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Table 1. Cross-sectional Studies of Prevalence and Factors Associated with Neck Pain in Workers (to be published online)
	Author(s), Year, Study Design


	Setting and Subjects,

Number (n) Enrolled
	Case Definition
	Prevalence* (95% CI) †


	Associated Factors‡

	Aasa et al. 2005.1

	Ambulance personnel from Sweden in January 2000. (n=1187).
	Neck/shoulder pain in the past 12 months measured with the Standardized Nordic Questionnaire. 


	1-year (neck pain): Overall : 47.4% (44.5-50.3) ; Men: 46.0%  (42.8-49.1); Women: 53.0% (46.1-59.8)

1-year  (activity limitation): Overall : 7.6% (6.5-8.8 ); Men : 7.0% (5.8-8.3);
Women: 10.0% (6.9-12.8)

1-year  (sick leave): Overall : 12.6% (11.1-14.1) ; Men: 12.0% (10.4-13.6);
Women: 15.0% (11.3-18.6)
	Men: Psychological demands (+); social support at work (+); worry about work conditions (+). 

Women: Psychological demands (+).

	Åkesson et al. 1999.2
Åkesson et al. 2000.3
	Dental personnel from Blekinge, Sweden the employed by the public health services. (n=244).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.  
	1-week: Hygienists: 50.0% (32.0-68.0); male dentists: 31.0% (18.0-43.6); female dentists: 27.0% (14.2-40.4); general practice dental assistant 17.0% (11.8-23.0); specialists dental assistant: 16.0% (6.5-25.1).

1-year: Hygienists: 72.0% (50.3-93.4); male dentists:  64.0% (45.7-82.6); female dentists: 64.0% (43.7-83.6); general practice dental assistant: 46.0% (37.0-55.2); specialists dental assistant: 34.0% (20.6-47.9).

1-year (work limitations): Hygenists: 6.0% (0.0-12.6); male dentists: 8.0% (1.3-14.1); female dentists: 6.0% (0.0-12.2); general practice dental assistant: 2.0% (0.0-3.5); specialist dental assistant: 5.0% (0.0-10.6). 

1-year (sick leave): Hygenists: 19.0%

(7.7-30.0); male dentists: 21.0% (10.1-30.9); female dentists: 9.0% (1.5-16.6); general practice dental assistant: 5.0% (2.2-8.3); specialist dental assistant: 11.0% (3.0-18.1).
	N/A

	Alamanos et al, 1993.4
	Women working in the loom aged 20-69 from Anogia, Greece in 1989-1990.

(n=398).
	Cervical pain measured from interview and medical examination.
	
	Age (+).


	Alexopoulos et al, 2003.5

	Nursing staff from 6 general hospitals from Athens, Greece in 2000-2001. (n=351).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire: Any neck pain; chronic neck pain lasting > 3 months; sick leave. 
	1-year (neck pain): 47.3% (39.6-55.0);

1-year (chronic): 8.8% (1.6-17.7);

1-year (sick leave): 5.1% (3.3-6.9).
	Strenuous back posture (+); moderate self-perceived general health (+).

	Andersen et al. 1993.6;7

	Female sewing machine operators, from in Aarhus, Denmark employed ≥14 days in garment factory from 1970-1986. (n = 424).
	Chronic neck in the past 12 months defined as: 1) continuous pain lasting for a month or more and 2) at least 30 days of neck pain in the past year.
	1-year: 26.2% (22.6-29.8).  


	Number of years as a sewing machine operators (+).

	Andersen et al., 2002.8 
	Workers from 19 production firms in Denmark in 1994 and 1995. (n=3123).
	Neck/shoulder pain score ≥12/36 in the past 3 months with severe palpation tenderness on palpation of the neck/shoulder muscles. 

	3-month: 6.2% (5.6-6.8).


	Female (+); repetitive jobs (+); frequent neck flexion (+); lack of recovery time (+); history of neck/ shoulder injury (+); psychosocial job demands (+); job control (-); pain pressure threshold (-). 

	Anderson. 

1992.9

	Members of an urban transit union in California. (n = 195).
	Mild neck pain: no interference with work or normal activities.

Moderate neck pain: disabling pain that interfered with normal activities, including work.

Severe neck pain: intense, recurrent or constant pain with frequent radiation into an extremity. 
	Point (cumulative) : Drivers: 50.8% (41.7.-59.8);  non- drivers: 26.9% (17.8-36.0).

Mild: 40.6% (32.5-48.7); Moderate: 6.3% (3.1-9.4); Severe: 3.9% (1.4-6.4).
	N/A

	Aronsson et al. 2000.12

	Respondents to the Statistics Sweden Labor Market Survey in 1997 who reported neck/upper back pain.

 (n = 1324)
	At least 2 episodes of presenteeism at work: “Has it happened over the previous 12 months that you have gone to work despite feeling that you really should have taken sick leave due to your state of health?’
	1-year: 49.0% (46.2-51.8).
	N/A

	Barnekow-Bergkvist et al. 1998.13 


	34-year old Swedish residents (in 1992) sampled from six areas of Sweden when they were 16 years old (1974). (n=278).
	Neck-shoulder pain in the past 12 months measured with the Standardized Nordic questionnaire.
Symptoms ≥ 1 month.

Sick leave ≥ 1 day.

	1-year (neck pain): 50.4% (44.1-56.8).

1-year (pain ≥ 1 month): 
Men: 25.7% (19.7-31.7); Women: 43.3% (33.3-53.3).
1-year (sick leave):  3.8% (1.4-6.2).
	Pain ≥ 1 month: 

Men: self-employed (+); worry (+); bench press at age of 16 (-); flexibility in neck rotation (-).

Women: monotonous work posture (+); high decision latitude (+); hand grip strength (-); flexibility in neck rotation (-).  

	Bergqvist et al. 1995.14

	Office workers/video display terminal users from Stockholm Sweden in 1987. (n=260).
	Neck/shoulder discomfort in the past 12 months and in the past 7 days (with work interference) measured with the Standardized Nordic Questionnaire.  
	1-year: 61.5% (54.4-68.7).
1-week: 7.3% (4.8-9.8).

	Age (-); female (+); limited rest break (+); keyboard placed too high (+); negative affectivity (+); stomach reactions (+).

	Bernard et al. 1994.15

	Full-time employees from four departments of a large metropolitan newspaper.  (n=973).
	Work-related neck pain in the past year according to NIOSH definition.
	1-year: 25.9% (23.4-28.5).

	Female (+); # of hours/week under a deadline (+);changing work load  (+); time on telephone (+);  perceived lack of importance by management for ergonomics (+);

	Brandt et al. 2004.16

	Union members with no or mild neck pain in the past 12 months or moderate pain in the past 7 days who were  registered with the Danish Association of Professional Technicians in January 2000. (n=6943).
	Symptomatic neck cases:

pain ≥ moderate severity in the last 7 days that had bothered quite a lot in the past 12 months. 

Tension neck syndrome: pain/stiffness in the neck with tenderness in the trapezius on physical examination.
	1-week: 

Symptomatic case: 10.6% (10.0-11.1).

Tension neck case: 1.4% (1.2-1.6).
	Symptomatic case: female (+); mouse use (+); non-adjustable chair (+); workplace design dissatisfaction (+); psychosocial work demands (+); negative affect (+); trauma or medical disorder (+).
Tension neck case: age (+); female (+); mouse use (+); workplace design dissatisfaction (+).

	Burdorf et al., 1998.17

	Male welders and metal workers of two construction companies in the Netherlands in 1993-1994.  

(n=283).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 

Welders: 24.7% (17.5-32.0);
Metal workers 20.0% (14.2-25.8).
1-year (sickness absence): 8.5% (4.9-12.2).
	N/A

	Cassou et al. 2002.18
 
	Workers, born in 1938, 1943, 1948 or 1953, who were free of chronic neck /shoulder pain and under the supervision of 400 occupational physicians in France in 1990.  (n=21,378)
	Neck/shoulder pain for ≥ 6 months with functional limitations measured through self-report and examination by occupational physician.
	Chronic neck pain: 10.2%.


	Age (+); female (+).

	Christensen et al. 1995.19 


	Randomly selected employees of 100 Danish wood and furniture firms.(n=281)
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	Lifetime: 30%

1-year: 27%

1-week 12% 
	N/A

	Cromie et al. 2000.20  
	Physical therapist from Victoria State, Australia in the 1990’s were selected using a 25% quasi-random sample (every fourth listed therapist). (n=536).


	Neck pain in the past 12 months measured with a modified version of the Standardized Nordic Questionnaire. 
	1-year: 47.6% (43.3-51.9).
1-year (>3 days of pain): 29.7% (26.3-33.1).
1-year (activity limitations): 13.6% (11.3-15.9).
1-year (work disability): 3.5% (2.4-4.7). 
	Male (+); age (-);manual therapy (+); prolonged sedentary position (+); repetitive tasks (+); workload (+);rest breaks (-); working with injury (+); being helped heavy patients  (-); private practice (+); sports physical therapy (+).

	Dartigues et al. 1988.21

	Workers from Gironde, France in 1985-1986 who attended their annual visit to the occupational physician.  (n=990).
	Recurrent neck pain defined as multiple episodes of neck pain lasting > 12 hours in the past year.
	1-year:  10.2% (8.7-11.7).

Men: 5.7% (4.2-7.2); Women: 15.1% (12.5-17.6).
	Female (+); age (+); neck posture at work (+); previous head trauma (+); strenuous muscular activity during leisure time (-).

	De Zwart et al. 1997. 22

	Workers from The Netherlands participating in the Periodical Occupational Health Survey from 1982 and 1993. (n=44,486)
	Regular pain or stiffness in the neck.
	N/A
	Age (+): mentally and physically demanding work (+).

	Demure et al. 2000.23

	Video display terminal users from a large administrative department in 1993-1994.  

(n =249). 
	Neck/shoulder pain in the past 6 months.

	6-month (neck/shoulder pain): 51.4% (45.2- 57.6).
6-months (daily): 10.0% (7.5-13.4).

6-month (work limitations): 28.1% (23.3-32.9).
6-months (often cannot work): 2.0% (0.7-3.3). 
	Age (+); hours at VDT (+); ‘some’ or ‘moderate’ job control (+); limited breaks (+).



	Ekberg et al., 1995.24

	Workers with yearly income ≥ SEK 45000 (US$8000) from a semi-rural in Sweden.  (n=637)
	Neck/shoulder symptoms in the past 6 months measured with a modified version of the Standardized Nordic Questionnaire.
	6-month: 43.0% (39.3-46.7); Men: 33.1% (28.6-37.7); Women: 53.1% (47.1-59.1).
	Female (+); immigrant (+); low work content (+); repetitive movement (+); high work pace (+); role ambiguity (+).

	Eriksen.

 2003.25

	Nurses’ aides from Norway in 1999.  (n=6,485)


	Neck pain in the previous 14 days measured with a modified Standardized Nordic questionnaire.
	2-week: 53.5 % (52.2-54.8);

Intense neck pain: 22.6% (21.7-23.4).
	Female (+); single (+); working >36 hours/week (+); working in old people’s home (+).

	Eriksen et al. 1999. 26

	Working residents of the municipality of Ullensaker, Norway in 1994. (n=618).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 27.1% (23.5-30.7).

1-week: 10.6% (8.1-13.1).

	Female (+).

	Evans et al. 1998.27

	Cast members from 20 West End theatrical productions in London in February 1996. (n=269).
	Neck injury: “any theatre-related injury resulting in physical damage to the person” in the current production.
	Dancers: 12.0% (3.6-20.5).
Actors: 1.9% (0.0-3.7). 
	N/A

	Faucett et al., 2001.28

	Mexican immigrant to the USA who worked in 3 nurseries in California in 1996. (n=213).
	Neck/shoulder pain in the past month measured on a body diagram. 
	1-month: 10.3% (7.2-13.5).
	N/A

	Finsen et al. 1998.29

	Danish dentists who were members of the Danish Society for Caniomandibular Disorders.  

(n=99).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year pain: 66.0%.
1-week: 30.0%.

	N/A

	Fjellman-Wiklund et al. 2003.30

	Music teachers employed at 23 municipal music schools in Northern Sweden in 2000.

(n=208).
	Neck/shoulder pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 59.0% (51.5-66.8).
1-week: 30.0% (24.4-35.3).

	Female (+).

Men: lifting (+); playing guitar (+); social support (-).

Women: psychological demands (-); teaching at many schools (+).

	Fredriksson et al., 1999.31

	Residents of Sweden in 1969 and 1993.
(n=484)
	1969: Current neck pain. 

1993: Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	Point (1969): 5.2% (3.5-6.9)
1-year (1993): 17.2% (14.3-20.1).
	Female (+).

	Friedrich et al. 2000.32

	Sewage male workers from Vienna, Austria.  (n=255).


	Neck pain measured with the Standardized Nordic Questionnaire.
	Lifetime: 67.5% (60.0-74.9);

Point: 20.9% (16.7-25.1).

1-week: 25.7% (21.1-30.4).
1-year: 52.4% (45.8-59.1).
	Age (+).


	Gamperiene et al.33

	Production line workers from two spinning factories in Lithuania. (n=363).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 16.5% (13.5-19.6).
	N/A

	Hagen et al., 1998.37

	Employees of 80 Norwegian forestry firms in the mid 1990’s, served by one of 41 volunteer occupational health services. (n=835).
	Neck/shoulder pain lasting more than 30 days in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 27.7% (22.7-32.7).

Administrative workers: 17.7% (12.3-23.2); Manual workers: 28.8% (25.8-31.9); Machine workers: 34.8% (24.4-45.3)
	Age (+); low intellectual discretion (+); high psychological demands (+).

	Hales et al., 1994.38

	Employees of an American telecommunications company.

(n=518)
	Neck pain/symptoms in the past year that lasted > 1 week or present at least 1x/month with positive finding on physical examination.
	1-year (neck pain): 9.0% (6.5-11.5). 

1-year (cervical root syndrome): 0.4%
	Routine work (+); using bifocals (+); no productivity standard (+); job insecurity (+); high demands (+).

	Hansson et al., 2000.41

	Women employed in a laminate industry in Sweden.  Three groups were studied: 1) plant workers with repetitive work, 2) plant workers without repetitive work, 3) office workers. (n = 160).
 
	Neck pain in the past 7 days measured with the Standardized Nordic Questionnaire.

Neck diagnoses based on physical examination.


	1-week:

Repetitive work: 53.0% (42.5, 63.5); Non-repetitive work: 20.0% (11.6, 28.4)

Office: 33.0% (23.1, 42.9) 

Point:

Tension neck:

Repetitive work: 34.0% (24.1, 44.0);

Non-repetitive work: 11.0% ( 4.4, 17.6);

Office: 6.0% (1.0, 11.0); 

Cervicalgia: 

Repetitive work: 1.0% (0, 3.1);

Repetitive work: 3.0% (0, 6.6);

Office: 0%.
	Repetitive work (+); wrist movements (+).

	Hoekstra et al., 1995.97

	Employees of Social Security Administration teleservice centers in the United States in 1992. (n=108).
	Neck pain > moderate intensity > 1 week or that occurred 1x/month in the past 12 months.  
	1-year: 44.0% (34.6-53.4).


	Chair discomfort (+); workload variability (+), centre (+).

	Holmstrom et al, 1992.42

	Construction workers in Sweden; active during past 6 months.

(n=1773).
	Neck/shoulder pain in the past 12 months.

Neck/shoulder pain with functional impairment defined as pain needing breaks at work or occasional sick leave.
	1-year:

Neck/shoulder pain: 56.0% (53.4-58.6%); Crane operators 74%; (53.1-94.9) Insulators 71% (50.2-91.8); Machine operators 63% (54.4-71.6).

Neck/shoulder pain with functional impairment: 12% (10.8-13.2%); Insulators 24% (15.9-32.1).
	Age (+); stooping or kneeling (+); work with hands above shoulder (+); discretion (-); qualitative demands (+); anxiety (+); quantitative demands (+); job satisfaction (-); stress (+); height (-); solitary work (+); weight (+), less spare time activity (+); smoking (+); using machine equipment frequently (+).

	Hunting et al. 1994.43

	Electricians from Washington D.C. enrolled in training classes at a local union hall.

(n=308).
	Neck pain lasting > 1 week > 3 times in the past year.

Chronic neck pain: pain at least 1x/month or lasting > 1 week in the past year without f trauma.
	1-year (neck pain): 37.7% (32.3-43.1);

1-year (chronic): 15.9% (11.8-20.0).

	N/A

	Hussain. 2004.44

	Truck assembly workers of one UK-based company.  No information on dates and specific location.

(n=323).
	Neck pain in the past 12 months measured with a modified Standardized Nordic Questionnaire.
	1-year: 60.0% (54.7-65.4).
skilled line workers: 64.1% (56.8-71.3); manual handlers: 42.5% (31.2-53.8); bench assembly workers: 67.5% (57.3-77.5).
	Psychological distress (+).

	Johansson et al.47
	Truck axle assembly workers using two assembly systems in Sweden.  

(n=45)
	Neck pain in the past 12 months measured with the Standardized Nordic questionnaire (lifetime, past 7 days and reduced work activity).
	Lifetime: 71.2% (57.9-84.4).
1-week prevalence: 22.2% (10.1-34.4).
1-year prevalence: 60.0% (45.7-74.3).
Reduced work activity in past year: 15.2% (4.7-25.7).
	Few opportunities to sit down (+); vibration (+); squatting (+); low opportunity for development (+).

	Johansson et al. 1995. 48
	Home-care workers and municipal employees from Gothenburg, Sweden.  

(n=999)
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 60.0 % (53.6-66.4).

1-year (work-related): 50.2% (44.3-56.0).
	Stimulus from work (-); job control (-); psychological work load (+); monotonous movements (+); deep trunk flexion (+).

	Josephson et al., 1997.49

	Hospital employees in the north of Swedenin 1991-1994.  

(n = 565)
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 53.0% (48.5-57.3).
	N/A

	Kamwendo et al. 1991.50

	Medical secretaries employed at the Medical Centre Hospital, Örebro, Sweden in 1985.  

(n=420).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 63.0% (58.3-67.6).
1-week: 33.0% (28.5-37.5).
	Age (+); psychosocial environment (-); job demands; job control; coworker support; using office machines >5 hours/day (+).  

	Krause et al., 2005.52

	Unionized hotel room cleaners from five hotels in Las Vegas in 2002. (n=941)
	Neck pain intensity in the past 4 weeks.


	1-month (cumulative): 16.1% (14.2-18.0); 1-month (very mild): 10.2% (8.6-11.7); 1-month (mild): 11.5% (9.9-13.2); 1-month (moderate): 20.6% (18.4-22.8); 1-month (severe): 18.7% (16.6-20.8); 1-month (very severe): 24.2% (21.8-26.5).
	Beds/day (+); physical workload (+); work intensity (+); ergonomic problems (+).

	Leclerc et al., 1999.53

	Hospital, warehouse, office and airport workers recruited from medical departments in France in 1991.   (n=691).
	Neck symptoms in the past 6 months.
	6-month: 40.5% (36.8-44.1).

6-month (lasting > 30 days): 9.1% (6.9-11.8). 
	Women (+); age (+); psychological distress (+); headache (+).

	Leino et al., 1993. (64)


	Employees from metal industry plants in Jyväskylä, Finland in 1973. (n=902).
	Neck symptoms in the 12 months.   
	
	Stress (+); depression: (+).

	Leroux et al., 2005. (65)
	Workers from Quebec who participated to the Quebec Health Survey in 1998.
(n=9496)
	Neck pain “having disturbed activities, often or always” during the preceding 12 months.  
	1-year (sometimes): 33.7% (32.8-34.7). 

1-year (often): 14.1% (13.6-14.7). 
	Female (+).

Men: vibrations (+);distress (+); traumatic event < 18years (+).

Women: Age (+); job strain (+); repetitive arm work (+); distress (+); former smoker (+); traumatic event < 18years (+).

	Linton et al., 1990; 54

	Workers in Sweden undergoing a routine screening examination in 1986.

(n=22,180)
	Neck pain in the past 12 months.
	1-year: 31.2% (30.5-31.8)


	Heavy lifting (+); monotonous work (+); uncomfortable posture (+); sitting at work (+); vibration (+); eating cooked meals regularly (+); smoking (+); work content (+); work load (+); social support (+).

	Luime et al., 2005.56

	All employees from several nursing homes in the Netherlands in 1998-1999. 

 (n=769).
	Neck pain in past 12 months measured with the Standardized Nordic Questionnaire.
2) Chronic neck pain in the past 12 months: pain present almost daily in the past 12 months for ≥ 3 months.
	1-year: 35.6% ( 30.6-40.7)

1-year (chronic): 8.7% ( 5.7-11.7)


	N/A

	Lipscomb et al., 2002;55
Trinkoff et al., 2002;102
Trinkoff et al., 2003;101
Trinkoff et al., 2003;103

	Registered nurses from Illinois and New York in 1999-2000.  

(n=1,163)
	Neck symptom: neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.

Neck case: neck pain in the past year lasting at least 1 week or occurring at least monthly, with a pain intensity ≥3 /5.  
	1-year (any pain): 45.8% (42.9-48.7).
1-year (case): 20.5% (18.1-22.8). 
1-year (symptoms): 25.4% (22.9-27.9).

1-year (work limitations): 3.9% (2.8-5.0)
	Working long hours (+); job position (+); physical demands (+); psychological demands (+); dependents (+); mechanical lifting devices (-); training in adjusting workstation equipment (-); training in recognizing workplace hazards (-).


	MacKay Rossignol et al.82 


	Clerical workers:  banks, communications, computer and data processing, hospitals, and public utilities industries in Massachusetts, USA.

 (n=236)
	Neck pain in the past  2 months
Case definition: neck pain present almost always or neck pain leading to being off work.
	2-month (data processing, public utilities): 51.3% (43.8-58.8)

2-month:(banks, communications, hospitals):  53.8% (44.0-63.6)
	VDT use > 7hrs/day (+).
 

	Milerad et al., 1990 60

	Dentists and pharmacists from Stockholm, Sweden.
(n=199)
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
Persistent neck pain: > 30 days of pain in the past 12 months.
	Dentists:

1-year: 54.0% (43.7-63.4).

Persistent: 26.3% (17.6-34.9).

Sick leave: 5.1% (0.7-9.4).

Pharmacists:

1-year: 26.0% (17.4-34.6).

Persistent: 10.0% (6.2-15.8).

Sick leave: 0.
	Age (+); female (+). 


	Mirbod et al., 1995 61

	Male orthopaedic and general surgeons at Gifu University, Japan.

(n=123)
	Current neck symptoms (pain, numbness or stiffness)
	Point (neck pain):

Orthopedists: 38.9% (25.9-51.9);
General Surgeons: 20.6% (10.6-30.6).

Point (stiffness):

Orthopedists: 55.6% (42.4-68.9);
General Surgeons: 42.9% (30.7-55.1).
	Career<20 years (+).

	Molano et al., 2001.62

	Scaffolders employed by one scaffolding company in The Netherlands in 1998. 

(n=323)
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 26.9% (22.1-31.8). 
	N/A†

	Murtomaa, 1982.63
	Dental personnel from Helsinki, Finland in1978.  (n=158).
	Occupational neck problems in the past 6 months.
	6-month (dentists): 27%.

6-months (dental assistants): 24%.
	N/A ‡

	Näyhä et al.1991.64 
	Male reindeer herders from Finland in 1986. (n = 2,705).
	Neck-shoulder pain in the past 12 months.
	1-year: 51.0% (49.1-52.9).

	Age (+); number of worked days per year (+).  

	Newman, 1997.65
	Fighter pilots of the Royal Australian Air Force.  (n = 52).
	Neck symptoms associated with flying, during career.  
	Career: 84.6% (74.8-94.4).
	G force (+).

	Niedhammer et al., 1994. 66

	Female acute care nurses from 10 public sector hospitals in France in 1990.  (n=310). 
	Neck pain in the past 12 months.


	1-year: 23.6% (19.8-27.4). 
	Age (+); previous musculoskeletal disorders (+).

	Nordander et al., 1999.67
Ohlsson et al., 1994.68

	Workers from fish processing plants from the south east coast of Sweden. (n=659).

Women employed in municipal work places from the south east coast of Sweden. (n=208).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire. 

Clinical diagnoses based on physical examination

	1-week: 46.9% (41.4-52.3).

1-year (fish workers): 

Tension neck: 15.5% (11.6-19.5). Cervical syndrome: 3.4% (1.4-5.4);

1-year (municipal workers):

Tension neck: 5.9% (4.4-8.5); 

Cervical syndrome: 0.3% (0.0-0.9); 
	Female (+).

Women (fish workers vs. municipal workers): High work strain (+); muscular tension (+); stress or worry (+); low social network (+)

	Ohlsson et al., 1988.69

	Women working in assembly factory producing plastic components in Sweden. (n=117).
	Neck pain in the past 7 days measured with the Standardized Nordic Questionnaire. 
	1-week: 21.4% (13.9-28.8)
	N\A

	Ono et al., 2002;70 

 
	Female public nursery school teachers in a northern Japanese city in 1995.  (n=1,277)
	Moderate to severe pain in the neck/shoulder in the previous month. 


	1-month: 25% to 35.4%.  


	Length of employment (+); caring for children < 1 year old (+); holding/lifting > 20 Kg (+); supervisor/coworker support (-).

	Palmer et al., 2001.73
Palmer et al., 2001.72

	Workers selected from patient registers of 34 general practices in Britain and from pay records of the British armed forces in 1997-1998. (n=12,907).

Non-manual workers. (n=4,889).
	Neck pain in the past 7 days and past the 12 months measured with modified Standardized Nordic Questionnaire.

	1-year: 33.7% (32.9-34.5);

1-year (interference with normal activities): 11.0% (10.5-11.6);

1-week: 19.6% (18.9-20.3).
1-week:

Men 

keyboarders: 14.8% (12.3-17.4); 

non- keyboarders: 13.8% (12.0-15.6). 

Women: 

keyboarders: 22.9% (20.3-25.4); 
non-keyboarders: 18.3% (16.3-20.3). 

1-week (interference with normal activities):

Men:

keyboarders: 25.6% (17.7-33.6);
non-keyboarders: 32.8% (26.3-39.3).

Women: 
keyboarders: 33.1% (27.1-39.0); 
non-keyboarders: 36.5% (30.8-42.3).
	Age (+); female (+); smoking; shoulder pain (+); elbow pain (+); wrist/hand pain (+); hip pain (+); knee pain (+), low back pain (+); arm numbness/tingling (+); headaches (+), tiredness or stress (+); working with hands above shoulder level > 1 hour/day (+); use of keyboard > 4 hours/day;

lifting > 25 kg/day (+); vibration (+).



	Pinzke, 2003.75

	Dairy farmers from Scania, Sweden in 1988. (n=1465).   
	Neck pain in past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 23.0% (17.8-28.2).


	Female (+).

	Pocekay et al. 1995.76
	Semiconductor industry workers from the U.S.  (n=3175).
	Neck pain daily ≥ 1 week in the past 12 months.
	1-year: fabrication: 28.9% (27.3-30.5);

non-fabrication: 25.2% ( 23.7-26.7).
	N/A ‡

	Ramel et al., 1994.77

	Dancers employed by Swedish theatres employed by companies with more than 10 dancers.

(n=128)
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 54.0% (45.3-62.5);

1-year (disability): 11.0% (5.6-16.4);

1-week: 20.0% (13.3-27.3).
	N/A ‡

	Rantala et al., 2003.78
 
	Employees of the Finnish Broadcasting Company Ltd working in the Helsinki area in March 1999. (n=1339).
	Neck pain in the past 12 month. 
	1-year: 38.0% (35.4-40.6).


	Female (+); depression (+); somatisation (+); stress (+);work satisfaction (-);life satisfaction (-); influence potential at work (-); hurry at work (+); non-evenly distributed work (+); >3 health care visits (+); pain as reason for health care visit (+);dental visit (+); analgesic use (+); sedative use (+); sleeping pill use (+); poor general health (+); absent from work > 4 days (+). 

	Rising et al., 2005.  79

	Dental students from the University of California San Francisco.  (n=271)
	Current neck/shoulder pain measured on a body diagram.
	Point: 43.4% (37.3-49.5). 
	Female (+).

	Rocha et al., 2005.80

	Call center operators in Sao Paulo.  (n=108)
	Neck/shoulder symptoms (pain, numbing, dizziness, tingling, stiffening, burning) in the past year.
	1-year: 43.2% (33.2-53.1).

	Few rest breaks (+); bed thermal comfort at work (+).

	Rosecrance et al, 1994.81

	Employees at three medium-size newspapers. 
(n=906)


	Neck symptoms (ache, pain, discomfort, numbness) in tin the past 12 months.
	1-year (neck pain):

All workers 46.0% (42.8-49.3%);

Office workers 50.0% (46.2-53.8%); 

Production workers 33.0% (26.3-39.3).

1-year (absent from work):

All workers 5.0% (3.6-6.4%);
Office workers 5.0% (3.3-6.6%);
Production workers 5.0% (2.0-8.0%).
	Work station adjustability (+);

repetitive task (+); prolonged static position (+); awkward posture (+).

	Rundcrantz et al., 1990.84

	Dentists from the Malmöhus District and the city of Malmö, Sweden 1987.  (n=359).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 54.3% (49.2-59.5).
1-year (inability to work): 8.6% (5.7-11.5).
	Age (+); female (+); years in assignment (+); working position (+).

	Serratos-Perez et al.86 


	Men employed in 8 shoe-making factories in Leon, Guanajuato, Mexico. (n=143).
	Current neck pain.
	Point: 4.9 % ( 1.4-8.4)

 
	Job type (flat machine workers) (+).

	Shannon et al., 2001;87

	Employees of a teaching hospital in Hamilton, Canada from 1995-1997; (n=355)
	Neck/shoulder pain in the past week.
	1-week: 40.5% (33.1-47.8).
	N/A.

	Shugars et al. 1987.88

	Dentists from the USA in 1985. (n=1253).
	Neck pain in the past year. 
	1-year: 17% (14.9-19.1).

	N/A

	Skov, 1996,90 
	Salesperson from Denmark in 1991. (n=1306).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 56.3% (53.6-59.0).


	Female (+); annual driving distance (+); sedentary work (+); monotonous work (+); control over time (-); competition (+).

	Smith et al., 2003 94

	Female nursing students from a university in Yamanashi, Japan in 2002. (n=222).
	Current neck pain.
	Point: 9.5% (5.6-13.3).

	N/A

	Smith et al., 2004.93

	Nursing students from Townsville, Australia in 2003.

 (n=260)
	Neck pain in the past 12 months.
	1-year: 34.6% (28.8-40.4).
	Female (+).

	Smith et al., 2004.96

	Hospital-based female registered nurses from Shijiazhuang City, China. (n=282).
	Neck pain in the past 12 months measured with a modified version of the Standardized Nordic Questionnaire.
	1-year: 45.0% (39.2-50.8). 
	Mental pressure (+); limited nursing staff; limited work support (+).

	Smith et al., 2004.95

	Hospital-based female registered nurses from Shijiazhuang City, China. (n=180).
	Neck pain in the past 12 months measured with a modified version of the Standardized Nordic Questionnaire.
	1-year: 42.8% (35.6-50.0);

Surgical unit: 45.7% (31.3-60.0);

Intensive care: 48.9% (34.3-63.5);

Gynecology: 37.5% (20.7-54.3);

Internal medicine: 38.1% ( 17.3-58.9);

Miscellaneous: 38.9% (23.0-54.8).
	N/A

	Smith et al., 2005.92 


	Hospital-based nurses in Korea in 2004. (n=330)
	Neck pain in the past 12 months measured with a modified version of the Standardized Nordic Questionnaire.
	1-year:  62.7% (57.5-67.9).

Intensive care: 62.7% (52.2-73.1);

Inpatient departments: 60.1% (52.3-68.0);

Other departments: 66.7% (57.4-76.0);
Activity limitations: 25.2% (20.5-29.8).  


	N/A

	Tola et al., 1988.98

	Male machine operators, carpenters or office workers in Finland. (n=2222).
	Neck/shoulder pain during lifetime and in past 12 months.
	Lifetime:

Office workers: 57.0% (53.3-60.9); carpenters: 73.0% (69.6-76.3); machine operators: 81.0%  (78.4-83.7);

1-year: 

Office workers: 52.1% (48.2-55.9); Carpenters 70.5% (67.0-74.0);
Machine operators 77.4% (74.6-80.3).
	Age (+); occupation (+); working in twisted or bent postures (+); draft (+); job satisfaction (-).

	Torner et al., 1988.99

	Professional fisherman from the west coast of Sweden. (n=1243). 
	Neck pain in the past 12 months.
	1-year: fisherman: 19.0% (16.8-21.2); skippers: 22.0% (16.6-27.3); deckhands: 16.0% (13.5-18.5).
	Age (+); skippers (+).

	Torp et al., 1996.100

	Car mechanics from Bergen, Norway. (n=103).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.
	1-year: 62.0% (52.6-71.4);

1-year (work absence): 7.8% (3.8-11.8)

	N/A

	van den Heuvel et al., 2005 104
	Workers, at job at least one year, working at least 24 hours per week, in the Netherlands in 1994. (n=1312).
	Neck/shoulder pain in the 12 months measured with Nordic questionnaire.
	3-year: 39.8%. (37.4 – 42.2).
	N/A

	Viikari-Juntura et al., 1994; 106

	Finish male machine operators, carpenters and office workers from Finland in 1984.  (n=2222) 
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.

3 categories: none (0-7 days); moderate (8-30 days); severe (>30 days).
	Overall: 43.1% (40.7-45.4)

1-year (moderate):  22.0% (20.4-23.6); 

Machine operators: 28.0% (25.0-31.0);

Carpenters: 23.1% (20.0-26.1);

Office Workers: 15.0 (12.6-17.2%).

1-year (severe): 21.0% (19.4-22.6); 

Machine operators: 28.0% (25.0-31.0)

Carpenters: 25.0% (21.9-28.2)

Office Workers: 9.0% (7.2-10.8).
	N/A

	Williams et al.108

	Workers from lock manufacturing companies within West Midlands Britain. (n=191). 
	Neck pain in the past 7 days and 12 months measured with a modified version of the Standardized Nordic Questionnaire.
Disability: unable to carry out normal activities. 
	1-year: 50.8% (43.7-57.8); 

1-week: 25.1% (19.0.0-31.2);

1-year (disability): 10.6 % (6.2-15.0).
	N/A


 * Estimates directly from the publications or calculated from data provided in the publication

† CI is confidence interval

‡ N/A no data given or no neck pain specific findings

§ PR is prevalence ratio

Table 2. Cohort Studies of Incidence and Risk Factors for Neck Pain in Workers.

	Author(s), Year, Study Design
	Setting and Subjects, Follow-up, 

Number (n) Enrolled
	Case Definition
	Risk Factors Considered
	Incidence* 

(95% CI†)
	Risk Factors:

OR, RR, HRR, SHR or N/A‡

(95% CI)

	Ariëns et al., 2001a;

Cohort (Phase III)

11
	Workers without regular or prolonged neck pain in the past 12 months from 34 industrial and service companies in the Netherlands in 1994.  

Follow-up: annually for 3 years.

(n=1,334 enrolled; n=977 at follow-up).  
	Regular or prolonged neck pain lasting for at least one day during the past 12 months and at least during one of the three follow-ups. Measured with an adapted Standardized Nordic Questionnaire.
	Psychosocial exposures: Quantitative job demands, conflicting job demands, decision authority, skill discretion, supervisor and co-worker support, job insecurity.
	1-year: 5.7% (4.4-7.4). 

3-year: 14.4% (12.3-16.8).
	Psychosocial exposures:
High quantitative job demands RR=2.1 (1.3-3.6), low co-worker support RR=2.4 (1.1-5.3); low decision authority RR=1.6 (0.7-3.5).

	Ariëns et al., 2001b

Cohort (Phase III)

10

	
	
	Physical exposures:

% of working time with neck at a minimum of 20o of flexion, % of working time with neck at a minimum of 45o of flexion, % of working time with neck at a minimum of 45o of rotation, % of working time in sitting position, endurance time of neck muscles.


	
	Physical exposures:

Sitting 1-50% of the time RR=1.8 (0.9-3.7); sitting > 95% of the time RR=2.3 (1.1-5.2); working with neck in flexion ≥20o > 70% of the time RR=1.6 (0.7-3.8); job insecurity RR=1.3 (0.9-1.9); conflicting job demands RR=1.3 (0.7-2.6); low skill discretion RR=1.3 (0.6-2.7).

Results suggest an effect modification of neck flexion by endurance time of neck muscles.

	Hamberg-van Reenen et al., Cohort

(Phase III)

39

	Workers with a “Localized Musculoskeletal Discomfort” score <4.

(n=1269)


	
	Physical capacity:

Isometric lifting strength of shoulder/neck muscles; Static endurance of neck flexors.


	
	Physical capacity:

Isometric lifting strength of shoulder/neck muscles: high HRR=1, moderate HRR=1.2 (0.9-1.6), low HRR 1.3 (1.0-1.7).

Static endurance of neck flexors: high HRR=1, moderate HRR=1.2 (0.9-1.4), low HRR 1.2 (1.0-1.5).



	van den Heuvel et al., 2005 104

	Workers with and without neck pain, working at least 24 hours per week, in the Netherlands in 1994. (n=1312).
	Neck/shoulder pain in the 12 months measured with Nordic questionnaire.

	Physical activity
	
	Practicing a sport ≥ 10 months per year compared to those practicing a sport 0 to 3 months per year (OR 0.82 (0.67-0.99).

	Brandt et al., 2004;

Cohort

(Phase II)

16
	Union members with no or mild neck pain in the past 12 months or moderate pain in the past 7 days who were  registered with the Danish Association of Professional Technicians in January 2000. 

Follow-up: 1 year.

(n=6943)
	Symptomatic neck cases:

Neck pain ≥ moderate severity in the last 7 days that had bothered quite a lot in the past 12 months. Measured through self-report

Tension neck syndrome: pain and stiffness in the neck with tenderness in the trapezius on physical examination.


	Age, gender, duration (hours/week) of mouse work with in right hand, arm support when using mouse, duration (hours/week) of keyboard work, arm support when working at keyboard, chair adjusted, desk adjusted, height of screen, satisfaction with workplace design, job demands, job control, social support, time pressure, negative affectivity, type A behavior, body mass index social network, level of physical activity, medical disorder, onset of pain after accident.
	1-week (symptomatic cases): 1.5% (1.2-1.8).

1-week (tension neck syndrome): 0.2% (0.1-0.3).
	Symptomatic cases:

Female: RR=1.9 (1.1-3.3); Hours/week working with mouse: ≥30 vs. 0-9 RR=2.4 (0.8-6.8); Hours/week working at keyboard: ≥15 vs. 0-9 RR=1.8 (0.8-3.9); high job demands RR=1.7 (1.0-2.7); low social support RR=1.5 (0.9-2.4); pain due to an accident RR=3.4 (1.3-9.5).

From partially adjusted models:
Low job control: RR 1.3 (0.8-2.2); Not satisfied with workplace design:  RR=1.4 (0.7-2.9); Negative affectivity RR=1.3 (0.7-2.5); Type A personality RR=1.7 (0.9-3.1).



	Cassou et al., 2002;

Cohort (Phase II) 18
	Workers, born in 1938, 1943, 1948 or 1953, who were free of chronic neck /shoulder pain and under the supervision of 400 occupational physicians in France in 1990. 

Follow-up: Once in 1995.

(n=16,950).


	Neck/shoulder pain ≥ 6 months with functional limitations measured through self-report and physical examination by occupational physician.
	Age, gender, award work, job control, job demands, repetitive work, shift work, precise movements, smoking, sporting activities, past musculoskeletal disease and occupational class.


	5-year: 9.4% (8.9-9.9). 

Men 7.3% (6.8-7.9) Women: 12.5% (11.7-13.3).
	Men: 

Age: born in 1953 OR=1; born in 1945 OR=1.5 (1.2-1.9);  born in 1938 OR=2.0 (1.6-2.6); repetitive work under time constraints: never OR=1; after 1990 OR=1.3 (1.0-1.7); awkward work: never OR=1; in 1990 OR=1.3 (1.1-1.7); high job demand OR=1.2 (1.0-1.4), depressive symptoms OR=1.3 (1.0-1.8); musculoskeletal disease in the past OR=1.5 (1.3-1.8); sporting activities OR=0.8 (0.7-0.9); smoking before 1990 OR=1.2 (1.0-1.4). 

Women: 

Age: born in 1953 OR=1; born in 1948 OR=1.2 (1.0-1.5); born in 1945 OR=1.6 (1.3-2.0); born in 1938 OR=1.5 (1.2-2.0); repetitive work under time constraints in 1990 OR=1.3 (1.0-1.6), repetitive work under time constraints before 1990 OR=1.2 (1.0-1.5); high job demand OR=1.2 (1.0-1.4), depressive symptoms OR=1.5 (1.2-1.9); musculoskeletal disease in the past OR=1.7 (1.5-2.0).

	Eriksen et al., 1999

Cohort 

(Phase II)

26

	Working residents of the municipality of Ullensaker, Norway, aged 20 to 72 years without neck pain in 1990. 

Follow-up in 1994. 

(n=454).
	Neck pain in the past 7 days and 12 months measured with the Standardized Nordic Questionnaire. 
	Age, gender, marital status, job characteristics, job satisfaction, headache in past year, physical leisure activity, smoking, emotional symptoms (negative affect, functional ability, decision-related stress), sleep quality, work with hands over shoulders, working in sedentary position, repetitive work, heavy lifting, sitting, standing, high work pace, influence on own work situation, stress at work. 
	N/A
	Factors predicting neck pain in the past 7 days: influence on own work situation: great OR=1, some OR=1.7 (0.8-3.3), little/very little OR=2.9 (1.2-6.7); headache OR=2.1 (1.1-3.9); emotional symptoms: medium OR=1, low OR=5.6 (2.0-15.3), high OR=4.7 (1.7-13.0); married/ cohabiting vs. single OR=3.5 (1.3-9.3).

Univariate Calculated from paper: 

Job dissatisfaction: RR=1.7 (0.9-3.1)
Factors predicting neck pain in the past 12 months: little influence on work situation (OR=2.2 (1.1-4.1)), headache (OR=2.5 (1.6-3.8), negative affect (OR=1.9 (1.1-3.2).

Univariate Calculated from paper: 

Job dissatisfaction: RR=1.4 (1.0-2.0); sedentary work RR=1.4 (1.0-1.8); Stressful work or workplace: little/mediocre RR=1, much/very much RR=1.4 (1.0-1.8)

	Gerr et al., 2002; Cohort

(Phase II)

34
Hannan et al., 2005; Cohort

(Phase III)

40
Marcus et al., 2002;

Cohort
(Phase III)

58
	Newly hired employees from 8 firms in Atlanta, Georgia free from neck pain: insurance and finance, telecommunications, food production, health care and education.

Follow-up: 3 years.

(n=554)

(n=314)

(n=436)
	Neck/shoulder symptoms: Pain the neck/shoulder ≥ 6/10 on the visual analogue scale in the past week or used medication in the past week.

Neck/shoulder disorders: Radicular pain, somatic neck pain or shoulder tendonitis diagnosed by occupational therapist using standard criteria. 


	Age, gender, ethnicity, history of neck/shoulder pain, previous computer use, BMI, height, current smoking, income, education, children under 6 years of age.

Job strain.

Keyboard to elbow height difference, keyboard inner elbow angle, keyboard shoulder abduction angle, keyboard shoulder flexion angle, distance from table to “J key, mouse inner elbow angle, mouse shoulder abduction angle, mouse shoulder flexion angle, monitor head tilt angle, monitor head rotation angle, chair armrest, telephone shoulder rest.
	Neck/shoulder symptoms: 57.5/100 person-years 

Neck/shoulder disorders: 35.0/100 person-years

(radicular pain syndrome 1.9/100 person-years, somatic neck pain syndrome: 33.2/100 person-years)


	Neck/shoulder symptoms: 

Age: <30 years HRR=1, 30-39 HRR=1.6 (1.1-2.4), >40 HRR=1.9 (1.2-3.0); Female HRR=1.7 (1.2-2.6); Non-white HRR=0.7 (0.5-1.0); Previous neck/shoulder pain HRR=3.3 (2.1-5.2).

Neck/shoulder disorders: 

Age: <30 years HRR=1, 30-39 HRR=1.8 (1.1-2.9), >40 HRR=1.9 (1.1-3.5); Female HRR=1.9 (1.1-3.1); Non-white HRR=0.6 (0.4-1.0); Previous neck/shoulder pain HRR=2.1 (2.1-6/0); 20th percentile of body height HRR=0.5 (0.3-1.0).

Neck/shoulder symptoms: 

Low demand/high latitude HRR=1; 

High demand/high latitude HRR=0.81 (0.4-1.5); Low demand/low latitude HRR=0.8 (0.4-1.5); High demand/low latitude HRR=1.7 (0.9-3.0).

Interaction between job strain and hours keying (only important associations reported):

Low demand/high latitude and ≤ 5¼  hours/day HRR=1;

High demand/low latitude and ≤ 5¼  hours/day HRR=2.4 (1.0-5.6);

Low demand/high latitude and >5¼  hours/day HRR=2.4 (1.0-5.6);

High demand/low latitude and >5¼ hours/day HRR=2.8 (1.2-6.2).

Neck/shoulder symptoms: 

Keyboard to elbow height difference >0 cm: HRR=1.3 (0.8-2.1); keyboard inner elbow angle >121o HRR=0.2 (0.0-0.6); Distance from table to “J” key >17 cm HRR=0.7 (0.5-1.2); Mouse shoulder flexion angle ≤25o HRR=1; 26o-34o HRR=1.3 (0.8-2.2), 35o-44o HRR=1.7 (1.0-3.0), >44o HRR=1.3 (0.7-2.3); Monitor head tilt angle >3o HRR 1.5 (0.9-2.6); Chair armrest HRR=0.8 (0.5-1.1); Telephone headrest HRR 1.7 (1.0-3.1).

Neck/shoulder disorders: 

Keyboard to elbow height difference ≤0 cm HRR=1.0, 0-2.3cm HRR=1.6 (0.9-2.7);  keyboard inner elbow angle >121o HRR=0.4 (0.2-1.0); Mouse inner elbow angle 137o ≤cm HRR=1, 138-148 HRR=1.4 (0.8-2.3); Mouse shoulder abduction angle ≤21o HRR=1; >33o HRR=1.4 (0.7-2.8); Monitor head tilt angle >3o HRR 1.6 (0.8-3.3); Chair armrest HRR=0.7 (0.4-1.1); Telephone headrest HRR 2.5 (1.3-4.9).

	Hagberg et al., 2005; Cohort 

(Phase I)

36
	Music students from Götenberg, Sweden between 1980 and 1995.

Follow-up: up to 15 years.

(n=407)
	Neck pain with impairment to play music for > 2 weeks.


	
	4.4 (3.3-5.2) 1000 instrument-years
	

	Jensen et al., 1996

Cohort

(Phase I)

46
	All economically active Danish men aged 15-59 years in January 1, 1981.  

Follow-up: 10 years.

(n=1.3 million)


	Hospitalization with prolapsed intervertebral disc (ICD-8 code 725.01). 
	Drivers (truck, taxi, railway bus).
	1-year: 0.33 per 1,000 (2.9-3.6). 

	All drivers SHR = 142 (127-160); drivers performing heavy lifting, SHR=137 (119-157); drivers performing little heavy lifting SHR=184 (137-246).

	Jensen et al., 2003; Cohort (Phase II)

45
	Computer users employed in 11 Danish firms in 1999 who had experienced ≤ 7 days of neck pain in the previous year.

Follow-up: 1-year.

(n=2576)
	Neck symptoms lasting > 7 days in the past 12 months measured with the Standardized Nordic Questionnaire.
	Age, duration of employment, years of using computer, duration of computer use, duration of mouse use, training in computer use, software skills, technical problems with computer, quality of technical support, screen height, glare, repetitiveness, quantitative demands, sensorial demands, cognitive demands, influence on work, possibilities for development, social support.
	1-year: 

Men: 15.4% (13.0-17.9).

Women: 25.5% (22.6-28.3).
	Working at computer 0-25% of the time OR=1; 50% of the time OR=1.5 (0.7-3.1), 100% of the time OR=1.6 (0.8-3.3).

Women: previous symptoms OR=2.8 (1.9-4.1), screen above eye level OR=1.5 (1.0-2.2); low influence at work OR=2.2 (1.3-3.7). 

Univariate Calculated from paper: 

Quantitative demands: Low RR=1, medium-high RR=1.3 (0.9-1.8); Influence on work: high RR=1; low-medium RR=1.7 (1.2-2.4).

Social support: High RR=1, low RR=1.4 (1.0-2.0); Technical problems with computer: < 1/month RR=1, weekly RR=1.3 (0.9-1.8); Repetitive tasks and movements RR=1.3 (1.0-1.79); Duration of employment: ≥4 years OR=1, 1-3 year at present job OR=1.6 (1.1-1.9). 

Men: previous symptoms OR=3.8 (2.3-6.5); Duration of employment: > 3 years OR=1, less than 1 year at present job OR=2.1 (1.1-3.9); “less than good” computer skills OR=0.4 (0.1-0.9).

Univariate calculated from paper: 

Age: 18-29 RR=1, ≥50 RR=0.4 (0.2-0.8); Quantitative demands: low RR=1, medium-high RR=1.3 (0.8-2.3); Cognitive demands: low RR=1; High 1.5 (0.8-2.8); ); Technical problems with computer: < 1/month RR=1, weekly RR=1.5 (0.9-2.4).

	Korhonen et al., 2003

Cohort (Phase II)

51
	Finnish municipal employees who had neck pain < 8 days in the past year and worked on video display units > 4 hours per week in 1998-1999.

Follow-up: 1year.

(n=180) 
	Local or radiating neck pain ≥8 days in the past 12 months.
	Age, gender, time worked at video display units, physical work environment, ergonomics of work station, viewing distance, height of video display unit, keyboard position, mouse position, breaks during work, influence on work load, frequency of exercise, health status, smoking, mental stress, mental strain, depression, job satisfaction, time used for domestic activities, time used for hobbies.
	1-year: 

Local or radiating neck pain: 34.4% (12.5-41.3).

Local neck pain: 13.3%; radiating neck pain: 14.4%; both:  6.7% (3.0-10.3).
	Female OR=2.9 (1.3-2.7); poor physical work environment OR=2.1 (0.9-4.9); poor keyboard position OR=2.1 (1.0-4.5); current/ex-smoker OR=1.9 (0.8-4.3).

Age x gender interaction:

Male: 25-43 years OR=1; 44-51 years OR=2.7; 52-61 years OR=2.5.

Female: 25-43 years OR=1; 44-51 years OR=0.2; 52-61 years OR=2.8.

	Leclerc et al. 1999;

Cohort

(Phase I)

53
	Hospital, warehouse, office and airport workers without neck pain and at least 1year of employment recruited from medical departments in France in 1991.  

(n=311 without a history of neck pain; n=27 with past history of neck pain).
	1. Any neck disorder (ache, pain, discomfort) in the past 6 months. 

2. Neck disorder for more than 30 days.

Measurement: self-report on question and body diagram.


	Age, sex, occupational group, job satisfaction, psychological distress and psychosomatic problems, headaches.
	6-months:

No previous history:

Any neck pain: 17.4% (13.3-22.0).

Neck pain > 30 days: 1.3% (0.04-3.3). Previous history: Any neck pain: 44.4% (25.5-64.7).

Neck pain > 30 days: 11.1% (2.4-29.2).
	N/A§



	Luime et al. 2004

Cohort 
(Phase II)

56;57

	All employees from several nursing homes in the Netherlands in 1998-1999. 

Follow-up: 2 years.

(n=352).


	Neck pain in past 12 months measured with the Standardized Nordic Questionnaire.


	Age, gender, family status, BMI, duration of employment, working with hands above shoulder level, manual material handling, awkward postures, prolonged work in same position, repetitive movement with hands/arms, work demand, job control, supervisor support, coworker support, sport in leisure time, general health, perceived need for recovery after a work day.
	1-year:  12.1% (9.9-14.3).
	Age: <30 years OR=1;, 30-39 years OR=1.9 (1.0-3.9), 40-49 years OR 1.7 (0.8-3.4), 50-65 years OR=2.1 (95% CI1.0-4.4); BMI>30 kg/m2 OR=1.8 (1.1-3.1); work in awkward postures OR=1.8 (1.1-2.8); poor-fair general health OR=1.6 (1.0-2.4).

Univariate analysis: Manual material handling OR=1.6 (1.0-2.4); prolonged work in same position OR=1.6 (1.1-2.5); repetitive movement with hands/arms OR=1.5 (1.0-2.2).



	Mason et al., 1996

Cohort

59
	All US Army aviators (including Army civilian pilots) between 1987 and 1992. 

Follow-up: up to 5 years.

(n=130,163 aviator-years)
	Cervical spine disc herniation confirmed surgically or from a combination of radiological evidence and signs and symptoms.
	N/A
	0.26/1000 aviator-years.
	N/A

	Östergren et al., 

2005,

Cohort

(Phase II)

71
	Workers from Malmö, Sweden aged 45 to 65 years who free from neck pain between 1992 and 1994.

Follow-up: 1 year.

(n=4919)
	Neck pain experienced “often” or “all the time” in the past 12 months measured with the Standardized Nordic Questionnaire.


	Age, country of origin, marital status, educational level, occupational class, pain in low back or arms/hands.
	1-year:

Men: 6%.
Women: 8.1%.
	Men: country of origin other than Sweden OR=1.6 (1.0-2.6); widowed vs. married OR=2.9 (1.2-6.3); < 9 vs. > 12 years of education OR=2.3 (1.5-3.6); skilled manual vs. high level occupation OR=2.0 (1.3-3.3); unskilled manual vs. high level occupation OR=1.5 (0.9-2.6); pain in low back or arms/hands OR=3.7 (2.6-5.3).

Women: 55-59 years vs. 45-49 years OR=0.6 (0.4-1.0): 60-64 years vs. 45-49 years OR=0.6 (0.4-1.0); country of origin other than Sweden OR=1.8 (1.2-2.9); divorced vs. married OR=1.4 (1.0-1.9);  < 9 vs. > 12 years of education OR=1.4 (1.0-2.3);  pain in low back or arms/hands OR=2.7 (2.0-3.8).

	Rugulies at al., 2005; 

Cohort

(Phase III)

83
	Transit vehicle operators employed by the San Francisco Municipal Railway between 1993 and1995.

Follow-up: 7.5 years.

(n=1221)
	First non-traumatic injuries of the neck pain associated with a workers’ compensation claim. Neck claims were identified through ICD-9 codes.  
	Psychological demands, decision latitude, supervisor support, co-worker support, total support, job strain, iso-strain.
	7.5 year: 25.5% (23.4-27.5).
	High vs. low psychological demand HRR = 1.32 (0.9-1.6); low vs. high decision latitude HRR = 1.3 (1.0-1.7); moderate vs. high supervisor support HRR = 1.3 (1.0-1.7); low vs. high supervisor support HRR = 1.4 (1.1-1.9); medium vs. high co-worker support HRR = 1.2 (0.9-1.6);  low vs. high co-worker support HRR = 1.3 (1.0-1.7); Job demand-control-support Quadrant: job strain HRR = 1.3 (1.0-1.6); iso-strain HRR = 1.3 (1.0-1.8).

	Rundcrantz et al., 1991;

Cohort

(Phase I)

85
	All practicing dentists from Malmö, Sweden in 1987. 

Follow-up: 3 years.

(n=146)


	Neck pain in past 12 months measured with the Standardized Nordic Questionnaire.


	N/A
	1-year: 30.1% (23.6-36.7).
	N/A 

	Silverstein et al., 2002;

Cohort

89

	Workers covered by the Washington State Department of Labour and Industries State Fund and employees of self-insured employers between 1990 and 1998. 
	Definition: Accepted claims for non-traumatic neck soft tissue disorders in the neck.  Of the self-insured claims, only those with more than 3 days of lost time were considered cases.

Measurement: Administrative data.
	N/A
	1-year (per 10,000 FTE) (all claims):

State fund: 40.1 (39.6-40.6).

Self-insured: 5.1 per (4.9-5.3).
1-year (per 10,000 FTE) (lost-time claims > 4 days): 19.1.

	N/A

	Smedley et al., 2003;

Cohort (Phase II)

91
	Female nurses from two acute hospitals in the south of England who were free form neck pain for > 1 months prior to the study.

Follow-up: two years.

(n=903 for incidence study)


	Neck pain lasting more than 1 day measured with the Standardized Nordic Questionnaire.
	Age, gender, height, weight, frequency of nursing activities, history of neck/shoulder or low back pain,  psychosocial job demand, job interest, job control, job support, job satisfaction.

Nursing activities:  assist patients to move from lying to sitting or sitting to lying, assist patients to mobilize, move patients around, reposition patient in bed, transfer patient in/out of bath, wash/dress patient on a chair, wash/dress patient in bed, number of nursing (physical) activities performed unaided per shift.


	2-year: 34% (30-38).
	Age: <30 years HRR=1; ≥50 years HRR 1.4 (0.9-2.3);  BMI≥30 kg/m2 HRR 1.3 (0.9-1.3); Previous neck pain: Never HRR=1 > 1 year before baseline HRR=1.6 (1.1-2.3); < 1 year before baseline HRR=2.8 (2.0-3.9).

Duration of previous neck pain: Never HRR=1;< 1 week HRR=1.7 (1.1-2.5); 1-4 weeks HRR=2.3 (1.5-3.3); > 4 weeks HRR 2.6 (1.7-4.0).

Previous low back pain: Never HRR=1; > 1 year before baseline HRR=1.8 (1.2-2.7); < 1 year before baseline HRR=1.9 (1.4-2.7).

Duration of previous low back pain: Never HRR=1; 1-4 weeks HRR=1.8 (1.2-2.7); > 4 weeks HRR=2.3 (1.6-3.3). 

Job dissatisfaction: low HRR=1; intermediate HRR=1.3 (0.9-1.8); high HRR = 1.3 (0.8-1.8).

Nursing activities: assist patients to move lying to sitting or sitting to lying ≥5x/shift HRR=1.4 (0.9-2.1)  assist to mobilize 1-4x/shift HRR=1.4 (1.0-1.9), ≥5x/shift HRR=1.6 (1.1-2.3); 

move patient around ≥5 x/shift HRR=1.6 (1.1-2.4); reposition ≥5 x/shift HRR=1.5 (0.9-2.4);transfer in/out of bath ≥1x/shift HRR=1.4 (1.0-2.0); wash/dress while on chair ≥5x/shift HRR=1.7 (1.1-2.8), wash/dress while in bed ≥5x/shift HRR=1.6 (1.0-2.5).



	Viikari-Juntura et al., 1994;

Cohort (Phase II)

106
Pietri-Taleb, 1994, Cohort

(Phase II) 74
	Finish male machine operators, carpenters and office workers between the ages of 25-49 years in Finland from 1984 to 1987.

(n=988 for incidence study).
	Neck pain in the past 12 months measured with the Standardized Nordic Questionnaire.

3 categories were defined:

None (0-7 days); Moderate (8-30 days); Severe (>30 days).
	Age, occupation, duration of employment, smoking, frequency of exercise, number of kilometres driven each year, amount of work with trunk twisted or bent, troubled by draft, job satisfaction.
	N/A
	No pain to moderate pain:

Multivariable model: Occupation: carpenters vs. office workers OR=1.6 (1.0-2.5); machine operators vs. office workers OR=1.8 (1.1-2.8).
Univariate analysis: Twisting/bending of the trunk: very little OR=1, moderate (OR=1.6 (0.9-2.7), very much OR=1.8 (1.2-2.7); moderate/ poor job satisfaction OR= 1.3 (0.9-2.0); Duration of employment: < 8 years OR=1; >15 years OR=1.4 (0.9-2.3); troubled by draft OR=1.7 (1.2-2.5).

No pain to severe pain: 

Multivariable model: Occupation: Machine operators vs. office workers OR=3.9 (2.3-6.9); machine operators vs. carpenters OR=2.5 (1.4-4.4).

Age: 33-41 vs. 25-32 (OR=1.7; 0.9-3.2); 42-49 vs. 25-32 (OR=2.9; 1.5-5.7).

Smoking: current- vs. non-smoker OR=1.8 (1.0-3.2).
Univariate analysis: Twisting/bending of the trunk: very little OR=1, moderate OR=1.7 (0.9-3.2), very much OR=1.9 (1.2-3.2); moderate/ poor job satisfaction OR= 1.7 (1.1-2.6); duration of employment: < 8 years OR=1; 8-15 years OR=2.1 (1.2-3.8), >15 years OR=2.1 (1.1-4.0).

	Viikari-Juntura et al., 2001;

Cohort (Phase II)

105
	Workers from a large forestry company in Finland from 1992. 

Follow-up: 3 years.

(n=1850)
	Radiating neck pain in the past 12 months measured with a modified version of the Standardized Nordic Questionnaire: Mild pain (8-30 days), Severe pain (> 30 days).
	
	3-year:

Mild: 9.2% (7.9-10.5).

Severe: 6.4% (5.3-7.5).


	N/A|| 



	Wahlström et al., 2004

Cohort (Phase III)

107
	Computer users free of neck pain from employed in of 46 small and mid-size worksites (public and private sectors) in Sweden.

Follow-up: median 10.9 months (range 0-17)

(n = 671).
	Self-reported pain or ache in the neck and/or scapular area lasting 3 or more days in the preceding month.
	Muscular tension, job strain, physical exposure (precision work or repetitive work).


	36/100 person-years.
	Age: 35-44 vs. 18-34 RR=1.4 (0.9-2.2); ≥45 vs. 18-34 RR=1.2 (0.8-1.8);

Muscular tension: medium vs. low RR=1.3 (0.9-1.9); high vs. low RR=1.6 (1.0-2.5)

Job strain:  medium vs. low RR=1.5 (1.0-2.3); high vs. low RR=1.5 (1.0-2.5).

Physical exposure: medium vs. low RR=1.4 (1.0-2.2); high vs. low RR=1.3 (0.9-2.0).

Interactions:  

Muscular tension and job strain: low tension/low strain high RR = 1, high tension/low strain RR=3.3 (1-9.5), low tension/high strain RR=2.5 (.9-6.8) high tension/high strain RR=4.0 (1.6-10.0).

Muscular tension and physical exposure: low tension/low physical RR = 1, high tension/low physical RR=1.7 (0.9-3.3), low tension/high physical RR=0.8 (0.3-2.6), high tension/high physical RR=1.9 (0.9-4.2).

Job strain and physical exposure: low strain/low physical RR = 1, high strain/low physical RR=1.1 (0.5-2.5), low strain/high physical RR=0.5 (0.1-2.4), high strain/high physical RR=2.7 (1.2-5.9).


* Estimates directly from the publications or calculated from data provided in the publication

† CI is confidence interval
‡ OR is odds ratio; HRR is hazard rate ratio, RR is relative risk, SHR is standardized hospitalization ratio, N/A is not applicable

§ Estimates of association computed using both prevalent and incident cases.

|| the model includes prevalent (33%) and incident (67%) cases and is liable to prevalent-incident bias.
Table3.  Randomized trials of prevention interventions of neck pain in workers.

	Author(s), Year, Study Design


	Setting and Subjects,

Number (n) Enrolled
	Intervention groups
	Outcomes measured and Follow-up
	Key findings

	Gerr et al., 2006; Randomized controlled trial

35
	Newly hired employees of insurance and financial companies, food product producers and universities from Atlanta, Georgia.  Employees had to work ≥ 15 hours/week at a computer workstation.

(n=339)


	Alternate workstation and postural intervention compared to conventional workstation and postural intervention and no intervention.
	Outcome: Pain the neck/shoulder area in the past week ≥6/10 in intensity or that was controlled by medication. Follow-up: 6 months.
	No evidence that workstation and postural intervention reduces the incidence of neck pain.  The incidence of neck pain was 33.3% for alternate intervention, 31.0% for conventional intervention and 30.3% for the no intervention group.  There were no differences in the median time of onset of neck pain.
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Figure 4A. Traditional approach to conceptualize associations between risk factors and the incidence of neck pain 
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Legend:   Ovals represent risk factor ‘domains’.  Note that specific risk factors are not listed in the ovals (refer to the text for a complete list and descriptions of risk factors). The hexagon represents the main outcome.  Solid arrows represent an association between a risk factor domain and an outcome.  The curved arrows illustrate that risk factor domains are correlated. 
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Figure 4B. Etiological diagram integrating mediation and effect modification 
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Legend:   Ovals represent risk factor ‘domains’.  Note that specific risk factors are not listed in the ovals (refer to the text for a complete list and descriptions of risk factors). Boxes group risk factors that are associated with the outcome at the same point in time.  The hexagon represents the main outcome.  Dashed boxes and dashed ovals represent mediators between antecedent risk factors and the outcome.  Solid arrows represent the association between a risk factor domain and an outcome.  Curved arrows illustrate that risk factor domains are correlated. Dashed arrows illustrate that effect modification exists between risk factors and an outcome.
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Figure 4B. Etiological diagram integrating mediation and effect modification 
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