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Table 1. Course of neck pain in the general population and in health care settings
	Author(s)
	Setting and subjects

Number (n) Enrolled
	Follow-up
	Course

	Bot et al., 20051
Cohort


	General practice patients aged 18 or older with new episode of neck pain in the Netherlands in 2001-2.  n=443. (n=399 and 364 at 3 and 12 month follow-up)


	3 and 12 months.  Outcome was self-reported recovery (yes/no); pain intensity (11-point NRS); disability (difficulties in performing various activities: 101-point score).
	At 3 and 12 months, 24% and 32% (respectively) reported having recovered.  Mean change in pain intensity was 1.7 (SD 2.5) and 2 (D 2.8) at 3 and 12 months; and change in disability was 6.6 (SD 13.1) and 8.2 (SD 15.6) at 3 and 12 months.



	Cote et al., 20052
Cohort 


	Random sample of adults in Saskatchewan population, 1995, with 6-month period prevalence of neck pain (as assessed using the Chronic Pain Inventory) at index survey (n=587 with six month period prevalence of neck pain at baseline)


	Follow-up at 6 and 12 months by mailed survey.  Outcome was 6-month period prevalence of neck pain severity (intensity/disability) using the Chronic Pain Questionnaire.  Categories of neck pain were no neck pain; mild/non-disabling; intense/non-disabling; and disabling. (von Korff)
	36.6% (95% CI 32.7-40.5) had resolution in their neck pain (no neck pain at follow-up); 37.3% (95% CI 33.4-41.2) had no changes (persistent).  Of those with initially intense/non-disabling or disabling neck pain, 32.7% (95% CI 25.5-39.9) reported some improvement (without complete resolution), and of those with initially non-disabling neck pain,, 9.9% (95% CI 7.4-12.5) develop neck pain disability.  22.8% (95% CI 16.4-29.3) have a recurrent course (some recovery followed by worsening).



	Hill et al., 20043
Cohort


	Adults aged 18-75, registered at two primary care practices in South Manchester U.K. in 1992. (n=1,359 with neck pain for more than 1 day in the past month)


	1 year.  Outcome was pain for more than one day during past month
	At 1 year, 48% of those with neck pain at index survey had neck pain at one year.

	Mikkelsson et al., 19974
Cohort

Mikkelsson et al., 19995
Cohort


	Grade 3 and 5 pupils in Lahti, Finland.  (n=564 with pain at least once a week in the past 3 months)
	1 year, using self-report questionnaires of presence and frequency of pain.  Outcome was frequency and location of pain.
	Persistence in neck pain is common.  48.3% (95% CI 41.7-54.9) of children with neck pain at least once a week had neck pain at least once a week one year later.  This proportion was higher in girls (57.7%) than boys (36.5%), but was unrelated to age. 58.1% of those with initial neck pain had pain (neck or other locations) at one year.



	Pernold et al., 20056
Cohort


	Adults in the general Swedish population, aged 20-59, who had sought treatment longer than six months ago for non-specific neck and/or shoulder disorders.  Excluded those who had sought care in past 6 months.  (n=220 with baseline and all follow-up information)
	Follow-up at 6 months, 2 years and 5 years using self report paper questionnaires.  Outcome was pain intensity and disability using the Chronic Pain Grade questionnaire.
	Median individual improvement in pain intensity over 5 years was 17 (on a 100-point scale) for men and 8 for women.  Median individual improvement in disability was 7 for men and 3 for women.  75% of men and 59% of women had pain improvement, with 22% of men and 15% of women having no pain at 5 years.




Table 2. Prognostic factors for neck pain in the general population and in health care settings.

	Author(s), Year, Study Design
	Setting and Subjects

Number (n) Enrolled
	Prognostic Factors Considered
	Follow-up and Outcomes Measured
	Key Findings

	Bot et al., 20051
Phase II Cohort


	General practice patients aged 18 or older with new episode of neck pain in the Netherlands in 2001-2.  (n=443, with n=399 and 364 at 3 and 12 month follow-up)


	Gender, age, BMI, handedness, marital status, children in household, smoking, education, duration of episode, symptom cause, prior neck/shoulder symptoms, discomfort, tingling, numbness, loss of strength, involvement of one or both shoulders, involvement of dominant shoulder, headache or loss of concentration, use of pain medication, comorbid musculoskeletal and other disorders, active or not, psychological distress, coping (pain transformation, distraction, reducing demands, retreating, worrying, resting), kinesiophobia, social support, SF-36 (vitality, general health), overall quality of life.
	3 and 12 month follow-up. 

Outcomes: self-reported recovery (yes/no), change in pain intensity (pain measured on 11 point scale) and functional disability (ie. Difficulty performing a variety of activities, measured on a 0-100 scale)
	12-month follow-up findings:  Longer pain duration (>6 months) at presentation predicted less recovery (HRR=0.46), less change in pain intensity (Beta=-0.56) and less change in functional disability (Beta=10.6). Prior neck/shoulder symptoms predicted less recovery (HRR=0.58), less change in pain intensity (Beta=-0.56) but not change in functional disability.  Older age predicted less improvement in functional disability, only (Beta=-0.09 per year).  Use of worrying as a coping strategy predicted poorer recovery (HR=0.62), less pain improvement (Beta=-0.96).  Fear avoidance predicted less improvement in pain intensity (Beta=0.01 for each point increase on a 100 point scale). Better health predicted greater pain decrease (Beta=0.51), poorer quality of life predicted less pain improvement (Beta=-0.99) and less improvement in functional disability (Beta=-7.59) and greater vitality predicted greater improvement in functional disability (Beta=0.77 for each 10% increase). Greater pain intensity and disability predicted larger reductions in pain intensity and disability, respectively, but less likelihood of self-reported recovery. 



	Cote et al., 2004

Phase I Cohort2

	Population based cohort of randomly selected Saskatchewan adults.

(n=587 with 6-month period prevalence of neck pain at baseline).
	Prognostic factors: age, gender.
	Follow–up at 6 and 12 months using Chronic Pain Questionnaire.

 Outcomes: pain resolution, improvement, persistence, and aggravation, assessed by (6-month period prevalence).

.
	Women less likely to have resolution (IRR=0.75) and more likely to have persistence (IRR=1.19) of neck pain.  Gender was not associated with improvement, aggravation or recurrence. Older participants less likely to have complete resolution (IRR=0.84) and more likely to have persistent pain (IRR=1.30), but no age effect on improvement, aggravation or recurrence.



	Hill et al., 2004

Phase II Cohort3

	Adults aged 18-75, registered at two primary care practices in South Manchester U.K. in 1992. (n=1,359 with neck pain for more than 1 day in the past month)
	Age, gender, social class, marital status, BMI, smoking status, number of children, alcohol consumption, general health, psychological health, low back pain, prior neck injury, employment status, job satisfaction, dissatisfaction with not being at work, self-reported work activities, physical activity (gardening, do-it-yourself work, walking, cycling, hours watching tv).

 
	1 year follow –up. 

Outcome: Pain for more than 1 day in the past month.  This could reflect chronic, recurrent or continuous pain 
	Factors associated with prevalent pain at follow-up: age over 30 (OR=1.7, 3.9 and 2.0 for ages 30-44, 45-59 and 60-75, respectively), comorbid low back pain (OR=1.6), previous neck injury (OR=1.5), not working (OR=1.6), cycling (OR=2.4) and poor psychological health (OR=1.7, 95% CI 1.0-3.2, n.s.) 



	Hurwitz et al., 2006

Phase III Cohort7

	Patients presenting with neck pain to a healthcare organization in California between 1998 and 2000 and participating in a randomized controlled trial on effectiveness of chiropractic treatment. Excluded those seeking compensation or third party liability.  (n=336)
	SF-36 subscales (Physical Functioning, Role Physical, Role Emotional, General Health, Mental Health); Work demands (three subscales from the Job Demands Questionnaire); Internal Health Locus of Control; pain-coping strategies (using items from the Coping Strategy Questionnaire and the Chronic Pain Coping Inventory); social support.  Controlling for the following factors: age, gender, race/ethnicity, treatment modality, baseline value of the outcome, history, frequency and duration of neck pain.


	6-months follow-up through questionnaires

Outcomes were pain intensity (11-point NRS and disability (Neck Disability Index).
	Factors associated with 5+ reductions in neck disability:  better general health associated with decreased neck disability (OR for 61-75 = 2.6; OR for 76-100 = 2.06), being able to count on someone for assistance with daily tasks (OR for mostly/always=2.94) and coping strategies using self assurance (OR for high use = 4.44).  Factors associated with 2+ reductions in average pain were counting on someone for support with problems (OR=2.26) and coping using self-assurance (OR=2.37) and not blaming self (OR=3.04, n.s.).  Factors associated with a 2+ reduction in most severe pain: counting on someone for support with problems (OR=2.08, n.s.)  Pain coping strategies involving getting angry or frustrated with the situation was associated with fewer decreases in most severe pain (OR=0.31), in average pain (OR=0.37) and in neck disability (OR=0.57, n.s.)



	Michaelson et al.; 2004

Phase II Cohort8
 
	Patients with chronic neck pain assigned to inpatient rehabilitation at Saxnasgardens Rehabilitation Center (Saxnas, Sweden) between August 1997 and November 1999. (n=136 patients with neck pain, and 106 at 12 month follow-up)
	Age, gender, pre-treatment depressive symptoms, initial pain intensity and duration, Multidimensional Pain Inventory subscales (pain severity, interference, support, life control, affective distress); Optimism Index; Sociability Index (Edwards Personal Preference Scale); working status, prior sick leave, other symptoms, physical endurance, cause of injury.  


	12 month follow-up.
Outcome: change in pain scores (≥25 mm change on a 100 mm VAS).   
	Reduction in neck pain intensity at 12 months predicted by: higher initial pain intensity (OR=1.05), higher levels of optimism (OR=2.95), lower need to be social (OR=0.18), younger age (OR=0.91) and fewer other symptoms (OR=0.91).

	Pernold et al., 2005

Phase I Cohort6

	Adults in the general Swedish population, aged 20-59, who had sought treatment longer than six months ago for non-specific neck and/or shoulder disorders.  Excluded those who had sought care in past 6 months.  (n=220 for gender as prognostic factor; n=273 women for exercise as a prognostic factor)
	Prognostic factors considered: gender and low, medium or high level of exercise.
	5 year follow-up.

Outcome was pain intensity and disability using questions from the Chronic Pain Grade questionnaire.
	Men had greater improvements in pain and disability (median decreases were twice as great in men than women; RR=1.27 for improvement and 1.47 for resolution).  High exercise group had similar initial pain and lower initial disability; there were no associations between exercise intensity and reductions in pain or disability.



	Stanton & Jull, 2003

Phase III Cohort9

	Patients with cervicogenic headache enrolled in a randomized controlled trial in Australia; referrals from G.P.’s and recruited by newspaper ads. Patients on workers compensation or litigation excluded (n=200)
	External locus of control, controlling for: age, gender, family history of headaches, length of headache history, change in headache frequency due to treatment modality, and medication use.


	Primary outcome was change in headache frequency post-treatment (week 7) and at 12 months. 3-month outcomes also presented. 
	Compared with medication only, those receiving both manipulative therapy and exercise were more likely to achieve a 50% reduction in headache frequency if they had relatively higher external locus of control scores (OR=1.25, 1.34 and 1.20 for 7 weeks, 3 and 12 months, respectively).
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