REFERENCES

Ali C, Ulku M, Feride B. Evaluation of lumbar paravertebral muscle activity under
different conditions with surface electromyographic in low back pain patients.
Res J Med Med Sci 2006; 1(3): 90-5.

Ali M, Bandpei M, Watson MJ. Electromyographic power spectral analysis of the
paraspinal muscles. Physiotherapy 2001; 87(9): 470-8.

Allen DG, Lamb GD, Westerblad H. Skeletal muscle fatigue: cellular mechanisms.
Physiol Rev 2008; 88(1): 287-332.

Althoff I, Brinckmann P, Frobin W, Sandover J, Burton K. An improved method of
stature measurement for quantitative determination of spinal loading. Application
to sitting postures and whole body vibration. Spine 1992; 17(6): 682-93.

Al-Eisa E, Egan D, Deluzio K, Wassersug R. Effects of pelvic asymmetry and low
back pain on trunk kinematics during sitting: a comparison with standing. Spine
2006; 31(5): 135-43.

Al-Zahrani E, Gunasekaran C, Callaghan M, Gaydecki P, Benitez D, Oldham J.
Within-day and between-days reliability of quadriceps isometric muscle fatigue
using mechanomyography on healthy subjects. J Electromyogr Kinesiol 2008;
20: [Epub ahead of print].

Armitage P, Berry G. Statistical Methods in Medical. 3rd ed. Cambridge: Blackwell
Scientific Publications; 1994.

Avela J, Finni T, Liikavainio T, et al. Neural and mechanical responses of the triceps
surae muscle group after 1 h of repeated fast passive stretches. J Appl Physiol
2004; 96(6): 2325-32.

Bajek S, Bobinac D, Bajek G, Vranic TS, Lah B, Dragojevic DM. Muscle fiber type
distribution in multifidus muscle in cases of lumbar disc herniation. Acta Med
Okayama 2000; 54(6): 235-41.

Baudry S, Klass M, Pasquet B, Duchateau J. Age-related fatigability of the ankle
dorsiflexor muscles during concentric and eccentric contractions. Eur J Appl
Physiol 2007; 100(5): 515-25.



U=
ﬁ
X

&

90 7SS

49

st

Bergmark A. Stability of the lumbar spine. A study in mechanf -l engineering. Acta
Orthop Scand Suppl 1989; 230: 1-54.

Bilodeau M, Henderson TK, Nolta BE, Pursley PJ, Sandfort GL. Effect of aging on
fatigue characteristics of elbow flexor muscles during sustained submaximal
contraction. J Appl Physiol 2001; 91(6): 2654-64.

Bonney RA, Corlett EN. Vibration and spinal lengthening in simulated vehicle
driving. Appl Ergon 2003; 34(2): 195-200.

Callaghan JP, Dunk NM. Examination of the flexion relaxation phenomenon in
erector spinae muscles during short duration slumped sitting. Clin Biomech
2002; 17(5): 353-60.

Callaghan JP, Gregory DE, Durkin JL. Do NIRS measures relate to subjective low
back discomfort during sedentary tasks? Int J Ind Ergon 2010; 40(2): 165-70.

Callaghan JP, McGill SM. Low back joint loading and kinematics during standing and
unsupported sitting. Ergonomics 2001; 44(3): 280-94.

Champagne A, Descarreaux M, Lafond D. Back and hip extensor muscles fatigue in
healthy subjects: task-dependency effect of two variants of the Sorensen test. Eur
Spine J 2008; 17(12): 1721-6.

Chatchawan U, Thinkhamrop B, Kharmwan S, Knowles J, Eungpinichpong W.
Effectiveness of traditional Thai massage versus Swedish massage among
patients with low back pain associated with myofascial trigger points. J Bodyw
Mov Ther 2005; 9(4): 298-309.

Cholewicki J, Panjabi M, Kachatryan A. Stabilizing function of trunk flexor-extensor
muscles around a neutral spine posture. Spine 1997; 22(19): 2207-12.

Clark BC, Manini TM, The DJ, Doldo NA, Ploutz-Snyder LL. Gender differences in
skeletal muscle fatigability are related to contraction type and EMG spectral
compression. J Appl Physiol 2003; 94(6): 2263-72.

Corlett EN. Sitting as a hazard. Safety Science 2008; 46(5): 815-21.

Cram JR, Kasman GS. Introduction to Surface Electromyography. Gaithersburg
(MD): Aspen Publishers; 1997.

Crane BA, Holm MB, Hobson D, Cooper RA, Reed MP, Stadelmeier S. Test-retest
reliability, internal item consistency, and concurrent validity of the wheelchair

seating discomfort assessment tool. Assist Technol 2005; 17(2): 98-107.



50

Cresswell AG, Grundstrom H, Thorstensson A. Observations on intra-abdominal
pressure and patterns of abdominal intra-muscular activity in man. Acta Physiol
Scand 1992; 144(4): 409-18.

Dankaerts W, O'Sullivan P, Burnett A, Straker L. Altered patterns of superficial trunk
muscle activation during sitting in nonspecific chronic low back pain patients:
importance of subclassification. Spine 2006; 31(17): 2017-23.

Dankaerts W, O'Sullivan PB, Burnett AF, Straker LM, Danneels LA. Reliability of
EMG measurements for trunk muscles during maximal and sub-maximal
voluntary.isometric contractions in healthy controls and CLBP patients. J
Electromyogr Kinesiol 2004; 14(3): 333-42.

Danneels LA, Coorevits PL, Cools AM, Vanderstraecten GG, Cambier DC, Witvrouw
EE, et al. Differences in electromyographic activity in the multifidus muscle and
the iliocostalis lumborum between healthy subjects and patients with sub-acute
and chronic low back pain. Eur Spine J 2002; 11(1): 13-9.

Dedering A, Németh G, Harms-Ringdahl K. Correlation between electromyographic
spectral changes and subjective assessment of lumbar muscle fatigue in subjects
without pain from the lower back. Clin Biomech 1999; 14(2): 103-11.

Dedering A, Oddsson L, Harms-Ringdahl K, Németh G. Electromyography and
ratings of lumbar muscle fatigue using a four-level staircase protocol. Clin
Biomech 2002; 17(3): 171-6.

Desbrosses K, Babault N, Scaglioni G, Meyer J-P, Pousson M. Neural activation after
maximal isometric contractions at different muscle lengths. Med Sci Sports
Exerc 2006; 38(5): 937-44.

De Luca CJ. Use of the surface EMG signal for performance evaluation of back
muscles. Muscle Nerve 1993; 16(2): 210-6.

De Luca CJ. The use of surface electromyography in biomechanics. J Appl Biomech
1997; 113: 135-63.

de Ruiter CJ, Goudsmit JF, Van Tricht JA, de Haan A. The isometric torque at which
knee-extensor muscle reoxygenation stops. Med Sci Sports Exerc 2007; 39(3):
443-53.



51

de Ruiter CJ, Jones DA, Sargeant AJ, de Haan A. Temperature effect on the rates of
isometric force development and relaxation in the fresh and fatigued human
adductor pollicis muscle. Exp Physiol 1999; 84(6): 1137-50.

Doherty TJ, Vandervoort AA, Taylor AW, Brown WF. Effects of motor unit losses on
strength in older men and women. J Appl Physiol 1993; 74(2): 868-74.

Donisch EW, Basmajian JV. Electromyography of deep back muscles in man. Am J
Anat 1972; 133(1): 25-36.

Enoka RM, Duchateau J. Muscle fatigue: what, why and how it influences muscle
Function. J Physiol 2008; 586(1): 11-23.

Erim Z, Beg MF, Burke DT, de Luca CJ. Effects of aging on motor-unit control
properties. J Neurophysiol 1999; 82(5): 2081-91.

Essen B, Jansson E, Henriksson J, Taylor AW, Saltin B. Metabolic characteristics of
fibre types in human skeletal muscle. Acta Physiol Scand 1975; 95(2): 153-65.

Frost HM. A determinant of bone architecture. The minimum effective strain. Clin
Orthop Relat Res 1983; 175: 286-92.

Gandevia SC. Spinal and supraspinal factors in human muscle fatigue. Physiol Rev
2001; 81(4): 1725-89.

Geisser ME, Ranavaya M, Haig AJ, Roth RS, Zucker R, Ambroz C, et al. A meta-
analytic review of surface electromyography among persons with low back pain
and normal, healthy controls. J Pain 2005; 6(11): 711-26.

Gray H, Warwick R, Williams PL., eds. Gray’s Anatomy. 35th ed. London, UK:
Longman; 1973.

Hansen L, Winkel J, Jorgensen K. Significance of mat and shoe softness during
prolonged work in upright position: based on measurements of low back muscle
EMG, foot volume changes, discomfort and ground force reactions. Appl Ergon
1998; 29(3): 217-24.

Harrison DD, Harrison SO, Croft AC, Harrison DE, Troyanovich SJ. Sitting
biomechanics part I: review of the literature. J Manipulative Physiol Ther 1999;
22(9): 594-609.

Hékansson CH. Action potential and mechanical response of isolated cross striated
frog muscle fibers at different degrees of stretch. Acta Physiol Scand 1957;
39(2-3): 199-216.



52

Hoogendoorn W, Bongers PM, de Vet HCM, Douwes M, Koes BW, Miedema MC,
et al. Flexion and rotation of the trunk and lifting at work are risk factors for low
back pain: results of a prospective cohort study. Spine 2000; 25(23): 3087-92.

Hunter SK, Critchlow A, Enoka RM. Muscle endurance is greater for old men
compared with strength-matched young men. J Appl Physiol 2005; 99(3): 890-7.

Hunter SK, Duchateau J, Enoka RM. Muscle fatigue and the mechanisms of task
failure. Exerc Sport Sci Rev 2004; 32(2): 44-9.

Iwakiri K, Kunisue R, Sotoyama M, Udo H. Postural support by a standing aid
alleviating subjective discomfort among cooks in a forward-bent posture during
food preparation. J Occup Health 2008; 50(1): 57-62.

Jones D, Round J, de Haan A. Skeletal muscle from molecules to movement.
China: Churchill Livingstone; 2004.

Kankaapii M, Laaksonen D, Taimela S, Kokko SM, Airaksinen O, Hanninen O.
Age, sex, and body mass index as determinants of back and hip extensor fatigue
in the isometric Sorensen back endurance test. Arch Phys Med Rehabil 1998;
79(9): 1069-75.

Kavcic N, Grenier S, McGill SM. Determining the stabilizing role of individual torso
muscles during rehabilitation exercises. Spine 2004; 29(11): 1254-65.

Kell RT, Farag M, Bhambhani Y. Reliability of erector spinae oxygenation and blood
volume responses using near-infrared spectroscopy in healthy males. Eur J Appl
Physiol 2004; 91(5-6): 499-507.

Kiefer A, Shirazi-Adl A, Parnianpour M. Synergy of the human spine in neutral
postures. Eur Spine J 1998; 7(6): 471-9.

Kumer S. Localized muscle fatigue: Review of three experiments. Rev bras fisioter
2006; 10(1): 9-28.

Lariviere C, Arsenault AB, Gravel D, Gagnon D, Loisel P. Evaluation of
measurement strategies to increase the reliability of EMG indices to assess back
muscle fatigue and recovery. J Electromyogr Kinesiol 2002; 12(2): 91-102.

Limburg PJ, Sinaki M, Rogers JW, Caskey PE, Pierskalla BK. A useful technique for
measurement of back strength in osteoporotic and elderly patients. Mayo Clin
Proc 1991; 66(1): 39-44.



53

MacDonald DA, Moseley GL, Hodges PW. The lumbar multifidus: does the evidence
support clinical beliefs? Man Ther 2006; 11(4): 254-63.

Macintosh JE, Bogduk N, Pearcy MJ. The effects of flexion on the geometry and
actions of the lumbar erector spinae. Spine 1993; 18(7): 884-93.

Maffiuletti NA, Lepers R. Quadriceps femoris torque and EMG activity in seated
versus supine position. Med Sci Sport Exerc 2003; 35(9): 1511-6.

Mancini DM, Bolinger L, Li H, Kendrick K, Chance B, Wilson JR. Validation of
near-infrared spectroscopy in humans. J Appl Physiol 1994; 77(6): 2740-7.

Mannion AF, Dumas GA, Cooper RG, Espinosa FJ, Faris MW, Stevenson JM.
Muscle fibre size and type distribution in thoracic and lumbar regions of erector
spinae in healthy subjects without low back pain: normal values and sex
differences. J Anat 1997; 190(4): 505-13.

Morse CI, Degens H, Seynnes OR, et al. The acute effect of stretching on the passive
stiffness of the human gastrocnemius muscle tendon unit. J Physiol 2008; 586(1):
97-106.

Nachemson A. Disc pressure measurements. Spine 1981; 6(1): 93-7.

Nag PK, Chintharia S, Saiyed S, Nag A. EMG analysis of sitting work postures in
women. Appl Ergon 1986; 17(3): 195-7.

Nanta S, Patumanond J. Designs for cross-over trials. Naresuan University Journal
2008; 16(3): 255-62.

Ng JK, Parnianpour M, Kippers V, Richardson CA. Reliability of electromyographic
and torque measures during isometric axial rotation exertions of the trunk. Clin
Neurophysiol 2003; 114(12): 2355-61.

Ng JK, Richardson CA. Reliability of electromyographic power spectral analysis of
back muscle endurance in healthy subjects. Arch Phys Med Rehabil 1996;
77(3): 259-64.

Ng JK, Richardson CA, Jull GA. Electromyographic amplitude and frequency
changes in the iliocostalis lumborum and multifidus muscles during a trunk
holding test. Phys Ther 1997; 77(9): 954-61.

Orizio C, Liberati D, Locatelli C, De Grandis D, Veicsteinas A. Surface
mechanomyogram reflects muscle fibres twitches summation. J Biomech 1996;
29(4): 475-81.



54

O'Sullivan PB. Lumbar segmental 'instability": clinical presentation and specific
stabilizing exercise management. Man Ther 2000; 5(1): 2-12.

O'Sullivan PB, Dankaerts W, Burnett AF, Farrell GT, Jefford E, Naylor CS, et al.
Effect of different upright sitting postures on spinal-pelvic curvature and trunk
muscle activation in a pain-free population. Spine 2006; 31(19): 707-12.

O'Sullivan PB, Grahamslaw KM, Kendell M, Lapenskie SC, Moller NE, Richards
KV. The effect of different standing and sitting postures on trunk muscle activity
in a pain-free population. Spine 2002; 27(11): 1238-44.

Panjabi M, Abumi K, Duranceau J, Oxland T. Spinal stability and intersegmental
muscle forces. A biomechanical model. Spine 1989; 14(2): 194-200.

Panjabi MM. The stabilizing system of the spine. Part I. Function, dysfunction,
adaptation, and enhancement. J Spinal Disord 1992; 5(4): 383-9.

Patenaude SS, Sommer MA. Low back pain. Etiology and prevention. Aorn J 1987;
46(3): 472-9.

Pereira MIR, Gomes PSC, Bhambhani YN. A brief review of the use of near-infrared
spectroscopy with particular interest in resistance exercise. Sports Med 2007;
37(7): 615-24.

Pope MH, Goh KL, Magnusson ML. Spine ergonomics. Annu Rev Biomed Eng
2002; 4: 49-68.

Puntumetakul R, Trott P, Williams M, Fulton I. Effect of time of day on the vertical
spinal creep response. Appl Ergon 2009; 40(1): 33-8.

Rall JA. Energetic aspects of skeletal muscle contraction: implications of fiber types.
Exerc Sport Sci Rev 1985; 13: 33-74.

Rodacki ALF, Fowler NE, Porvensi CLG, Rodacki CLN, Dezan VH. Body mass as a
factor in stature change. Clin Biomech 2005; 20(8): 799-805.

Rohrbach M, Perret C, Kayser B, Boutellier U, Spengler CM. Task failure from
inspiratory resistive loaded breathing: a role for inspiratory muscle fatigué? EurJ
Appl Physiol 2003; 90(3-4): 405-10.

Roy SH, De Luca CJ, Emley M, Buijs RJ. Spectral electromyographic assessment of
back muscles in patients with low back pain undergoing rehabilitation. Spine
1995 1; 20(1): 38-48.



55

Roy SH, De Luca CJ, Emley M, Oddsson LI, Buijs RJ, Levins JA, et al. Classification
of back muscle impairment based on the surface electromyographic signal.
J Rehabil Res Dev 1997; 34(4): 405-14.

Sacco P, McIntyre DB, Jones DA. Effects of length and stimulation frequency on
fatigue of the human tibialis anterior muscle. J Appl Physiol 1994; 77(3): 1148-
54.

Sakamoto K, Li W. Effect of muscle length on distribution of muscle fiber conduction
velocity for m. biceps brachii. Appl Human Sci 1997; 16(1): 1-7.

Schultz AB, Andersson GB, Haderspeck KH, Ortengren R, Nordin M, BjOrk R.
Analysis and measurement of lumbar trunk loads in tasks involving bends and
twists. J Biomech 1982; 15(9): 669-75.

Shin G, D’Souza C, Liu YH. Creep and fatigue development in the low back in static
flexion. Spine 2009; 34(17): 1873-8.

Snijders CJ, Bakker MP, Vleeming A, Stoeckart R, Stam HJ. Oblique abdominal
muscle activity in standing and in sitting on hard and soft seats. Clin Biomech
1995; 10(2): 73-8.

Solomonow M, Baten C, Smit J, Baratta R, Hermens H, D'Ambrosia R, et al.
Electromyogram power spectra frequencies associated with motor unit
recruitment strategies. J Appl Physiol 1990; 68(3): 1177-85.

Sparto PJ, Parnianpour M, Reinsel TE, Simon S. Spectral and temporal responses of
trunk extensor electromyography to an isometric endurance test. Spine 1997,
22(4): 418-25.

Stubbs DA, Buckle PW, Hudson MP. Back pain in the nursing profession I.
Epidermiology and pilot methodology. Ergonomics 1983; 26(8): 755-65.

Stulen FB, DeLuca CJ. Frequency parameters of the myoelectric signal as a measure
of muscle conduction velocity. IEEE Trans Biomed Eng 1981; 28(7): 515-23.

Tatara MT, Spaepen A, Puers R. The accelerometer MMG measurement approach in
monitoring the muscular fatigue. Meas Sci Rev 2001; 19(1): 47-50.

Tatara MT. Mechanomyography versus electromyography, in monitoring the
muscular fatigue. BioMedical Engineering [serial online] 2003 Feb [cited 2009
Feb 6]. Available from: http://www.biomedical-engineering online.com/
content/2/1/3



56

Todd Al Bennett Al, Christie CJ. Physical implications of prolonged sitting in a
confined posture-A literature review. Ergonomics 2007; 19(2): 7-21.

Trappe TA, Lindquist DM, Carrithers JA. Muscle-specific atrophy of the quadriceps
femoris with aging. J Appl Physiol 2001; 90(6): 2070-4.

Tveit P, Daggfeldt K, Hetland S, Thorstensson A. Erector spinae lever arm length
variations with changes in spinal curvature. Spine 1994; 19(2): 199-204.

Tyrrell AR, Reilly T, Troup JD. Circadian variation in stature and the effects of spinal
loading. Spine 1985; 10(2): 161-4.

van Dieén J H, Jansen SMA, Housheer AF. Differences in low back load between
kneeling and seated working at ground level. Appl Ergon 1997; 28(56): 355-63.

Vollestand NK. Measurement of human muscle fatigue. J Neurosci Methods 1997,
74(2): 219-27.

Watanabe M, Mita K, Akataki K, Itoh Y. Mechanical behaviour of condenser
microphone in mechanomyography. Med Biol Eng Comput 2001; 39(2):

195- 201.

Weir DE, Tingley J, Elder GC. Acute passive stretching alters the mechanical
properties of human plantar flexors and the optimal angle for maximal voluntary
contraction. Eur J Appl Physiol 2005; 93(5-6): 614-23.

Westerblad H, Duty S, Allen DG. Intracellular calcium concentration during low-
frequency fatigue in isolated single fibers of mouse skeletal muscle. J Appl
Physiol 1993; 75(1): 382-8.

Wilder DG, Pope MH, Frymoyer JW. The biomechanics of lumbar disc herniation
and the effect of overload and instability. J Spinal Disord 1998; 1(1): 16-32.

Wilke HJ, Wolf S, Claes LE, Arand M, Wiesend A. Stability increase of the lumbar
spine with different muscle groups. A biomechanical in vitro study. Spine 1995;
20(2): 192-8.

Williams MM, Hawley JA, McKenzie RA, van Wijmen PM. A comparison of the
effects of two sitting postures on back and referred pain. Spine 1991; 16(10):
1185-91.

Yang Z, Stull JT, Levine RJ, Sweeney HL. Changes in interfilament spacing mimic
the effects of myosin regulatory light chain phosphorylation in rabbit psoas
fibers. J Struct Biol 1998; 122(1-2): 139-48.



57

Yoshitake Y, Ue H, Miyazaki M, Moritani T. Assessment of lower-back muscle
fatigue using electromyography, mechanomyography, and near-infrared
spectroscopy. Eur J Appl Physiol 2001; 84(3): 174-9.

Young A, Stokes M, Crowe M. Size and strength of the quadriceps muscles of old and
young women. Eur J Clin Invest 1984; 14(4): 282-7.

Office of the National Culture Commission. Crossed sitting and heel sitting
postures. [online] 2009[cited 2009 Mar 13]. Available from: http://www.culture.
go.th/knowledge/action/sit.htm.

National Heaﬁ Lung and Blood Institute. Body mass index (BMI). [online] 2009
[cited 2009 Mar 13]. Available from: http://www.nhlbisupport.com/bmi/

bmi-m.htm



APPENDICES



APPENDIX A
Informed Consent (In Thai)



60

HyvtiuueNeIMaNAT

Sl (g, w19, UMY WAoo, e 1
ogthainydi.......... yii.......... A BUND....oovrain, LV C TS
Rsuilededurenin vy eigaund Muatumsiiuernming lulasamsitudes “wavearin
rendrweandwidondednin (umbar multifidus) wazn&wiioRos (intenal oblique)” 1ATums

waziduaves InsansIsuneady

o ¢ - - o
- dagussmeduarszoznmiimi i
¥ ]
- fussuunAimsuiadndmiddenljia
o 1Y
- adseTomnindmidee 1450
- a o - ad )
- wodhaReamTesunnefionnidavusinmaidrianiasns
o !4 ' o
wazdmidransoneumninmsAnuiiidelad 11 mid s rsou Taoliidedndlag lums
~ « : - J , U' -~ - -~ l
fumsinymomnaneziiavuanlulenade luvsluilsguuazeunauasminiaiionmsdhafiveiu
d 4 o - e L : o -
AmdwrnsoultiomdnTedmihidnsajitauegiuvasiuns i

i 1demunandhledresuedredunda S 1% muubuseniiuematinsves Insamsdsodanan

a0lOFORINNIAT .o
sy iR, )
a
aoile¥edIWdoya..............o,
(e )
. S — (hiledoduo)
(... om—. )
A TL I OU. e LUK, AT
.‘ o~ . . - ~
R (1) lunsdifemminsdhuinTauderghids 18 7 musodndulues1dWasaeilede

v
nermnming (An) uazfinnssaday

(@) nowded hilvunndniodivy

) fIdeyariroturuimoudes lidhurmidituftedestunsidrinnsinstoonrminsels

¥
S hiransesmisde 18 uadisu e wdonu huuutuseriiuddmidfanudnlod

v ¥y
SR alseviuasaeiiadevive s i luwuuueniidron iy le

AOTOFOROTUI.....oo s
e o DO )
WO, (hil¥geturw)
SO, )
ST ROU LUK S

2
Usevivaruraiiovn




APPENDIX B
Recording Form (In Thai)




62

v o A T v v A s
l“.n.lﬂfﬁ]ﬂ131’“(’)Hﬁ91ﬁ1ﬁ“ﬂ5!59\1ﬂﬂﬁl83"1u0ﬂﬂfn?ﬁ‘nlﬂ\]ﬂi‘nuluﬂ lumbar multifidus

uazn@utite internal oblique

QUROTNTIAT. oo

01y 3l AN DTN .t W,
FMT Alansy AU (FUARIAT A1 BML..oooeeceen fAlansuuns’
doyasuguam

1. vwuiilsalseddansel

] fad............. 0..........

2. vueenfdinuiouiiivala

[ wou L sugus
0 3 afydand O inveonias
A
D U 321)
3. yuvuriiaveamsesndidinuvesiuiessls

5 O +avea

[] vnavea 0O @um

5. Tusas 6 eudiimaminuaudhiumsiwauinula q vessumonie i
[] ‘v TSR RS UMSHIRA. oo
] Tiiinu
6. lusas 6 Moudiimamihndioimahandnunssfidesiulszmuomie lnwuummdnde li
0 19
[J ity
7. s 6 @ouirnmmindieimsiandudesaninauniehi
0 w
O] Taile

8. dnwazandiininthulszililsasey

9. viwdsiitlamnmniniehid ldsaseynmitldlumsis
O 19 seynnaeecentit
L
10. 'rinfmuv{uﬁvhuﬁuquﬁavh'lnuazﬁ"aﬁlui:uznamm"v’iqnﬁa
vinfsdamnd dunar............. w1
vinfago funar............... i
rnfafuidoy duna........... wii
vinfalvdhe unan............ i

4
]

o
uq 52y WU wiit

=

O

L

0 ymTamuavt duoan............d
O

O

O



APPENDIX C
Pilot Study



64

PILOT STUDY

Ten men participated in this pilot study. They were no any conditions that were
listed in exclusion criteria. They signed informed consent and principle investigator
explained about all procedures of this study. Each subject was asked to draw one of
the cards from a hat on the first visit (crossed sitting or heel sitting postures) and
another card for. second visit. They performed each task for 30 minutes. The lower

trunk discomfort using visual analogue scale (VAS) was determined.

Table C.1 Means and standard deviation of lower trunk discomfort using visual

analogue scale (VAS) of crossed sitting and heel postures in 10 subjects

VAS from crossed sitting posture VAS from heel sitting posture

No 0 5 10 15 20 25 30 0 5 10 15 20 25 30
min | min | min | min | min | min | min | min | min | min | min | min | min | min
1 0 1.55 | 1.65 | 2.55 | 490 | 6.00 | 7.15 0 0.60 | 1.60 | 3.25 | 3.25 | 3.90 | 4.60
2 0 1.90 | 245 | 345 | 490 | 535 | 6.35 0 1.75 | 405 | 5.05 | 5.40 | 430 | 4.75
3 0 1.65 | 1.80 | 3.00 | 4.15 | 4.80 | 5.20 0 1.15 | 3.10 | 4.65 | 4.85 | 4.70 | 4.70
4 0 1.40 | 3.20 | 4.50 | 7.75 | 7.40 | 8.10 0 040 | 1.10 | 2.10 | 4.05 | 5.55 | 6.60
5 0 0.10 | 0.10 | 0.10 | 1.20 | 1.25 | 2.25 0 0.10 | 0.15 | 0.30 | 0.40 | 0.40 | 0.80
6 0 0 325 (470 | 8.80 | 8.95 | 9.15 0 120 | 475 | 5.85 | 6.90 | 8.10 | 8.00
7 0 2.00 | 420 | 585 | 7.45 | 7.55 | 8.50 0 1.70 | 2.00 | 3.30 | 3.45 | 3.20 | 3.90
8 0 0.10 | 1.30 | 3.10 | 5.60 | 6.25 | 6.95 0 0 0.90 | 2.20 | 4.70 | 4.75 | 5.25
9 0 1.00 | 2.30 | 3.40 | 5.70 | 6.40 | 6.90 0 090 | 1.70 [ 1.90 | 2.50 | 3.55 | 3.65
10 0 0.20 | 0.35 ]| 0.35 | 1.60 | 2.00 | 3.50 0 020 | 035|085 | 1.10 | 1.60 | 1.35

Key: min = minute
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RELIABILITY TEST

Reliability test

The purpose of this process was to determine reliability of surface

electromyography (SEMG) measurement.

Methods

Ten healthy men subjects participated in this process. All subjects performed three
trials of lumbar multifidus (LM) activity measurement and internal oblique (IO)
activity measurement for five seconds and was rest for three minutes in each trial (see
Chapter III).

Intraclass correlation coefficient (ICC 3,1) were used to determine reliability of
the activity measurements of LM and 10 muscles. ICC (3,1) showed excellent

reliability of both LM and IO activity measurements (Table D.1).

Table D.1 The reliability coefficients for the lumbar multifidus and internal oblique
muscles measured on three consecutive trials using a surface

electromyography (N=10)

Muscles ICC (3,1)
Rt. Lumbar multifidus 0.99
Lt. lumbar multifidus 0.99
Rt. Internal oblique 0.99
Lt. Internal oblique 0.96

Key: ICC = intraclass correlation coefficients, Rt. = right, Lt. = left




Table D.2 Reliability of surface electromyographic measurement of lumbar

multifidus (LM) and internal oblique (I0) muscles

Left LM Right LM
Subject Trial1 | Trial2 | Trial3 | Trial1 | Trial2 | Trial 3
1 0.0994 | 0.1107 | 0.1289 | 0.1557 | 0.1341 | 0.1478
2 0.1741 | 0.1649 | 0.1788 | 0.1173 | 0.0820 | 0.1382
3 0.1377 | 0.0964 | 0.0909 | 0.1100 | 0.1123 | 0.1083
4 0.2513 | 0.2407 | 0.2435 | 0.2495 | 0.2484 | 0.2454
5 0.1472 | 0.1541 0.1412 | 0.1945 | 0.2058 | 0.2180
6 0.2700 | 0.2760 | 0.2673 | 0.2743 | 0.2771 | 0.2771
7 0.5776 | 0.5767 | 0.5773 | 0.3211 | 0.3201 | 0.3201
8 0.1776 | 0.1773 | 0.1605 | 0.2325 | 0.2374 | 0.2490
9 0.0984 | 0.0927 | 0.0923 | 0.1300 | 0.1475 | 0.1475
10 0.1805 | 0.1842 | 0.1840 | 0.1404 | 0.1443 | 0.1455
Left 10 Right 10
1 0.0305 | 0.0271 0.0209 | 0.0556 | 0.0465 | 0.0384
2 0.0738 | 0.0628 | 0.0952 | 0.0544 | 0.0511 | 0.0688
3 0.0282 [ 0.0267 | 0.0306 | 0.1426 | 0.1239 | 0.1016
4 0.0047 | 0.0044 | 0.0036 | 0.0845 | 0.0692 | 0.0740
5 0.0393 [ 0.0349 | 0.0326 | 0.1081 | 0.1112 | 0.1083
6 0.0302 | 0.0352 | 0.0369 | 0.0349 | 0.0323 | 0.0303
7 0.0151 | 0.0169 | 0.0155 | 0.1851 | 0.1842 | 0.1852
8 0.0491 | 0.0459 | 0.0439 | 0.0096 | 0.0099 | 0.0095
9 0.0373 | 0.0321 | 0.0375 | 0.0291 [ 0.0256 | 0.0251
10 0.0350 | 0.0366 | 0.0369 | 0.0111 | 0.0113 | 0.0115

Key: Rt. =right, Lt. = left
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Subject No. Age (yrs) Weight (kg) Height (cm) BMI (kg/mz)
1 30 55 166 19.93
2 22 68 168 24.11
3 20 55 161 21.24
4 23 66.70 172 22.53
5 20 50 162 19.08
6 21 63 170 21.80
7 21 68 170 23.53
8 21 60 173 20.07
9 20 56 171 19.18
10 21 58 170 20.07
11 20 57 170 19.72
12 20 60 175 19.61
13 21 54 166 19.57
14 21 55 170 19.03
15 20 54 170 18.68
16 20 60 180 18.52
17 26 66 165 24.26
18 20 51 163 19.17
19 20 55 170 19.03

20 23 57 160 2227
21 2] 58 170 19.46
22 21 50 167 17.92
23 26 61 168 21.63

Key: No. = number, yrs = years, kg = kilogram, cm = centimeter, kg/m” = kilogram per meter square
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Table E.2 Visual analogue scale (VAS) of subjects in crossed sitting and heel sitting

postures
VAS (centimeters)
Subject No./Sitting posture Crossed sitting posture Heel sitting posture
0 minute 30 minutes 0 minute 30 minutes
1 0 7.15 0 4.60
2 0 6.35 0 4.75
3 0 5.20 0 4.70
4 0 8.10 0 6.60
5 0 225 0 0.80
6 0 9.15 0 8.00
7/ 0 8.50 0 3.90
8 0 6.95 0 5.25
9 0 6.90 0 3.65
10 0 3.50 0 1.35
11 0 6.00 0 2.35
12 0 0 0 0
13 0 8.35 0 8.50
14 0 5.80 0 4.20
15 0 5.05 0 6.55
16 0 4.65 0 5.30
17 0 6.80 0 5.10
18 0 6.35 0 4.75
19 0 4.70 0 2.10
20 0 4.65 0 2.10
21 0 1.90 0 2.70
22 0 3.45 0 245
23 0 1.45 0 0.95

Key: No. = number



Table E.3 Normalized median frequency (%) of subject no. 1 of lumbar multifidus
(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)

Crossed sitting posture Heel sitting posture

. . :
Time (min)/Muscles =T 1 TM | Rt.10 | Lt 10 | ReLM | Lt. LM | Rt.10 | Lt. 10

100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00

97.45 98.54 87.61 | 80.00 98.78 98.76 92.06 | 98.62

97.10 99.09 88.10 [ 92.01 97.38 97.33 96.76 | 93.72

97.10 97.82 91.04 | 85.28 98.60 98.76 94.00 | 90.35

97.73 99.66 98.06 | 98.06 98.00 98.35 91.52 | 93.76

98.18 95.80 86.80 | 85.12 97.20 97.33 99.03 | 92.33

96.92 98.00 86.96 | 88.64 94.58 98.06 96.43 | 90.95

97.45 96.72 85.33 | 9297 96.51 96.45 99.53 | 93.40

97.10 97.82 89.74 [ 89.61 94.40 98.24 99.20 | 89.57

97.38 99.12 97.26 | 97.26 97.28 95.45 88.10 [ 90.73

9491 95.61 88.27 | 90.45 93.18 98.06 97.26 | 97.55

96.18 95.45 85.99 | 90.25 94.22 98.42 97.40 | 93.09

98.18 95.26 91.21 | 95.69 95.98 98.76 98.87 | 95.54

95.65 96.32 92.82 | 95.53 95.45 99.48 96.43 | 89.44

96.51 98.42 96.76 | 96.76 95.47 95.26 88.10 | 90.24

95.47 95.80 87.61 | 9232 95.80 99.30 97.57 [ 92.18

94.57 96.13 88.27 | 88.64 97.02 97.51 94.49 | 91.42

94.91 95.35 85.83 | 93.93 96.69 97.33 98.87 | 92.49

94.91 96.09 89.24 | 88.96 97.56 98.24 97.40 | 89.88

95.11 97.87 96.43 | 96.43 95.47 95.80 88.10 | 90.16

96.36 95.35 88.27 | 86.56 98.25 96.81 90.76 | 90.80

94.57 96.54 86.63 | 82.56 95.62 9591 90.76 | 90.51

96.92 96.35 85.33 | 94.00 94.05 94.30 87.67 | 84.03

94.91 95.19 85.99 | 86.56 92.65 94.85 87.03 [ 91.58

95.11 96.45 96.27 | 96.27 9491 96.00 88.10 [ 86.89

94.57 94.72 88.10 | 88.01 93.71 97.51 96.60 | 90.35

NI I I S I R S R R R N R T = s
NIRIRIRIBINIRNE[S|= |2 |3 |=[S|S|=[2]2|®| 2 [>|C|* (™~

96.92 94.26 94.45 | 84.96 95.80 96.63 95.79 | 93.15

94.57 94.19 91.35 | 94.03 95.62 92.90 85.23 | 92.68

N (N
\O |0

95.10 96.54 86.96 | 84.64 93.71 97.51 99.53 | 84.98

30 94.58 96.27 95.96 | 95.96 94.57 96.17 85.33 | 86.40

Key: min = minute, Rt. = right, Lt. = left




Table E.4 Normalized median frequency (%) of subject no. 2 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures
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Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | LtLM | Rt.I0 | Lt.I0 | Rt.LM | Lt.LM | Rt.I0 | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 94.04 97.43 99.03 | 9743 98.09 96.89 95.44 | 93.88
3 95.96 97.04 98.06 | 97.04 97.24 96.72 98.00 | 94.92
4 96.35 98.62 98.45 | 99.01 98.62 95.69 95.79 | 98.13
5 99.65 98.80 99.65 | 96.77 98.66 99.21 97.48 | 99.21
6 94.04 98.22 91.87 | 98.22 98.97 97.24 97.26 | 95.59
7 94.23 98.62 97.09 | 98.81 96.89 97.42 97.07 | 94.06
8 94.07 99.81 94.00 | 99.60 99.47 97.83 92.69 | 93.22
9 93.65 99.01 97.09 | 99.01 98.97 96.72 97.26 | 94.92
10 99.32 97.42 97.07 | 95.07 93.27 98.62 9594 | 98.62
11 95.00 97.63 99.03 | 97.63 97.94 97.24 93.79 | 97.63
12 93.27 99.01 95.36 | 99.01 98.97 98.10 92.51 | 94.92
13 94.04 98.62 96.90 | 98.62 100.00 97.92 94.51 | 92.38
14 95.39 97.63 92.46 | 97.63 95.18 92.59 94.51 | 83.72
15 98.09 95.69 95.79 | 93.73 93.06 98.22 94.78 | 98.22
16 93.08 97.43 93.03 | 9743 98.27 98.27 97.80 | 94.75
17 96.35 98.22 93.81 | 98.22 95.01 94.49 96.35 | 93.04
18 94.81 92.22 93.81 | 98.22 98.97 94.84 9691 | 91.17
19 91.16 98.42 97.48 | 98.22 99.47 96.22 93.04 | 93.22
20 97.94 95.34 95.07 | 93.56 92.88 97.83 94.39 | 97.83
21 89.23 93.21 94.19 | 96.21 98.44 97.83 97.63 | 97.95
22 89.62 93.41 96.52 | 97.41 99.32 98.10 9598 | 94.75
23 90.39 92.43 94.58 | 9743 100.00 98.97 98.19 [ 94.92
24 91.16 94.01 97.29 | 97.01 99.15 96.39 97.07 | 97.11
25 97.06 95.34 93.79 | 92.38 90.77 96.99 91.87 | 97.83
26 91.92 94.81 95.16 | 96.81 95.51 93.46 9598 | 95.07
27 92.50 97.63 95.36 | 97.63 95.68 93.96 93.04 | 95.24
28 91.15 93.24 96.90 | 97.24 93.63 94.14 99.65 | 95.76
29 92.69 93.43 94.19 | 9743 95.86 94.31 92.51 | 90.50
30 96.56 95.19 90.67 | 92.03 90.00 93.83 9148 | 97.22

Key: min = minute, Rt. = right, Lt. = left



Table E.5 Normalized median frequency (%) of subject no. 3 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | LtLM | Rt.1I0 [ Lt.10 | Rt. LM | Lt.LM | Rt. 10 | Lt.I0
1 100.00 100.00 100.00 | 100.00 [ 100.00 100.00 | 100.00 | 100.00
2 93.59 97.70 87.21 | 95.48 97.28 95.44 93.70 | 97.81
3 95.90 97.00 95.10 | 97.42 97.06 96.00 97.28 | 95.36
4 92.89 98.05 99.54 | 99.18 96.85 93.27 96.78 | 92.57
5 98.34 99.28 9591 | 98.09 98.23 98.05 97.63 | 100.00
6 91.80 96.65 85.79 | 81.77 96.45 99.63 95.07 | 92.57
7 97.33 98.41 84.85 | 85.50 98.75 98.91 92.51 | 93.22
8 95.90 99.46 84.68 | 86.95 97.06 99.63 96.78 | 90.57
9 95.90 98.05 85.15 | 83.57 96.66 93.98 92.86 | 84.96
10 96.85 95.26 95.41 | 96.54 96.99 97.88 89.36 | 90.65
11 88.97 94.01 81.35 | 84.53 94.34 91.81 93.01 | 90.74
12 88.43 96.47 8420 | 84.86 97.28 97.08 93.70 | 92.40
13 92.34 98.05 87.68 | 84.06 96.66 90.16 95.24 | 89.92
14 97.17 97.52 86.57 | 94.51 96.45 98.54 93.36 | 94.20
15 96.45 94.54 94.55 | 96.12 93.95 96.65 86.11 | 84.53
16 96.26 96.11 82.62 | 8791 97.28 93.45 95.07 | 97.19
17 98.75 98.23 91.15 | 87.44 98.13 89.61 94.55 | 93.72
18 90.03 98.23 82.62 | 83.74 93.91 93.45 9336 | 86.94
19 89.85 94.54 82.62 | 83.24 96.85 93.64 89.79 | 85.78
20 95.81 93.80 91.99 | 96.03 90.55 94.93 82.48 | 8437
21 93.59 95.77 82.78 | 83.74 96.45 92.18 94.05 | 85.45
22 88.97 94.29 79.14 | 83.08 96.85 91.44 94.55 | 84.96
23 87.36 94.47 80.57 | 82.28 96.02 91.62 91.99 | 94.54
24 91.64 95.95 8294 | 8437 98.96 93.98 93.70 | 89.83
25 95.38 93.08 91.64 | 95.21 90.55 94.36 81.21 | 8341
26 95.56 94.54 81.51 82.77 90.00 95.26 92.57 | 93.89
27 98.60 97.70 80.73 | 83.90 93.60 93.64 93.88 | 93.39
28 97.51 94.82 81.67 | 86.78 94.17 93.80 88.42 | 90.71
29 88.97 94.70 79.14 | 83.57 92.24 93.45 92.33 | 89.96
30 94.49 91.62 91.32 | 85.78 86.27 92.95 78.04 | 83.41

Key: min = minute, Rt. = right, Lt. = left




Table E.6 Normalized median frequency (%) of subject no. 4 of lumbar multifidus
(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture
Rt.LM | Lt LM | Rt.10 | Lt.10 | Rt.LM | Lt.LM | Rt. 10 | Lt. IO

100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 [ 100.00

95.34 93.41 93.79 | 98.62 95.92 98.34 97.62 | 98.97

96.77 99.28 93.97 | 95.00 97.41 97.06 97.10 | 99.65

98.21 98.53 91.38 | 95.35 96.86 95.41 97.97 [ 99.30

97.22 99.07 99.83 | 96.89 99.09 99.65 96.03 | 99.82

94.64 92.69 94.65 | 96.55 96.49 95.94 97.28 | 99.65

89.98 92.69 87.05 | 96.03 97.78 93.75 98.81 | 90.18

89.61 99.46 93.26 | 95.35 96.86 96.32 98.81 [ 9191

98.57 97.81 97.59 | 93.97 96.49 99.44 97.62 | 93.81

97.03 99.07 98.47 | 96.54 98.57 99.28 95.68 | 98.79

96.41 92.32 94.65 | 95.17 97.78 98.17 98.98 | 99.65

96.58 97.81 92.23 | 98.62 95.92 94.48 98.81 | 92.08

98.39 98.00 94.29 | 100.00 95.73 92.10 98.47 | 95.34

98.39 97.81 95.17 | 99.14 97.03 98.53 98.29 | 96.72

96.68 98.34 98.29 | 96.22 96.07 98.91 95.00 [ 96.38

98.21 99.46 95.35 | 97.59 96.11 98.34 97.28 | 93.11

98.75 96.35 95.00 | 90.85 97.78 98.16 99.48 | 96.04

98.39 99.84 94.65 | 92.06 97.03 97.41 98.47 | 97.42

91.05 99.00 9241 | 9535 96.86 95.41 99.48 | 93.64

96.30 93.01 96.76 | 96.22 95.89 98.91 94.29 | 96.20

95.71 95.44 92.06 | 94.82 96.30 93.19 99.33 | 97.92

95.52 98.72 93.61 | 95.17 96.11 93.75 98.47 | 96.89

97.66 92.32 92.76 | 90.85 97.60 97.97 98.29 | 93.81

91.96 99.18 94.14 | 97.06 97.78 95.03 98.29 | 95.87

95.54 90.44 94.55 | 93.81 |- 9391 98.18 9291 [ 92.58

90.86 89.57 94.47 | 88.94 95.54 93.19 95.92 | 93.46

95.89 96.53 81.02 | 91.38 96.30 95.41 98.12 | 97.92

Y [ [ Uy [0y [y (U PRy j P Y

98.39 97.63 83.09 | 95.52 96.33 96.88 95.64 | 94.14

N
O

97.14 90.00 8535 | 9241 91.60 96.13 94.12 | 97.07

30 90.60 90.44 90.00 | 92.08 90.34 92.32 85.52 | 89.47

Key: min = minute, Rt. = right, Lt. = left




Table E.7 Normalized median frequency (%) of subject no. 5 of lumbar multifidus
(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | LttLM | Rt.IO [ Lt.10 | Rt. LM | Lt.LM | Rt.10 | Lt.IO

100.00 100.00 | 100.00 | 100.00 { 100.00 100.00 | 100.00 | 100.00

94.49 97.32 97.05 | 87.57 95.55 98.20 98.59 | 95.26

93.81 97.15 96.68 | 89.72 96.82 98.75 96.28 | 94.95

95.19 97.81 95.77 | 91.21 98.06 97.49 95.21 | 93.48

92.99 99.82 95.23 | 94.45 97.59 98.82 97.59 [ 98.50

96.04 96.12 96.14 | 93.70 89.35 96.24 95.77 | 95.26

92.76 99.68 98.34 | 95.85 90.23 98.02 96.12 | 92.65

92.26 98.33 96.49 | 95.20 91.47 96.58 95.59 | 93.15

91.38 96.63 96.30 | 96.35 90.41 96.24 96.12 | 92.82

91.83 98.20 94.71 | 93.65 96.89 98.50 96.68 | 90.54

98.10 97.15 95.95 | 96.02 90.05 94.98 94.53 | 86.47

99.83 98.50 95.77 | 94.52 90.77 92.11 94.53 | 91.68

97.59 97.98 94.65 | 98.67 90.59 93.36 94.35 | 87.46

99.30 96.80 96.86 | 99.35 88.99 91.20 9294 | 81.77

91.65 96.42 93.64 | 93.32 96.54 97.81 95.95 | 90.39

96.39 95.79 94.29 | 88.39 92.19 91.38 95.05 | 87.94

90.71 96.97 95.02 | 91.38 93.61 91.01 95.23 | 92.99

91.06 97.64 95.77 | 91.05 92.37 93.73 93.64 | 92.99

92.76 97.64 96.14 | 90.22 88.65 92.63 95.05 | 9251

91.13 93.36 93.30 [ 91.35 95.19 96.97 95.77 | 89.06

91.56 95.79 94.39 | 94.52 88.65 94.62 95.23 | 92.82

92.94 97.98 93.78 | 89.72 88.81 95.51 94.87 | 90.54

92.43 96.12 93.96 | 88.90 86.50 96.05 94.17 | 91.52

93.11 95.45 95.39 | 87.57 91.89 96.58 94.80 | 90.21

90.77 92.45 93.30 | 89.90 93.96 96.97 91.20 [ 89.06

93.29 97.47 91.36 | 88.56 92.17 98.38 99.64 | 89.24

95.34 95.62 91.67 | 87.88 91.13 94.80 94.87 | 95.76

97.42 97.98 92.83 | 90.71 91.13 93.73 90.35 | 85.83

SIS TSI TSI S I LIS o o el e Pl e ol e e s
ngc\uaum—o\om\,o\u,,;‘_,,N._.o@oo\xc\u..hum._-

93.29 96.80 9295 | 89.38 92.05 93.54 86.64 | 89.24

30 90.23 91.74 88.92 | 86.16 91.06 96.46 93.36 | 86.89

Key: min = minute, Rt. = right, Lt. = left
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Table E.8 Normalized median frequency (%) of subject no. 6 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture
Rt. LM | Lt. LM Rt. 10 | Lt.10 [ Rt. LM | Lt.LM [ Rt.I0 | Lt.I0

1 100.00 100.00 100.00 | 100.00 [ 100.00 100.00 100.00 100.00
2 95.39 94.82 98.78 | 95.83 94.54 98.43 98.94 97.90
3 95.91 96.38 98.24 | 98.73 95.06 98.25 99.12 98.60
4 94.48 94.65 96.15 | 96.17 96.47 98.78 99.47 97.19
5 97.36 99.47 98.62 | 98.95 99.12 99.82 97.73 96.73
6 98.24 97.24 95.79 | 95.46 97.70 98.08 96.69 94.38
7 99.18 97.94 91.94 | 95.83 99.53 99.82 94.95 93.16
8 95.73 99.32 92.81 | 98.92 92.06 97.22 94.09 98.60
9 98.58 99.65 93.17 | 96.01 90.14 98.25 95.13 96.32
10 97.36 99.29 96.77 | 97.90 97.33 98.79 97.20 95.74
11 91.63 96.20 95.97 | 98.18 97.70 97.22 91.31 98.08
12 96.45 98.27 97.55 | 95.64 98.05 98.43 94.77 97.37
13 98.24 97.59 97.55 | 97.28 96.65 95.65 94.44 97.37
14 98.58 97.24 96.68 | 96.17 98.75 95.82 89.06 93.87
15 96.65 98.55 95.66 | 97.73 96.45 97.06 95.10 95.27
16 95.03 98.79 95.46 | 93.45 97.36 96.33 93.56 93.16
17 95.91 98.11 91.94 | 93.82 99.64 100.00 92.17 94.74
18 92.36 98.97 92.48 | 95.64 93.83 96.18 89.39 99.31
19 90.21 93.26 94.39 | 9345 90.65 95.47 88.00 96.68
20 96.47 97.04 92.88 | 95.27 96.09 95.35 94.21 91.74
21 97.69 93.26 93.52 | 94.01 96.11 96.69 91.99 97.37
22 97.69 95.85 95.10 | 93.82 95.95 96.43 94.09 94.92
23 95.91 98.97 90.90 | 95.27 93.29 96.00 94.77 98.77
24 95.21 98.44 89.85 | 94.19 95.95 95.29 94.27 93.87
25 95.06 96.00 92.35 | 93.16 95.73 95.00 93.70 94.19
26 95.03 96.88 90.90 | 95.64 96.65 94.61 94.95 94.23
27 99.12 96.88 95.61 | 94.82 96.47 98.33 94.99 94.56
28 92.18 96.88 96.12 | 95.83 95.24 97.73 96.44 96.14
29 96.63 96.73 95.28 | 93.45 95.06 99.90 99.06 90.01
30 90.65 95.29 88.71 89.48 90.75 88.08 92.99 94.19

Key: min = minute, Rt. = right, Lt. = left




Table E.9 Normalized median frequency (%) of subject no. 7 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures
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Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.IO | Lt. 10 | Rt LM | Lt.LM | Rt.IO | Lt. IO
1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 98.22 97.66 98.41 | 98.97 96.55 94.47 91.96 | 98.96
3 97.35 96.59 99.82 | 97.07 98.97 97.69 97.28 | 95.86
4 92.40 97.30 98.59 | 99.15 96.90 97.17 99.47 | 99.49
5 97.42 96.99 99.09 | 99.49 98.22 98.92 98.93 [ 98.45
6 99.46 96.22 98.05 | 98.45 97.07 97.51 93.05 | 99.14
7 96.47 96.22 98.59 | 96.54 97.25 94.47 93.05 | 99.14
8 90.98 92.45 98.59 | 98.27 97.93 99.12 93.43 | 97.58
9 94.69 97.85 96.82 | 95.21 98.28 96.99 97.07 | 98.96
10 97.25 95.90 97.82 | 99.14 97.35 98.21 98.05 | 97.92
11 99.64 96.77 98.23 | 97.77 99.13 96.81 97.82 | 98.11
12 96.81 96.04 98.05 | 9897 96.55 97.17 92.52 | 98.79
13 99.46 95.49 97.18 | 96.89 95.35 94.31 97.07 | 97.58
14 99.28 99.29 99.46 | 97.42 97.07 92.71 97.07 | 96.54
15 96.90 94.84 97.44 | 97.93 93.97 97.12 97.88 | 97.59
16 98.04 97.66 97.52 | 9534 96.55 92.53 97.07 | 97.93
17 98.76 93.70 97.52 | 96.04 93.98 93.59 93.98 | 98.79
18 92.86 97.12 98.93 | 98.62 94.50 93.77 96.35 | 97.23
19 90.08 95.67 97.36 | 96.72 96.55 93.59 92.87 | 99.32
20 95.83 94.13 97.28 | 97.58 93.97 95.49 97.18 | 95.52
21 95.75 93.89 97.36 | 97.77 93.02 93.41 94.89 | 97.23
22 98.94 91.71 96.82 | 99.15 94.15 93.59 94.89 | 96.30
23 87.79 99.29 96.47 | 99.83 93.52 93.41 93.61 | 97.07
24 91.50 94.41 98.23 | 96.54 95.02 93.41 93.05 | 95.68
25 95.10 93.41 97.07 | 96.77 93.10 92.49 96.11 | 95.34
26 92.04 92.45 95.06 | 97.07 93.78 92.89 92.52 | 96.54
27 90.98 91.35 98.05 | 95.01 93.73 94.47 88.32 [ 95.77
28 93.46 92.30 97.36 | 94.84 94.25 93.23 94.52 | 95.82
29 92.92 92.41 97.36 | 94.62 94.25 93.41 98.35 | 99.61
30 94.02 91.98 95.08 | 96.09 91.32 94.07 94.36 | 94.62

Key: min = minute, Rt. = right, Lt. = left
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Table E.10 Normalized median frequency (%) of subject no. 8 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Ltt LM [ Rt.IO | Lt.10 | Rt.LM [ Lt.LM | Rt.I0 | Lt. 10

1 100.00 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
2 99.32 98.93 97.04 | 97.43 98.20 95.52 98.43 95.74
3 98.79 98.20 96.49 | 98.53 98.75 97.42 97.22 96.44
4 98.85 97.49 96.49 | 96.68 98.75 95.02 | 97.90 97.17
5 98.57 97.60 98.94 | 99.30 99.65 98.38 96.49 97.78
6 99.50 99.29 97.22 | 96.14 98.39 98.28 | 92.00 93.23
{4 98.97 97.67 99.08 | 95.02 98.93 98.10 | 98.61 99.30
8 98.44 97.86 99.27 | 95.02 97.66 96.73 99.47 98.75
9 99.14 100.00 96.68 | 95.20 98.39 96.22 | 98.25 99.12
10 97.84 97.60 98.25 | 98.75 99.32 98.20 | 96.49 96.86
11 99.17 97.49 96.31 | 95.20 97.66 97.25 97.72 99.12
12 97.41 99.64 96.31 | 94.83 98.20 96.05 96.51 97.69
13 99.82 98.20 96.31 | 95.20 96.95 97.01 97.39 97.17
14 98.11 97.49 96.49 | 94.29 97.66 97.25 96.51 98.23
15 97.66 97.42 96.86 | 97.87 99.32 97.67 96.31 96.86
16 97.94 98.31 96.49 | 92.26 95.89 94.85 97.04 97.17
17 99.14 97.31 96.31 | 93.00 95.52 94.67 97.55 96.99
18 97.06 94.80 96.31 | 95.77 97.14 96.22 | 98.61 98.94
19 98.44 99.11 96.49 | 94.29 96.07 96.90 97.22 99.48
20 96.41 96.73 96.33 | 97.33 98.27 97.13 96.31 96.14
21 99.32 98.38 96.31 | 94.10 95.34 96.90 | 97.55 96.81
22 96.73 98.38 96.31 | 96.30 97.32 98.10 95.82 97.69
23 98.79 99.82 96.31 [ 95.95 98.57 97.75 95.47 98.41
24 99.16 98.02 96.49 | 96.14 96.59 98.10 96.00 96.23
25 96.23 96.55 96.00 | 9533 97.41 96.76 | 96.31 93.54
26 98.44 96.94 96.49 | 94.10 97.32 93.47 93.90 95.75
27 97.24 97.67 96.49 | 95.58 96.07 92.10 95.47 95.17
28 99.32 95.69 96.68 | 95.95 98.57 92.95 95.47 95.05
29 97.59 97.49 96.49 | 95.02 96.41 92.10 96.86 95.90
30 96.07 92.27 95.12 | 96.08 96.73 95.51 96.31 93.54

Key: min = minute, Rt. = right, Lt. = left
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Table E.11 Normalized median frequency (%) of subject no. 9 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

postures

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

R.LM | LtLM |RtIO | Lt.10 | Rt.LM | Lt.LM | Rt.1IO Lt. 10
1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 100.00 100.00
2 96.23 97.93 97.62 | 98.04 98.60 99.64 94.06 97.59
3 97.46 98.11 97.94 | 99.72 96.67 96.23 96.67 99.30
4 98.06 97.20 98.29 | 97.21 96.52 98.75 95.63 98.11
5 99.65 99.09 97.56 | 97.41 97.82 97.76 98.11 98.55
6 96.23 96.00 98.29 [ 96.55 95.28 97.84 96.52 95.02
7 97.01 98.11 97.62 | 96.55 98.60 97.14 97.38 92.04
8 96.41 98.27 98.46 | 99.55 94.94 96.23 96.67 96.56
9 97.12 98.80 94.21 | 96.70 97.56 99.27 96.67 95.71
10 97.38 97.50 96.34 | 93.82 96.23 97.58 97.45 97.21
11 98.17 98.11 98.29 [ 97.21 97.03 99.45 99.29 94.34
12 96.59 95.64 97.62 | 98.89 86.56 86.75 88.82 97.93
13 97.46 94.98 96.93 | 99.55 95.99 98.39 96.16 98.46
14 96.77 97.76 98.11 | 98.38 94.94 89.09 89.87 98.28
15 93.73 96.07 95.45 | 93.32 95.87 97.37 97.10 97.21
16 96.05 95.64 97.79 | 98.72 92.33 91.59 94.24 96.39
17 97.50 95.31 95.68 | 97.04 93.02 91.59 96.34 96.04
18 96.16 94.95 93.68 | 95.87 94.06 97.32 98.78 97.09
19 96.41 96.89 93.74 | 9440 93.37 92.82 94.41 98.78
20 92.66 94.27 93.73 | 92.10 95.72 96.53 96.43 97.21
21 97.99 94.95 96.17 | 95.04 89.00 98.02 88.82 93.32
22 96.41 96.00 97.27 | 95.00 94.59 90.68 87.61 91.26
23 96.41 97.40 96.09 | 95.23 96.52 95.18 87.25 95.37
24 95.87 95.64 96.93 | 96.87 95.45 91.95 95.63 95.71
25 90.75 91.59 91.11 88.01 95.36 96.00 95.10 96.87
26 95.87 95.82 9591 | 97.40 94.77 97.50 96.34 94.84
27 93.47 97.93 94.00 | 99.89 94.94 98.93 93.37 94.34
28 94.58 93.15 94.17 | 96.21 97.21 98.39 95.28 91.43
29 96.23 96.35 93.85 | 91.84 95.81 94.98 92.48 92.80
30 87.10 91.59 88.82 | 87.49 94.13 95.40 94.00 96.40

Key: min = minute, Rt. = right, Lt. = left
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Table E.12 Normalized median frequency (%) of subject no. 10 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.1O0 | Lt. 10 | Rt.LM | Lt.LM | Rt.10 Lt. 10

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 100.00
2 98.45 96.01 98.92 | 99.30 99.11 99.65 98.17 96.50
3 97.77 98.84 98.92 [ 91.98 97.03 98.61 93.53 96.50
4 98.97 99.35 96.73 | 96.26 99.29 98.76 91.55 96.04
5 97.65 96.69 93.70 | 96.81 98.97 99.66 99.63 98.05
6 97.59 98.84 93.82 | 96.44 98.43 96.87 96.69 97.87
7 99.48 96.01 99.26 | 98.60 98.78 94.44 97.35 99.40
8 98.97 97.85 97.63 | 97.87 97.39 94.62 93.87 98.63
9 99.83 99.83 99.08 | 97.33 97.57 90.96 94.35 95.28
10 96.86 94.62 92.54 | 95.75 98.97 99.66 98.55 97.51
11 95.87 98.33 96.01 | 98.23 96.17 94.44 93.70 97.25
12 96.89 96.86 95.64 | 97.87 97.57 94.09- [ 97.18 96.19
13 95.34 97.51 96.73 | 96.63 97.03 95.30 98.84 96.50
14 96.04 98.67 98.92 | 96.08 95.82 92.88 97.18 9772
15 94.50 93.05 92.37 | 94.22 98.62 99.01 97.99 97.51
16 96.72 98.84 99.08 | 95.38 96.68 94.09 91.72 91.32
17 97.77 98.84 98.73 | 86.64 95.99 93.56 91.87 94.22
18 98.97 99.51 97.28 | 92.16 96.86 92.17 93.19 95.28
19 98.62 98.50 92.00 | 96.81 97.90 94.09 94.52 95.13
20 96.17 92.52 92.04 | 92.25 98.10 98.67 97.09 96.08
21 96.22 96.69 96.36 | 98.23 94.60 86.79 91.55 99.96
22 95.34 94.51 92.55 | 94.84 92.67 94.09 91.38 87.97
23 98.97 97.51 97.63 | 96.26 96.17 98.18 91.38 91.32
24 98.10 98.02 96.01 | 98.23 95.46 89.39 94.52 92.09
25 95.82 91.13 90.05 | 91.94 97.92 97.34 94.92 95.22
26 98.62 99.66 97.81 | 95.02 96.17 95.83 90.88 98.13
27 97.42 95.18 99.45 | 98.22 95.29 94.44 90.22 96.00
28 96.54 95.02 9545 | 95.22 93.71 98.18 91.55 93.62
29 95.87 96.52 96.73 | 95.02 95.21 95.66 90.05 93.46
30 95.82 90.27 89.72 | 91.94 96.22 95.84 91.10 98.61

Key: min = minute, Rt. = right, Lt. = left




81

Table E.13 Normalized median frequency (%) of subject no. 11 of lumbar multifidus

(LM) and internal oblique (10) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.1I0 [ Lt.10 | Rt LM | Lt.LM | Rt.I0 | Lt.10

1 100.00 100.00 | 100.00 | 100.00 100.00 100.00 | 100.00 [ 100.00
2 98.09 98.89 98.93 | 99.82 92.90 96.06 95.99 98.42
3 98.66 97.58 97.67 | 98.56 89.91 97.08 98.61 95.77
4 98.28 96.84 99.82 | 98.38 90.28 97.42 99.48 95.42
5 92.16 98.62 100.00 | 97.90 96.73 97.95 98.93 96.19
6 94.82 97.21 99.64 | 90.39 92.53 98.98 97.75 97.90
7 95.76 91.84 97.85 | 96.01 92.72 99.15 97.40 99.12
8 98.85 94.05 98.38 | 96.37 89.17 97.94 98.44 96.82
9 96.16 94.44 98.02 | 9747 91.23 96.23 96.88 95.77
10 90.86 97.42 99.31 | 96.29 96.16 93.68 98.20 96.19
11 96.54 92.20 97.31 | 98.01 88.43 96.57 99.65 95.06
12 96.54 98.71 95.36 | 98.19 88.48 89.72 95.13 97.00
13 92.70 93.68 96.25 | 95.46 88.24 95.55 96.53 98.25
14 95.59 95.73 95.01 | 94.74 88.61 98.98 96.53 94.54
15 89.73 96.06 98.44 | 94.37 95.97 92.76 96.60 91.47
16 99.24 96.29 9749 | 94.30 89.17 96.57 98.27 86.43
17 94.63 90.73 90.34 | 90.93 89.54 96.74 94.61 97.00
18 95.59 94.81 96.07 | 95.83 88.61 94.17 95.13 95.77
19 94.25 92.39 94.45 | 90.39 87.87 94.68 97.57 93.29
20 89.17 94.87 98.09 | 94.19 94.82 92.76 95.36 91.11
21 91.17 89.05 90.17 | 93.84 90.28 92.78 96.71 92.76
22 94.06 93.13 92.85 | 96.75 87.13 91.78 98.27 95.42
23 90.00 90.36 93.74 | 96.57 89.17 95.44 94.78 95.77
24 92.82 91.84 94.10 | 97.47 90.28 93.83 95.65 94.19
25 88.80 94.74 97.23 | 94.01 92.44 91.47 93.74 90.75
26 92.32 93.50 96.43 | 90.86 88.98 90.57 97.40 97.45
27 94.82 89.97 93.92 | 93.66 88.43 94.51 98.09 97.90
28 91.36 93.68 95.01 | 90.03 89.17 94.57 95.13 97.00
29 92.78 90.54 94.10 | 89.12 86.94 94.72 93.91 97.90
30 85.81 93.32 95.65 | 92.76 93.49 90.54 93.03 88.02

Key: min = minute, Rt. = right, Lt. = left
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Table E.14 Normalized median frequency (%) of subject no. 12 of lumbar multifidus

(LM) and internal oblique (IO) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | LttLM | Rt.IO | Lt.1I0 | Rt.LM | Lt.LM | Rt.I0 | Lt.IO

1 100.00 100.00 | 100.00 | 100.00 [ 100.00 100.00 | 100.00 | 100.00
2 97.97 99.82 96.89 | 96.49 96.84 98.17 96.76 98.40
3 96.94 99.09 9525 | 96.67 97.39 99.67 98.81 98.90
4 97.97 96.59 97.64 | 9791 97.91 98.17 95.07 98.24
5 98.08 99.50 9420 | 97.93 98.82 99.09 98.36 96.84
6 93.04 98.02 93.80 | 99.65 97.74 90.81 96.25 98.40
7 94.74 98.55 96.89 | 96.67 95.97 92.31 94.20 97.61
8 94.41 96.59 98.73 | 96.33 99.65 90.48 94.39 97.61
9 95.76 97.66 97.27 | 96.84 99.13 90.15 94.56 97.93
10 97.39 93.16 93.18 | 96.82 98.65 98.91 98.00 96.82
11 96.94 98.55 97.07 | 94.40 96.67 93.16 93.69 96.35
12 97.28 98.73 98.91 | 94.75 96.32 92.14 92.84 95.72
13 98.82 97.66 99.64 | 91.42 96.32 89.48 92.33 95.09
14 98.14 98.73 94.70 | 91.60 94.75 90.81 93.86 96.19
15 96.15 92.66 92.84 | 95.88 95.76 98.73 97.27 96.67
16 94.07 97.48 98.36 | 90.38 96.67 91.98 93.86 96.35
17 93.54 96.41 96.70 | 91.07 99.48 89.15 94.73 96.19
18 92.36 94.61 98.55 | 97.74 96.48 91.98 92.50 95.88
19 95.42 95.52 100.00 | 98.43 95.74 91.14 91.83 96.98
20 95.80 92.31 92.67 | 95.24 95.25 97.30 96.89 96.49
21 94.07 97.13 94.34 | 97.39 95.97 90.48 92.84 94.91
22 95.76 98.91 99.09 | 96.67 93.36 91.14 93.01 93.80
23 95.59 99.09 91.77 | 97.39 95.27 91.14 91.99 95.56
24 97.28 98.73 98.36 | 97.04 94.93 92.47 91.66 93.65
25 95.21 90.81 92.33 | 94.44 95.25 96.24 96.52 94.75
26 97.28 97.30 98.73 | 95.36 95.43 91.81 93.52 96.03
27 95.93 96.77 95.98 | 96.15 94.21 91.64 92.67 98.09
28 96.43 96.06 97.64 | 9542 94.04 92.47 92.16 97.45
29 97.11 98.55 96.16 | 97.74 94.91 92.66 92.33 96.19
30 94.21 88.63 91.66 | 90.77 92.87 94.79 96.34 91.42

Key: min = minute, Rt. = right, Lt. = left
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Table E.15 Normalized median frequency (%) of subject no. 13 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt.LM | Rt.IO [ Lt.10 | Rt LM | Lt.LM | Rt.IO | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 94.37 98.12 96.54 | 96.01 96.24 95.61 98.44 | 93.80
3 93.99 99.06 97.29 | 98.68 97.30 99.27 95.86 | 93.80
4 97.00 94.53 96.18 | 95.25 96.95 95.06 96.55 | 94.42
5 98.73 94.51 98.26 | 97.67 98.11 96.06 96.75 | 99.05
6 99.63 97.56 99.64 | 94.30 97.48 84.79 95.52 | 94.88
7 100.00 91.32 97.65 | 97.73 97.30 89.75 96.89 | 96.90
8 92.13 95.10 98.73 | 95.82 94.97 89.03 96.04 | 95.81
9 95.88 94.16 88.00 | 95.25 92.83 96.52 94.64 | 94.88
10 94.43 93.97 96.89 | 9591 94.24 94.00 95.28 | 96.01
11 92.50 92.66 9747 | 96.38 94.61 97.45 97.06 | 93.03
12 94.75 94.53 96.36 | 96.38 96.95 96.52 97.06 | 97.67
13 93.06 93.03 99.46 | 95.25 98.37 99.27 97.24 | 99.52
14 92.88 92.28 98.01 | 93.55 98.37 98.36 95.86 | 97.83
15 93.54 93.97 96.55 | 95.04 92.50 93.41 95.09 | 92.98
16 93.81 93.41 95.82 | 89.74 89.60 98.00 96.55 | 97.36
17 93.99 93.60 97.11 | 93.55 85.48 90.66 99.83 | 95.65
18 92.83 92.66 95.46 | 95.06 87.64 90.85 99.66 | 93.50
19 93.06 95.47 99.10 | 91.07 93.72 88.82 98.78 | 91.63
20 88.35 91.39 95.86 | 94.88 91.39 93.00 92.36 | 92.01
21 90.62 93.41 89.47 | 92.79 94.94 86.82 96.89 | 83.59
22 91.76 94.25 90.73 | 8993 | 96.77 90.48 9293 | 89.15
23 90.43 92.00 90.55 | 92.79 93.90 89.03 99.83 | 91.72
24 93.99 93.41 91.09 | 89.36 88.88 89.03 91.19 | 91.72
25 87.64 89.81 95.16 | 93.12 91.20 90.95 9091 | 92.01
26 91.20 93.41 90.01 | 90.31 88.71 89.06 92.58 | 92.04
27 91.76 90.94 88.74 | 90.31 95.14 89.81 88.79 | 95.10
28 97.93 83.41 90.73 | 93.93 93.54 89.45 95.86 | 94.53
29 90.81 84.72 88.18 | 92.01 86.19 89.30 95.52 | 95.76
30 85.12 89.03 91.36 | 90.40 89.69 83.03 88.38 | 88.23

Key: min = minute, Rt. = right, Lt. = left
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Table E.16 Normalized median frequency (%) of subject no. 14 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | LtLM | Rt.IO | Lt.1I0 | Rt.LM | Lt.LM | Rt.I0 | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 97.98 96.06 94.32 | 9837 97.61 94.05 99.29 | 96.36
3 98.65 96.41 96.19 | 96.93 97.27 98.19 91.48 | 96.54
4 99.33 95.70 94.66 | 97.83 98.12 98.55 85.07 [ 9491
5 99.66 99.82 9521 | 97.29 99.66 98.37 97.51 | 99.62
6 96.45 95.70 97.01 | 99.82 98.98 98.90 93.77 | 98.73
7 99.33 96.24 95.49 | 98.37 97.61 97.65 96.09 | 96.54
8 99.16 97.30 92.66 | 98.19 98.64 99.82 86.86 | 92.56
9 97.12 96.24 91.31 | 98.54 98.12 99.44 87.22 | 95.46
10 99.15 99.64 93.24 | 93.65 98.15 97.66 96.05 | 99.44
11 97.98 97.66 98.00 | 96.22 99.49 98.73 90.95 | 96.36
12 98.65 95.14 96.67 | 99.62 97.78 99.08 94.86 | 96.75
13 97.12 96.95 95.49 | 98.54 98.31 96.76 94.50 | 92.92
14 98.49 97.30 91.48 | 99.08 98.98 99.64 87.75 | 93.47
15 98.81 98.90 92.71 | 93.11 97.81 96.59 95.32 | 98.54
16 98.49 97.48 95.82 | 99.62 97.61 98.37 89.16 | 94.01
17 97.98 96.59 96.51 | 98.19 97.95 96.76 86.86 | 94.01
18 96.45 94.61 96.67 | 98.72 96.93 98.90 91.83 | 95.28
19 96.62 99.64 96.15 | 97.65 99.66 97.83 91.12 | 97.83
20 98.81 98.90 92.18 | 92.74 97.45 96.06 94.32 | 96.22
21 97.12 95.70 98.00 | 99.82 97.78 98.19 93.42 | 92.92
22 97.98 95.34 95.99 | 98.37 98.81 98.19 87.39 | 95.28
23 99.16 95.70 96.67 | 96.39 96.59 97.83 87.57 | 91.46
24 98.65 95.34 95.16 | 92.61 98.31 98.37 87.39 | 93.29
25 97.95 97.83 88.63 | 90.19 96.78 96.06 93.99 | 95.86
26 97.45 96.06 86.96 | 95.48 97.61 94.77 9395 | 93.29
27 97.81 98.02 94.62 | 96.04 98.98 94.95 95.74 | 97.11
28 95.94 96.06 94.62 | 98.72 96.76 96.76 90.59 | 91.64
29 97.98 93.90 94.62 | 96.04 96.93 98.55 86.33 | 90.55
30 97.44 97.34 87.22 | 89.29 95.94 95.88 85.30 | 95.66

Key: min = minute, Rt. = right, Lt. = left
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Table E.17 Normalized median frequency (%) of subject no. 15 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Ltt LM [ Rt.IO [ Lt.1I0 | Rt.LM | Lt.LM | Rt.10 | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 [ 100.00 | 100.00
2 97.39 97.34 95.16 | 96.37 98.19 97.63 90.90 | 83.02
3 98.08 98.24 91.66 | 94.57 98.91 95.23 9296 | 81.01
4 96.70 97.89 96.12 | 97.17 98.55 98.72 84.56 | 80.01
5 98.34 98.72 98.61 | 99.25 96.36 99.30 98.65 | 99.60
6 95.82 98.24 98.24 | 99.60 89.81 97.99 80.62 | 88.54
7 98.43 98.07 93.78 | 96.97 89.20 96.33 79.94 | 80.67
8 98.43 99.30 94.19 | 94.77 91.08 91.74 79.06 | 79.34
9 97.91 98.24 9497 | 97.57 97.64 96.33 80.96 | 80.34
10 98.19 97.42 92.62 | 97.42 96.36 99.12 9535 | 96.17
11 98.08 97.89 98.24 | 95.17 95.27 88.98 82.15 | 96.92
12 97.57 97.69 93.21 | 9437 95.09 91.01 87.65 | 96.40
13 97.57 98.07 99.04 | 93.37 90.35 96.15 90.55 | 95.74
14 97.91 97.52 99.23 | 96.57 91.98 95.96 9228 | 92.74
15 95.81 96.88 8439 | 84.86 96.01 98.95 94.77 | 95.37
16 95.30 99.47 95.74 | 94.77 87.25 98.91 93.99 | 95.07
17 95.65 97.89 9439 | 94.97 95.63 97.06 91.60 | 95.24
18 97.22 97.69 94.77 | 95.57 90.72 94.32 93.99.41" 95.57
19 94.79 97.69 93.01 | 93.97 93.82 96.70 88.35 | 92.40
20 95.63 95.96 80.30 | 81.69 95.48 98.77 93.98 | 95.17
21 97.91 97.69 99.42 | 96.57 89.27 96.51 98.44 | 88.00
22 98.08 99.30 94.19 | 96.57 94.18 97.42 99.15 | 83.69
23 95.82 98.42 94.00 | 93.37 90.17 96.33 89.53 | 87.71
24 98.94 98.07 96.70 | 95.17 94.18 98.54 86.10 | 81.86
25 91.90 95.05 81.13 | 81.36 95.48 97.17 93.78 | 94.97
26 94.55 97.17 91.25 | 96.77 95.09 89.74 79.94 | 78.34
27 97.57 95.69 96.51 | 95.77 90.72 89.37 79.59 | 78.34
28 96.53 94.82 95.74 | 96.97 99.09 91.20 80.30 | 80.84
29 95.13 96.64 93.21 | 96.57 90.31 89.92 80.30 | 80.51
30 90.53 94.87 79.40 | 7851 95.30 94.30 93.40 | 94.37

Key: min = minute, Rt. = right, Lt. = left
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Table E.18 Normalized median frequency (%) of subject no. 16 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.1I0 [ Lt.10 | Rt.LM | Lt.LM [ Rt.1I0 | Lt. IO

1 100.00 100.00 { 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 92.39 98.78 95.86 | 92.56 97.91 93.83 92.14 | 98.16
3 97.23 98.10 96.76 | 89.02 97.38 95.72 90.64 | 96.35
4 95.66 97.24 96.76 | 90.10 95.97 95.72 91.14 | 9533
5 98.95 97.42 92.31 | 99.20 97.40 98.95 98.73 | 95.40
6 94.28 98.78 89.92 | 93.09 99.30 97.59 95.65 | 99.50
i 97.57 98.44 99.44 | 95.40 98.60 96.06 90.31 [ 93.35
8 96.02 98.95 97.47 | 90.12 99.13 97.42 9499 | 94.34
9 93.76 98.95 98.55 | 85.48 98.95 97.42 91.64 | 93.19
10 98.78 94.51 91.98 | 98.66 96.71 98.27 98.19 | 92.56
11 94.80 98.27 96.22 | 93.80 98.95 95.55 91.14 | 94.84
12 95.66 96.90 95.86 | 92.74 98.95 94.68 91.64 | 95.50
13 96.37 97.41 98.90 | 95.40 99.83 94.68 87.46 | 96.51
14 95.48 96.38 97.47 | 95.23 99.65 96.74 94.66 | 96.68
15 97.91 94.51 91.98 | 95.86 95.66 97.58 97.83 | 89.90
16 93.42 96.90 95.86 | 92.21 98.95 95.89 83.95 | 98.37
17 95.14 95.36 97.29 | 93.09 97.38 95.38 91.14 | 99.53
18 94.62 96.31 97.65 | 93.62 96.66 96.06 89.31 | 99.20
19 96.71 97.80 89.38 | 87.97 97.38 93.49 93.33 | 93.02
20 96.84 92.29 91.48 | 95.00 95.25 97.41 97.12 | 89.55
21 94.80 96.56 96.58 | 87.44 98.78 96.29 89.31 89.20
22 96.02 96.56 98.19 | 91.86 98.78 95.10 89.48 | 99.86
23 94.11 97.07 95.31 87.61 99.30 93.57 91.98 | 90.69
24 93.59 97.07 96.04 | 86.73 97.56 90.74 9148 | 91.51
25 95.78 95.27 90.98 | 94.84 94.28 97.24 96.58 | 88.67
26 94.62 97.24 89.56 | 92.74 97.73 92.12 89.31 | 93.05
27 93.98 98.27 87.95 | 87.44 95.31 96.89 91.14 | 90.36
28 94.62 97.24 95.48 | 89.37 95.26 96.91 91.64 | 98.02
29 94.45 99.32 93.70 | 88.67 95.43 93.40 91.14 | 96.04
30 94.92 95.53 89.48 | 91.35 93.42 97.07 86.85 | 86.73

Key: min = minute, Rt. = right, Lt. = left
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Table E.19 Normalized median frequency (%) of subject no. 17 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM [ Rt.1I0 | Lt.10 | Rt.LM | Lt.LM | Rt.1I0 | Lt. IO

1 100.00 100.00 [ 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 99.42 98.98 98.74 | 95.55 97.43 97.87 90.74 | 95.55
3 98.44 99.54 9547 | 94.97 97.77 95.58 90.42 | 94.87
4 98.78 96.84 94.39 | 95.36 99.32 97.87 91.55 | 97.77
5 98.98 98.42 99.19 | 99.15 99.83 98.62 95.29 | 97.86
6 99.32 98.45 92.03 | 96.51 98.64 97.51 95.29 | 96.06
7 98.27 |- 9791 90.41 [ 99.42 96.76 98.77 95.61 | 98.28
8 99.83 97.55 90.59 [ 96.71 97.26 96.63 95.94 | 98.11
9 97.58 97.91 93.85 | 95.36 96.59 93.44 99.03 | 98.45
10 98.64 98.06 96.58 | 98.28 98.95 98.45 9529 | 9748
11 98.95 98.98 90.23 | 96.90 95.91 98.59 93.17 | 95.38
12 98.44 98.62 90.05 | 94.97 9591 97.16 94.97 | 98.45
13 98.95 97.91 90.05 | 98.46 99.15 99.82 95.78 | 99.83
14 100.00 98.98 93.85 | 98.24 96.92 99.47 97.57 | 97.94
15 98.64 97.51 95.78 | 97.25 98.78 98.27 89.86 | 96.32
16 99.49 98.98 91.67 | 92.83 96.92 98.59 98.71 | 97.94
17 98.27 98.27 95.47 | 97.28 98.28 92.21 98.38 | 98.45
18 97.07 98.27 93.13 | 95.17 96.92 96.63 97.90 | 97.42
19 98.27 99.36 89.68 | 94.21 97.43 96.28 98.87 | 98.61
20 97.71 97.16 94.80 | 96.74 97.75 97.73 88.96 | 95.36
21 98.44 99.16 96.76 | 94.59 97.09 97.87 89.27 | 9742
22 98.61 97.91 88.78 | 94.97 94.89 98.06 91.23 | 97.08
23 99.49 99.54 90.59 | 99.42 97.26 96.81 91.07 | 96.39
24 97.58 99.54 9439 | 94.59 96.42 99.82 9497 | 97.59
25 97.43 97.16 98.32 | 96.23 97.41 97.38 88.96 | 94.78
26 98.27 97.55 9421 | 97.28 97.60 94.70 92.10 | 98.11
27 98.61 99.54 9332 | 95.17 97.09 97.87 95.45 | 95.82
28 98.95 98.83 9442 | 95.17 96.59 97.34 93.90 | 95.55
29 96.90 93.79 94.86 | 94.97 95.91 98.42 93.78 | 95.27
30 96.25 96.11 91.87 | 91.51 97.41 96.48 86.24 | 92.26

Key: min = minute, Rt. = right, Lt. = left
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Table E.20 Normalized median frequency (%) of subject no. 18 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Ltt LM | Rt.10 | Lt.10 | Rt. LM Lt.LM | Rt.1I0 | Lt. IO
1 100.00 100.00 100.00 | 100.00 100.00 100.00 100.00 | 100.00
2 98.60 98.42 99.42 97.24 96.76 97.40 92.22 96.15
3 97.01 98.95 99.42 98.27 95.14 96.54 92.70 | 96.83
4 96.84 99.47 96.69 99.48 95.51 98.78 92.96 96.15
5 98.37 97.40 100.00 [ 92.82 97.91 100.00 97.47 96.98
6 99.13 98.59 97.66 89.25 99.82 97.57 92.40 82.09
7 97.56 100.00 98.04 | 94.97 96.94 96.72 90.01 80.90
8 97.21 99.12 100.00 | 91.15 96.94 97.75 92.77 81.59
9 97.01 97.52 98.04 86.64 96.94 97.92 90.75 85.09
10 96.59 97.40 92.51 91.76 97.01 99.47 97.08 | 95.79
11 99.48 98.42 95.92 84.74 94.06 96.89 93.51 90.80
12 94.56 99.30 99.61 85.95 92.46 97.57 92.51 87.28
13 97.01 99.12 97.85 84.57 95.14 97.23 92.39 85.61
14 96.66 97.34 97.27 92.47 93.53 97.57 94.64 81.59
15 94.78 97.40 91.85 90.29 97.01 99.12 96.69 | 92.99
16 95.79 99.65 94.16 | 92.82 92.46 96.89 92.70 85.28
17 95.27 98.24 94.38 84.74 92.46 96.37 92.40 84.59
18 94.39 99.30 95.73 87.33 93.17 97.40 92.96 82.26
19 97.01 97.69 94.38 88.91 92.28 98.43 91.67 83.09
20 94.78 96.54 91.67 85.28 96.49 98.95 93.97 | 92.90
21 95.62 96.29 95.15 88.19 92.64 97.92 90.56 80.57
22 97.01 97.89 99.42 83.68 93.53 95.49 90.56 | 91.07
23 98.08 96.64 94.16 | 91.84 95.14 97.57 90.56 87.94
24 98.08 98.59 94.96 86.12 96.05 97.06 90.93 94.42
25 94.42 96.20 90.19 83.09 95.79 98.59 93.77 86.47
26 96.31 98.07 93.97 89.34 94.60 97.23 91.11 95.28
27 95.97 96.82 95.53 89.51 95.31 94.09 92.59 | 9242
28 94.92 98.07 92.23 92.47 97.48 96.20 95.74 91.92
29 95.09 97.52 94.38 96.64 96.59 94.23 92.59 91.42
30 92.64 94.95 89.43 78.57 95.27 97.17 91.84 84.39

Key: min = minute, Rt. = right, Lt. = left
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Table E.21 Normalized median frequency (%) of subject no. 19 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.1I0 | Lt.1I0 [ Rt.LM | Lt.LM [ Rt.10 | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 [ 100.00 100.00 | 100.00 { 100.00
2 99.66 98.28 94.29 | 99.63 96.62 97.86 98.96 | 99.30
3 99.32 97.94 99.43 | 97.86 99.16 98.18 98.96 | 98.77
4 98.95 97.94 99.05 | 94.17 95.78 97.69 97.05 | 95.42
S 98.99 98.53 98.96 | 98.36 99.32 98.98 99.05 | 94.94
6 97.75 97.76 91.43 | 9230 96.62 95.73 95.47 | 98.42
7 99.66 96.40 93.35 | 92.30 98.99 97.20 9529 | 97.00
8 98.10 94.51 92.78 | 92.30 97.98 96.88 93.73 | 9347
9 99.66 95.21 92.19 | 92.48 99.16 98.02 90.76 | 95.94
10 97.98 97.86 96.51 98.01 97.58 96.23 95.81 | 93.32
11 97.58 94.34 92.97 | 92.30 96.96 97.53 95.64 | 92.06
12 97.58 95.04 91.24 | 91.92 97.48 97.20 91.28 | 94.89
13 98.61 95.72 98.48 | 90.58 96.62 97.20 92.15 | 86.08
14 98.61 96.40 92.59 | 88.34 99.50 98.69 96.88 | 90.84
15 96.96 97.69 93.04 | 94.72 96.38 95.38 9429 | 92.30
16 97.07 95.89 92.78 | 85.88 96.79 96.71 97.74 | 93.64
17 96.21 95.21 93.54 | 85.32 97.65 98.53 96.70 | 95.07
18 95.70 95.65 92.78 | 85.51 99.66 97.86 98.96 | 93.64
19 95.53 94.61 89.53 | 84.57 98.15 98.02 9425 | 98.36
20 96.62 97.69 94.94 | 92.94 96.14 94.87 9297 | 91.15
21 97.75 96.23 92.38 | 96.25 96.45 95.57 9529 | 91.89
22 95.97 94.17 92.78 | 92.48 97.12 98.02 9425 | 91.60
23 95.28 94.00 89.91 88.53 97.65 98.02 88.13 | 92.31
24 95.09 95.21 91.62 | 94.57 97.12 97.20 92.67 | 9243
25 95.89 96.53 93.73 | 92.71 95.62 94.51 92.00 | 90.21
26 95.35 94.17 94.86 | 93.07 95.95 96.71 92.15 | 97.17
27 95.14 94.00 91.62 | 93.45 96.96 95.69 9442 | 95.24
28 95.80 93.83 94.29 | 85.13 95.78 95.69 95.81 | 95.24
29 95.14 94.51 91.24 | 93.82 96.12 95.37 98.96 | 92.59
30 95.61 96.06 93.73 | 91.36 95.04 94.17 91.81 | 89.28

Key: min = minute, Rt. =right, Lt. = left
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Table E.22 Normalized median frequency (%) of subject no. 20 of lumbar multifidus

(LM) and internal oblique (IO) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt LM | Rt.IO | Lt.10 | Rt.LM | Lt.LM | Rt.10 | Lt. IO

1 100.00 100.00 [ 100.00 [ 100.00 | 100.00 100.00 | 100.00 | 100.00
2 98.07 96.19 97.24 | 98.20 92.43 91.51 87.37 | 99.64
3 95.41 97.30 94.80 | 94.44 95.69 98.72 89.54 | 98.73
4 96.99 98.20 97.24 | 98.20 95.31 90.60 94.22 | 99.10
5. . 97.29 93.53 96.39 | 99.42 99.65 94.39 99.31 | 98.02
6 97.69 92.71 97.58 | 97.31 91.17 90.60 94.58 | 98.19
T 97.52 94.57 97.24 | 96.42 96.40 92.61 98.72 | 88.56
8 98.95 96.19 98.27 | 97.49 95.86 92.43 97.83 | 94.73
9 97.89 92.77 99.83 [ 97.31 92.44 90.96 93.86 | 96.00
10 97.29 94.84 9494 | 98.19 98.24 94.21 99.14 | 98.02
11 96.64 95.47 98.62 | 97.67 92.09 93.72 9297 | 98.55
12 95:59 92.77 97.93 | 98.02 94.05 96.67 94.22 | 96.36
13 97.69 92.41 97.01 [ 97.49 93.34 89.86 87.01 | 97.47
14 98.24 92.59 97.93 [ 98.02 93.87 92.80 89.36 | 97.29
15 96.04 92.80 94.58 | 97.83 98.24 93.85 98.96 | 97.31
16 97.89 93.31 97.42 | 96.95 93.70 92.61 88.82 | 96.18
17 98.42 94.39 98.27 | 97.49 92.44 90.96 92.79 | 95.46
18 97.52 92.59 9793 | 97.13 95.13 90.60 95.66 | 95.09
19 98.24 94.39 98.96 | 95.17 96.04 93.35 89.72 | 89.83
20 93.34 91.88 9440 | 9747 97.17 93.67 9793 | 97.13
21 98.07 92.23 98.27 | 99.29 96.22 92.98 89.36 [ 90.01
22 97.89 92.41 96.01 [ 99.29 89.92 9447 . | 88.29 [ 91.46
23 96.46 92.59 96.72 | 98.02 92.44 92.61 95.86 | 90.73
24 98.24 95.29 97.58 | 97.49 92.62 89.29 90.80 | 88.38
25 92.26 91.70 89.18 | 94.73 95.76 92.59 97.42 | 96.60
26 93.45 92.95 95.88 | 97.13 89.74 92.94 95.12 | 97.11
27 93.28 93.49 93.93 | 94.26 90.99 91.88 92.61 | 98.55
28 95.59 94.39 94.28 | 92.48 89.92 90.41 93.86 | 98.92
29 94.18 92.95 96.89 | 92.48 94.05 90.31 89.72 | 99.10
30 89.92 89.68 89.00 | 94.55 92.05 92.23 97.41 | 94.08

Key: min = minute, Rt. = right, Lt. = left
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Table E.23 Normalized median frequency (%) of subject no. 21 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture
Normalized median frequency (%)
Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Ltt LM [ Rt.10 | Lt. 10 | Rt.LM Lt.LM | Rt.10 | Lt. IO
1 100.00 100.00 100.00 | 100.00 100.00 100.00 100.00 | 100.00
2 97.04 96.70 95.96 | 99.80 93.67 96.24 88.41 97.85
3 97.53 89.94 91.57 | 99.59 99.26 96.06 87.88 | 97.35
4 96.22 92.67 93.14 | 95.50 98.36 93.72 88.59 | 96.21
5 99.26 98.37 96.61 99.18 96.22 92.30 95.26 | 97.33
6 96.71 94.33 94.38 | 94.66 99.44 96.77 92.51 97.68
T 95.41 95.24 92.44 94.05 97.82 95.14 90.18 97.85
8 95.73 94.69 84.18 93.85 94,93 98.02 90.18 | 98.50
9 96.55 88.09 85.95 93.04 97.28 99.29 88.59 | 91.92
10 98.72 98.02 96.08 96.53 95.73 91.94 9436 | 97.13
11 92.45 99.64 91.04 | 95.50 97.46 95.70 93.04 | 92.74
12 97.86 98.91 86.65 95.70 98.36 98.02 85.38 | 97.52
13 96.88 98.00 93.14 | 95.09 96.03 99.64 87.17 | 94.38
14 95.41 96.52 91.57 | 95.70 97.33 98.20 94.46 | 94.38
15 98.54 97.84 92.33 95.55 95.69 90.30 93.51 96.52
16 96.06 98.00 95.96 97.53 97.82 99.64 95.19 99.34
17 96.71 97.45 93.86 | 97.94 97.28 96.87 91.80 | 90.42
18 95.73 94.15 96.31 95.09 99.08 96.06 97.14 | 92.74
19 95.73 90.80 92.79 | 94.66 96.21 97.84 95.73 | 97.35
20 96.93 97.48 87.70 | 94.54 95.55 89.57 90.34 | 95.30
21 95.90 97.81 84.88 | 96.11 96.75 99.82 95.72 | 9241
22 92.42 94.33 82.08 | 93.24 97.82 98.02 95.91 96.53
23 84.89 98.18 83.13 96.11 97.29 96.41 84.84 | 96.04
24 94.92 87.73 82.43 95.09 97.11 97.30 86.08 | 91.75
25 94.39 97.13 86.82 89.93 94.92 88.67 85.95 | 95.09
26 89.49 90.15 91.22 | 95.09 94.57 95.47 84.67 | 82.01
27 90.14 89.67 95.60 | 94.46 95.47 93.24 86.44 | 90.26
28 95.22 89.67 97.87 95.09 98.54 94.79 83.60 94.71
29 93.75 91.94 94.88 | 93.65 96.03 96.77 87.88 | 95.55
30 90.60 94.61 85.55 87.96 91.47 87.73 84.01 93.65

Key: min = minute, Rt. = right, Lt. = left
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Table E.24 Normalized median frequency (%) of subject no. 22 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM | Lt. LM | Rt.10 | Lt.10 | Rt. LM | Lt.LM | Rt.10 | Lt. 10

1 100.00 100.00 { 100.00 | 100.00 [ 100.00 100.00 | 100.00 | 100.00
2 99.28 98.91 97.04 | 99.03 90.95 91.55 98.72 | 96.08
3 99.46 96.88 98.18 | 98.07 87.14 90.59 98.88 | 95.46
4 99.10 97.63 95.89 | 91.03 91.31 91.15 99.20 | 95.15
5 98.92 97.00 98.72 | 98.91 99.64 99.82 9391 | 8751
6 97.66 98.00 90.94 | 84.31 98.74 97.75 97.44 | 97.51
7 98.92 99.64 89.47 | 85.60 99.82 100.00 97.28 | 97.51
8 97.12 99.45 88.49 | 80.63 90.77 98.50 96.80 | 97.02
9 98.38 98.00 88.98 | 78.56 87.32 96.44 98.72 | 96.55
10 91.31 96.44 97.44 | 88.91 99.10 99.45 9293 | 86.71
11 96.40 95.79 86.67 | 84.79 88.60 90.77 97.76 | 95.46
12 97.12 97.63 87.32 [ 80.79 84.08 91.73 96.96 | 97.02
13 97.84 99.27 88.65 [ 79.99 88.06 90.03 98.88 [ 94.84
14 94.93 96.70 90.12 | 77.76 85.70 98.88 97.92 | 92.95
15 90.41 93.98 96.30 | 96.40 97.12 98.36 88.98 | 82.72
16 97.12 96.88 90.12 | 85.60 86.60 90.77 98.24 | 95.15
17 96.76 99.45 90.94 | 83.67 87.14 89.65 98.08 | 95.93
18 94.21 94.51 87.83 | 81.60 95.83 92.30 97.76 | 96.86
19 95.11 95.42 88.00 | 82.40 87.14 90.59 96.96 | 94.52
20 88.24 93.42 96.14 | 95.62 95.29 98.00 88.82 [ 80.31
21 98.02 97.45 88.98 [ 79.20 87.14 93.23 98.24 | 96.86
22 96.76 93.60 85.85 | 79.04 88.78 91.73 98.24 | 92.79
23 95.65 96.70 88.65 [ 84.94 86.60 91.73 9598 | 93.90
24 96.19 98.91 89.63 | 83.67 88.96 90.40 91.47 | 96.71
25 88.06 90.77 94.37 | 95.46 95.11 97.81 88.00 | 80.31
26 96.76 98.72 89.80 | 81.76 87.50 91.34 93.25 | 99.06
27 94.93 92.45 88.16 | 84.94 87.32 97.94 95.34 | 89.22
28 90.41 92.27 88.49 | 84.15 91.85 97.75 94.53 | 8891
29 96.40 91.21 88.00 [ 86.56 88.96 93.23 95.02 | 83.41
30 86.24 89.09 93.73 | 94.84 94.93 89.09 87.51 | 78.24

Key: min = minute, Rt. = right, Lt. = left
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Table E.25 Normalized median frequency (%) of subject no. 23 of lumbar multifidus

(LM) and internal oblique (I0) muscles in crossed sitting and heel sitting

posture

Normalized median frequency (%)

Time (min)/Muscles Crossed sitting posture Heel sitting posture

Rt.LM [ Lt LM | Rt.10 | Lt.10 | Rt.LM Lt. LM ([ Rt. 10 | Lt. IO

1 100.00 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00
2 94.84 99.44 98.06 | 95.39 99.83 98.27 94.36 | 98.93
3 92.69 97.93 97.51 | 98.24 99.65 98.27 96.12 | 94.86
4 98.38 96.26 97.34 | 99.82 98.09 97.23 97.43 | 94.86
5 98.78 96.17 99.20 | 96.16 97.34 99.44 93.27 | 96.63
6 97.67 97.93 94.87 | 92.20 96.87 99.48 98.71 | 97.80
7 93.40 96.82 95.75 | 93.96 96.67 97.75 98.39 | 97.64
8 93.57 92.15 88.67 | 93.78 99.83 95.47 98.71 | 97.45
9 93.04 99.23 9239 | 92.55 98.09 95.99 98.88 | 96.80
10 98.61 95.99 97.64 | 96.16 95.37 97.56 91.68 | 95.22
11 95.01 100.00 96.46 | 93.61 97.74 97.23 98.23 | 94.70
12 93.40 97.19 93.62 | 95.57 98.96 96.88 96.12 | 98.45
13 99.82 97.00 89.72 | 96.63 99.48 96.71 97.43 | 96.32
14 99.29 95.14 91.16 | 92.37 98.96 95.82 9193 | 97.29
15 96.67 94.95 96.12 | 95.18 94.11 96.45 91.68 | 95.22
16 93.40 97.93 91.16 | 89.00 99.48 97.23 9241 | 96.80
17 90.74 94.19 91.86 | 88.30 99.13 95.13 95.96 | 96.48
18 91.80 90.85 89.37 | 92.73 96.50 96.34 96.60 | 98.12
19 92.51 92.96 92.56 | 92.73 99.30 96.53 99.52 | 95.67
20 96.48 94.43 94.52 | 94.86 92.87 96.07 89.37 | 94.51
21 94.64 99.44 87.61 | 92.73 97.74 98.44 91.12 | 95.35
22 92.87 95.70 95.75 | 86.53 96.67 95.99 99.17 | 95.83
23 99.29 97.19 94.87 | 89.18 96.87 98.27 96.76 | 94.86
24 93.57 97.00 86.91 | 89.00 98.78 95.99 90.16 | 95.18
25 95.98 93.91 92.06 | 94.05 92.69 94.75 88.84 | 94.34
26 93.04 97.56 87.44 | 94.34 98.61 94.23 9526 | 94.37
27 93.75 96.26 92.56 | 93.78 98.78 96.17 97.41 | 95.35
28 93.40 94.56 92.04 | 9220 95.65 96.53 94.33 | 93.06
29 92.51 94.01 93.62 | 95.04 92.61 94.78 93.01 | 95.02
30 92.87 93.74 87.89 | 90.63 92.16 90.45 87.96 | 87.24

Key: min = minute, Rt. = right, Lt. = left
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Figure E.1 Example of EMG signal of right lumbar multifidus (Rt. LM), left lumbar
multifidus (Lt. LM), right internal oblique (Rt. IO) and left internal

- oblique (Lt. IO) during performed the crossed sitting posture of subject
No.22
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Figure E.2 Example of EMG signal of right lumbar multifidus (Rt. LM), left lumbar
multifidus (Lt. LM), right internal oblique (Rt. IO) and left internal
oblique (Lt. IO) during performed the heel sitting posture of subject No.22

Figure E.3 Example of MF slope of right lumbar multifidus muscle during performed

the crossed sitting (A) and the heel sitting posture (B) of subject No.22
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