Table 2.  Non-invasive intervention studies of non-specific neck pain and associated disorders accepted in the best evidence synthesis: The Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders.
	Author et al. (Year)

Study Design

Access #
	Setting and Subjects

(Number enrolled)
	Intervention Groups

(n for each group)
	Outcomes measured and Follow-up
	Key findings

	Aaras et al. (1998)1
3-arm prospective cohort study (2-year follow-up)

Aaras et al. (2001)2
(6-year follow-up) 
	Male video display unit (VDU) users (software engineers) at Alcatel Telecom in Oslo, Norway between 1994 and 1996 (n=181).
	1. Technical division: given multidisciplinary ergonomic interventions including new lighting, new workplaces and optometric evaluations and corrections if needed (n=86).

2. Software delivery: given multidisciplinary ergonomic interventions including new lighting, new workplaces and optometric evaluations and corrections if needed (n=45).

3. Control group: continued with non-ergonomic lighting and workplaces that did not give support for the whole forearm; no optometric evaluations; after 3.5 years, this group received interventions described in above 2 groups (n=50).


	Outcomes: Neck pain intensity in last month and last 6 months (100 mm VAS) and frequency of neck pain in last month (100 mm VAS).

Follow-up: 2 and 6 years.
	Intervention groups (1 and 2) had clinically irrelevant reductions in neck pain intensity and frequency (2 to 3.8 mm); control group (3) had increases in pain two years after the interventions (3.1 to 7.5 mm); differences between groups may be more reflective of the poor ergonomic environment in the control group rather than the effectiveness of the interventions.  No clinically meaningful within or between group differences in neck pain or headache between baseline and 6 years.

	Berry et al. (1981)3
4-arm double-blind crossover RCT


	Patients in five centers in the United Kingdom diagnosed with radiologically-confirmed cervical spondylosis and a history of at least 3 months; no women of child-bearing age not on stable contraceptive regime, renal or hepatic impairment or history of peptic ulceration, sensitivity to trial drugs, on monoamine oxidase inhibitors, phenothiazines, tranquilizers, hypnotics, anticoagulants or unwilling to abstain from alcohol, and in hazardous occupations (n=90 total; 20 with cervical spondylosis; nine of 12 total withdrawals replaced with other patients).


	All patients received each of the following regimens for 4 weeks with a week’s washout period between each regimen:

1. Benorylate tablets (analgesic) 750 mg 3 b.d. plus chlormezanone (muscle relaxant anxiolytic) tablets 200 mg 1 b.d.

2. Benorylate tablets 750 mg 3 b.d. plus placebo matching chlormezanone 1 b.d.

3. Chlormezanone tablets 200 mg 1 b.d. plus placebo matching benorylate 3 b.d.

4. Placebo matching benorylate 3 b.d. plus placebo matching chlormezanone 1 b.d.


	Outcomes: Pain, stiffness, quality of sleep, ability to get around the house and to work (10 cm visual analogue scale), patient perceived effectiveness of treatment (5-point scale from much worse (-2) to much better (+2); side effects.

Follow-up: At end of 4-week treatment period.
	Patients on each drug regimen perceived more reduction in pain and stiffness, improvement in sleep, and greater overall effectiveness (mean perceived effectiveness = 0.65 on both drugs; 0.35 on benorylate; 0.40 on chlormezanone; -0.16 on placebo), though clinical relevance is questionable; drowsiness more common in chlormezanone groups, six of 12 withdrawals due to drug-related side effects.

	Brodin (1983)4
3-arm RCT


	Patients referred from units of Karolinska Hospital, < 60 years old with cervical area pain and “restricted mobility” (n=71 [8 subsequent withdrawals]).
	1. Salicylate only (n=23).

2. Salicylate plus sham physiotherapy (massage, electrical stimulation, relaxing traction), and “helpful information”  (n=17). 

3. Salicylate, information, plus  manual mobilization of cervical spine segment (passive slow stretch) (n=23).


	Outcomes: Patient-assessed pain level (9-point scale) and cervical mobility.

Follow-up: After 3 weeks of treatment and 1 week later.
	Mobilization treatment decreased pain and increased mobility significantly better than the other two groups.

Sham mobilization had a significant positive placebo effect.

	Bronfort et al. (2001)5
3-arm RCT

 (12-month follow-up);

Evans et al. (2002)14
 (2-year follow-up)
	Patients recruited through newspaper advertisements, Minneapolis/St. Paul, USA.

Ages 20-65, mechanical neck pain for 12 weeks or more, no prior surgery, current/pending litigation, no SMT or exercise therapy in past 3 months, no concurrent treatment (n=191).
	1. SMT/exercise: 15 mins. with DC, 45 mins. of low-tech strengthening/rehab exercises for neck and upper body (n=64).

2. MedX: stretching and strengthening of upper body, 15-20 minutes on stationary bike, 20 repetitions of MedX exercise per session (n=63).

3. SMT: 15 mins. with DC, 45 mins. of detuned microcurrent therapy (n=64).

20 1-hour visits over 11 weeks for all groups.


	Outcomes: Neck pain (0-10 scale) and disability (Neck Disability Index), health status (SF-36), OTC medications, satisfaction with care, cervical muscle strength, endurance, and ROM.

Follow-up: Five and 11 weeks, and 3, 6, and 12 months post-baseline;

2-year follow-up (in Evans et al., 2002).
	Strengthening exercises alone or in combination with SMT yielded better patient-rated outcomes than did SMT alone; highest satisfaction and greater gains in strength, endurance and ROM in SMT plus exercise group than SMT group during treatment period.  Similar outcomes at 12 months and 2 years.



	Ceccherelli et al. (1989)6
2-arm double-blind RCT


	Italian women with myofascial syndromes as a result of mild cervical arthrosis or poor posture; no radicular compression pathological findings, neurological impairment, or signs of reflex sympathetic dystrophy of the upper limbs (n=27).


	All patients had 12 sessions on alternate days.

1. Pulsed infrared diode laser beam: 4 most painful muscular trigger points and 5 bilateral homometameric acupuncture points irradiated at each session to a total energy dose of 5 J (n= ).

2. Placebo: same as above except with a nonoperational laser (n= ).


	Outcomes: Neck pain and dysfunction (Italian version of the McGill Pain Questionnaire and the Scott-Huskisson visual analogue scale).

Follow-up: End of series of sessions and 3 months post-baseline.
	Clinically greater pain reduction in active group than placebo group from baseline to end of treatment period and to 3-month follow-up.

	Chiu et al. (2005)7
3-arm RCT

Note: 2 arms of study reported in Chiu et al. (2004)8

	20-70-year old patients with 3+ months of intermittent neck pain recruited from physiotherapy outpatient departments of two hospitals in Hong Kong; no previous injury to neck or upper back from T1 to T6, inflammatory condition (e.g., RA), prior neck surgery, history of malignancy, congenital abnormality of the spine, concurrent treatment from chiropractor or bone setter, other musculoskeletal problems, or acute neck pain with no freedom of movement (n=218).


	1. Control: infrared irradiation for 20 minutes and advice on neck care two sessions per week for six weeks (n=78)

2. Transcutaneous electrical nerve stimulation (TENS): infrared irradiation for 20 minutes followed by TENS to the neck for 30 minutes (n=73).

3. Exercise: infrared irradiation for 20 minutes plus advice on neck care followed by intensive neck exercise program using the Multi Cervical Rehabilitation Unit for two sessions per week for six weeks; 35 minutes per session (n=67).


	Primary outcomes: Verbal numerical pain scale (0 to 10), neck disability (Chinese version of the Northwick Park Neck Pain Questionnaire), and peak isometric strength of neck muscles in six different directions (Multi Cervical Rehabilitation Unit).

Secondary outcomes: Percentage of subjects taking medication and sick leave because of neck pain.

Follow-up: At the end of 6-week treatment period and at 6 months.
	Greater reductions in pain intensity and disability in the TENS and exercise groups during the 6-week treatment period and after 6 months, though the clinical relevance of the differences is questionable; isometric cervical muscle strength improved and maintained to a greater extent in the exercise group than in the other groups.

	Chow et al. (2006)9
2-arm double-blind RCT


	Patients 18 years old or older presenting to one of 17 GPs at a large medical center in Sydney, Australia between July 2002 and May 2003 with unilateral or bilateral neck pain of more than 3 months’ duration and naïve to LLLT; no current litigation or compensation, abnormal upper limb neurological signs indicative of entrapment or impingement, pregnancy, previous cervical spine surgery, systemic rheumatological disease or widespread pain syndrome, photosensitivity or other illness precluding participation (n=90; 85 with complete data).


	All patients had twice weekly 30-minute maximum treatments for 7 consecutive weeks.

1. Active low-level laser therapy: up to 50 tender points in the neck treated with the following laser beam: 15 mm in length and 3 mm at its widest with a wavelength of 830 nm and power of 300 mW in continuous wave mode at a Power Density of 0.67 W/cm2 (n=45).

2. Sham low-level laser therapy: same protocol as above except with laser turned off (n=45).
	Primary outcome: Neck pain severity (10 cm VAS) at 12 weeks from baseline.

Secondary outcomes: General health status (SF-36), disability (Northwick Park Neck Pain Questionnaire, Neck Pain and Disability Scale), pain (Melzack Pain Questionnaire), and patient’s global assessment (Self-assessed Improvement [VAS]). 

Follow-up: At end of treatment course and 12 weeks from baseline.
	Mean neck pain decreased by 2.7 points in the active group and increased by 0.3 points in the sham group after 12 weeks (difference=-3.0; 95% CI -3.8 to -2.1); mean self-assessed global improvement of 43.3% in the active group vs. 2.1% in the sham group (difference=41.7%; 95% CI 27.7 to 55.8).  Minor adverse reactions reported with similar frequency in both groups. 

	Cleland et al. (2005)10
2-arm RCT


	18-60-year old primary-care mechanical neck pain (nonspecific cervicothoracic junction pain exacerbated by neck movements) referrals to orthopedic physical therapy clinic between January and June 2003; no serious spinal conditions, pregnancies, nerve root involvement, previous cervical or thoracic surgery, thoracic hypermobility, or prior spinal manipulative therapy (n=36).


	1. Manipulation: one session of physical therapist administered thoracic manipulations (mean=3.7) with high velocity, small amplitude thrusts directed to segmental mobility restrictions (n=19).

2. Placebo manipulation: one session of physical therapist administered placebo manipulations (mean=3.0) that did not include high velocity thrust maneuvers (n=17).


	Outcomes: Level of resting neck-pain intensity (0 to 100mm VAS).

Follow-up: Immediate (less than 5 minutes post-treatment).
	Mean pain reduction greater in the manipulation group (15.5mm, 95% CI 11.8, 19.2) than in the placebo group (4.2mm, 95% CI 1.9, 6.6).

	David et al. (1998)11
2-arm RCT


	18-75 year-old patients with neck pain >6 weeks referred by GPs, orthopedic surgeons and rheumatologists; postural neck pain, chronic whiplash injury with no instability, occupationally related pain or pain due to cervical spondylosis; no previous acupuncture or physiotherapy for neck pain, neurological signs, anti-coagulant therapy, fibromyalgia, inflammatory neck pain or current DC or DO care (n=70; 56 at 6 weeks, 51 at 6 months).


	1. Physiotherapy including localized mobilization (e.g., Maitland rotation, P-A oscillatory movement and longitudinal traction; maximum of 6 treatments over 6 weeks (n=35).

2. Acupuncture including local needling of trigger points and regional and distal needling; 6 treatments over 6 weeks (n=35).
	Outcomes: Pain intensity (VAS in percent), disability (Northwick Park neck pain questionnaire [NPQ]), cervical joint range of motion (Myrin goniometer), general health (General Health Questionnaire).

Follow-up: 6 weeks and 6 months.
	Both treatment groups improved on all outcomes at 6 weeks and 6 months; overall, no differences between groups.  At 6 weeks, low scorers on NPQ did better on physiotherapy, higher scorers did better on acupuncture, though clinical relevance questionable.

	Dziedzic et al. (2005)12
3-arm RCT


	Referrals 18 years and older from GPs to one of 15 outpatient physical therapy facilities in the Midlands, UK between June 2000 and June 2002 with new clinical diagnosis of nonspecific neck pain (pain and/or stiffness in cervical spine with or without unilateral arm pain); no other consult for neck problem in past 6 months and no red flags including weight loss, fever, progressive neurologic signs, muscle weakness, disturbance of normal sensation, history of malignancy, inflammatory arthritis, polymyalgia rheumatica, osteoporosis, or gross structural neck abnormality, and no contraindications to study treatments, pending compensation claims, or pregnancy (n=350; 317 at 6 weeks; 321 at 6 months).


	Interventions delivered by 55 experienced senior musculoskeletal therapists; maximum of 8 20-minute sessions over 6 weeks, specific interventions at discretion of treating PT.

1. Advice and exercise: individualized education and advice, instruction about appropriate exercises, home exercise program, advice about coping, receipt of “Pain in the Neck” booklet (n=115).

2. Advice and exercise plus manual therapy: receipt of the above plus at each session hands-on passive or active movements, mobilizations, or manipulations to the joints and soft tissue (n=114).

3. Advice and exercise plus pulsed shortwave diathermy (PSWD): receipt of advice and exercise component plus at each session PSWD delivered according to current best available evidence appropriate for UK clinical practice and in accordance with guidelines to good practice (n=121).

d
	Primary outcome: Disability (Northwick Park Neck Pain Questionnaire).

Secondary outcomes: Global assessment of change compared with baseline (5-point scale from much better to much worse), average pain severity over the past 3 days (0-10 numerical rating scale [NRS]), severity rating of patient-nominated main problem over past 3 days (0-10 NRS), number of days lost from paid employment, quality of life (SF-12 physical and mental component scores), satisfaction with treatment (5-point scale), and treatment side effects/adverse events.

Follow-up: 6 weeks and 6 months.
	Mean reductions in Northwick Park scores from baseline to 6 weeks and 6 months were clinically similar in all 3 groups (6 weeks: group 1, 10.1 (SD 12.6), group 2, 8.7 (SD 12.1), group 3, 7.7 (SD 10.8); 6 months: group 1, 11.5 (SD 15.7), group 2, 10.2 (SD 14.1), group 3, 10.3 (SD 15.0); greater satisfaction with treatment in manual therapy group (89% vs. 77% in group 3 and 66% in group 1).

	Ekberg et al. (1994)13
2-arm cohort study


	Workers 18-69 years old in southern Sweden consulting a physician for neck, shoulder, arm or upper thorax pain; employed in present position for at least 2 months; worked 100% of time for at least 4 of past 6 months; pain not due to trauma, malignancy rheumatic disease of the joints (n=107).
	Treatment determined by setting in which patient was seen.

1. Attendees at a primary health care unit were assigned traditional treatment, which consisted of offers of physiotherapy, medications, other treatments as needed (n=40).

2. Attendees in the industrial health care unit were assigned active rehabilitation (8 weeks of exercises, education, information) (n=53).


	Outcomes: Sick leave, pain (10 point VAS, Nordic Questionnaire).

Follow-up: 12 and 24 months by questionnaire and sick leave administrative data.
	No differences in sick leave at 24 months but traditional treatment had faster return to work and fewer sick days in first year.  Immigration status but not intervention type predicted pain.  Improvement in mobility over follow-up for active rehabilitation but not traditional treatment.

	Gam et al. (1998)15
3-arm RCT


	Referrals to Bispeberg Hospital rheumatology department outpatient clinic January 1 – December 1, 1995, 18-60 years old with less than 10 neck-shoulder trigger-points (TPs) lasting > 3 months and sufficiently painful to disturb normal daily activity, and no signs of cervical disc prolapse, systemic disorder, migraine, change in treatment (including medication) in past 3 weeks, or pregnancy  (n=67 [9 subsequent withdrawals]).


	1. Ultrasound (US):  Six weeks of treatment provided twice weekly consisting of: 1) US for 15 minutes (100 Hz, pulse=2:8, intensity 3 W/cm2, 3 min. per TP); 2) massage for 10 minutes (transverse friction followed by myofascial technique); and 3) home exercises (strength and mobility exercises for neck-shoulders, stretching of involved muscles)  (n=18).

2. Sham US:  Same as above, with US detuned (sham)  (n=22). 

3. Control: Usual analgesic use for 6 weeks  (n=18).
	Outcomes: Myofascial TPs (total number); myofascial TP index (total score for consistency and tenderness items, each item graded on 0-3 scale); pain at rest and on daily activities (10 cm VAS); daily analgesic use; global treatment preference (undefined).

Follow-up: 1, 2, 3, 4, 5, and 6 weeks during intervention period; 6 months from end of intervention period.   
	At 6 weeks, no difference between groups for pain at rest, activities, analgesic use, or global treatment preference.  No difference between US and sham-US for number of TPs and TP index; significant reduction in both US groups compared to control group for number of TPs and TP index. 

At 6 months, no difference between US and sham-US  (outcomes undefined); 64% of all respondents (88%) reported good or some effect.  Overall, US doesn’t reduce pain; massage and exercise reduce number and intensity of TPs; no benefit on neck-shoulder pain. 



	Gur et al. (2004)16
2-arm double-blind RCT


	Referrals 17-55 years old in Diyarbakir, Turkey, pain in neck and shoulder girdle lasting at least 1 year and affecting quality of work or daily living, 1 to 10 tender points in shoulder girdle that on palpation induced reproduction of symptoms, diagnosis of myofascial pain syndrome; no infections, inflammatory or allergic reactions in past 2 weeks, no fibromyalgia, chronic fatigue syndrome, mental retardation, upper extremity neurological deficits, advanced osteopathic or arthropathic disorder of cervical spine or shoulder, and no contraindications to therapy including cardiovascular disease, hypertension, coagulapathy, ulcer, recent severe hemorrhage, renal insufficiency, severe hepatic disease, neoplasia, epilepsy, cutaneous pathology or pain of central origin, or pregnancy (n=60; 54 completers).


	Patients in each group received 10 treatments over 2 weeks by physical therapist.

1. Active 904 nm Ga-As low level infrared laser, class III b: 3-minute treatment at each trigger point (up to 10) using a standard technique (n=30; 28 completers).

2. Placebo: same as above except no laser beam emitted (n=30; 26 completers).
	Primary outcome: neck pain and disability (Neck Pain and Disability Scale).

Secondary outcomes: pain at rest (VAS), pain at movement (VAS), self-assessed improvement in pain (VAS), number of trigger points, depression (Beck Depression Inventory), and quality of life (Nottingham Health Profile).

Follow-up: 2, 3, and 12 weeks.
	Mean Neck Pain and Disability Scale scores lower in active group than in placebo group at all follow-up points (2 weeks: 38.45 vs. 61.87; 3 weeks: 20.98 vs. 59.12; 12 weeks: 41.14 vs. 63.29); perceived percentage improvement greater in active group than placebo (63% vs. 19%, p<0.01), and mean pain scores, number of trigger points, and depression and quality of life scores less in active group at all follow-up points, but most appreciably at 2 and 3 weeks.

	Hagberg et al. (2000)17
2-arm RCT


	Swedish female industrial workers; job involves constrained sitting posture with repetitive hand movements; seeking medical care for neck or shoulder pain of gradual onset and work related; pain of at least 3 months duration; no history of trauma, no more than 90 days sick leave in past 6 months (n=77; 8 dropouts).


	36 scheduled training sessions over 12 weeks.

1. Isometric shoulder endurance training (n=43 [5 dropouts]).

2. Isometric shoulder strength training (n=34 [3 dropouts).
	Primary outcomes: Pain intensity (VAS), arm motion, muscle strength, shoulder flexion, abduction, and outward rotation, grip strength, shoulder endurance.

Follow-up: 4, 8, 12 (end of treatment), 16 and 24 weeks by self-report and clinical assessment by non-blinded observer.
	Little evidence of clinically important difference in treatment effect.

	He et al. (2004)19
He et al. (2005)18
2-arm RCT


	20-50-year old female sedentary office workers with neck and shoulder pain for at least 3 months during the past year recruited from five large companies in Oslo, Norway; no diabetes, neurological, rheumatologic or other diseases, not pregnant or breastfeeding, and no concurrent treatment for chronic pain (n=24).
	All participants had 10 45-minute treatments over 3 to 4 weeks.

1. Acupuncture: combination of body acupuncture and electroacupuncture, and ear acupressure to acupoints assumed to have a positive effect (n=14).

2. Placebo: electroacupuncture without applying any voltage to sham acupoints (n=10).


	Outcomes: Pain intensity and frequency, degree of headache (0 to 100 VAS), and pressure pain threshold (algometer) [#1455]; pain-related activity impairment at work, sleep quality, anxiety, depression, and satisfaction with life [#1729].

Follow-up: Immediately after, 6 months and 3 years post-final treatment.
	Greater decreases in intensity and frequency of pain and degree of headache during treatment period in active vs. placebo group; differences attenuated at 6 months but grew at 3 years; pressure pain thresholds generally higher in active group through 6 months; pain-related social and psychological outcomes also favored active group at both short and long-term follow up.



	Høivik et al. (1983)20
2-arm double-blind, placebo controlled, age and pain stratified RCT


	Patients in Norway 18-70 years old seeking treatment for neck or neck/thorax pain (n=44).
	1. Combination of 35 mg orphenadrine and 450 mg paracetamol (Norgesic) 3 times daily for a week (n=22).

2. Placebo, same frequency and duration (n=22).

All patients permitted to use additional paracetamol.


	Outcomes: Pain intensity (VAS); clinically significant relief defined as pain relief greater than or equal to 20 mm.

Follow-up: Daily for 8 days.
	Active treatment more effective in controlling pain starting by day 2.  Clinical pain improvement observed in 15 (68%) active treatment and 5 (23%) placebo treatment patients.

	Hong et al. (1982)21
4-arm RCT


	Source population unknown, USA.

Ages 18-62, volunteers without pain or any neurologic signs  (n=49) and volunteers with neck or shoulder pain periodically or consistently for more than 1 year (n=52).  No signs except for muscle spasm or tightness, no treatment in the past 6 months (n=101).


	1. Non-magnetic necklace without pain (n=24).

2. Non-magnetic necklace with pain (n=25).

3. Magnetic necklace without pain (n=25).

4. Magnetic necklace with pain (n=27).

All patients told to wear necklace for 3 weeks.
	Outcomes: Changes in intensity and frequency of neck pain and stiffness (0 to 4 scales) over the 3-week intervention period.  Excitation threshold of suprascapular nerve and axillary F-loop latency of ulnar nerve (i.e., proximal conduction time) assessed weekly over the 3 weeks.

Follow-up: 3 weeks.
	Intensity and frequency of pain reduced in both necklace groups, but no differences between groups.  Ulnar nerve conduction time reduced in magnetic necklace subjects without pain but not in those with pain; no between-group differences in excitation thresholds.



	Horneij et al. (2001)22
3-arm RCT


	Female home-care nursing aides and assistant nurses in a medium-sized city in southern Sweden; permanently employed, 50% or more time, not pregnant and with no diseases that could affect participation (n=282).
	1. Individual physical training program (IT) designed to improve cardiovascular fitness; follow-ups at 1 and 2 weeks and 3 and 6 months (n=90).

2. Stress management program in groups (SM) designed to deal with stress induced by lack of social support, low decision latitude/work control, and perceived psychological work load; groups met once weekly for 7 weeks, 1.5 hours per session; follow-ups at 3 and 6 months (n=93).

3. Non-intervention (control) group; participants asked to live as usual (n=99).


	Outcomes: Changes in neck and shoulder pain (Nordic Questionnaire), pain perception, interference with work/leisure activities due to neck-shoulder pain

Follow-up: 12 and 18 months (n=169).
	No appreciable differences in outcomes between groups at 12 or 18 months.

	Hoving et al. (2002)24
Korthals-de Bos et al. (2003)39
Hoving et al. (2006)23
3-arm age-symptom-severity stratified RCT


	General practice 18-70 year old patients in The Netherlands with non-specific neck pain for at least 2 weeks; no physical or manual treatment in past 6 months, history of surgery, or litigation (n=183).
	All patients allowed to perform home exercises and continue medication use.  Intervention for up to 6 weeks.

1. Manual therapy for up to 6 times; defined as passive movements to restore normal spinal function (n=60 ).

2. Physical therapy for up to 12 sessions; included active exercise, postural exercises, stretching, relaxation exercises and functional exercises (n=59 ).

3. Continued GP care, including advice on prognosis, psychosocial issues, self-care, ergonomics and encouragement (n=64).


	Primary outcomes: Self-perceived recovery, pain severity (11-point scale), functional disability (Neck Disability Index) and observer rated physical dysfunction (11-point scale).

Secondary outcomes: Severity of the most important functional limitation (11-point scale), cervical range of motion (Cybex Electronic Digital Inclinometer), and general health status (0-100 health index of the Euroqol scale).

Economic outcomes: Cost-effectiveness and cost-utility ratios (Korthals-de Bos et al. (2003).

Follow-up: 6 weeks (during treatment), 7 and 13 weeks, and 6 and 12 months through self-report and blinded observer.


	Manual therapy showed faster improvement than physiotherapy and GP groups at 7 weeks, but no appreciable differences at 13, 26 and 52 weeks; perceived recovery greatest in manual therapy vs. other groups at 7 (68%) and 13 (72%) weeks; more PT than GP patients recovered by 7 (51% vs. 36%) and 13 weeks (59% vs. 42%); small differences in perceived recovery rates at 1 year (MT: 75%, PT: 63%, GP: 56%); mean improvements in cervical flexion-extension were greater in the manual therapy group than in the other groups at 13 and 52 weeks; cost-effectiveness and cost-utility ratios favored manual therapy.

	Hurwitz et al. (2002)25
Hurwitz et al. (2004)27
Hurwitz et al. (2005)26
8-arm 2x2x2 factorial RCT


	Primary care HMO patients 18-70 years old in the U.S. with neck pain of any duration between Feb. 9, 1998 and June 30, 2000 and no treatment in past month; no severe pathology or coexisting disease, progressive neurologic deficit, history of stroke or transient ischemic attacks, or third party liability or workers’ compensation (n=336).
	All participants were treated by chiropractors and received information about posture and body mechanics.

1. Spinal manipulation: At least one controlled dynamic thrust directed at 1 or more upper thoracic or cervical spine segments (n=171).

2. Spinal mobilization: At least one low velocity variable amplitude movement within the patient’s passive range of motion directed at 1 or more restricted upper thoracic or cervical spine joint segments (n=165).

Heat and electrical muscle stimulation (EMS): Participants assigned to heat received a 10-minute application of moist heat prior to the manual therapy; participants assigned to EMS received a 10-minute application of this modality; participants assigned to receive both received them simultaneously, followed by the manual therapy.
	Outcomes: Changes in average and most severe neck pain (11-point scale) in the past week, and changes in neck disability (Neck Disability Index); adverse reactions.

Follow-up: 2 and 6 weeks, and 3 and 6 months; adverse reactions at 2 and 4 weeks.
	Clinical improvements in neck pain and disability were similar in all groups at 2 and 6 weeks and 3 and 6 months; transient adverse reactions more frequent in the manipulation than in the mobilization group at 2 and 4 weeks; moderate to severe baseline neck disability associated with subsequent adverse neurologic symptoms.

	Irnich et al. (2001)29
3-arm RCT


	Consecutive pre-selected patients from 3 outpatient departments, referrals from GPs and from public advertisements, Germany.

Ages 18-85, chronic neck pain, painful restriction of cervical mobility for longer than 1 month, no treatment in past 2 weeks, no prior surgery, fracture/dislocation, neurologic deficits, systemic disorders, treatment contraindications (n=177).
	1. Needle acupuncture; according to traditional Chinese medicine, performed by licensed medical acupuncturist (n=56).

2. Massage; effluerage, petrissage, friction, tapotement, and vibration, performed by physiotherapist (n=60).

3. Placebo; sham laser acupuncture with inactivated laser pen, performed by licensed medical acupuncturist (n=61).

5 treatments over 3 weeks for all groups.
	Primary outcome: Change in maximum pain related to motion from before to 1 week after the 5 intervention visits (VAS).

Secondary outcomes: Cervical ROM (3D ultrasound time motion analyzer), pain related to movement (VAS), pressure pain threshold (pressure algometer), changes in spontaneous pain, motion related pain, global complaints (7-point scale), quality of life (SF-36).  Follow-up: During and 1 week and 3 months post-treatment. 


	Greater improvement in pain related to motion among needle acupuncture patients than massage patients from baseline to 1 week post-intervention visits; no difference between needle and sham acupuncture; secondary outcomes mostly favored needle acupuncture; greatest effects favoring acupuncture found in patients with myofascial pain and pain for more than 5 years.

	Irnich et al. (2002)28
3-arm double-blind crossover RCT


	Consecutive patients presenting to the Department of Physical Medicine and Rehabilitation and the interdisciplinary Pain Unit at the University of Munich with neck pain >2 months and myofascial or irritation syndrome and no radicular syndrome, segmental instability, fracture or surgery of the cervical spine, contraindications to acupuncture, or drug, physical or manual treatment in the past 4 weeks (n=36; 34 in analysis).


	Each patient was treated once with each treatment; 30-minute treatment sessions, 1-week wash-out period between treatments.

1. Needle acupuncture at distant points.

2. Dry needling (myofascial trigger point therapy with needles).

3. Sham laser acupuncture.
	Outcomes: Motion-related pain intensity (100 mm VAS), cervical range of motion (hemispherical measuring shell), and assessment of changes in general complaints (11-point rating scale from much worse [-5] to much better [+5]).

Follow-up: 15-30 minutes post-treatment.
	For motion-related pain, acupuncture at distant points reduced pain scores by about one-third compared with dry needling and sham; ROM improved more in the needling groups; perception of improvement greater in Group 1 than Groups 2 and 3, and no difference between Groups 2 and 3.  Clinical relevance of any differences is questionable.

	Jordan et al. (1998)30
3-arm RCT


	Consecutive referrals to an orthopedics department, Denmark.  Ages 20-60, non-pathological neck pain for greater than 3 months, no physical treatments for neck pain in past 6 months (n=119).
	1.Intensive training of the cervical musculature; twice weekly 60-75 min. sessions for 6 weeks (n=40).

2.Active and passive physiotherapy including manual traction and mobilization; twice weekly 30-45 min. sessions for 6 weeks (n=39).

3.Chiropractic spinal manipulation; twice weekly 15-45 min. sessions for 6 weeks (n=40).

All patients received instructions on home exercises and attended a 1.5-hour  “neck school.”


	Primary outcomes: Self-reported pain, disability, medication use, patients’ perceived effect, physician’s global assessment.

Secondary outcomes: maximal isometric voluntary contraction in flexion and extension; isometric endurance of cervical extensors, cervical ROM.

Follow-up: End of treatment (6 weeks) and at 4 and 12 months post-treatment by mailed questionnaire.


	No clinically meaningful differences between the treatment arms; intensive training patients had greater endurance levels than other patients post-treatment.

Treatment arms very similar; low baseline pain and disability levels.

	Jull et al. (2002)31
Stanton and Jull (2003)50
4-arm RCT


	Set in five centers through Australia. Subjects 18-60 years old with cervicogenic headaches that were associated with neck pain and aggravated by neck movement; at least one headache episode per week for at least 2 months (n=200; 7 dropouts).
	1. Manipulative Therapy: high velocity, low-amplitude manipulation described by Maitland; mobilisation (low velocity), 30 minute session duration, 2 sessions/wk, 8-12 sessions total (n= 48).

2. Combined Therapy: manipulation, mobilisation, exercise, 30 minute session duration, 2 sessions/wk, 8-12 sessions total (n=49).

3. Exercise Therapy (ExT): therapeutic low load exercise to cervical-scapular region: 30 minute session duration, 2 sessions/wk, 8-12 sessions total (n=51).

4. Control Group:  no treatment, 6 weeks, 8-12 sessions (n=46).
	Primary outcome: Change in headache frequency from baseline to time post intervention and to 12 months.

Secondary outcomes: headache intensity (VAS scale) and duration (average hours of headache in last week), Northwick Park Neck Pain Questionnaire, perceived effect of treatment, and medication intake.

Follow-up: 12 months.
	Overall the treatments lead to 75% of subjects reporting 50% or better reduction in headache frequency and 35% experiencing complete relief of headaches. Groups were similar, although there was a 10% better likelihood of achieving a good or excellent outcome in the combined manipulation and exercise therapy groups. 

	Karppinen et al. (1999)32
2-arm pair-matched RCT


	Patients of the Finish Defence Force; seeking treatment for chronic neck and shoulder pain and/or headache and with posterior occlusal support present, but with no clinical signs of organic TMJ disease.  Patients matched on age, gender and type of dental occlusion in pairs, then randomized to intervention groups (n=40).


	1. Occlusal adjustment:  alignment of dental occlusion to the temporomandibular joints (n=20).

2. Mock occlusal adjustment: adjustment performed in an identical way except that non-abrasive burs were used or uneven margins of old fillings were ground without changing the occlusal contacts. (n=20).


	Outcomes: Self-reported pain and discomfort (10 cm VAS), physical examination, cervical radiographs and EMG recordings.  

Follow-up: 6 weeks and 12 months after treatment; at 60 months, follow-up of pain/discomfort and physical examination only. 
	Good short term response in both groups.  At longer term follow-up, small but statistically significant improvement in pain and stiffness. 

	Klaber Moffett et al. (2004)33
Manca et al. (2006)41
2-arm RCT
	Adult patients (mean age 48 years) with neck pain of at least 2 weeks’ duration referred by GPs to physiotherapists in the UK between Sept. 1999 and Aug. 2000; no serious pathology, main pain below elbow or elsewhere, and no serious coexisting disease, neck treatment in past 6 weeks or intent to pursue treatment, or surgery on the neck (n=268).
	1. Brief intervention: 1 to 3 sessions of cognitive behavioral-type therapy emphasizing self management and return to normal function given by 12  physiotherapists (n=139).

2. Usual physiotherapy: 1 to 5 treatment sessions by physiotherapists according to their individual professional judgment using advice, mobilization, home exercises, and modalities (n=129).


	Outcomes: Changes in functional disability from neck pain (Northwick Park neck pain questionnaire), health-related quality of life (SF-36), and fear avoidance behavior (Tampa scale for kinesophobia).

Economic outcomes: Cost effectiveness analysis using QALYs estimated from EQ-5D (Manca et al., 2006).

Follow-up: 3 and 12 months.
	No differences between groups at 3 months; marginally better outcomes with usual physiotherapy at 12 months; outcomes were similar for patients who preferred and received brief intervention and for those who received usual physiotherapy.

Lower cost and lower QALYs for brief intervention (incremental cost per QALY for usual physiotherapy=68,000 pounds).



	Koes et al. (1991, 1992abc, 1993)34-38 

4-arm RCT


	Patients with neck or back pain of at least 6 weeks’ duration and limited range of motion in the UK between Jan. 1988 and Dec. 1989 recruited from GPs and advertisements; no underlying pathology or PT or manual care in past 2 years, and not pregnant (n=256 total; n=64 with neck pain).
	All treatments given for a maximum of 3 months.

1. Physiotherapy: exercises, massage, and physical modalities (n=20).

2. Manual therapy: manipulation and mobilization of the spine (n=13).

3. Continued treatment by the GP: prescription medications, advice about posture, home exercises, participation in sports, bed rest, and other treatment modalities (n=17).

4. Placebo: physical examination plus detuned shortwave diathermy and detuned ultrasound by PT, twice weekly for 6 weeks (n=14).


	Primary outcomes: severity of complaint (10-point scale), global perceived effect (6-point scale), pain (6-point scale) and functional status (100-point scale).

Secondary outcomes: Physical functioning (active cervical spinal movement) and spinal mobility (Cybex-assessed range of motion). 

Follow-up: 3, 6, 12, 26, and 52 weeks.
	Greater mean improvement in physical functioning (range of motion) in manual therapy group compared with physiotherapy group at 12 weeks (4.8 vs. 3.4), and in pain improvement at 12 months (4.5 vs. 4.1), though differences are not clinically meaningful; no meaningful between-group differences for any of the outcomes at any follow-up point. 

	Lavin et al. (1997)40
2-arm crossover RCT


	Patients with neck pain with or without cervicogenic headache treated at an outpatient center between April and June, 1995; no history of dementia, neoplasm, or infection in cervical region (n=46).
	Crossover design where patients tried 3 different pillows (current pillow, water-based pillow, roll pillow) for 2 weeks each (n=46).
	Outcomes: Visual-analogue scale for pain intensity and 0-100% scale for pain relief (recorded in diaries upon awakening and prior to going to sleep), Sleep Questionnaire (length of time to fall asleep, number of nighttime awakenings, difficulty falling back to sleep, sleep duration, sleep quality, restfulness, and perception of sleep compared to normal sleep), Sickness Impact Profile and satisfaction with pillow (7-category ordinal scale).

Follow-up: Assessments at end of each intervention period.


	Water pillow resulted in lower morning pain intensity, increased pain relief, improved sleep, greater satisfaction and better physical function.

	Martinez-Segura et al. (2006)42
2-arm RCT


	20-55 year-old primary care referrals to a physical therapy and osteopathy clinic in Alicante, Spain between February and September 2005 with mechanical neck pain of at least 1 month duration, C3-C4 or C4-C5 intervertebral joint dysfunction, no contraindication to manipulation, fibromyalgia, previous whiplash injury, cervical spine surgery, diagnosed cervical radiculopathy or myelopathy, spinal manipulation within the past month, or positive extension-rotation test (n=71).


	1. High-velocity, low amplitude (HVLA) thrust applied to dysfunctional cervical level (n=34).

2. Manual mobilization procedure without thrust applied to dysfunctional cervical level (n=37).
	Outcomes: Active cervical range of motion (cervical goniometric device) and neck pain at rest 5 minutes post-treatment (10-cm VAS).

Follow-up: 5 minutes.
	Mean increases in cervical range of motion and mean decreases in neck pain were greater in the manipulation group than the mobilization group (pre-post pain VAS, 3.5 vs. 0.4; P<0.001).

	McReynolds and Sheridan (2005)43
2-arm RCT


	18-50-year olds with acute musculoskeletal neck pain of less than 3 weeks’ duration presenting to three emergency department teaching hospitals (2 Level I, 1 Level III) in Texas between Jan. 1999 and June 2002; extensive exclusion criteria including radiculopathy, comorbidity, previous neck surgery, current litigation, compensation receipt, pregnancy, substantial trauma, contraindications to manipulation, and others (n=58).


	1. Osteopathic manipulative treatment (OMT): combination treatment consisting of high-velocity, low-amplitude thrust, muscle energy, and soft-tissue techniques left to discretion of enrolling physician and based on patients’ needs, lasting less than 5 minutes (n=29).

2. Intramuscular ketorolac: 30mg of ketorolac tromethamine ordered by the enrolling physician and administered by the nursing staff (n=29).
	Outcomes: Change in pain intensity (11-point numerical rating scale) and patient perception of pain relief (5-point pain relief scale: no relief, some relief, moderate amount of relief, a lot of relief, complete relief); adverse effects.

Follow-up: 1 hour.
	Greater pain reduction in OMT group (2.8, 95% CI 2.1-3.4) than in ketorolac group (1.7, 95% CI 1.1-2.3), mean difference=1.1, 95% CI 0.2-1.9; greater proportion of OMT than ketorolac group reported “a lot of” or “complete” relief 1-hour post-treatment (37% vs. 21%); clinical significance questionable, however; adverse effects reported by 8 patients in ketorolac group vs. 1 in OMT group.

	Ozdemir et al. (2001)44
2-arm RCT


	Patients 20-65 years old admitted to a physical medicine and rehabilitation polyclinic in Trakya, Turkey with symptoms indicative of cervical osteoarthritis (history of mechanical localized neck pain, osteophytes, joint narrowing, sclerosis of vertebral margins and subchondral cysts); no cervical disc herniation diagnosed by physical examination and CT, muscle weakness, other rheumatologic, neurological, metabolic, endocrine, or neoplastic disease (n=60).


	1. Low-power laser therapy (LPL): 10 consecutive days of 3-minute treatment with Ga-As-Al with 50 mW and wavelengths of 830 mm (n=30).

2. Placebo laser: same protocol as active group but with inactive laser (n=30).
	Outcomes: Pain and pain-related physical findings (VAS, paravertebral muscle spasm, lordosis angle, cervical range of motion) and neck disability (Neck Pain Disability Scale) 

Follow-up: After the final treatment on 10th consecutive day.
	Mean pain and neck disability improvements were greater in the active group than the placebo group between baseline and day 10: pain VAS decreased from 7.7 to 2.4 in active group vs. 7.3 to 6.8 in placebo group; disability score decreased from 82.6 to 24.5 in active group vs. 81.6 to 74.8 in placebo group.

	Persson et al. (1997)45
3-arm RCT


	18-65 year-old referrals to the outpatient clinic of the neurosurgical department of University Hospital, Lund, Sweden, between 1991 and 1992; cervicobrachial pain of 3+ months’ duration corresponding to nerve root compressed by spondylotic encroachment with or without MRI or CT-verified disc bulge; no spinal cord compression, whiplash or other traumatic injury, or somatic or psychiatric disease (n=81).
	1. Surgery: single-level anterior cervical decompression and fusion (Cloward technique); no physiotherapy in first 14-16 weeks (n=27).

2. Individually adapted physiotherapy: 1-2 30-45 minute sessions weekly for 3 months (15 total), modalities, manual traction and mobilization, active exercises, ergonomic and postural advice (n=27).

3. Cervical collar: shoulder-resting rigid collar to be worn daily for 3 months; soft collar at night if requested (n=27).


	Outcomes: Present and worst pain intensity (VAS), pain drawing, functional status (Sickness Impact Profile), mental well-being (Mood Adjective Check List), perception of cervicobrachial symptom improvement (restored, improved, unchanged, worse).

Follow-up: 14-16 weeks and 15-16 months.
	After 3 months post-baseline, pain intensity and function improved more in Groups 1 and 2 than in Group 3; no improvement in Group 3 during initial 3 months.  After 15-16 months, no appreciable differences between groups  in any of the outcomes, including perception of improvement.

	Revel et al. (1994)46
2-arm RCT


	Untreated outpatient rheumatology patients 16 years old or older with neck pain persisting for more than 3 months; no inflammatory, tumoral or infectious diseases, or signs of cervical radiculopathy or myelopathy (n=60).


	1. Rehabilitation group: symptomatic treatment (e.g., anti-inflammatory and analgesic drugs) plus 15 30-40 minute individual exercise sessions over 8 weeks led by 2 physical therapists focusing on eye-neck coordination and improving neck proprioception (n=30).

2. Control group: symptomatic treatment without rehabilitation (n=30).


	Outcomes: Neck pain intensity (100mm VAS), daily amount of NSAIDs and analgesic drugs, cervicocephalic kinesthesia (head repositioning accuracy), and patient’s overall assessment of functional improvement (very improved, improved, little improved, not improved, worse).

Follow-up: 10 weeks. 
	Mean pain intensity decreased more in the rehabilitation group than in the control group (21.8 vs. 4.3; P=0.004); head repositioning accuracy improved in the rehabilitation group but not in the control group (2 vs. 0; P=0.005); 60% of patients in the rehabilitation group vs. 27% in the control group reported improvement as good or very good (P=0.01).



	Rothwell et al. (2001)47
Case-control study


	Population-based, included all eligible for Ontario Health Insurance Plan.

Cases: admissions to hospital with vertebrobasilar dissection (n=582).

Controls: age and gender matched; randomly selected from the Ontario Registered Persons Database (n=2,328).


	Chiropractic manipulation vs. no manipulation; (chiropractic visit with cervical diagnosis considered to be a proxy for neck manipulation).
	Outcome: Vertebrobasilar dissection or occlusion (discharge diagnosis records).

Follow-up: 1 day, 1 week, 1 month or 1 year between chiropractic visit and dissection.
	Increased risk of vertebrobasilar dissection after chiropractic visit.  VBA cases under 45 years were 5.03 (95% CI 1.32-43.87) times more likely to have seen a chiropractor within the past week.  No increased risk at 45 years or older.

	Skillgate et al. (2007)48
2-arm RCT


	Employees with work or leisure-time disabling back or neck pain for at least 2 weeks at two large companies in Stockholm, Sweden between March and Sept. 2005; no pregnancies, specific diagnoses such as slipped disc or spinal stenosis, or visits to a naprapath in past 2 months or other manual therapy except massage in past month, too gentle symptoms exposure to advice to stay active, shoulder joint pain, surgery in painful area, or “red flags” such as serious disease or recent trauma in the area (n=409 [265 with neck pain]; 387 with complete data).


	1. Naprapathic manual treatment: maximum of 6 45-minute manual treatments over 6 weeks given by one of 8 licensed naprapaths focusing on soft and connective tissues to decrease pain and re-establish musculoskeletal function including manipulation, mobilization, massage, and stretching, plus possibly electrotherapy and preventive and rehabilitating advice on physical activity and ergonomics (n=206 [131 with neck pain]; 196 [119 neck] patients with complete data).

2. Evidence-based care provided by a physician: in conjunction with examination, advice and support to stay active aiming to empower the patient, advice on exercises, and a booklet with back and neck pain information; second consult after 3 weeks scheduled (n=203 [134 with neck pain]; 191 [115 neck] patients with complete data).


	Primary outcomes: Pain and disability (von Korff items with 11-point [0-10] scales for actual pain, and worst and average pain in preceding 4 weeks [pain outcome = mean of these scales], and interference with daily activities, recreational/social activities, and work in past 4 weeks [disability outcome = mean of these scales], and modified version of 13-item [11 points each] Whiplash Disability Questionnaire with “whiplash” replaced with “low back/neck pain.”

Secondary outcomes: perceived recovery (“How have your symptoms changed since the trial started?” [11 points from -5 (“very much worse”) to 5 ( “very much better”)]) and quality of life (7-point categorical “faces of life scale” consisting of 7 faces with different expressions correlated to different quality of life).

Follow-up: 3, 7, and 12 weeks from baseline.


	Neck-pain patients only: Differences between groups at 3 weeks were negligible; at 7 and 12 weeks, all outcomes favored the naprapathic group; at 12 weeks, 60% of naprapathic patients reported being “very much improved” vs. 14% of medical patients (risk ratio [RR] = 4.3, 95% CI 2.6 – 6.9); 176 minor adverse reactions (e.g., muscle soreness, tiredness, increased pain) reported among naprapathic patients.

	Smania et al. (2005)49
3-arm RCT


	Patients 18-80 years old undergoing treatment at the Centro di Rieducazione Funzionale of the Policlinico G.B. Rossi in Verona, Italy between January and June 2002 for myofascial pain syndrome of the superior trapezius muscle; no fibromyalgia, mental retardation, neurological deficits involving upper limbs, or advanced cervical spine or shoulder arthropathic disorders, contraindications to therapies, metallic implants, and pregnancies (n=53; 47 with complete data).


	1. Repetitive magnetic stimulation (rMS): 10 daily 20-minute sessions using a Magstim Super Rapid Stimulator over the most painful trigger point (n=17)

2. Transcutaneous electrical nerve stimulation (TENS): 10 daily 20-minute sessions using a Phyaction 787 instrument (n=18).

3. Placebo: 10 daily 20-minute seesions using an ultrasound device positioned over the trigger point with gel applied and unit turned off (n=18).
	Outcomes: Neck pain and disability (20-item Neck Pain and Disability Visual Analogue Scale), trigger point pain threshold (pressure algometer), characteristics of TP (manual palpation, 0-4 scale), cervical range of motion contralateral to affected side (tape measure)

Follow-up: end of treatment period, and 1 and 3 months post-treatment.
	Mean improvements in all outcomes at all follow-up points were greater in the rMS group than the placebo group at all follow-up points (P<0.05); TENS better than placebo in neck pain and disability post-treatment (P<0.05) but not later; rMS similar to TENS post-treatment but better than TENS in all outcomes at 1 and 3 months (P<0.05); clinical significance of differences questionable, however.

	Sterling et al. (2001)51
Double-blind crossover RCT with 3 conditions


	Australian subjects with mid to lower cervical spine pain of insidious onset of greater than 3 months’ duration and assessed by a manipulative physiotherapist as having symptoms originating from C5/6; no history of cervical spine trauma or surgery, referred pain or radiculopathy, headache, dizziness or other upper cervical spine symptoms, or diabetes or peripheral vascular disease (n=30).


	For each condition, patient positioned prone with the cervical spine neutral, session duration 6 minutes, 24 hours or more between sessions:

1. Spinal manipulative therapy (SMT): 3 1-minute applications of Maitland grade III (passive mobilization) postero-anterior technique to the articular pillar of C5/6 on the patient’s symptomatic side.

2. Placebo: 3 1-minute applications of manual contact applied over the articular pillar of C5/6 on the symptomatic side with no movement of the vertebral segment.

3. Control: no physical contact between the patient and researcher for 6 minutes.


	Outcomes: EMG activity in superficial neck flexors during cranio-cervical flexion test, neck pain at rest and at end range of cervical rotation to symptomatic side (VAS), pressure pain threshold (electronic digital algometer), thermal pain threshold (Thermostat system), skin conductance (AT64 skin conductance monitor), and skin temperature (AT42 skin temperature monitor).

Follow-up: Immediate.
	Decreased superficial neck flexor muscle activity at lower levels of cranio-cervical flexion test, decreased VAS pain scores at rest, increased pressure pain threshold on treatment side, and increase in skin conductance followed mobilization but not placebo or control conditions (P<0.05 for all differences between conditions except mobilization vs. placebo for VAS at rest [P=0.091]). 

	Taimela et al. (2000)52
3-arm single-blind, sex-age-severity stratified RCT


	Workers 30-60 years old recruited from workplaces in Finland through occupational health care system with nonspecific, recurrent or chronic neck pain lasting longer than 3 months, causing pain, functional impairment and physical disability; non  pathological etiology (n=76; 14 lost to follow-up).


	1. Multimodal (active) group: 2 sessions per week for 12 weeks; cervicothoracic stabilization training for endurance and coordination, relaxation training, behavioral support to reduce anxiety and fear; eye fixation exercises, seated wobble board training (n=25).

2. Home group: one lecture on neck pain and written information about neck exercises; plus practical training; 2 sessions (n=25).  3. Control group: same as home group without the 2 sessions of practical training (n=26).


	Outcomes:  Pain intensity (VAS), physical impairment (13 activities of daily living on VAS scale), use of pain medication, Fear Avoidance Beliefs, self-rated overall benefit; symptoms, changes in work and daily habits, cervical ROM, pain threshold.  

Follow-up at 3 months (end of intervention) and 12 months through self-report, interview and clinical examination.
	Self-reported overall benefit highest in active group; home group better than controls.  Active treatment had reduced neck symptoms, improvements in general health and in self-perceived working ability.  Active and home groups had lower pain at 3 months but no differences at 12 months. No important differences in mobility and pain threshold.

Self experienced benefits did improve over time although there were no differences between groups.

	Thorsen et al. (1992)53
2-arm double-blind, crossover RCT


	Female employees 18-65 years old with shoulder troubles at 3 hospitals in Copenhagen were solicited to participate; neck and shoulder girdle pain lasting at least 1 year, affecting activities; shoulder girdle “trigger points” (1 to 10) that reproduce symptoms; no alcohol abuse, “a general disease”, pregnancy, or classic migraine (n=52; 5 withdrawals).


	1. Low Level Laser Therapy (LLLT): 0.9 J to each trigger point either continuous (first 25 subjects) or “pulsed mode.”

2. Placebo.

Cross over at 3 weeks treatment. 


	Primary outcomes: VAS for pain and function.

Secondary outcome: Analgesic usage, therapists belief in which device was active versus sham.

Follow-up: 2, 4, and 12 weeks. 
	No effect of LLLT was found compared to placebo control. 

All therapists (5) judged the placebo treatment to be the active treatment.   Trend to better results in placebo group.

	van den Heuvel et al. (2003)54
3-arm cluster RCT


	Large office organization employees 18 to 50 years old in 22 locations in The Netherlands working 4+ days per week on computers for 5+ hours per day, with complaints in the neck, shoulders, arms, wrists, hands, or fingers for 2+ weeks considered work-related and not being medically treated; no other health problems (n=268; n=219 after 8 week intervention period).
	All groups had workplace ergonomic evaluation and adjustments to current ergonomic standards if necessary; all subjects received booklet with general information on neck and upper-limb disorders.

1. Intervention 1: computer software stimulated 5-minute rest breaks and 7-second microbreaks (n=97; n=79 at 8 weeks).

2. Intervention 2: same as above plus stimulus to perform 4 physical exercises of 45 seconds each at the start of each break (n=81; n=66 at 8 weeks).

3. Control group: no intervention (n=90; n=74 at 8 weeks).


	Primary outcomes: perceived overall recovery from complaints (7-point scale: 1=complete recovery, 2=much improvement, 3=little improvement, 4=no change, 5=slight deterioration, 6=much deterioration, 7=worse than ever before).

Secondary outcomes: frequency of complaints (no pain, 1 day, 2-3 days, 4-7 days), severity of complaints (1 to 10 scale), self-reported sick leave, and productivity (mean number of key strokes).

Follow-up: Outcomes assessed at end of 8-week intervention period.
	Participants in the intervention groups were more likely to self-report recovery (55% vs. 34%), less likely to report deterioration (4% vs. 20%), and were more productive; no differences between groups in changes in severity or  frequency of symptoms, or in reported sick leave; no differences in outcomes between the two intervention groups.

	Vas et al. (2006)55
2-arm RCT


	Primary care outpatients 17 years old or older at the Pain Treatment Unit at a Primary Attention Healthcare Centre of the Andalusian Public Health Service in Spain from June 2002 to June 2004 diagnosed with uncomplicated neck pain of more than 3 months’ duration with a motion-related neck pain intensity of 30 or greater on a 100mm VAS and no treatment during preceding week; no previous acupuncture, neuropathologic, infectious, inflammatory, neoplastic, endocrine, metabolic or visceral cause of neck pain, cervical spine fracture, trauma, or surgery, non-specific fever, severe psychiatric illness or disorder of overall health state, infectious disease, severe or generalized dermapathy, sign of malignant tumor, incompatibility with medication in protocol, occupation-related lawsuit arising from neck pain, or pregnancy (n=123; 85 with complete data).


	All patients had 5 treatment sessions over 3 weeks and were provided with analgesic rescue medication (diclophenac) once weekly.

1. Acupuncture: points selected on basis of traditional Chinese treatment methods for cervical pain, needles kept in place for 30 minutes and manually stimulated every 10 minutes; patients told to apply pressure to each ear point for a series of 10 repeats 3 times daily (n=61; 45 in analysis).

2. TENS-placebo: TRANSMED 911 with no current passing through electrodes placed at the Jianjing (GB 21) bilateral acupuncture point; patient’s state checked and TENS-placebo potentiometer adjusted every 10 minutes (n=62; 40 in analysis).
	Primary outcomes: change in maximum motion-related neck pain intensity (100mm VAS) between baseline and end of treatment.

Secondary outcomes: neck disability (Spanish version of Northwick Park Neck Pain Questionnaire) at end of treatment, active and passive cervical mobility (goniometry), health-related quality of life (Spanish version of SF-36) at end of treatment and 6 months later, use of rescue medication, and neck pain intensity 6 months after final treatment (VAS).

Follow-up: One week and 6 months after final treatment.
	Mean decreases in neck pain intensity greater in the acupuncture group than the TENS-placebo between baseline and 1-week post treatment (42.1 vs. 14.0; mean difference=28.1, 95% CI 21.4 – 34.7, P<0.001) and 6 months post-treatment (41.1 vs. 26.8; mean difference=14.4, 95% CI 2.9 – 25.8, P=0.014); improvements in SF-36 physical component, active neck mobility, and reduced use of rescue medications greater in acupuncture than TENS-placebo group 1 week post-treatment; differences attenuate at 6 months.

	Viljanen et al. (2003)56
3-arm RCT


	Female office workers presenting with neck pain in occupational healthcare centers in Tampere, Finland. Women 30-60 years, with chronic neck pain for at least 12 weeks were randomly allocated to three treatments (n=393).
	1. Dynamic muscle training to activate large muscle groups in the neck and shoulder region (n=135).

2. Relaxation training based on progressive relaxation methods, autogenic training, functional relaxation and systemic desensitization (n=128).

3. Ordinary activity (control group) no intervention (n=130).

Intervention three times a week for 30 minutes for 12 weeks.


	Outcomes: Neck pain intensity on a scale of 1-10 where 1 is no pain and 10 unbearable pain; neck disability (0-80); 

subjective work ability (1-10, higher score denoting higher work ability); neck range of motion with an inclinometer; 

days off work.

Follow-up: 3, 6 and 12 months.


	No clinically important differences in neck pain between the groups at follow up; range of motion for cervical rotation and lateral flexion increased slightly more in the training groups than in the control group.  No meaningful differences between groups in other outcome measures at 3, 6 and 12 months.

	Wheeler et al. (2001)57
2-arm double-blind RCT


	Volunteer newspaper advertisement respondents 21 to 70 years old with “significant” neck pain (Neck Pain and Disability Scale score 23 or greater) for at least 3 months and with no other serious medical or psychological conditions, pending litigation, or previous neck surgery  (n=50; 45 in analysis).


	1. Botulinum toxin A (BTXA): one session of injections (mean dose 231.2 units) into symptomatic mid-lower cervical or trapezius muscle (n=25; 21 in analysis).

2. Placebo: one session of saline injections (mean dose 206.8 units) into symptomatic mid-lower cervical or trapezius muscle (n=25; 24 in analysis).
	Primary outcome: Neck pain and disability (Neck Pain and Disability Scale).

Secondary outcomes: General physical and mental health status (SF-36), depression (Beck Depression Inventory), and patient and physician’s global assessments of improvement (9-point scale from -4 [100% worse] to +4 [100% improvement]), trigger point pressure threshold (algometer), and frequency and intensity of adverse events following each treatment (diary). 

Follow-up: Immediate and 4, 8, 12, and 16 weeks.


	Mean neck pain and disability scores decreased and trigger point pressure thresholds increased similarly in both groups over the 16 weeks; adverse reactions (weakness, pain and soreness in injected muscle, flu-like symptoms) were more frequent in the BTXA group than the placebo group at 4 and 8 weeks post-injection session (P<0.05).

	White et al. (2000)58
3-arm single-blind (investigator) crossover RCT


	No information on setting;  patients with stable non-radiating neck pain for 3+ months with radiologically confirmed cervical disk disease; no radiculpathy, drug or alcohol abuse, chronic opioid analgesic use, previous use of electroanalgesic therapies, or change in analgesics in past 3 months (n=68).
	Each treatment given 3 times weekly for 3 weeks followed by 1 week wash-out period.

1. Dermatomally applied percutaneous neuromodulation therapy (PNT) in the “local” neck region.

2. Non-dermatomally related “remote” PNT in the low-back region.

3. “Needles only” in the neck region.
	Outcomes: Pain intensity (10-cm VAS), health status (SF-36 physical and mental component scores), physical activity, sleep quality, and oral analgesic intake.

Follow-up: 5-10 minutes and 24 hours post-treatment and after 3 weeks of care.
	Relatively greater decreases in pain after each treatment session in Group 1 than in Groups 2 and 3; increases in physical activity and sleep quality also greater in Group 1; greater reductions in analgesic needs in Group 1 (37%) than in Groups 2 (9%) and 3 (6%); SF-36 physical and mental scores improved more in Group 1 (7.9 and 3.6) than in Groups 2 (3.7 and 1.9) and 3 (3.4 and 1.7). 



	Witt et al. (2006)60
Willich et al. (2006)59
2-arm RCT with an additional non-randomized control group


	General practice patients in Germany, 18 years or older with neck pain for more than 6 months; no disc prolapse/protrusion with neurological symptoms, prior vertebral surgery, infectious spondylopathy, neck pain caused by organic disease, congenital deformation of spine, compression fracture, osteoporosis, spinal stenosis or spondylolisis/listhesis (n=3451 randomized; 3136 in intent-to-treat analysis; 10,395 in non-randomized group).
	All patients received routine general medical care as needed during the 6-month study period.

1. Needle acupuncture for up to 15 sessions over 3 months followed by no acupuncture for 3 months (n=1753).

2. No acupuncture for 3 months followed by acupuncture during the next 3 months (n=1698).

3. Non-randomized group: Needle acupuncture for up to 15 sessions over 3 months followed by no acupuncture for 3 months (n=10,395).


	Primary outcomes: Neck pain and disability after 3 months (Wheeler neck pain and disability scale).

Secondary outcomes: Percent reduction of neck pain and disability (20% reduction considered clinically relevant), changes in SF-36 component scales and subscores, and side effects.

Economic outcomes: Direct and indirect cost differences and incremental cost effectiveness ratio (ICER) using QALYs (Willich et al., 2006).

Follow-up: 3 months for primary outcomes; 6 months total.
	Mean neck pain and disability improvement during the 3-month treatment period was greater in the acupuncture group than in the control group (28.9 vs. 5.8; difference 23.1, 95% CI 21.3 – 24.9).  All secondary outcomes also favored the acupuncture group.  56.5% of acupuncture group improved by 20% or more vs. 21.6% in the randomized control group after 3 months.

Higher costs in the acupuncture group during 3-month study period (925.53 vs. 648.06 euro; ICER = 12,469 euro per QALY gained).



	Wood et al. (2001)61
2-arm RCT


	Outpatients presenting to the Technikon Natal Chiropractic Day Clinic in South Africa and respondents to newspaper and radio advertisements with neck pain and restricted painful cervical range of motion for at least 1 month, local tenderness, and restricted intersegmental motion on palpation; no manipulative treatment in past month, contraindications to spinal manipulation, positive signs on neurologic examination, or positive extension-rotation (Wallenberg’s) test (n=30).


	The Activator Methods Chiropractic Technique of leg length analysis was used to determine treatment locations in all patients, who were treated until symptom free or had received a maximum of 8 treatments over 4 weeks.

1. Mechanical force, manually assisted manipulation (MFMA): short-lever instrumental thrusts delivered by hand-held Activator II Adjusting Instrument to involved cervical spinal motion units (n=15)

2. High-velocity, low-amplitude manipulation (HVLA): specific contact Diversified rotary/lateral break maneuver to dysfunctional cervical spinal motion units (n=15).
	Outcomes: Neck pain intensity (Numerical Pain Rating Scale 101), quality (McGill Short-Form Pain Questionnaire), and disability (Neck Disability Index), and cervical range of motion (goniometer).

Follow-up: End of treatment period (4 weeks) and 1 month later.
	Improvements in neck pain and disability and cervical range of motion were similar in both groups at both follow-up points.

	Yamamoto et al. (1983)62
2-arm double-blind RCT


	Patients 16-70 years old with “cervicobrachial syndrome;” not pregnant or nursing and with no severe organic abnormalities (n=149).
	1 week placebo wash out + physical therapy.

1. Piroxicam 20 mg once daily (n = 68).

2. Indomethicin 25 mg three times daily (n = 81).

2-week active treatment course.


	Outcomes: Pain (spontaneous, night, radiating), tenderness, dysethesia, all measured on a  4-point scale (absent, mild, moderate, severe); physician’s global rating of degree of improvement measured on a 7-point scale.

Follow-up: Assessments at end of weeks 1 and 2 of active treatment.


	Both drugs improved outcomes compared to placebo.  No significant difference in efficacy.

Fewer side effects in the piroxicam group.

	Ylinen et al. (2003)64
Ylinen et al. (2005)63
3-arm RCT with block randomization
	Female office workers in Finland, 25-53 years old recruited from occupational health care services, with chronic or recurrent neck pain for more than 6 months;  no severe disorder of the cervical spine or history of severe trauma, instability, spasmodic torticollis, frequent migraine, peripheral nerve entrapment, fibromyalgia, shoulder disease, inflammatory rheumatic diseases, severe psychiatric illness; not pregnant (n=179).
	1. Endurance training, focusing on neck flexor muscles, plus dynamic exercises for shoulders and upper extremities, trunk and leg muscles (n=59).

2. Strength training focusing on neck flexor muscles, plus dynamic exercises for shoulders and upper extremities, trunk and leg muscles (n=60).

3. Control group with advice to perform aerobic exercises, written information about stretching (n=60).


	Outcomes: Pain intensity (VAS), disability (Neck Disability Index), self-reported recovery, mood, ROM and neck strength assessed by blinded physical therapist, self-reported  use of analgesics, health care visits; pressure pain threshold (Ylinen et al., 2005).  Follow-up: 12 months.
	Strength and endurance training, in conjunction with a multimodal treatment program are both more effective than control.  Median decrease in pain VAS of 35 (95% CI 28-42) for endurance and 40 (95% CI 32-48) for strength vs. 16 (95% CI 9-22) for controls; pressure pain thresholds increased in the training groups, but not in the control group. 



	Zylbergold and Piper (1985)65
4-arm RCT


	Patients presenting to Department of Physical Medicine at McGill University, <70 years old with neck pain with or without radicular signs and randomly allocated to static, intermittent, manual neck traction or a control group receiving neck care instruction. (n=100 and 18  individuals reported radicular signs). 


	1. Static neck traction (n=25).

2. Intermittent neck traction (n=25).

3. Manual neck traction (n=25).

4. Neck care instruction (n=25).

All patients received instruction in neck care and moist heat for 15 minutes and  a program of range of motion and isometric exercises. Treatment twice a week.
	Outcomes: Pain intensity (1-5 where 1 is mild and 5 excruciating); ROM (extension, forward flexion and side bending and axial rotation of the neck) using a flexometer.

Follow-up: At discharge or 6 weeks of treatment whichever came first.


	All subjects improved significantly with any treatment  (p=0.0001).

Patients receiving traction had at 6 weeks a mean pain reduction of 0.5 points significant at a p=0.10 level. ROM forward flexion and right rotation increased significantly with any traction treatment.
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