Non – Emergency Care Evidence Table: Assessment of neck pain.  *LR values are presented only when < 0.1 and > 10. 


	Author(s), Year (Number) Study Design,

Study Phase


	Setting,

Number (n) Enrolled, 

Language (only specified if other than English)
	Case Definition
	Diagnostic tool

Versus

Gold Standard
	Performance

	
	
	
	
	Rule In

-Sensitivity, PPV, +LR*


	Rule Out

-Specificity, NPV, -LR*

	Viikari-Juntura et al. 1989 

Cross sectional study

Phase III

(authors’ data and NPTF calculation)


	Setting – Neurosurgery department, university hospital

n=43


	Patients sent for cervical myelography with a diagnosis of cervical disc disease
	Clinical tests for nerve root compression

vs.

1)Radicular symptoms

2)neurological sign 

3)grading of root involvement with myelography
	Neck compression and radicular sx

Right 28% (13-50)

Left   33% (16-55)

Neck compression and neurological sign

Right  26% (10-51)

Left    40%  (20-64)

Neck compression and radiological sign

Right 36%   (14-64)

Left    39%   (18-64)

Neck compression and radio and neuro

Right 40%  (14-73)

Left    64      (36-86)

Axial manual tx and radicular sx

26%  (11-49)

Axial manual tx and neurological sign

32%  (14-57)

Axial manual tx and radiological sign

40%  (14-73)

Axial manual tx and neuro and radio

43%  (15-77)

Shoulder ABD test and radicular sx

Right 31%  (10-61)

Left    42% (16-71)

Shoulder ABD test and neurological sign

Right  36%  (12-68)

Left    50%  (20-80)

Shoulder ABD test and radiological sign

Right  43%  (12-80)

Left   38%  (10-74)

Shoulder ABD test and neuro and radiol

Right  50%  (14-86)

Left   43%   (12-80)
	Neck compression             and radicular sx

Right 100% (78-100)

Left   100%    (79-100)

Neck compression and neurological sign

Right  91%** (69-98)

Left  100%   (81-100)

Neck compression and radiological sign

Right 92%**  (73-99)

Left 95%       (75-100)

Neck compression and radio and neuro

Right 90%  (73-97)

Left   97%  (80-100)

Axial manual tx and radicular sx 

100%   (5-100) (n=1)

Axial manual tx and neurological sign

100% (46-100) 

Axial manual tx and radiological sign

100% (60-100)

Axial manual tx and neuro and radio

100% (62-100)

Shoulder ABD test and radicular sx 

Right 100%  (5-100)  (n=1)

Left   100% (20-100) (n=2)

Shoulder ABD test and neurological sign 

Right  100%   (31-100)

Left     100%    (31-100)

Shoulder ABD test and radiological sign 

Right  100%   (52-100)

Left     60%    (17-93)

Shoulder ABD test and neuro and radiol

Right  100%  (56-100)

Left      67%  (24-94)



	Boden et al. 1990 
Cohort study                     

Phase I

(NPTF calculation)
	Setting – Orthopedic department, university teaching hospital

n= 63 asymptomatic, 37 symptomatic
	Asymptomatics - Random subjects solicited through advertisement and their spouse, with no history of cervical pain or trauma, shoulder pain, or cervical radicular pain


	MRI scans of asymptomatics

vs.

Symptomatics – those with unequivocal cervical abnormality on MRI and associated clinical signs and symptoms
	Total group

100% (88.3-100), 75.5% (60.8-86.2)
	Total group

81.0% (68.7-89.4), 100% (91.3-100)

	Barnsley et al. 1995 
Prevalence study

Phase III

(authors’ data)


	Setting – Cervical Spine Research Unit, a tertiary referral unit

n=38
	Cases referred with chronic neck pain that had defied conventional management
	Blocks (injection) of the zygapophysial joints

vs.

Complete pain relief for two weeks
	27 out of 38  (54%) patients were positively identified as cases of zygapophysial joint pain u

sing the authors criteria

	Lord et al. 1995 

RCT

Phase II

(authors’ data)


	Setting – Cervical spine research unit, a tertiary referral center

n=50
	Neck pain of more than 3 months after and attributed to a motor vehicle accidents
	Comparative anesthetic blocks

vs.

placebo-controlled blocks
	54% (34-74), 81%, 4.7
	88% (76-100), 68%, 0,5

	Sandmark and Nisell 1995 

Cross sectional study

Phase I

(authors’ data)


	Setting – Occupational health clinic

n=75


	Those of Swedish origin with reported neck pain in the preceding week or no neck pain in the preceding week or in the last 12 months
	Neck pain provocation tests

vs.

Pain elicitation


	Test a) active rotation of neck and upper thoracic spine with passive manual stretch

9% (2-31), 100% (20-100)

Test b) active flexion and extension of the neck and upper thoracic spine 

27% (12-50), 54.6% (25-82)

Test c) test of foramina intervertebralia

77% (54-91), 81% (57-94)

Test d) upper limb tension test 77% (54-91), 85% (61-96)

Test e) palpation of the facet joints of the cervical spine 

82% (59-94), 62% (42-79)
	Test a) active rotation of neck and upper thoracic spine with passive manual stretch 

100% (92-100), 73% (61-82)

Test b) acvive flezion and"extension of the neck and upper thoracic spine = 91% (79-96), 75% (62-85)

Test c) test of foramina intervertebralia 

92% (81-98), 91% (79-97)

Test d) upper limb tension test 94% (83-99), 91% (79-97)

Test e) palpation of the facet joints of the cervical spine 

79% (66-89), 91% (78-97)



	Andersen et al. 1993 

Cross sectional study

Phase I

(NPTF calculation)


	Setting – Not specified

n=107
	Random sample of 3 groups of sewing machine workers based on years of work experience plus a control group assistant nurses / home helpers
	Palpation

vs.

Subjective complaints
	Neck pain

85.0% (70-94), 76.1% (61-87)

Shoulder pain

94.0% (78-99), 64.6% (49-77)
	Neck pain

83.0% 72-91), 90.2% (79-96), 

Shoulder pain

77.0% (66-86), 96.6% (87-99)

	Matsumoto et al. 1998 

 Cross sectional study

Phase I

(NPTF calculation)


	Setting – Out patient, Hospital, Japan

n=983
	Patients (passengers or drivers) involved in a MVA, who visited the hospital within 2 weeks of their accident
	Curve of the cervical spine in acute whiplash measured by plain radiography 

vs.

Curve of the cervical spine in asymptomatics measured by plain radiography 


	Lordosis

37.9% (33.6-42.2), 51.0% (45.8-56.1)

Kyphosis

17.0% (13.7-20.3), 54.6% (46.7-62.5)
	Lordosis

64.0% (59.8-68.3), 51.1%

(47.2-55.1)

Kyphosis

86.1 (83.0- 89.1), 51.3% (47.9-54.7)

	Matsumoto et al. 1998 

Cross sectional population study 


	Setting – Medical school, Japan

n=497


	Convenience sample of individuals with no current cervical spine symptoms (neck pain or brachialgia) and no history of trauma or disease to the cervical spine or brain requiring medical care
	No Gold Standard
	No performance data only healthy individuals
	No performance data only healthy individuals

	Borchgrevink et al. 1997 

Prospective cohort study

Phase II 

(authors; conclusions)
	Setting – Emergency department, university hospital, Norway

n=60
	Patients (aged 18-70) with neck pain after a MVA, who described a whiplash injury (hyperextension/flexion) but without head trauma, fracture, dislocation or clinical signs of nerve root compression (as seen on x-ray)
	MRI

vs.

Clinical signs
	MRI within two days of neck sprain injury could not detect pathology connected to the injury nor predict symptom development and outcomes



	Hagen et al. 1997 

Cross sectional study

Phase I

(authors’ data)


	Setting – Outpatient clinic, Norway

n=49


	Male forest machine operators
	Pain and range of motion

vs.

Standardized Nordic Questionnaire
	90.5% 
	89.5% 

	Kivioja et al. 2001 

Prospective cohort study

Phase I

(authors’ conclusion)


	Setting  - Emergency departments in hospitals, Sweden

n=43
	Patients (18-65) with whiplash injuries, within 3 days of injury without previous neck injury, abnormal neurological exam, or cervical instability
	Various Blood Test

vs. 

No Gold standard 
	WAD Grade II and III are associated with a systemic but transient dysregulation in percentages of RANTES and CCR-5 expressing MNC and T cells.

	Osterbauer et al 1996 

Cross sectional study

Phase I

(authors’ data)
	Setting – Chiropractic offices

n=81


	Patients (18-35) with symptomatic whiplash-type neck trauma as a result of rear-end MVA; controls were matched and recruited from clinics and university campus without neck pain that required treatment in the past year, who were not pregnant or scored > 5 on the NDI
	Three dimensional head kinematics and cervical range of motion with neck trauma

vs.

Patient/Control status


	Cutoff score

77% (62-92)

Vertical position

50%(32- 68)

Curvature

37% (20-54)

Symmetry

37% (19.4 – 53.9)

ROM

77% (62-92)


	Cutoff score

82% (67-97)

Vertical position

90% (88-100)

Curvature

96% (91-100), 72.1%

Symmetry

94% (88 – 100)

ROM

84% (74-90)

	Toomingas et al. 1995 

Phase I

Cross sectional study

(authors’ data)

Included in this table are the several of the most useful items on the self administered exam
	Setting – not defined, part of the MUSIC I study

n=350

 
	Individuals with various physical work exposures 
	Self-administered assessment

vs.

Physician assessment following a strict protocol
	1. Finger flexion deficit 

75% (19-99), 38% (8-76)  

2. Sensitivity median nerve 100% (16-100), 5% (1-18) 

3. Tenderness trapezius pars descendens 

83% (73 – 91), 29% (23-35)


	1. Finger flexion deficit

99% (98-100), 100% (99-100)

2.Sensitivity median nerve 93% (91-95), 100% (99-100)

3. Tenderness trapezius pars descendens

65% (61-69), 96% (93-98) 



	Coskun et al 2003 

Cross sectional study

Phase III

(NPTF calculation)


	Setting – Not defined

n=42


	Patients with cervicogenic headache, controls without any disease that could effect the bones and muscles of the cervical region
	MRI vs. cervicogenic headache/control  status


	45.5% (24.6-66.3), 52.6%
	55.0% (33.2-76.8), 47.8%

	Humphreys et al 1998 

Prospective study

Phase III

(author’s data)


	Setting – Outpatient orthopedic clinic, U

n=54


	Patients scheduled for cervical spine surgery 
	MRI

vs.

Surgical observation and palpation
	46.2% (27.1-66.2), 85.7
	92.9% (75.0-98.8), 65.0

	Wainner et al. 2003 

Blinded prospective study

Phase III

(authors’ data)

Table 5 from the reference (page 57) is inserted below 
	Setting – 4 US army hospitals, electrophysiology laboratories

n=82
	Consecutive patients (18-70) referred with suspected cervical radiculopathy or carpal tunnel syndrome and judged to have the associated signs and symptoms of these disorders
	Clinical exam and patient self-report

vs.

diagnosis of cervical radiculopathy via needle EMG nerve conduction studies
	Question 1 – Most bothersome symptoms

a) Pain 47.0% (23 – 71)

b) Numb/tingling 47.0% (23 – 71)

c) Loss of feeling 6.0% (0 – 17)

Question 2 – Where most bothersome

a) Neck 19% (0 – 35)

b) Shoulder/scapula 38% (19-73)

c) Arm AE 3% (14 – 61)

d) Arm BE 6% (0 – 11)

e) Hand or fingers 38% (14 – 48)

Question 3 – Sx. Behavior

a) Constant 12% (0 – 27)

b) Intermittent 35% (13 – 58)

c) Variable 53% (0.29 – 0.77)

Question 4 – Entire limb numb 24% (3 – 44)

Question 5 – Sx keep from sleep 47% (23 – 71)

Question 6 – Neck move improves 65% (42 – 87)
	Question 1 – Most bothersome symptoms

a) Pain 52% (41 – 65)

b) Numb/tingling 56% (42 – 68)

c) Loss of feeling 92% (85 – 99)

Question 2 – Where most bothersome

a) Neck 90% (83 – 98)

b) Shoulder/scapula 84% (75 – 93)

c) Arm AE 93% (86 –.99)

d) Arm BE 84% (75 – 93)

e) Hand or fingers 48% (36 – 61)

Question 3 – Sx. Behavior

a) Constant 84% (75 – 93)

b) Intermittent 62% (50 – 74)

c) Variable 54% (0.42 – 0.66)

Question 4 – Entire limb numb 73% (62 – 84)

Question 5 – Sx keep from sleep 60% (48 – 72)

Question 6 – Neck move improves 71% (60 – 82)


	Table 5 Wainner et al  – Four tests include: Spurling’s A; Distraction; Upper limb tension test A; Involved rotation <60

	Criteria for a positive test
	Sens
	Spec
	+ LR
	Post-test probability

	Two positive tests
	39% (16 – 61)
	56% (43 – 68)
	0.88 (1.5 – 2.5)
	21%

	Three positive tests
	39% (16 – 61)
	94% (88 – 100)
	6.1 (2.0 – 18.6)
	65%

	Four positive tests
	24 (5 – 43)
	99% (97 – 100)
	30.3 (1.7 – 538.2)
	90%

	Siivola et al. 2002 

Clinical descriptive study

Phase I

(NPTF calculations)


	Setting – 5 randomly selected high schools, Finland

n=31


	Young adults with and without history of neck and shoulder symptoms
	MRI changes in the cervical spine of symptomatic young adults

vs.

MRI changes in the cervical spine of asymptomatic young adults


	Disc degeneration

20.8% (13.5-30.6), 43.5%

Annular tear

14.6% (8.5-23.6), 43.8%

Disc protrusion

18.8% (11.8-28.3), 38.3%

Disc herniation

4.2% (1.3-10.9), 100%
	Disc degeneration

71.1% (60.5-79.9), 45.7%

Annular tear

80.0% (70.0-87.4), 46.8%

Disc protrusion

67.8% (57.0-77.0), 43.9%

Disc herniation

100% (94.9-100), 49.5%

	Sengupta et al 1999 

Retrospective study

Phase I

(authors’ data and NPTF calculation)
	Setting – Surgery and neurosurgery departments, UK

n=41


	Consecutive surgical cases with cervical radiculopathy and/or myelopathy
	MRI

vs.

Intra-operative diagnosis
	First observation

Rater A

75% (52.9-89.4), 75%

Rater B

96% (76.9-100), 68%

Rater C

87.5% (66.5-96.7), 70%

Second observation

Rater A

91% (70-98), 70%

Rater B

83% (60-94), 68%

Rater C

92% (72-99), 74%

Presence of hard disc 

(average across raters)

87%  


	First observation

Rater A

60% (32.9-82.5),60%

Rater B

27% (8.9-55.2), 80%

Rater C

44% (21-69), 70%

Second observation

Rater A

44% (21-69), 78%

Rater B

40% (17-67), 60%

Rater C

50% (26-74), 80%

Presence of hard disc (average across raters)

44%

	Schellhas 1996 

(NPTF calculation)

Phase III


	Setting – Not defined

n=20
	Ten paid volunteers with no history of neck pain recruited through a newspaper advertisement and ten consecutive chronic head and neck pain patients 
	Discography 

vs.

Pain Status

MRI 

Vs

Pain Status
	Discography

92.5% , 51.4%

MRI

72.5% , 58.0%


	Discography

12.5% , 62.5%

MRI

47.5% , 63.3%
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