ekgrdise

BEGINNER PILATES FOR THE UPPER BACK
PRACTITIONER NOTES

REFERENCES

1. Sinaki M, Mikkelsen BA. Postmenopausal spinal
osteoporosis: flexion versus extension exercises. Arch. Phys.
Med. Rehabil. 1984;65(10):593-6.

2. Wirth B, Amstalden M, Perk M, Boutellier U, Humphreys
BK. Respiratory dysfunction in patients with chronic neck
pain - influence of thoracic spine and chest mobility. Man.
Ther. 2014;19(5):440-4.

3. Sung PS, Lammers AR, Danial P. Different parts of erector
spinae muscle fatigability in subjects with and without low
back pain. Spine J. 2009;9:115-120.

4. Theisen C, van Wagensveld A, Timmesfeld N, et al. Co-
occurrence of outlet impingement syndrome of the shoulder
and restricted range of motion in the thoracic spine--a
prospective study with ultrasound-based motion analysis.
BMC Musculoskelet. Disord. 2010;11:135.

5. Katzman WB, Wanek L, Shepherd JA, Sellmeyer DE.
Age-related hyperkyphosis: its causes, consequences, and
management. J. Orthop. Sports Phys. Ther. 2010;40:352-
360.

6. Ball UM, Cagle P, Johnson BE, Lucasey C, Lukert BP.
Spinal extension exercises prevent natural progression of
kyphosis. Osteoporos. Int. 2009;20(3):481-9.

7. Quek J, Pua YH, Clark RA, Bryant AL. Effects of thoracic
kyphosis and forward head posture on cervical range of
motion in older adults. Man. Ther. 2013;18:65-71.

8. Pawlowsky SB, Hamel KA, Katzman WB. Stability of
kyphosis, strength, and physical performance gains 1 year
after a group exercise program in community-dwelling
hyperkyphotic older women. Arch. Phys. Med. Rehabil.
2009;90(2):358-61.

9. Katzman WB, Sellmeyer DE, Stewart AL, Wanek L,
Hamel KA. Changes in flexed posture, musculoskeletal
impairments, and physical performance after group exercise
in community-dwelling older women. Arch. FPhys. Med.
Rehabil. 2007;88(2):192-9.

10. Miyakoshi N, Hongo M, Maekawa S, Ishikawa Y,
Shimada Y, Itoi E. Back extensor strength and lumbar
spinal mobility are predictors of quality of life in patients
with postmenopausal osteoporosis. Osteoporos. int.
2007;18(10):1397-403.

11. Sinaki M. Exercise for patients with osteoporosis:
management of vertebral compression fractures and trunk
strengthening for fall prevention. PV /72012;4(11):882-8.

12. Park K-N, Oh J-S. Influence of thoracic flexion syndrome
on proprioception in the thoracic spine. J. Phys. Ther. Sci.
2014;26(10):1549-50.

18. Tovin BJ. Prevention and Treatment of Swimmer’s
Shoulder. N. Am. J. Sports Phys. Ther. 2006;1:166-175.

14. Tripp BL, Yochem EM, Uhl TL. Recovery of upper
extremity sensorimotor system acuity in baseball athletes
after a throwing-fatigue protocol. J. Athl Train. 2007;42:452-
457.

15. Itoi E, Sinaki M. Effect of back-strengthening exercise on
posture in healthy women 49 to 65 years of age. Mayo Ciin.
Proc. 1994;69(11):1054-9.

16. Sinaki M, Itoi E, Wahner HW, et al. Stronger back
muscles reduce the incidence of vertebral fractures: a
prospective 10 year follow-up of postmenopausal women.
Bone 2002;30(6):836-41.

17. Sinaki M. Yoga spinal flexion positions and vertebral
compression fracture in osteopenia or osteoporosis of spine:
case series. Pain Pract. 2013;13(1):68-75.

18. Cools AM, Dewitte V, Lanszweert F, et al. Rehabilitation
of scapular muscle balance: which exercises to prescribe?
Am. J. Sports Med. 2007;35:1744-1751.

19. Kavanagh JJ, Morrison S, Barrett RS. Lumbar and
cervical erector spinae fatigue elicit compensatory postural
responses to assist in maintaining head stability during
walking. J. Aopl. Physiol. 2006;101:1118-1126.

20. De Groot MH, van der Jagt-Willems HC, van Campen
JPCM, Lems WF, Beijnen JH, Lamoth CJC. A flexed posture
in elderly patients is associated with impairments in postural
control during walking. Gait Posture 2014;39:767-772.

21. lveson BD, McLaughlin SL, Todd RH, Gerber JP.
Reliability and exploration of the side-lying thoraco-lumbar
rotation measurement (strm). N. Am. J. Sports Phys. Ther:
2010;5(4):201-7.

22. Bagg SD, Forrest WJ. Electromyographic study of the
scapular rotators during arm abduction in the scapular
plane. Am. J. Phys. Med. 1986;65:111-124.

23. Ludewig PM, Cook TM. Alterations in shoulder
kinematics and associated muscle activity in people
with symptoms of shoulder impingement. Fhys. Ther.
2000;80:276-291.

24. McCabe RA, Orishimo KF, McHugh MP, Nicholas SJ.
Surface electromygraphic analysis of the lower trapezius
muscle during exercises performed below ninety degrees
of shoulder elevation in healthy subjects. M. Am. J. Sports
Phys. Ther. 2007;2:34-43.

25. Otis JC, Jiang CC, Wickiewicz TL, Peterson MG, Warren
RF, Santner TJ. Changes in the moment arms of the rotator
cuff and deltoid muscles with abduction and rotation. J.
Bone Joint Surg. Am. 1994,76(5).667-76.

26. Cain PR, Mutschler TA, Fu FH, Lee SK. Anterior stability
of the glenohumeral joint. A dynamic model. Am. J. Sports
Med. 15(2):144-8.

27. Kronberg M, Németh G, Brostrédm LA. Muscle

activity and coordination in the normal shoulder. An
electromyographic study. Ciin. Orthop. Relat. Res.

1990;(257):76-85.

28. Thompson WO, Debski RE, Boardman ND, et al.
A biomechanical analysis of rotator cuff deficiency in a
cadaveric model. Am. J. Sports Med. 24(3):286-92.

evidenceforexercise.org



g‘ svidence far BEGINNER PILATES FOR THE UPPER BACK
Sfexercise

PRACTITIONER NOTES

29. Tsai NT, McClure PW, Karduna AR. Effects of muscle
fatigue on 3-dimensional scapular kinematics. Arch. Phys.
Med. Rehabil, 2003;84:1000-1005.

30. Meurer A, Grober J, Betz U, Decking J, Rompe J-D.
[BWS-mobility in patients with an impingement syndrome
compared to healthy subjects--an inclinometric study. 2
Orthop. Ihre Grenzgeb. 142(4):415-20.

31. Tarnanen SP, Siekkinen KM, Hakkinen AH, Malkia EA,
Kautiainen HJ, Ylinen JJ. Core muscle activation during
dynamic upper limb exercises in women. J. Strength Cond.
Res. 2012:1.

32. Andersen CH, Zebis MK, Saervoll C, et al. Scapular
Muscle Activity from Selected Strengthening Exercises
Performed at Low and High Intensities. J. Strength Cond.
Hes. 2012;26:2408-2416.

2 evidenceforexercise.org



INTERMEDIATE PILATES FOR UPPER BACK EXTENSION (EQUIPMENT)
PRACTITIONER NOTES

ekgrdise

REFERENCES

1. Yoo W-G. Effect of thoracic stretching, thoracic extension
exercise and exercises for cervical and scapular posture on
thoracic kyphosis angle and upper thoracic pain. J Phys
Ther Sci. 2013;25(11):1509-1510.

2. Sinaki M, Mikkelsen BA. Postmenopausal spinal
osteoporosis: flexion versus extension exercises. Arch Phys
Med Rehabil. 1984;65(10):593-596.

3. Wirth B, Amstalden M, Perk M, Boutellier U, Humphreys
BK. Respiratory dysfunction in patients with chronic neck
pain - influence of thoracic spine and chest mobility. Aan
Ther. 2014;19(5):440-444.

4. Lau KT, Cheung KY, Chan kwok B, Chan MH, Lo KY,
Wing Chiu TT. Relationships between sagittal postures of
thoracic and cervical spine, presence of neck pain, neck
pain severity and disability. Man Ther. 2010;15(5):457-462.

5. Sung PS, Lammers AR, Danial P. Different parts of erector
spinae muscle fatigability in subjects with and without low
back pain. Spine J. 2009;9:115-120.

6. Harrison DE, Cailliet R, Harrison DD, Janik TJ. How do
anterior/posterior translations of the thoracic cage affect the
sagittal lumbar spine, pelvic tilt, and thoracic kyphosis? Eur
Spine J. 2002;11(3):287-293.

7. Theisen C, van Wagensveld A, Timmesfeld N, et al. Co-
occurrence of outlet impingement syndrome of the shoulder
and restricted range of motion in the thoracic spine--a
prospective study with ultrasound-based motion analysis.
BMC Musculoskelet Disord. 2010;11:135.

8. Kuhn JE, Plancher KD, Hawkins RJ. Symptomatic
scapulothoracic crepitus and bursitis. J Am Acad Orthop
Surg. 6(5):267-273.

9. Griegel-Morris P, Larson K, Mueller-Klaus K, Oatis CA.
Incidence of common postural abnormalities in the cervical,
shoulder, and thoracic regions and their association with
pain in two age groups of healthy subjects. Phys Ther:
1992;72(6):425-431.

10. Quek J, Pua YH, Clark RA, Bryant AL. Effects of thoracic
kyphosis and forward head posture on cervical range of
motion in older adults. Man Ther. 2013;18(1):65-71.

11. Nimbarte AD, Zreigat M, Ning X. Impact of shoulder
position and fatigue on the flexion-relaxation response in
cervical spine. Clin Biomech. 2014;29(3):277-282.

12. Maroufi N, Ahmadi A, Mousavi Khatir SR. A comparative
investigation of flexion relaxation phenomenon in healthy and
chronic neck pain subjects. Eur Spine J. 2013;22(1):162-
168.

13. Pialasse JP, Dubois JD, Pilon Choquette MH, Lafond
D, Descarreaux M. Kinematic and electromyographic
parameters of the cervical flexion-relaxation phenomenon:
The effect of trunk positioning. Ann Phys Rehabil Meda.
2009;52(1):49-58.

14. Neer CS. Anterior acromioplasty for the chronic
impingement syndrome in the shoulder. 1972. J Bone Joint
Surg Am. 2005;87(6):1399.

15. Lazaro R. Shoulder impingement syndromes:
implications on physical therapy examination and
intervention. J Japanese Phys Ther Assoc 2005;8(1):1-7.

16. Lewis JS, Wright C, Green A. Subacromial Impingement
Syndrome: The Effect of Changing Posture on Shoulder
Range of Movement.J Orthop Sports Phys Ther. 2005;
35(2)72-87

17. Edmondston SJ, Waller R, Vallin P, Holthe A, Noebauer
A, King E. Thoracic spine extension mobility in young adults:
influence of subject position and spinal curvature. J Orthop
Sports Phys Ther. 2011;41(4):266-273.

18. Fernandez-de-las-Pen As, J F-C, Ap F, R L-V, Jc

M-P. Dorsal manipulation in whiplash injury treatment: A
randomized controlled trial. In: Journal of Whiplash Related
Disorders. Vol 8.; 2004:55-72.

19. Cleland JA, Childs JD, McRae M, Palmer JA, Stowell
T. Immediate Effects of Thoracic Manipulation in Patients
with Neck Pain: A Randomized Clinical Trial. Man Ther.
2005;10(2)127-135

20. Cleland JA, Glynn P, Whitman JM, Eberhart SL,
MacDonald C, Childs JD. Short-term effects of thrust versus
nonthrust mobilization/manipulation directed at the thoracic
spine in patients with neck pain: a randomized clinical trial.
Phys Ther. 2007;87(4):431-440.

21. Krauss J, Creighton D, Ely JD, Podlewska-Ely J. The
immediate effects of upper thoracic translatoric spinal
manipulation on cervical pain and range of motion: a
randomized clinical trial. J Man Manijpo Ther. 2008;16(2):93-
99.

22. Gonzalez-Iglesias J, Fernandez-de-las-Pefias C, Cleland
JA, Gutiérrez-Vega M del R. Thoracic Spine Manipulation for
the Management of Patients with Neck Pain: A Randomized
Clinical Trial. J Orthop Sports Phys Ther. 2009;39(1)20-27

23. Horton SJ. Acute Locked Thoracic Spine: Treatment
with a Modified SNAG. Manual therapy 7,103-107 (2002).

24. Lee DG. Rotational instability of the mid-thoracic spine:
assessment and management. Man Ther. 1996;1(5):234-
241,

25. Schiller L. Effectiveness of spinal manipulative therapy
in the treatment of mechanical thoracic spine pain: a

pilot randomized clinical trial. J Manjpulative Physiol Ther:
2001;24(6):394-401.

26. Itoi E, Sinaki M. Effect of back-strengthening exercise on
posture in healthy women 49 to 65 years of age. Mayo Ciin
Proc. 1994;69(11):1054-1059.

27. Ball JM, Cagle P, Johnson BE, Lucasey C, Lukert BP.
Spinal extension exercises prevent natural progression of
kyphosis. Osteoporos Int. 2009;20(3):481-489.

28. Benedetti MG, Berti L, Presti C, Frizziero A, Giannini S.
Effects of an adapted physical activity program in a group of
elderly subjects with flexed posture: clinical and instrumental
assessment. J Neuroeng Rehabil. 2008;5:32.

evidenceforexercise.org



ekgrdise

29. Katzman WB, Sellmeyer DE, Stewart AL, Wanek L,
Hamel KA. Changes in flexed posture, musculoskeletal
impairments, and physical performance after group exercise
in community-dwelling older women. Arch Phys Med
Rehabil. 2007;88(2):192-199.

30. Pawlowsky SB, Hamel KA, Katzman WB. Stability of
kyphosis, strength, and physical performance gains 1 year
after a group exercise program in community-dwelling
hyperkyphotic older women. Arch Phys Med Rehabil.
2009;90(2):358-361.

31. Sinaki M, Brey RH, Hughes CA, Larson DR, Kaufman
KR. Significant reduction in risk of falls and back pain

in osteoporotic-kyphotic women through a Spinal
Proprioceptive Extension Exercise Dynamic (SPEED)
program. Mayo Clin Proc. 2005;80(7):849-855.

32. Pfeifer M, Begerow B, Minne HW. Effects of a new spinal
orthosis on posture, trunk strength, and quality of life in
women with postmenopausal osteoporosis: a randomized
trial. Am J Phys Med Rehabil. 2004;83(3):177-186.

33. Greig AM, Bennell KL, Briggs AM, Hodges PW. Postural
taping decreases thoracic kyphosis but does not influence
trunk muscle electromyographic activity or balance in
women with osteoporosis. Man Ther. 2008;13(3):249-257.

34. Balzini L, Vannucchi L, Benvenuti F, et al. Clinical
characteristics of flexed posture in elderly women. J Am
Geriatr Soc. 2003;51(10):1419-1426.

35. Greendale G a., Huang MH, Karlamangla AS,

Seeger L, Crawford S. Yoga decreases kyphosis in

senior women and men with adult-onset hyperkyphosis:
Results of a randomized controlled trial. J Am Geriatr Soc.
2009;57(9):1569-1579.

36. Katzman WB, Wanek L, Shepherd JA, Sellmeyer DE.
Age-Related Hyperkyphosis: Its Causes, Consequences,
and Management. J Orthop Sport Phys Ther.
2010;40(6):352-360.

37. Ferrucci L, Bandinelli S, Cavazzini C, et al. Neurological
examination findings to predict limitations in mobility and falls
in older persons without a history of neurological disease.
Am J Med. 2004;116(12):807-815.

38. Horak FB, Shupert CL, Mirka a. Components of
postural dyscontrol in the elderly: a review. Neurobiol Aging.
1989;10(6):727-738.

39. Horak FB, Diener HC, Nashner LM. Influence of
central set on human postural responses. J Neurophysiol.
1989;62(4):841-853.

40. Sinaki M, Itoi E, Rogers JW, Bergstralh EJ, Wahner HW.
Correlation of back extensor strength with thoracic kyphosis
and lumbar lordosis in estrogen-deficient women. Am J Phys
Med Rehabil. 1996;75(5):370-374.

41. Katzman WB, Wanek L, Shepherd JA, Sellmeyer DE.
Age-related hyperkyphosis: its causes, consequences, and
management. J Orthop Sports Phys Ther. 2010;40:352-360.

42. Schneider DL, Von Muhlen DG, Barrett-Connor E,
Sartoris DJ. Kyphosis does not equal vertebral fractures: The
Rancho Bernardo Study. J Rheumnatol. 2004;31:747-752.

INTERMEDIATE PILATES FOR UPPER BACK EXTENSION (EQUIPMENT)

PRACTITIONER NOTES

43. Goh S, Price RI, Leedman PJ, Singer KP. The relative
influence of vertebral body and intervertebral disc shape on
thoracic kyphosis. Clin Biomech. 1999;14(7):439-448.

44. Manns RA, Haddaway MJ, McCall IW, Cassar Pullicino
V, and Davie MWJ. The relative contribution of disc

and vertebral morphometry to the angle of kyphyosis in
asymptomatic subjects. Clin Raadiol. 1996;(51):258-262.

45. Sinaki M, Itoi E, Wahner HW, et al. Stronger back
muscles reduce the incidence of vertebral fractures: a
prospective 10 year follow-up of postmenopausal women.
Bone. 2002;30(6):836-841.

46. Brocklehurst JC, Robertson D, James-Groom P. Skeletal
deformities in the elderly and their effect on postural sway. J
Am Geriatr Soc. 1982;30(8):534-538.

47. Chow RK, Harrison JE. Relationship of kyphosis to
physical fitness and bone mass on post-menopausal
women. Am J Phys Med. 1987;66(5):219-227.

48. Wang CH, McClure P, Pratt NE, Nobilini R. Stretching
and strengthening exercises: Their effect on three-
dimensional scapular kinematics. Arch Phys Med Rehabi.
1999;80(8):923-929.

49. Gold DT, Shipp KM, Pieper CF, Duncan PW, Martinez

S, Lyles KW. Group treatment improves trunk strength and
psychological status in older women with vertebral fractures:
Results of a randomized, clinical trial. J Am Geriatr Soc.
2004;52(9):1471-1478.

50. Dolan KJ, Green A. Lumbar spine reposition sense: The
effect of a “slouched” posture. Man Ther. 2006;11(3):202-
207.

51. Edwards IJ, Dallas ML, Poole SL, et al. The
neurochemically diverse intermedius nucleus of the medulla
as a source of excitatory and inhibitory synaptic input to the
nucleus tractus solitarii. J Neurosci. 2007;27(31):8324-8333.

52. Potts JT, Paton JFR, Mitchell JH, et al. Contraction-
sensitive skeletal muscle afferents inhibit arterial baroreceptor
signalling in the nucleus of the solitary tract: Role of intrinsic
GABA interneurons. Neuroscience. 2003;119(1):201-214.

583. Bolton PS, Kerman IA, Woodring SF, Yates BJ.
Influences of neck afferents on sympathetic and respiratory
nerve activity. Brain Res Bull. 1998;47(5):413-419.

54. Bolton PS, Ray CA. Neck afferent involvement in
cardiovascular control during movement. Brain Hes Bull.
2000;53(1):45-49.

55. Edwards IJ, Lall VK, Paton JF, et al. Neck muscle
afferents influence oromotor and cardiorespiratory brainstem
neural circuits. Brain Struct Funct, 2014:1-16.

56. Helgadottir H, Kristjansson E, Einarsson E, Karduna A,
Jonsson H. Altered activity of the serratus anterior during
unilateral arm elevation in patients with cervical disorders. J
Electromyogr Kinesiol. 2011;21(6):947-953.

57. Wegner S, Jull G, O’Leary S, Johnston V. The effect of a
scapular postural correction strategy on trapezius activity in
patients with neck pain. Man Ther. 2010;15:562-566.

evidenceforexercise.org



~ evidence for
|‘ @@ rC|Se INTERMEDIATE PILATES FOR UPPER BACK EXTENSION (EQUIPMENT)

58. Moezy A, Sepehrifar S, Solaymani Dodaran M. The
effects of scapular stabilization based exercise therapy on
pain, posture, flexibility and shoulder mobility in patients with
shoulder impingement syndrome: a controlled randomized
clinical trial. Med J /slam Repub lran. 2014;28:87.

59. Kibler W Ben, Sciascia AD, Uhl TL, Tambay N,
Cunningham T. Electromyographic Analysis of Specific
Exercises for Scapular Control in Early Phases of Shoulder
Rehabilitation. Am J Sports Meqd. 2008.36(9)1789-1798

60. Nuzzo JL, McCaulley GO, Cormie P, Cavill MJ, McBride
JM. Trunk muscle activity during stability ball and free weight
exercises. J Strength Cond Res. 2008;22(1):95-102.

61. Drake JDM, Fischer SL, Brown SHM, Callaghan

JP. Do Exercise Balls Provide a Training Advantage for
Trunk Extensor Exercises? A Biomechanical Evaluation. J
Manipulative Physiol Ther. 2006;29(5):354-362.

62. Borghuis J, Hof AL, Lemmink K a PM. The importance
of sensory-motor control in providing core stability:
Implications for measurement and training. Sport Meda.
2008;38(11):893-916.

63. Anderson K, Behm DG. The impact of instability
resistance training on balance and stability. Sport Med.
2005;35(1):43-53.

64. Behm D, Colado JC. The effectiveness of resistance
training using unstable surfaces and devices for
rehabilitation. /nt J Sports Phys Ther. 2012;7(2):226-241.

65. Jang H-J, Kim M-J, Kim S-Y. Effect of thorax correction
exercises on flexed posture and chest function in older
women with age-related hyperkyphosis. J Phys Ther Sci.
2015;27(4):1161-1164.

66. O’Sullivan P, Twomey L, Allison G, Sinclair J, Miller
K. Altered patterns of abdominal muscle activation in
patients with chronic low back pain. Aust J Physiother:
1997,;43(2):91-98.

67. Kweon M, Hong S, Jang GU, Ko YM, Park JW. The
Neural Control of Spinal Stability Muscles during Different
Respiratory Patterns. J Phys Ther Sci. 2013;25(11):1421-
1424,

68. Hodges PW, Heijnen |, Gandevia SC. Postural activity
of the diaphragm is reduced in humans when respiratory
demand increases. J Physiol. 2001;537(Pt 3):999-1008.

69. Gandevia SC, Butler JE, Hodges PW, Taylor JL.
Balancing acts: Respiratory sensations, motor control
and human posture. Clin Exp Pharmacol Physiol.
2002;29(September 2001):118-121.

70. Hodges PW, Gandevia SC. Changes in intra-abdominal
pressure during postural and respiratory activation of the
human diaphragm. J App/ Physiol. 2000;89(3):967-976.

71. Hodges PW, Gandevia SC. Activation of the human
diaphragm during a repetitive postural task. J Physiol.
2000;522 Pt 1:165-175.

72. Marshall PW, Murphy B a. Core stability exercises
on and off a Swiss ball. Arch Phys Med Rehabi.
2005;86(2):242-249.

PRACTITIONER NOTES

evidenceforexercise.org



