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Chronic neck pain of traumatic and non-traumatic origin
A population-based study

Michel Guez1, Christer Hildingsson1, Birgitta Stegmayr2 and Göran Toolanen1

Departments of 1Orthopaedics and 2Medicine, University Hospital, SE-90185 Umeå, Sweden
Correspondence: michel.guez@orthop.umu.se
Submitted 02-10-19. Accepted 03-02-14

Copyright © Taylor & Francis 2003. ISSN 0001–6470. Printed in Sweden – all rights reserved.

ABSTRACT   Chronic neck pain is a common cause of 
disability. The effect of neck trauma on the development 
of chronic neck pain has been debated. In this popula-
tion-based study, 8,356 persons (25–79 years) were 
randomly selected from a geographically well-defined 
area in northern Sweden. 6000 answered a self-admin-
istered questionnaire. We evaluated the data from all 
participants in the age range 25–64 years, a total of 
4,392 persons. 18% reported chronic neck pain, defined 
as continuous pain of more than 6 months duration. 5% 
had a history of neck trauma and 13% had no such his-
tory. Of all patients with chronic neck pain, 30% had a 
history of neck injury.

We divided all subjects with a chronic neck pain into 
two groups: those with or without a history of neck 
trauma. When studying the effect of sociodemographic 
data, self-perceived health and working conditions, mul-
tiple regression analysis showed that the trauma group 
consisted of significantly more younger men, who were 
more frequently on sick-leave and that their perceived 
health was worse than those without a neck injury. 

We found no significant differences concerning BMI, 
marital status, educational level, smoking habits, psy-
chosocial work situation on the Karasek questionnaire 
or physical activity during leisure time or at work.



The prevalence of chronic neck pain in Europe is 
high (Cote et al. 1998, Guez et al. 2002), but dif-
ferences in cultural, social, economic, and health 
care systems make comparisons difficult. The low 
prevalence in Asia, for instance, has been ascribed 
to cultural differences (Lau et al. 1996). Neck pain 
has been associated with previous neck injury, 

self-reported poor health and occupational tasks 
(Mäkelä et al. 1991, Ariens et al. 1999, Fredriksson 
et al. 1999). It is still disputed whether a history of 
cervical spine trauma is important for the develop-
ment of chronic neck pain. Bovim et al. (1994) 
reported that neck pain in the general population 
was about the same as the prevalence of neck pain 
in unselected trauma cases. In another study, the 
prevalence of chronic neck pain after whiplash 
injury was as common as that in the general popu-
lation (Schrader et al. 1996). Cross-sectional and 
longitudinal population studies have shown that a 
history of cervical spine injury is a risk factor for 
persistent neck pain (Marshall et al. 1995, Croft et 
al. 2001). 

We compared two groups with chronic neck 
pain, one with a history of neck injury and the 
other without, concerning sociodemographic data, 
self-perceived health and work load.

Patients and methods

The two northern-most counties in Sweden 
together form one of the 38 collaborating centers in 
the World Health Organization (WHO) MONICA 
(MONItoring of trends and determinants in CAr-
diovascular disease) project. The MONICA ques-
tionnaires contain mainly data on cardiovascular 
risk factors and sociodemography. The participants 
filled in the questionnaires and they also underwent 
a health examination, including measurements of 
blood pressure, weight, height and laboratory tests. 
4 population surveys have been performed and 
at the survey in 1999, questions were also asked 
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are included, a total of 4,392 men and women. 14 
participants did not answer the questions concern-
ing trauma. Persons seeking medical attention 
after a cervical spine injury were included in the 
trauma group. The alternatives in the questionnaire 
were whiplash, or other neck or head injury, or no 
injury. Each person could report more than one 
alternative. 

Chronic neck pain was defined as continuous 
neck complaints of more than 6 months duration.

The following variables were assessed: age, sex, 
married/cohabitant, education, body mass index 
(BMI), regular smokers, community size (number 
of inhabitants), sick-leave due to neck pain, heavy 
load work, demanding physical activities during 
leisure, and self-perceived health (compared 
to others during the last year). The analysis of 
the psychosocial work situation was done with 
Karasek and Theorellʼs method (1990). Of the 
4,415 participants, 167 students, 291 unemployed, 
and 485 retired people did not fill in the Karasek 
questionnaire. 

Information on the nonresponders was evalu-
ated. We tried to contact all nonparticipants by 
telephone or questionnaires and obtained basic 
information about 50% of them. 

Statistics

The chronic neck pain group with a history of neck 
trauma was compared to the chronic group having 
no trauma, using multiple logistic regression, mod-
eling the probability of trauma. The variables were 
included as co-variates, and a stepwise forward 
likelihood ratio selection procedure was used to 
identify statistically significant co-variates. Odds 
ratios and corresponding 95% confidence intervals 
(CI) were calculated by univariate logistic regres-
sion.

Results

4,392 persons were included in the analyses. 814 
reported chronic neck pain, of whom 249 had a 
history of neck trauma and 565 had not.Thus, 30% 
of the cases with chronic neck pain had a history of 
neck injury (Table 1).

Persons with chronic neck pain and a history of 
neck trauma were younger, more often men, more 
on sick-leave due to neck problems and had poorer 
self-perceived health (Table 2). We found no diffe-
ences between the groups in psychosocial factors 
and social support at work. Moreover, no sig-

Table 1. Descriptive statistics in persons with chronic neck pain

Variable Chronic neck pain P-value Odds  95% CI 
    Trauma    No trauma  ratio for OR
    (n=249)      (n=565)  

Men (%) 43 37 0.1 1.27 0.94–1.72
Average age (years) 51 53 0.004 0.98 0.96–0.99
Married/cohabitant (%) 84 80 0.2 1.27 0.86–1.88
Education
   Primary school (%) 50 57
   Secondary (%) 34 27 0.05 1.40 1.00–1.97
   University (%) 16 16 0.4 1.19 0.78–1.82
BMI (kg/m2) 26 26 0.4 0.99 0.95–1.02
Regular smokers (%) 20 23 0.4 0.87 0.60–1.25
Sick-leave due to neck
  pain (%) 39 25 0.001 1.87 1.36–2.57
Heavy work load (%) 26 31 0.2 0.80 0.57–1.12
Demanding physical 
  activity during leisure 
  time (%) 18 19 0.9 0.98 0.67–1.44
Self-perceived 
  health compared 
  to others (%)
   Better 11 11
   Worse 39 25 0.01 1.33 1.11–2.17
   Equal 50 64 0.001 2.14 1.40–3.28
   

about the occurrence of cervi-
cal pain.

The Northern Sweden WHO 
MONICA study covers an area 
of 154,000 km2, with a total 
population of 510,000 and a 
target population of 310,000 
in the age range 25 through 74 
years. Most of the inhabitants 
live in municipalities in the 
coastal area. According to the 
MONICA study protocol, the 
subjects were selected by strat-
ified randomization for age 
and sex (MONICA Manual, 
revised edition, 1990).

8,356 subjects were invited 
to the survey in 1999, and 
6,000 (72%) participated and 
answered the self-adminis-
tered questionnaires. In the 
present study, all participants 
in the age range 25–64 years 
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nificant differences were noted between the groups 
concerning BMI, marital status, educational level, 
smoking habits, heavy work load, and demanding 
physical activity during leisure or at work.

Discussion

It is important to determine differences between 
those persons with chronic neck pain due to 
trauma and those due to other causes. The findings 
may affect treatment and rehabilitation strategies 
as well as insurance issues. The variables used in 
the present study have been associated with spinal 
pain disorders in previous reports (SBU 2000). 
The group with chronic neck pain and a history 
of trauma was more disabled than the no  trauma 
group. We know that sick-leave is a crude param-
eter of disability and that this variable varies in dif-
ferent countries according to each social welfare 
system, but it was used equally by both groups in 
this study. The patients in the trauma group were 
more likely to be on sick-leave, but they probably 
had severer symptoms and their perceived health 
was worse. Another reason could be that it might 
be easier for the patient and the treating doctor to 
accept inability to work when the diagnosis was 
trauma-related. Insurance claims may also prolong 
sick-leave (Swartzman et al. 1996). The patients 
having chronic neck pain without trauma probably 
had an insidious onset of their symptoms often 
accompanied by other musculoskeletal pain and 
they therefore may have become more adapted to 
life with pain. The pain in the trauma group prob-
ably starts at the time of the trauma and persisted. 
This sudden change may have made the patient 

to perceive his health as worse than in others. 
Moreover, the trauma group, especially whiplash 
cases in Sweden, are encouraged to seek medical 
attention immediately to have the injury confirmed 
irrespective of the degree of trauma (Sterner 2001). 
This may increase the patientʼs tendency to have 
an exaggerated psychological reaction to the injury 
and the risk of illness behavior.

Chronic neck pain occurs more frequently in 
women (Andersson et al. 1993). More static and 
repetitive load in most female jobs (Lundberg et al. 
1994, Björklund et al. 2000) as well as sociological 
and cultural differences (Lundberg and Franken-
haeuser 1999) are often given as explanations. 

Whiplash injuries are also commoner in women 
(Spitzer et al. 1995), although more men were 
frequent in the trauma group. Several studies 
have found that men are more prone to expose 
themselves to trauma (Kraus and Nourjah 1989, 
Gregersen and Berg 1994), which suggests that 
types of neck trauma other than whiplash seem 
to be involved in the development of chronic neck 
pain in men.

Comparatively few patients (11%) with neck 
pain in the population have had a previous injury 
(Croft et al. 2001). In the present study, in particu-
lar about one third of the cases with chronic neck 
pain recalled a history of neck injury. Although 
lifestyle parameters, such as smoking, obesity, 
leisure activities, education and family circum-
stances have been associated with spinal pain 
(SBU 2000), none of these had any effect in our 
study. High work load combined with poor control 
of conditions at work are related to negative health 
effects, according to Karasekʼs model, but this 
model showed no differences in our groups. The 
analysis of the nonresponders also failed to find 
substantial differences and therefore had no effect 
on our findings. 

We have no information about the interval from 
the injury to our survey nor do we know the exact 
type of trauma. There may be a recall bias since the 
“injury” can be affected by the presence of chronic 
neck pain. However, the definition of neck injury 
in the current study was an injury severe enough 
to seek a physician. This may exclude most of the 
slight injuries. 

It has been thought that chronic pain is deter-
mined by cultural and psychological factors 

Table 2. Multiple logistic regression, modeling trauma

Co-variate P-value Odds  95% CI 
Trauma/no trauma  ratio for OR

Men compared to 
  women 0.02 1.47 1.07–2.02
Age <0.001 0.97 0.95–0.98
Sick-leave <0.001 2.01 1.41–2.87
Self-perceived 
  health last year
   Good/very good 0.02
   OK 0.03 1.48 1.05–2.09
   Bad/very bad 0.01 1.78 1.13–2.78
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irrespective of the type of the original acute 
injury. As regards neck injuries, prior neck injury 
appears to be a separate risk factor for long-term 
periodic neck pain independent of recall bias and 
not explained by psychological problems (Croft et 
al. 2001). Thus trauma-related chronic neck pain 
seems to be a separate entity, which may explain 
the differences we found between traumatic and 
non-traumatic chronic neck pain.
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