Cuvmrert Concepts of
Orthopaedic

Physical Therapy

Independent Study Course 26.2.6

4th Edition

The Cervical Spine:
Physical Therapy
Patient Managem /ﬂ
Using Current / -
Evidence

Michael B. Miller,
PT, DPT, OCS, FAAOMPT, CCI
Irvine, California

Orthopaedic Physical Therapy Seminars
www.LearningMovements.com




10.

11.

12.

REFERENCES

Miller MB. The cervical spine: physical therapy
patient management utilizing current evidence.
Wilmarth MA, ed. ISC 21.2.6, Current Concepts of
Orthopaedic Physical Therapy. 3" ed. La Crosse,
WI: Orthopaedic Section, APTA; 2011.

Cleland JA, Childs JD, McRae M, Palmer JA, Sto-
well T. Immediate effects of thoracic manipulation
in patients with neck pain: a randomized clinical
trial. Man Ther. 2005;10(2):127-135.

Jette AM, Smith K, Haley SM, Davis KD. Physi-
cal therapy episodes of care for patients with low
back pain. Phys Ther. 1994;74(2):101-110; discus-
sion 110-115.

Tuttle N. Do changes within a manual therapy
treatment session predict between-session changes
for patients with cervical spine pain? Aust J Physio-
ther. 2005;51(1):43-48.

Croft PR, Lewis M, Papageorgiou AC, et al. Risk
factors for neck pain: a longitudinal study in the
general population. Pain. 2001;93(3):317-325.
Bovim G, Schrader H, Sand T. Neck pain in

the general population. Spine (Phila Pa 1976).
1994;19(12):1307-1309.

Childs JD, Cleland JA, Elliott JM, et al. Neck pain
clinical practice guidelines linked to the Inter-
national Classification of Function, Disability,

and Health from the Orthopaedic Section of the
American Physical Therapy Association. / Or-
thop Sports Phys Ther. 2008;38(9):A1-A34. Epub
2008 Sept 1. Erratum J Orthop Sports Phys Ther.
2009;39(4):297.

Brattberg G, Thorslund M, Wikman A. The preva-
lence of pain in a general population. The results
of a postal survey in a county of Sweden. Pain.
1989;37(2):215-222.

Cote P, Cassidy JD, Carroll L. The factors associ-
ated with neck pain and its related disability in the
Saskatchewan population. Spine (Phila Pa 1976).
2000;25(9):1109-1117.

Cote P, Cassidy JD, Carroll L. The Saskatchewan
Health and Back Pain Survey, the prevalence of
neck pain and related disability in Saskatchewan
adults. Spine (Phila Pa 1976). 1998;23(15):1689-
1698.

Hogg-Johnson S, van der Velde G, Carroll L), et
al. The burden and determinants of neck pain in
the general population: results of the Bone and
Joint Decade 2000-2010 Task Force on Neck

Pain and Its Associated Disorders. Spine (Phila Pa
1976). 2008;33(4 Suppl):S39-51. doi: 10.1097/
BRS.0b013e31816454c8.

Puentedura EJ, Cleland JA, Landers MR, Minkten
PE, Louw A, Fernandez-De-Las-Penas C. Develop-

65

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ment of a clinical prediction rule to identify pa-
tients with neck pain likely to benefit from thrust
joint manipulation to the cervical spine. J Or-
thop Sports Phys Ther. 2012;42(7):577-592. doi:
10.2519/jospt.2012.4243. Epub 2012 May 14.
Cote P, van der Velde G, Cassidy JD, et al.

The burden and determinants of neck pain

in workers: results of the Bone and Joint De-

cade 2000-2010 Task Force on Neck Pain

and Its Associated Disorders. Spine (Phila Pa
1976). 2008;33(4Suppl):S60-74. doi: 10.1097/
BRS.0b013e3181643ee4.

Jette DU, Jette AM. Physical therapy and health
outcomes in patients with spinal impairments. Phy
Ther. 1996;76(9):930-941; discussion 942-945.
Borghouts JA, Koes BW, Bouter LM. The clinical
course and prognostic factors of non-specific neck
pain: a systematic review. Pain. 1998;77(1):1-13.
Hoving JL, Gross AR, Gasner D, et al. A critical
appraisal of review articles on the effectiveness of
conservative treatment for neck pain. Spine (Phila
Pa 1976).2001;26(2):196-205.

Pransky G, Benjamin K, Hill-Fotouhi C, et al. Out-
comes in work related upper extremity and low
back injuries: results of a retrospective study. Am J
Ind Med. 2000;37(4):400-409.

Cote P, Cassidy JD, Carroll L, Kristman V. The
annual incidence and course of neck pain in the
general population: a population-based cohort
study. Pain. 2004;112(3):267-273.

Snodgrass SJ, Rivett DA, Robertson V), Stojanovski
E. Forces applied to the cervical spine during
posteroanterior spinal mobilization. / Manipulative
Physiol Ther. 2009;32(1):72-83. doi: 10.1016/j.
jmpt.2008.09.012.

Rosenfeld M, Sferiadis A, Gunnarsson R. Active
involvement and intervention in patients exposed
to whiplash trauma in automobile crashes reduces
costs: a randomized, controlled clinical trial and
health economic evaluation. Spine (Phila Pa
1976).2006;31(16):1799-1804.

Spitzer WO. Scientific monograph of the Quebec
Task Force on Whiplash Associated Disorders:
redefining whiplash-related injuries. Spine (Phila
Pa 1976). 1995;20(8 Suppl):1S-73S.

Cote P, Kreits BG, Cassidy D, Thiel H. The va-
lidity of the extension-rotation test as a clinical
screening procedure before neck manipulation: a
secondary analysis. / Manipulative Physiol Ther.
1996;19(3):159-164.

Kerry R, Taylor AJ, Mitchell J, McCarthy C. Cervi-
cal arterial dysfunction and manual therapy: a
critical literature review to inform professional



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

practice. Man Ther. 2008;13(4):278-288. doi:
10.1016/j.math.2007.10.006. Epub 2008 Feb 15.
Childs JD, Flynn TW, Fritz JM, et al. Screening for
vertebrobasilar insufficiency in patients with neck
pain: manual therapy decision-making in the pres-
ence of uncertainty. / Orthop Sports Phys Ther.
2005;35(5):300-306.

Li YK, Zhang YK, Lu CM, Zhong SC. Changes and
implication of blood flow velocity of the vertebral
artery during rotation and extension of the head. /
Manipulative Physiol Ther. 1992;22:91-95.

Thiel H, Rix G. Is it time to stop functional pre-
manipulation testing the cervical spine? Man Ther.
2005;10(2):154-158. Epub 2004 Oct 5.

Stiell IG, Wells GA, Vandemheen K, et al. The
Canadian C-spine rule for radiography in alert and
stable trauma patients. JAMA. 2001;286(15):1841-
1848.

Chan CW, Goldman S, llstrup DM, Kunselman AR,
O’Niell PI. The pain drawing and Waddell’s nonor-
ganic physical signs in chronic low-back pain.
Spine (Phila Pa 1976). 1993;18:1717-1722.

Mann N, Brown M, Hertz D, Enger |, Thompkins
J. Initial impression diagnosis using low back

pain patient drawings. Spine (Phila Pa 1976).
1993;18(1):1841-1853.

Uden A, Astrom M, Bergenudd H. Pain draw-

ings in chronic back pain. Spine (Phila Pa 1976).
1988;13:389-392.

Dwyer A, Aprill C, Bogduk N. Cervical zygapoph-
yseal joint pain patterns. I: a study in normal vol-
unteers. Spine (Phila Pa 1976). 1990;15(6):453-
457.

Aprill C, Dwyer A, Bogduk N. Cervical zygapoph-
yseal joint pain patterns. Il: a clinical evaluation.
Spine (Phila Pa 1976). 1990;15(6):458-461.

Jull G, Bogduk N, Marsland A. The accuracy of
manual diagnosis for cervical zygapophysial joint
pain syndromes. Med ] Aust. 1988;148(5):233-
236.

Cleland JA, Childs JD, Whitman JM. Psychometric
properties of the neck disability index and numer-
ic pain rating scale in patients with mechanical
neck pain. Arch Phys Med Rehabil. 2008;89(1):69-
74. doi: 10.1016/j.apmr.2007.08.126.

Childs JD, Piva SR, Fritz JM. Responsiveness

of the numeric pain rating scale in patients

with low back pain. Spine (Phila Pa 1976).
2005;30(11):1331-1334.

Beaton De, Bombardier C, Katz Jn, Et Al. Look-
ing for important change/differences in studies of
responsiveness. OMERACT MCID Working Group.
Outcome Measures In Rheumatology. Minimal
Clinically Important Difference. | Rheumatol.
2001;28(2):400-405.

Jaeschke R, Singer ], Guyatt GH. Measurement

of health status: ascertaining the minimal clini-
cally important difference. Control Clin Trials.
1989;10(4):407-415.

66

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Young BA, Walker MJ, Strunce JB, Boyles RE,
Whitman JM, Childs JD. Responsiveness of the
neck disability index in patients with mechanical
neck disorders. Spine J. 2009;9(1):802-808. doi:
10.1016/j.spinee.2009.06.002. Epub 2009 Jul 25.
Vernon H, Mior S. The Neck Disability Index: a
study of reliability and validity. / Manipulative
Physiol Ther. 1991;14(7):409-415.

Riddle DL, Stratford PW. Use of generic versus
region specific functional status measures on
patients with cervical spine disorders. Phys Ther.
1998;78(9):951-963.

Stratford PW, Riddle DL, Binkly JM, Spadoni

G, Westaway MD, Padfiled B. Using the neck
disability index to make decision concerning
individual patients. Physiother Can. 1999;51:107-
112.

Westaway MD, Stratford PW, Binkley JM. The
patient-specific functional scale: validation of its
use in persons with neck dysfunctions. / Orthop
Sports Phys Ther. 1998;27(5):331-338.

Cleland JA, Fritz JM, Whitman JM, Palmer JA.

The reliability and construct validity of the neck
disability index and patient specific functional
scale in patients with cervical radiculopathy. Spine
(Phila Pa 1976). 2006;31(5):598-602.
Macdermid JC, Walton DM, Avery S, et al. Mea-
surement properties of the Neck Disability Index:
a systematic review. / Orthop Sports Phys Ther.
2009;39(5):400-416.

Stratford PW, Gill C, Westaway MD, Binkley JM.
Assessing disability and change on individual
patients: a report of a patient specific measure.
Physiother Can. 1995;47:258.

Hoving JL, de Vet HC, Koes BW, et al. Manual
therapy, physical therapy, or continued care by the
general practitioner for patients with neck pain;
long-term results from a pragmatic randomized
clinical trial. Clin J Pain. 2006;22(4):370-377.
Waddell G, Newton M, Henderson I, Somerville
D, Main CJ. Fear Avoidance Beliefs Questionnaire
(FABQ) and the role of fear avoidance beliefs

in chronic low back pain and disability. Pain.
1993;52(2):157-168.

Lee KC, Chiu TT, Lam TH. Psychometric prop-
erties of the fear-avoidance beliefs question-

naire in patients with neck pain. Clin Rehabil.
2006;20(10):909-920.

Cleland JA, Fritz JM, Childs JD. Psychometric
properties of the fear-avoidance beliefs ques-
tionnaire and Tampa scale of kinesiophobia in
patients with neck pain. Am J Phys Med Rehabil.
2008;87(2):109-117.

Grotle M, Brox JI, Vollestad NK. Reliability, validi-
ty and responsiveness of the fear-avoidance beliefs
questionnaire: methodological aspects of the Nor-
wegian version. / Rehabil Med. 2006,38(6):346-
353. doi: 10.1080/16501970600722403.



5T1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Crombez G, Vlaeyen JW, Heuts PH, Lysens R. Pain
related fear is more disabling than pain itself: evi-
dence on the role of pain related fear in chronic
back pain disability. Pain. 1999;80(1-2):329-339.
Klenerman L, Slade PD, Stanley IM, et al. The
prediction of chronicity in patients with an acute
attack of low back pain in a general practice set-
ting. Spine (Phila Pa 1976). 1995;20(4):478-484.
George S, Fritz ], Erhard E. A comparison of fear
avoidance beliefs in patients with lumbar spine
and cervical spine pain. Spine (Phila Pa 1976).
2001;26(19):2139-2145.

Lee KC, Chiu TT, Lam TH. The role of fear-
avoidance beliefs in patients with neck pain:
relationships with current and future disability and
work capacity. Clin Rehabil. 2007;21(9):812-821.
Sobel JB, Sollenbeger P, Robonson R, Polatin PB,
Gatchel RJ. Cervical nonorganic signs: a new
clinical tool to assess abnormal illness behavior in
neck pain patients: a pilot study. Arch Phys Med
Rehabil. 2000;81(2):170-175.

Landers MR, Creger RV, Baker CV, Stutelberg KS.
The use of fear avoidance beliefs and nonorganic
signs in predicting prolonged disability in patients
with neck pain. Man Ther. 2008;13(3):239-248.
Epub 2007 Mar 26.

Cleland JA, Childs JD, Fritz JM, Whitman JM. Inter-
rater reliability of the history and physical exami-
nation in patients with mechanical neck pain.
Arch Phys Med Rehabil. 2006;87(10):1388-1395.
Fritz JM, Childs JD, Flynn TW. Pragmatic
application of a clinical prediction rule in
primary care to identify patients with low back
pain with a good prognosis following a brief
spinal manipulation intervention. BMC Fam Prac.
2005;6(1):29.

Godges JJ, Irrgang J). ICF-based practice guidelines
for common musculoskeletal conditions. / Orthop
Sports Phys Ther. 2008;38(4):167-168.

Cleland JA, Childs JA, Fritz JM, Whitman JM,
Eberhart SL. Development of a clinical prediction
rule for guiding treatment of a subgroup of
patients with neck pain: use of thoracic spine
manipulation, exercise, and patient education.
Phys Ther. 2007;87(1):9-23. Epub 2006 Dec 1.
Fritz JM, Brennan GP. Preliminary examination of
a proposed treatment-based classification system
for patients receiving physical therapy interven-
tions for neck pain. Phys Ther. 2007;87(5):513-
524. Epub 2007 Mar 20.

Tseng YL, Wang WT, Chen WY, Hou TJ, Chen TC,
Lieu FK. Predictors for the immediate respond-

ers to cervical manipulation in patients with neck
pain. Man Ther. 2006;11(4):306-315. Epub 2005
Dec 27.

Sharp J, Purser DW. Spontaneous atlantoaxial dis-
location in ankylosing spondylitis and rheumatoid
arthritis. Ann Rheum Dis. 1961;20:918-922.

67

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Utivlugt G, Indenbaum S. Clinical assessment of
atlantoaxial instability using the Sharp-Purser test.
Arthritis Rheum. 1988;31(7):918-922.

Cook CE, Hegedus EJ. Orthopedic Physical Exami-
nation Tests: An evidence-based Approach. Upper
Saddle River, NJ: Pearson Prentice Hall; 2008.
Mintken PE, Metrick L, Flynn TW. Upper cervical
ligament testing in a patient with os odontoideum
presenting with headaches. | Orthop Sports Phys
Ther. 2008;38(8):465-475.

Magee D. Orthopedic Physical Assessment. 4th ed.
Philadelphia, PA: Saunders; 2002.

Hoffman JR, Mower WR, Wolfson AB, Todd KH,
Zucker MI. Validity of a set of clinical criteria to
rule out injury to the cervical spine in patients
with blunt trauma. N Engl | Med. 2000;343(2):94-
99.

Carlesso LC, Macdermid JC, Santaguida LP.
Standardization of adverse event terminology and
reporting in orthopaedic physical therapy: ap-
plication to the cervical spine. | Orthop Sports
Phys Ther. 2010;40(8):455-463. doi: 10.2519/
jospt.2010.3229

Ernst E. Prospective investigations into the safety
of spinal manipulation. / Pain Symptom Manage.
2001;21(3):238-242.

Haldeman S, Kohlbeck FJ, McGregor M. Stroke,
cerebral artery dissection, and cervical spine ma-
nipulation therapy. / Neurol. 2002;249(8):1098-
1104. doi: 10.1007/ s00415-002-0783-4
Haldeman S, Kohlbeck FJ, McGregor M. Unpre-
dictability of cerebrovascular ischemia associated
with cervical spine manipulation therapy: a review
of sixty-four cases after cervical spine manipula-
tion. Spine (Phila Pa 1976). 2002;27(1):49-55
Miley ML, Wellik KE, Wingerchuk DM, Demaer-
schalk BM. Does cervical manipulative therapy
cause vertebral artery dissection and stroke?
Neurologist. 2008;14(1):66-73. doi: 10.1097/
NRL.0Ob013e318164e53d

Cassidy JD, Boyle E, Cote P, et al. Risk of ver-
tebrobasilar stroke and chiropractic care: re-

sults of a population-based case-control and
case-crossover study. Spine (Phila Pa 1976).
2008;33(4 Suppl):S176-183. doi: 10.1097/
BRS.0b013e3181644600

Carlesso LC, Gross AR, Santaguida PL, Burnie S,
Voth S, Sadi J. Adverse events associated with the
use of cervical manipulation and mobilization
for the treatment of neck pain in adults: a system-
atic review. Man Ther. 2010;15:434-444. doi:
10.1016/j.math.2010.02.006.

Hurwitz EL, Morgenstern H, Vassilaki M, Chi-
ang LM. Adverse reactions to chiropractic
treatment and their effects on satisfaction and
clinical outcomes among patients enrolled

in the UCLA Neck Pain Study. / Manipulative
Physiol Ther. 2004;27(1):16-25. doi: 10.1016/].
jmpt.2003.11.002.



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Hurley L, Yardley K, Gross AR, Hendry L,
McLaughlin L. A survey to examine attitudes

and patterns of practice of physiotherapists who
perform cervical spine manipulation. Man Ther.
2002;7(1):10-18. doi: 10.1054/ math.2001.0430.
Kerry R, Taylor A). Cervical arterial dysfunc-

tion: knowledge and reasoning for manual
physical therapists. / Orthop Sports Phys

Ther. 2009;39(5):378-387. doi: 10.2519/
jospt.2009.2926.

Rivett D, Shirley D, Magarey M, Refshauge K.
Clinical Guidelines for Assessing Vertebrobasilar
Insufficiency in the Management of Cervical Spine
Disorders. www.physiotherapy.asn.au/index.php/
quality-practice/guidelines. http://www.physiother-
apy.asn.au/DocumentsFolder/Resources_Guide-
lines_Spine_Disorders_2006.pdf. Accessed April
7,2016.

Kerry R, Taylor AJ, Mitchell J, McCarthy C, Brew J.
Manual therapy and cervical arterial dysfunction,
directions for the future: a clinical perspective. /
Man Manip Ther. 2008;16(1):39-48.

Taylor AJ, Kerry R. The ‘vertebral artery test’.

Man Ther. 2005;10:297; author reply 298. doi:
10.1016/j.math.2005.02.005

Asavasopon S, Jankoski ], Godges ). Clinical
diagnosis of vertebrobasilar insufficiency: resi-
dent’s case problem. / Orthop Sports Phys Ther.
2005;35(10):645-650.

Haldeman S, Carey P, Townsend M, Papadopoulis
C. Clinical perception of the risk of vertebral artery
dissection after cervical manipulation: the effects
of referral bias. Spine J. 2002;2(5):334-342.

Krespi Y, Gurol ME, Coban O, Tuncay R, Bahar S.
Vertebral artery dissection presenting with isolated
neck pain. / Neuroimaging. 2002;12(2):179-182.
Hufnagel A, Hammers A, Schonle PW, Bohm

KD, Leohardt G. Stroke following chiropractic
manipulation of the cervical spine. / Neurol.
1999;246(8):683-688.

Grant R. Dizziness testing and manipulation of the
cervical spine. In: Grant R, ed. Physical Therapy
of the Cervical and Thoracic Spine. New York, NY:
Churchill Livingstone; 1988:111-124.

Youdas JW, Carey JR, Garret TR. Reliability of
measurements of cervical spine range of mo-

tion: comparison of three methods. Phys Ther.
1991;71(2):98-104; discussion 105-106.

Hole DE, Cook JM, Bolton JE. Reliability and
concurrent validity of two instruments for measur-
ing cervical range of motion: effects of age and
gender. Man Ther. 2000;1:36-42.

Maitland G. Maitland’s Vertebral Manipulation. 6th
ed. Oxford: Butterworth and Heinemann; 2001.
van Eerd M, Patijn J, Lataster A, et al. 5. Cervical
facet pain. Pain Pract. 2010;10(2):113-123. doi:
10.1111/j.1533-2500.2009.00346.x.

Inami S, Kaneoka K, Hayashi K, Ochiai N. Types
of synovial fold in the cervical facet joint.

68

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Orthop Sci. 2000;5(5):475-480. doi: 10.1007/
s007760070026.

Uhrenholt L, Hauge E, Charles AV, Gregersen

M. Degenerative and traumatic changes in

the lower cervical spine facet joints. Scand

J Rheumatol. 2008;37(5):375-384. doi:
10.1080/03009740801998770.

Webb AL, Collins P, Rassoulian H, Mitchell

BS. Synovial folds — a pain in the neck? Man

Ther. 2011;16(2):118-124. doi: 10.1016/j.
math.2010.11.004.

Friedrich KM, Trattnig S, Millington SA, Fried- rich
M, Groschmidt K, Pretterklieber ML. High-field
magnetic resonance imaging of meniscoids in the
zygapophyseal joints of the human cervical spine.
Spine (Phila Pa 1976). 2007;32(2):244-248. doi:
10.1097/01.brs.0000251952.36735.fb.

Tonetti J, Peoc’h M, Merloz P, Pasquier B, Chiros-
sel JP. Elastic reinforcement and thickness of the
joint capsules of the lower cervical spine. Surg
Radiol Anat. 1999;21(1):35-39.

Abbott JH, Flynn TW, Fritz JM, Hing WA, Reid

D, Whitman JM. Manual physical assessment of
spinal segmental motion: intent and validity. Man
Ther. 2009;14(1):36-44.

Lee RY, McGregor AH, Bull AMJ, Wragg P. Dy-
namic response of the cervical spine to posteroan-
terior mobilization. Clin Biomech (Bristol, Avon).
2005;20(2):228-231.

Bertilson BC, Grunnesjo M, Strender LE. Reliabil-
ity of clinical tests in the assessment of patients
with neck/shoulder problems-impact of history.
Spine (Phila Pa 1976). 2003;28(19):2222-2231.
Greenman PE. Principles of Manual Medicine. 2nd
ed. Baltimore, MD: Williams and Wilkins; 1996.
Snodgrass SJ, Rivett DA, Robertson V). Manual
forces applied during posterior-to-anterior spinal
mobilization: a review of the evidence. /| Manipu-
lative Physiol Ther. 2006;29(4):316-329.
Martinez-Segura R, Fernandez-De-Las Penas C,
Ruiz-Saez M, Lopez-Jimenez C, Rodriguez-Blanco
C. Immediate effects on neck pain and active
range of motion after a single cervical high-
velocity low-amplitude manipulation in subjects
presenting with mechanical neck pain: a random-
ized controlled trial. ] Manipulative Physiol Ther.
2006;29(7):511-517.

Gross A, Miller ], D'Sylva J, et al. Manipula-

tion or mobilisation for neck pain. Cochrane
Database Syst Rev. 2010;(1):CD004249. doi:
10.1002/14651858.CD004249.pub3.

Leaver AM, Maher CG, Herbert RD, et al. A
randomized controlled trial comparing manipula-
tion with mobilization for recent onset neck pain.
Arch Phys Med Rehabil. 2010;91:1313-1318. doi:
10.1016/j.apmr.2010.06.006.

Parkin-Smith GF, Penter C. A clinical trial investi-
gating the effect of two manipulative approaches



105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

in the treatment of mechanical neck pain: a pilot
study. | Neuromusculoskel Syst. 1998;6:6-16.
Puentedura EJ, Landers MR, Cleland JA, Mintken
P, Huijbregts, Fernandez-De-Las-Penas C. Thoracic
spine thrust manipulation versus cervical spine
thrust manipulation in patients with acute neck
pain: a randomized clinical trial. / Orthop Sports
Phys Ther. 2011;41(4):208-220. doi: 10.2519/
jospt.2011.3640. Epub 2011 Feb 18.

Dunning JR, Cleland, JA, Waldrop MA, et al.
Upper cervical and upper thoracic thrust manipu-
lation versus nonthrust mobilization in patients
with mechanical neck pain: a multicenter ran-
domized clinical trial. / Orthop Sports Phys Ther.
2012;42(1):5-18. doi: 10.2519/jospt.2012.3894.
Epub 2011 Sep 30.

Chiu TT, Law EY, Chiu TH. Performance of the
craniocervical flexion test in subjects with and
without chronic neck pain. / Orthop Sports

Phys Ther. 2005;35(9):567-571. doi: 10.2519/
jospt.2005.2055.

Falla D, Jull G, Hodges PW. Feedforward activity
of the cervical flexor muscles during voluntary
arm movements is delayed in chronic neck pain.
Exp Brain Res. 2004;157(1):43-48. doi: 10.1007/
s00221-003-1814-9. Epub 2004 Feb 5.

Jull G. Deep cervical flexor muscle dysfunction in
whiplash. | Musculoskelet Pain. 2000;8:143-154.
Bialosky JE, Bishop MD, Price DD, Robinson ME,
George SZ. The mechanisms of manual therapy in
the treatment of musculoskeletal pain: a compre-
hensive model. Man Ther. 2009;14(5):531-538.
doi: 10.1016/j.math.2008.09.001. Epub 2008 Nov
21.

Bialosky JE, George SZ, Bishop MD. How spinal
manipulative therapy works: why ask why? / Or-
thop Sports Phys Ther. 2008;38(6):293-295. doi:
10.2519/jospt.2008.0118. Epub 2008 May 27.
Schmid A, Brunner F, Wright A, Bachmann LM.
Paradigm shift in manual therapy? Evidence

for a central nervous system component in the
response to passive cervical joint mobilisation.
Man Ther. 2008;13(5):387-396. doi: 10.101 6/j.
math.2007.12.007. Epub 2008 Mar 3.

Skyba DA, Radhakrishnan R, Rohlwing JJ, Wright
A, Sluka KA. Joint manipulation reduces hyperal-
gesia by activation of monoamine receptors but
not opioid or GABA receptors in the spinal cord.
Pain. 2003;106(1-2):159-168.

Souvlis T, Vicenzino B, Wright A. Neuro-phys-
iological effects of spinal manual therapy. In:
Boyling JD, Jull GA, eds. Grieves” Modern Manual
Therapy: The Vertebral Column. 3rd ed. Edin-
burgh, UK: Churchill Livingstone; 2004:367-379.
Wright A. Pain-relieving effects of cervical manual
therapy. In: Grant R, ed. Physical Therapy of

the Cervical and Thoracic Spine. New York, NY:
Churchill Livingstone; 2002:217-238.

69

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

Masaracchio M, Cleland ], Hellman M, Hagins
M. Shortterm combined effects of thoracic spine
thrust manipulation and cervical spine nonthrust
manipulation in individuals with mechanical neck
pain: a randomized clinical trial. / Orthop Sports
Phys Ther. 2013;43(3):118-127. doi: 10.2519/
jospt.2013.4221. Epub 2012 Dec 7.
Saavedra-Hernandez M, Castro-Sanchez AM,
Arroyo-Moarales M, Cleland JA, Lara-Palomo IC,
Fernandez-De-Las-Penas C. Short-term effects of
kinesio taping versus cervical thrust manipulation
in patients with mechanical neck pain: a ran-
domized clinical trial. | Orthop Sports Phys Ther.
2012;42:724-730. doi: 10.2519/jospt.2012.4086.
Epub 2012 Apr 20.

Gross AR, Hoving JL, Haines TA, et al. A Cochrane
review of manipulation and mobilization for
mechanical neck disorders. Spine (Philadelphia Pa
1976). 2004;29(14):1541-1548.

Gross AR, Goldsmith C, Hoving JL, et al. Con-
servative management of mechanical neck
disorders: a systematic review. | Rheumatol.
2007;34(5):1083-1102. Epub 2007 Jan 15.
Fernandez-De-Las Penas C, Perez-De-Heredia

M, Brea-Rivero M, Miangolarra-Page JC. Immedi-
ate effects on pressure pain threshold following a
single cervical spine manipulation in healthy sub-
jects. | Orthop Sports Phys Ther. 2007;37(6):325-
329.

Cleland JA, Whitman JM, Fritz JM. Effectiveness
of manual physical therapy to the cervical spine
in the management of lateral epicondylalgia: a
retrospective analysis. | Orthop Sports Phys Ther.
2004;34(11):713-722; discussion 722-724.
Bronfort G, Evans R, Nelson B, Aker PD, Gold-
smith CH, Vernon H. A randomized clinical trial
of exercise and spinal manipulation for patients
with chronic neck pain. Spine (Phila PA 1976).
2001;26(7):788-797; discussion 798-799.

Evans R, Bronfort G, Nelson B, Goldsmith CH.
Two-year follow-up of a randomized clinical trial
of spinal manipulation and two types of exercise
for patients with chronic neck pain. Spine (Phila
Pa 1976).2002;27(21):2383-2389.

Hoving JL, Koes BW, de Vet HC, et al. Manual
therapy, physical therapy, or continued care by a
general practitioner for patients with neck pain.
A randomized, controlled trial. Ann Intern Med.
2002;136(10):713-722.

Korthals-de Bos IB, Hoving JL, van Tuder MW, et
al. Cost effectiveness of physiotherapy, manual
therapy, and general practitioner care for neck
pain: economic evaluation alongside a random-
ized controlled trial. BMJ. 2003;326(7395):911.
Walker MJ, Boyles RE, Young BA, et al. The
effectiveness of manual physical therapy and
exercise for mechanical neck pain. Spine (Phila
Pa 1976). 2008;33(22):2371-2378. doi: 10.1097/
BRS.0b013e318183391e.



127.

128.

129.

130.

131.

132.

133.

134.

135.

Hurwitz EL, Carragee EJ, van der Velde G, et al.
Treatment of neck pain: noninvasive interventions:
results of the Bone and Joint Decade 2000-2010
Task Force on Neck Pain and Its Associated Disor-
ders. Spine (Phila Pa 1976). 2008;33:5123-S152.
doi: 10.1097/BRS.0b013e3181644b1d.

Lewis M, James M, Stokes E, et al. An eco-

nomic evaluation of three physiotherapy treat-
ments for non-specific neck disorders alongside

a randomized trial. Rheumatology (Oxford).
2007;46(11):1701-1708.

Snodgrass SJ, Rivett DA, Sterling M, Vicenzino

B. Dose optimization for spinal treatment effec-
tiveness: a randomized controlled trial investi-
gating the effects of high and low mobilization
forces in patients with neck pain. / Orthop Sports
Phys Ther. 2014;44(3):141-152. doi: 10.2519/
jospt.2014.4778. Epub 2014 Jan 22.
Gonzaélez-lglesias J, Fernandez-de-las-Pefas C,
Cleland JA, Alburquerque-Sendin F, Palomeque-
del-Cerro L, Méndez-Sanchez R. Inclusion of
thoracic spine thrust manipulation into an electro-
therapy/thermal program for the management of
patients with acute mechanical neck pain: a ran-
domized clinical trial. Man Ther. 2009;14(3):306-
313. doi: 10.1016/j.math.2008.04.006. Epub
2008 Aug 8.

Gonzaélez-lglesias J, Fernandez-de-las-Pefas C,
Cleland JA, del Rosario Gutiérrez-Vega M. Tho-
racic spine manipulation for the management of
patients with neck pain: a randomized clinical
trial. / Orthop Sports Phys Ther. 2009;39(1):20-27.
doi: 10.2519/jospt.2009.2914

Lau HM, Wing Chiu TT, Lam TH. The effectiveness
of thoracic manipulation on patients with chronic
mechanical neck pain — a randomized controlled
trial. Man Ther. 2011;16:141-147. doi: 10.1016/j.
math.2010.08.003. Epub 2010 Sep 1.

Cleland JA, Mintken PE, Carpenter K, et al. Exami-
nation of a clinical prediction rule to identify pa-
tients with neck pain likely to benefit from thorac-
ic spine thrust manipulation and a general cervical
range of motion exercise: multi-center randomized
clinical trial. Phys Ther. 2010;90(9):1239-1250.
doi: 10.2522/pt}.20100123. Epub 2010 Jul 15.
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. Epub 2007 Mar 6.

Cross KM, Kuenze C, Grindstaff T, Hertel ). Thorac-
ic spine thrust manipulation improves pain, range
of motion, and self-reported function in patients
with mechanical neck pain: a systematic review.

J Orthop Sports Phys Ther. 2011;41(9):633-642.
doi: 10.2519/jospt.2011.3670. Epub 2011 Aug 31.

70

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

Pfaffenrath V, Kaube H. Diagnostics of cervico-
genic headache. Funct Neurol. 1990;5(2):159-164
Jull G, Trott P, Potter H, et al. A randomized con-
trolled trial of exercise and manipulative therapy
for cervicogenic headache. Spine (Phila Pa 1976).
2002;27(17):1835-1843; discussion 1843.

Zito G, Jull G, Story 1. Clinical tests of musculosk-
eletal dysfunction in the diagnosis of cervicogenic
headache. Man Ther. 2006;11(2):118-129. Epub
2005 Jul 18.

Bland JH. Anatomy and pathology of the cervi-
cal spine. In: Giles LFG, Singer KP, eds. Clinical
Anatomy and Management of Cervical Spine Pain.
Oxford, UK: Butterworth-Heinemann; 1998.

Hall T, Robinson K. The flexion-rotation test

and active cervical mobility--a comparative
measurement study in cervicogenic headache.
Man Ther. 2004;9(4):197-202. doi: 10.1016/j.
math.2004.04.004

Hall TM, Briffa K, Hopper D, Robinson K. Com-
parative analysis and diagnostic accuracy of the
cervical flexion-rotation test. /| Headache Pain.
2010;11(5):391-397. doi: 10.1007/s10194-010-
0222-3. Epub 2010 May 28.

Jull G, Zito G, Trott P, Potter H, Shirley D. In-

ter- examiner reliability to detect painful upper
cervical joint dysfunction. Aust | Physiother.
1997;43(2):125-129.

Amiri M, Jull G, Bullock-Saxton J. Measuring range
of active cervical rotation in a position of full
head flexion using the 3D Fastrak measurement
system: an intra-tester reliability study. Man Ther.
2003;8(3):176-179.

Dumas JL, Sainte Rose M, Dreyfus P, Goldlust D,
Chevrel JP. Rotation of the cervical spinal column:
a computed tomography in vivo study. Surg Radiol
Anat. 1993;15(4):333-339.

Mimura M, Moriya H, Watanabe T, Takahashi K,
Yamagata M, Tamaki T. Three-dimensional motion
analysis of the cervical spine with special refer-
ence to the axial rotation. Spine (Phila Pa 1976).
1989;14(11):1135-1139.

Ogince M, Hall T, Robinson K, Blackmore AM.
The diagnostic validity of the cervical flexion- ro-
tation test in C1/2-related cervicogenic headache.
Man Ther. 2007;12(3):256-262. Epub 2006 Nov
16.

Hall TM, Robinson KW, Fujinawa O, Akasaka

K, Pyne EA. Intertester reliability and diagnostic
validity of the cervical flexion-rotation test. | Ma-
nipulative Physiol Ther. 2008;31(4):293-300. doi:
10.1016/j.jmpt.2008.03.012.

Stratton S, Bryan J. Dysfunction, evaluation, and
treatment of the cervical spine and thoracic inlet.
In: Donatelli R, Wooden M), eds. Orthopaedic
Physical Therapy. New York, NY: Churchill- Living-
stone; 1994:77-122.



149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

Hall T, Chan HT, Christensen L, Odenthal B, Wells
C, Robinson K. Efficacy of a C1-C2 self-sustained
natural apophyseal glide (SNAG) in the manage-
ment of cervicogenic headache. | Orthop Sports
Phys Ther. 2007;37(3):100-107. doi: 10.2519/
jospt.2007.2379

Hall T, Briffa K, Hopper D, Robison K. Long-term
stability and minimal detectable change of the
cervical flexion-rotation test. | Orthop Sports
Phys Ther. 2010;40(4)L225-229. doi: 10.2519/
jospt.2010.3100.

Van Suijlekom HA, De Vet HC, Van Den Berg SG,
Weber WE. Interobserver reliability in physical
examination of the cervical spine in patients with
headache. Headache. 2000;40(7):581-586.

Jull G, Zito G, Potter H, Shirley D. Inter-examiner
reliability to detect painful upper cervical joint
dysfunction. Aust / Physiother. 1997;43(2):125-
129.

Jull G, Barrett C, Magee R, Ho P. Further clinical
clarification of the muscle dysfunction in cervical
headache. Cephalagia. 1999;19(3):179-185.
Fernandez-De-Las-Penas C, Perez-De-Heredia M,
Molero-Sanchez A, Miangolarra JC. Performance
of the craniocervical flexion test, forward head
posture, and headache clinical parameters in pa-
tients with chronic tension-type headache: a pilot
study. / Orthop Sports Phys Ther. 2007;37(2):33-
39.

Uthaikhup S, Jull G. Performance in the cranio-
cervical flexion test is altered in elderly subjects.
Man Ther. 2009;14(5):475-479. doi: 10.1016/j.
math.2008.12.003. Epub 2009 Jan 26.

Harris KD, Heer DM, Roy TC, Santos DM, Whit-
man JM, Wainner RS. Reliability of a measure-
ment of neck flexor muscle endurance. Phys Ther.
2005;85(12):1349-1355.

Olsen LE, Millar AL, Dunker J, Hicks J, Glanz

D. Reliability of a clinical test for deep cervical
flexor endurance. | Manipulative Physiol Ther.
2006;29(2):134-138.

Domenech MA, Sizer PS, Dedrick GS, McGal-
liard MK, Brismee JM. The deep neck flexor
endurance test: normative data scores in healthy
adults. PM R. 2011;3(2):105-110. doi: 10.1016/j.
pmrj.2010.10.023.

Harris KD, Heer DM, Roy TC, Santos DM, Whit-
man JM, Wainner RS. Reliability of measurement
of neck flexor muscle endurance. Phys Ther.
2005;85(12):1349-1355.

Bandy WD, Irion JM. The effect of time on static
stretch on the flexibility of the hamstring muscles.
Phys Ther. 1994,74(9):845-850; discussion 850-
852.

Bandy WD, Irion JM, Briggler M. The effect of
time and frequency of static stretching on flex-
ibility of the hamstring muscles. Phys Ther.
1997;77(10):1090-1096.

71

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

O’Leary SO, Jull G, Kim M, Vicenzino B. Cranio-
cervical flexor muscle impairment at maximal,
moderate, and low loads is a feature of neck pain.
Man Ther. 2007;12(1):34-39. Epub 2006 Jun 13.
Hammill JM, Cook TM, Rosecrance JC. Effective-
ness of a physical therapy regimen in the treat-
ment of tension-type headaches. Headache.
1996;36(3):149-153.

Kay TM, Gross A, Goldsmith C, Santaguida PL,
Hoving J, Bronfort G; Cervical Overview Group.
Exercises for mechanical neck disorders. Cochrane
Database Syst Rev. 2005;(3):CD004250. doi:
10.1002/14651858.CD004250.pub3.

Mongini F, Ciccone G, Rota E, et al. Effective-
ness of an educational and physical program

in reducing headache, neck and shoulder

pain: a workplace controlled trial. Cephalal-

gia. 2008;28(5):541-552. doi: 10.1111/j.1468-
2982.2008.01551.x. Epub 2008 Mar 3.

Mongini F, Evangelista A, Rota E, et al. Long term
benefits of an educational and physical program
on headache, and neck and shoulder pain, in a
working community. / Pain. 2009;10(11):1138-
1145. doi: 10.1016/j.jpain.2009.01.324. Epub
2009 Apr 23.

Falla D, Jull G, Russell T, Vicenzino B, Hodges

P. Effect of neck exercise on sitting posture in
patients with chronic neck pain. Phys Ther.
2007;87(4):408-417. Epub 2007 Mar 6.
Johnston V, Jull G, Souvlis T, Jimmieson NL. Neck
movement and muscle activity characteristics in
female office workers with neck pain. Spine (Phila
Pa 1976).2008;33(5):555-563. doi: 10.1097/
BRS.0b013e3181657d0d.

Prushansky T, Reuven G, Gordon C, Dvir Z.
Cervical muscles weakness in chronic whip-

lash patients. Clin Biomech (Bristol, Avon).
2005;20(8):794-798.

Kongsted A, Qerama E, Kasch H, et al. Neck col-
lar, “act-as-usual” or active mobilization for whip-
lash injury? A randomized parallel-group trial.
Spine (Phila Pa 1976). 2007;32(6):618-626.
O’Leary S, Falla D, Hodges PW, Jull G, Vicen-
zino B. Specific therapeutic exercise of the neck
induces immediate local hypoalgesia. / Pain.
2007;8(11):832-839. Epub 2007 Jul 19.

Ask T, Strand LI, Skouen JS. The effect of two
exercise regimes: motor control versus endur-
ance/strength training for patients with whiplash
associated disorders: a randomized controlled
pilot study. Clin Rehabil. 2009;23(9):812-823. doi:
10.1177/0269215509335639. Epub 2009 Aug 5.
Falla D, Jull G, Hodges P. Training the cervical
muscles with prescribed motor tasks does not
change muscle activation during functional activ-
ity. Man Ther. 2008;13(6):507-512. Epub 2007
Aug 27.



174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

Dusunceli Y, Ozturk C, Atamaz F, Hepguler S,
Durmaz B. Efficacy of neck stabilization exer-
cises for neck pain: a randomized controlled
study. / Rehabil Med. 2009;41(8):626-631. doi:
10.2340/16501977-0392.

Chiu TT, Lam TH, Hedley AJ. A randomized con-
trolled trial on the efficacy of exercise for patients
with chronic neck pain. Spine (Phila Pa 1976).
2005:30:E1-E7.

Ylinen J, Takala EP, Nykanen M, et al. Active neck
muscle training in the treatment of chronic neck
pain in women: a randomized controlled trial.
JAMA. 2003;289(1):2509-2516.

Jull G, Falla D, Treleaven J, Hodges P, Vicenzino

B. Retraining cervical joint position sense: the
effect of two exercise regimes. / Orthop Res.
2007;25(3):404-412.

Taimela S, Takala EP, Asklof T, Seppala K, Parvi-
ainen S. Active treatment of chronic neck pain: a
prospective randomized intervention. Spine (Phila
Pa 1976).2000;25(8):1021-1027.

Viljanen M, Malmivaara A, Uitti J, Rinne M, Palm-
roos P, Laippala P. Effectiveness of dynamic muscle
training, relaxation training, or ordinary activity for
chronic neck pain; a randomized controlled trial.
BMJ. 2003;327(7413):475.

Sarig-Bahat H. Evidence for exercise therapy

in mechanical neck disorders. Man Ther.
2003;8(1):10-20.

Chiu TT, Hui-Chan CW, Chein G. A randomized
clinical trial of TENS and exercise for patients with
chronic neck pain. Clin Rehabil. 2005;19(8):580-

860.

Kendall FP, McCreary EK. Muscles Testing and
Function. 3rd ed. Baltimore, MD: Williams and
Wilkins; 1983.

Wainner RS, Fritz JA, Irrgang JJ, Boninger ML,
Delitto A, Allison S. Reliability and diagnostic
accuracy of the clinical examination and patient
self-report measures for cervical radiculopathy.
Spine (Phila Pa 1976). 2003;28(1):52-62.
Matsumoto M, Fujimura Y, Toyama Y. Usefulness
and reliability of neurological signs for level diag-
nosis in cervical myelopathy caused by soft disc
herniation. / Spinal Disord. 1996,9(4):317-321.

Lauder T, Dillingham T, Andary M, Kumar S, Pez-
zin L, Stephens R. Predicting electrodiagnostic
outcome in patients with upper limb symptoms:
are the history and physical examination helpful?
Arch Phys Med Rehabil. 2000;81(4):436-441.
Sung R, Wang J. Correlation between a posi-
tive Hoffmann’s reflex and cervical pathology in
asymptomatic patients. Spine (Phila Pa 1976).
2001;26(1):67-70.

Cleland JA, Fritz JM, Whitman JM, Heath R.

Predictors of short-term outcome in people with
clinical diagnosis of cervical radiculopathy. Phys
Ther. 2007;87(12):1619-1632. Epub 2007 Oct 2.

72

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

Cleland JA, Whitman JM, Fritz JM, et al.

Manual physical therapy, cervical traction and
strengthening exercises in patients with cervical
radiculopathy. / Orthop Sports Phys Ther.
2005;35(12):802-811.

Waldrop MA. Diagnosis and treatment of cervical
radiculopathy using a clinical prediction rule and
a multimodal intervention approach: a case series.
J Orthop Sports Phys Ther. 2006;36(3):152-159.
Browder DA, Erhard RE, Piva SR. Intermittent
cervical traction and thoracic manipulation

for management of mild cervical compressive
myelopathy attributed to cervical herniated

disc: a case series. | Orthop Sports Phys Ther.
2004;34(11):701-712.

Young IA, Michener LA, Cleland JA, Aguilaera A,
Snyder AR. Manual therapy, exercise, and traction
for patients with cervical radiculopathy: a random-
ized clinical trial. Phys Ther. 2009;89:632-642.
doi: 10.2522/ptj.20080283. Epub 2009 May 21.
Persson L, Moritz U, Brantdt I, Carlsson CA. Cervi-
cal radiculopathy: pain, muscle weakness, and
sensory loss in patients with cervical radiculopa-
thy treated with surgery, physiotherapy, or cervical
collar. Eur Spine /. 1997;6(4):256-266.

Kuijper B, Tans JT, Beelen A, Nollet F, de Visser M.
Cervical collar or physiotherapy versus wait and
see policy for recent onset cervical radiculopathy:
randomized trial. BM/. 2009;339:b3883. doi:
10.1136/bmj.b3883.

Allison GT, Nagy BM, Hall T. A randomized
clinical trial of manual therapy for cervico-bra-
chial pain syndrome — a pilot study. Man Ther.
2002;7(2):95-102.

Coppieters MW, Stappaerts KH, Wouters LL, Jans-
sens K. The immediate effects of cervical lateral
glide treatment technique in patients with neuro-
genic cervicobrachial pain. / Orthop Sports Phys
Ther. 2003;33(7):369-378.

Graham N, Gross AR, Goldsmith C; Cervical
Overview Group. Mechanical traction for
mechanical neck disorders: a systemic review. /
Rehabil Med. 2006;38(3):145-152.

Freburger JK, Carey TS, Holmes GM, et al. Exercise
prescription for chronic back or neck pain: who
prescribes it? Who gets it? What is prescribed? Ar-
thritis Rheum. 2009;61(2):192-200. doi: 10.1002/
art.24234.

Graham N, Gross A, Goldsmith CH, et al. Me-
chanical traction for neck pain with or without
radiculopathy. Cochrane Database Syst Rev.
2008;(3)CD006408. doi: 10.1002/14651858.
CD006408.pub2.

Thoomes EJ, Scholten-Peeters W, Koes B, Falla D,
Verhagen AP. The effectiveness of conservative
treatment for patients with cervical radiculopathy:
a systematic review. Clin / Pain. 2013;29(12):1073-
1086. doi: 10.1097/AJP.0b013e31828441fh.



200.

201.

202.

203.

204.

Joghataei MT, Arab AM, Khaksar H. The effect of
cervical traction combined with conventional
therapy on grip strength on patients with cervical
radiculopathy. Clin Rehabil. 2004;18(8):879-887.
Raney NH, Petersen EJ, Smith TA, et al. Develop-
ment of a clinical prediction rule to identify pa-
tients with neck pain likely to benefit from cervical
traction and exercise. Eur Spine /. 2009;18(3):382-
391. doi: 10.1007/s00586-008-0859-7. Epub
2009 Jan 14.

Fritz JM, physical therapist, Thackeray A, Bren-
nan GP, Childs JD. Exercise only, exercise with
mechanical traction, or exercise with over-door
traction for patients with cervical radiculopa-

thy, with or without consideration of status on a
previously described subgrouping rule: a ran-
domized clinical trial. / Orthop Sports Phys Ther.
2014;44(2):45-57. doi: 10.2519/jospt.2014.5065.
Epub 2014 Jan 9.

Childs JD, Fritz JM, Piva SR, Whitman JM. Propos-
al of a classification system for patients with neck
pain. / Orthop Sports Phys Ther. 2004;34(11):686-
696; discussion 697-700.

International Classification of Functioning, Disabil-
ity and Health (ICF). Geneva, Switzerland: Worth
Health Organization; 2001.

73





