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ABSTRACT  

Objectives: To analyse a cohort of 745 consecutive patients referred to a 

regional specialist clinic for evaluation of post-traumatic neck pain during a five-

year period. 

 

Methods: A cross-sectional observational study of baseline assessments 

performed by multi-professional rehabilitation teams according to a 

standardized checklist. 

 

Results: The cohort contained nearly twice as many women as men (64% 

versus 36%). The type of injury mechanism described did not differ between 

sexes. Of the entire cohort, 38% were diagnosed with widespread pain, 50% 

with regional pain, and 12% with local pain. The pain distribution among the 

women was 43% widespread, 48% regional, and 9% local, and the 

corresponding figures among the men were 29%, 53%, and 18%. Longer time 

between trauma and assessment did not affect pain distribution among the 

men, but a tendency towards more widespread pain was observed among the 

women.  

 

Discussion: Women may be more prone to developing persistent pain after 

neck trauma, and also more likely to develop widespread pain. We suggest 

increased awareness among clinicians and researchers for indications of 

persistent post-traumatic neck pain among female patients. Further 

investigation regarding the effect of earlier implementation of rehabilitation 

strategies based on sex is warranted. (196 words) 

 

 

Keywords 

Whiplash trauma, Persistent pain, Pain distribution, Sex differences 

  







The current definition of widespread pain/central sensitization is closely related 

to the diagnostic criteria for fibromyalgia as defined by the American College of 

Rheumatology (ACR) in 1990 (27) and 2010 (28); the latter is still being 

discussed (29). Alternative criteria for central sensitization have also been 

introduced, categorizing pain distribution as local, regional, or widespread (26, 

30, 31).    

 

Between 2010 and 2014, we gathered data on patients from Southern Sweden 

with persistent pain after neck trauma; we are now using this to examine the 

consistency of the baseline presentation of these patients with what has been 

previously described in the literature. The present study describes consecutive 

patients referred to and assessed at a specialist neck pain clinic with a focus on 

sex distribution, pain distribution patterns, and types of trauma. 

  









RESULTS 

Between 2010 and 2014, the annual number of patients referred to and 

assessed at the department declined from 247 to 92, and the median time 

between trauma and assessment decreased from 36 months to 17.5 months 

(Figure 1). The sex distribution for the whole cohort was 476 (64%) women and 

269 (36%) men. The greatest sex distribution difference was seen around the 

age of 45 (Figure 2). 

 

In the entire cohort, 38% of the patients were diagnosed with widespread pain, 

50% with regional pain, and 12% with local pain. Among women, the pain 

distribution was 43% widespread, 48% regional and 9% local, while among men 

the corresponding figures were 29%, 53%, and 18% (Figure 3). Regional pain 

distribution was proportionally the most common pattern within all age groups 

(woman and men), except for women aged 45-54, where widespread pain 

(48%) was proportionally most common (Table 1). 

 

Analysis of the different types of trauma showed that 78% of the patients had 

been involved in car crashes, with about 33% being occupants of the striking 

vehicle and 62% of the struck vehicle; in 5%, the type of car crash could not be 

determined from the medical records. The sex distribution for the types of car 

crashes and the other types of trauma was comparable to the sex distribution in 

the entire cohort (Table 2). No differences in pain distribution were apparent 

with regard to type of trauma (i.e. car crashes compared to other traumas) or to 

whether the patient was occupying the striking or struck vehicle (Figure 4).  

 

For women, but not for men, time since trauma at assessment at the 

department coincided with a shift in pain distribution from local to widespread. 

However, the proportion of patients with regional pain distributions remained 

similar over time (Figure 5). 

 

The odds ratio (OR) of either regional or widespread pain compared with local 

pain, or of widespread pain compared with either local or regional pain was 1.88 

[1.40; 2.53] for women (p < 0.001). The OR for those with 84 months between 
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FIGURE CAPTIONS 
 
Figure 1 

A: Tukey boxplots of months between trauma and assessment, as stated by the patients (n = 745). 
The horizontal bars of the boxes represent the 1st quartile, median, and 3rd quartiles respectively, 
while whiskers represent 1.5 times the interquartile range. Outliers are omitted from the plot.  
B: Number of patients referred and assessed between 2010 and 2014. 

 
Figure 2  

Age at assessment, divided by sex. 
 
Figure 3 

Pain distribution (local, regional, or widespread) among men (n = 269) and women (n = 476). 
Each block is annotated with the corresponding number of patients. 

   Figure 4 
Pain distribution according to sex and type of trauma in 719 of the 745 patients (in 26 cases, the type of 
car crash could not be determined). Each block is annotated with the number of patients belonging to that 
category. 

   Figure 5 
Conditional density plot of pain distribution and time (in months) since the trauma. Cases exceeding 120 
months (16% of the total sample) are omitted, since they were too few to provide accurate estimates. Sample 
frequency is given at the bottom of each facet by a rug plot, and density estimates are given on the y axis; 
these were computed using a Gaussian kernel (the normal distribution function).  
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Table 2 

 

Description of types of traumas. In cases involving multiple traumatic events, only the event 

which the patient considered to have produced the symptoms is displayed. 

Type of trauma Women Men All 

Car crashes     

  In striking vehicle 125  
 

69  194 

  In struck vehicle 223  
 

139  362 

  Vehicle status 
unknown 20 6 26 

   582  
 

Other neck traumas    

  Bike accidents 14 5 19 

  Other traffic 
accidents 14 7 21 

  Sports-related 
accidents 19 7 26 

  Falls 31 13 44 

  Direct head or neck 
traumas 12 8 20 

  Miscellaneous 
accidents 18 15 33 

   163  

Total 476  269  745 
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