq

Muscle shape changes during contraction influence
function — we believe — so measure after interventions?
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The Journal of Experimental Biology 208, 3249-3261

Muscle fiber angle, segment bulging and architectural gear ratio in segmented
musculature

Elizabeth L. Brainerd*" and Emanuel Azizi*

Resting fascicle angle
matters...

Increased fascicle angle
= Increased gear ratio.

Architectural gear ratio

?l.-}-: l x

Gear ratio = muscle/fibre 'U e

0 10 20 30 40 50 60 70 8O

Initial muscle fiber angle, o (deg.)
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Muscle-fiber pennation angles are greater J. Appl. Physiol. 74(6): 2740-2744, 1993.—

in hypertrophied than in normal muscles
YASUO KAWAKAMI, TAKASHI ABE, AND TETSUO FUKUNAGA

Modelling studies, and images like that below, show that
fascicle curvature can occur...greater in weight trainers.

FIG. 2. Ulirasonographic image from 1 highly
trained bodvbuilder. Fascicles were arranged cur-
vilinearly and fiber pennation angles were
steeper where fascicles attached to APU rather
than in midposition.
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J Appl Physiol 125: 513-519, 2018.
Aponeurosis influences the relationship between muscle gearing and force

Carolyn M. Eng and Thomas J. Roberts

B18

Low force ' High force

~ 1.6 16 *
T 14F I &. 14
2 1.2k 1.2
0 b
c 1.0} < 10 I
O
w :[
0.8 q 08 ’
0.6 = 0.6
0 1x25%L,_ 1x100%L__ 3 x100%L__ 0 1x25%L_, 1x100%L, 3x100%L,
Number of incisions Number of incisions

Greater aponeurosis stiffness associated with increased
architectural gear ratio — greater rotation, shortening speed,
Intramuscular pressure(?)



Eur J Appl Physiol (2015) 115:309-316

Increase in vastus lateralis aponeurosis width induced
by resistance training: implications for a hypertrophic model
of pennate muscle

Taku Wakahara - Ryoichi Ema - Naokazu Miyamoto -

Yasuo Kawakami

Strength training increases pennation...
but also aponeurosis width

Training group

Before After Relative change (%)
ACSA (cm?) 27738 30.6+40% 10.7L£7.6
Pennation angle (°)  18.0 19 199 £25% 10.8 £7.3
Fascicle length (cm) 72402 72+£03 —-09415
Aponeurosis width 83+ 1.1 8511 19431

(cm)
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J Physiol 587.17 (2009) pp 4309-4318

Biaxial strain and variable stiffness in aponeuroses

Emanuel Azizi and Thomas J. Roberts

- 450 -
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400 1 @ active

350 1
300 -
250 1
200 -
150 4

Transverse strain of
aponeurosis increases
longitudinal stiffness
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Integrative and Comparative Biology, volume 58, number 2, pp. 207-218
Structural Determinants of Muscle Gearing During

Dvyvnamic Contractions

Carolyn M. Eng,'” Emanuel Azizi' and Thomas J. Roberts"

Increases in fluid pressure
Increase fibre rotation and
Increase architectural gear ratio
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Cvtoskeletal proteins
e.g. Dystrophin, Desmin
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Physiol Rev
B4 640608, 2004; 10,1152 physrev. 0003 1.2003.

Role of Extracellular Matrix in Adaptation
of Tendon and Skeletal Muscle to Mechanical Loading

MICHAEL KJZR

Extracellular matrix and connective
tissues key for:

- gearing (fluid-connective tissue
Interaction)

- lateral and longitudinal force
transmission

Strength (& other) training stimulates
ECM and connective tissues

—
[
(-]
==
T8
—
—



e Strength training can
— Increase fascicle angle
— Increase fibre curvature
— Increase fibre diameter (water)

— Stretch and thicken, and
therefore stiffen, aponeurosis

— Stiffen connective tissues

* Should have a significant effect on muscle
gearing...but this is yet to be tested
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© 2016. Published by The Company of Biologists Ltd | Journal of Experimental Biology (2016) 219, 998-1003 doi:10.1242/jeb.133009

Stuck in gear: age-related loss of variable gearing in skeletal
muscle

Natalie C. Holt"*, Nicole Danos', Thomas J. Roberts? and Emanuel Azizi'

Important: Gearing Is restricted in ageing...at least in rats...

18- Young i Old
1.6 1 -
é 1.4 1 -
©
@ 1.2- -
[¥]
Q
1.01 -
0.8 4

0 02 04 06 08 100 02 04 06 08 1.0
FIF,

Results from increased transverse aponeurosis modulus,
reduced pennation, reduced intramuscular pressures...?
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Your Prescription for Health

Exefcise
is Medicine

Need to understand specific effects of different forms of
training on different elements within muscle, and effects on

whole muscle function...

...then may get close to personalised training as part of
personalised medicine.



Questions? |

?

Thank you to the organisers:

First International Motor Impairment
Conference

Sydney Australia 26-28 Nov 2018
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