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Helsetilstand hos personer med nakkesleng, for og etter traumet.
HUNT studien.
Utforskning av kronisk nakkesleng som en funksjonell somatisk lidelse.
Kronisk nakkesleng utgjer en stor belastning bade for den enkelte og for helsevesenet i de
fleste vestlige lander. Tilstanden er karakterisert ved en mengde ulike symptomer fra hele
kroppen, tilsynelatende uten tilsvarende pavisbare skader. Symptomene vedvarer tross ulike
former for behandling og er forbundet med stor uferhet og psykososiale problemer. Det er
foreslatt to motstridende modeller til & forklare kronisk nakkesleng: den organiske modell,
som forklarer symptomene med biomekaniske krefter mot nakken, og den funksjonelle
somatiske modell, som forklarer symptomene som uttrykk for psykososiale faktorer og en
sykeliggjaring hos personen.

Formaélet med avhandlingen var & utforske hypoteser basert p& den funksjonelle modellen.

Hovedfunn
1) Vi fant en oket forekomst av angst og depresjon hos mennesker som hadde opplevd
nakkesleng for minst to ar siden. Denne okte forekomst kunne delvis forklares av
nakkesmerter og hodepine, hvilket er tilsvarende andre kroniske smertelidelser.

2) Sammenlignet med andre kroniske smertelidelser fant vi at kronisk nakkesleng ligner
mer pé en funksjonell smertelidelse (fibromyalgi) enn en organisk smertelidelse
(leddgikt) ved & ha symptomer fra hele kroppen og ogsa eket angst og depresjon.

3) Angst og depresjon for traumet synes & forutsier det & rapportere nakkesleng senere.

4) Darlig helse for traumet er forbundet med eket risiko for senere a rapportere
nakkesleng.

5) Det a rapportere nakkesleng er forbundet med eket risiko for & fa uferepensjon 2 ar
senere, ogsa for nakkesleng uten nakkesmerter

Konklusjon

Nakkesleng er en kompleks lidelse som er forbundet med symptomer pa darlig helse og
funksjonssvikt allerede for traumet og som viser et bredt spekter av symptomer béde fysiske
og psykiske etter skaden. Angst og depresjon for skaden synes & predikerer selv-rapportert
nakkesleng. Funnene gir stette til en funksjonell somatisk forstaelse av kronisk nakkesleng og
antyder dermed faktorer & vaere oppmerksom pa ved vurdering og behandling av pasienter
med nakkeslengskader.
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SUMMARY

Objective

Chronic whiplash is a burden both to the individual and to the health care system in
most western countries. The condition is characterized by a great variety of symptoms
from all over the body, apparently without attending objective signs, making it difficult
to relate the symptoms to the neck injury. The symptoms are persisting, in spite of
different treatment approaches and are associated with gross disability and psychosocial
problems. It has been difficult to explain these findings and that is where scientific
debate has centred. Two opposing models have been proposed: the organic model,
which explains the symptoms with the mechanical forces transmitted during a collision,
and the functional somatic model, which explains the symptoms as expression of
psychosocial factors and a sick role adopted of the individual. The aim of the thesis is
to explore hypotheses derived from the functional somatic model: that whiplash is
associated with an increased prevalence of anxiety and depression and that pre-injury
anxiety and depression predict subsequent report of whiplash, that pre-injury poor
health is associated with the report of whiplash, and that chronic whiplash is
characterized by a great array of different symptoms. Finally, it is an aim to explore the

association between self-reported whiplash and subsequent disability pension award.

Method

All studies in the thesis are based on the Health Study of Nord-Trendelag (HUNT),
which is a large population-based survey. The first two studies used cross-sectional
designs based on the HUNT 2 study (1995-97), while the last two studies had a
prospective longitudinal design, including baseline data from the HUNT 1 study (1984-
86) and outcome data from the HUNT 2 study. Information on whiplash was included in
the HUNT 2 study. In the two prospective studies, the whiplash group was restricted to
individuals reporting a whiplash injury between HUNT 1 and HUNT 2. To explore the
predictive significance of self-reported whiplash for later disability award, we used
baseline data from the HUNT 2 study and outcome data from the Registries of the
National Insurance Administration. In all the studies, we used binary logistic regression

to explore our research questions, adjusting for possibly confounding factors like age,
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gender, education, marital status and alcohol problems. Information on anxiety and
depression was based on two different instruments: the Anxiety and Depression Index —
12 (ADI-12) in the HUNT 1 study and the Hospital Anxiety and Depression Scale
(HADS) in the HUNT 2 study. Information on symptoms, diagnoses, subjective health,
use of health services and use of medication were self-reported without objective

confirmation.

Results

We found, in the first study, an increased prevalence of anxiety disorder and depression
in individuals reporting whiplash injuries happening more than two years ago. The
increased prevalence of these disorders was partly explained by neck pain and
headache, which was in accordance with findings from other chronic pain disorders.
This conclusion was further explored in the second study where we compared the
symptom profile of chronic whiplash with the profile of two chronic pain disorders, an
organic pain disorder (rheumatoid arthritis) and a functional somatic pain disorder
(fibromyalgia). Results indicated that the symptom profile of chronic whiplash was
more alike the profile of fibromyalgia than rheumatoid arthritis. The chronic whiplash
group had a significantly higher prevalence of symptoms from all body parts, across all
organ systems, and also mental symptoms, compared to a control group without
fibromyalgia, rheumatoid arthritis and whiplash. The fibromyalgia group had an even
higher prevalence of all symptoms than the whiplash group, while the rheumatoid
arthritis group showed an increase in particularly pain and stiffness symptoms. The
perception of chronic whiplash as a functional somatic disorder was further explored in
the third and the fourth study by examining the predictive significance of pre-injury
health on the report of whiplash. We found, in the third study, that pre-injury anxiety
and depression predicted the report of whiplash. The strength of the association of pre-
injury case-level anxiety and depression with incident whiplash was comparable to the
previously reported cross-sectional association of anxiety and depression with chronic
whiplash in the first study. Also pre-injury health, as a broader concept, was also
strongly associated with incident whiplash and particularly with “whiplash with neck
pain”. The association between pre-injury health and ‘whiplash with neck pain’ could

not be explained by the neck pain. Finally, the third study indicated a strong association
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between self-reported whiplash and subsequent disability pension award, even in the

absence of neck pain.

Conclusions

Whiplash is a complex disorder which is associated with symptoms of poor health and
impairment already before the trauma, and which demonstrates a wide array of
symptoms from all over the body after the injury. Pre-injury anxiety and depression
predicts subsequent self-reported whiplash and individuals with whiplash have an
increased prevalence of anxiety and depression long time after the injury. Award of
disability pension is increased following self-reported whiplash, even in the absence of
neck pain. This picture seems to give strongest support to the functional somatic model

of chronic whiplash.
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1 BACKGROUND

1.1  Whiplash

The term “whiplash” was first used by H.E. Crowe [1] in 1928 at a symposium on
traffic accidents held in San Francisco. Before “whiplash” was used, the injury was
referred to as “railway spine” to describe common injuries of persons involved in train
accidents at the turn of the 20™ century [2]. Crowe did not refer to the injury as such,
but to the motion that the head and neck underwent in conjunction with a collision.
Since the mechanism of indirect cervical spine trauma resembles that of a whip lash,
namely, a relatively minor force at the handle of the whip leading to a much larger and
more rapid movement at the end of the whip, the term whiplash was used to describe
both the motor pattern and injury mechanism associated with indirect cervical trauma.
Since the term was introduced the meaning of it has expanded even further, and by now,
the term is used by many to describe both the injury mechanism and the symptoms after

the injury.

In 1995, the Quebec Task Force on Whiplash-Associated Disorders (WAD) has
redefined the term as “an acceleration-deceleration mechanism of energy transfer to the
neck which may result from rear-end or side impact, predominantly in motor vehicle
accidents, and from other mishaps”. The energy transfer may result in bony or soft
tissue injuries (whiplash injury), which may in turn lead to a wide variety of clinical

manifestations termed WAD [3].

To assist health care workers in making therapeutic decisions the Quebec Task Force
further proposed a classification of WAD:
e Grade 0: no neck complaints and no physical signs.
e Grade I: neck pain, stiffness or tenderness, but no physical signs.
e Grade II: neck complaints accompanied by decreased range of motion and point
tenderness (musculoskeletal signs).
e Grade III: neck complaints accompanied by neurological signs such as decreased
or absent deep tendon reflexes, weakness and/or sensory deficits.

e Grade I'V: neck complaints accompanied by fracture or dislocation.
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Other symptoms can be present in all grades, and a wide variety of symptoms has been
documented in several studies, both in the acute phase [4] and in the chronic phase [5].
Grade I and II comprises 80% of all whiplash injuries [6], and these are the grades
included in most research on WAD [7-10]. The prognostic significance of the
classification has been examined, however results have been inconclusive [11,12]. A
Norwegian expert panel estimated an approximate number of 2000 new cases of acute
WAD (grade I and II) per year in Norway [13]

The WAD classification system also included a grading system for the amount of time
since the onset of symptoms arising from 1-5. Grade 1 is an acute problem of less than 4

days, grade 5 is a chronic problem exceeding 6 moths [3].

A Swedish medical task force recently developed a consensus on early whiplash and
argued that the diagnosis of whiplash injury would acquire a more exact and realistic
meaning by deleting grades 0 and IV. Misunderstandings may occur when individuals
presenting no symptoms or physical signs (grade 0) are classified as having a WAD
disorder. They further argued that the term “whiplash trauma” should be reserved for
indirect traumas to the neck, and fractures and dislocations (grade V) are rarely the
results of indirect traumas and might rather be classified in terms of morphological
findings [14]. In the International Classification of Diseases, whiplash is classified as S

13.4, distortion of the cervical spine [15].

1.1.1 Acute whiplash

The acute phase after a whiplash trauma, lasting up to 6 weeks is called acute whiplash.
The most common symptoms are pain in the neck, but also pain in the shoulder, back,
headache, dizziness, paraesthesiae, vertigo or cognitive/psychological symptoms[16].
Symptoms gradually appear during the first week, with almost 75% of the neck pain
starting within two days [17] and then they start subsiding again with a gradually
recovery during the following weeks [10,18,19]. The condition seems to stabilize within
3 months, though a certain fluctuation in the severity of symptoms may persist even
after this time [20,21]. There is no doubt or discussion about the acute whiplash, which

may be considered in the same way as other strain and sprains in the body. These early
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symptoms are rather similar among patients and do not vary much between different

countries, in contrast to the chronic whiplash.

1.1.2 Chronic whiplash

The course after a whiplash injury is for many persons characterized by rapid recovery
during the first three months. However, up to 50% of cases, particularly in most western
countries, develop into chronic WAD [17,22,23]. The Quebec Task Force defined
chronic WAD as “the presence of pain, restriction of motion or other symptoms six
months or more after a whiplash injury, sufficient to hinder return to normal activities
such as driving, usual occupation and leisure” [3]. Synonyms for chronic WAD are
“chronic whiplash”, and ”late whiplash syndrome” [24,25]. The effect of treatment is
not documented. Thus a recent critical literature review did not find support for clearly
effective conservative treatments of acute, sub-acute or chronic symptoms of WAD
[26]. Early, aggressive care instead has been associated with prolonged recovery [27-
29].

Chronic WAD is characterized by a great variety of symptoms, psychosocial problems
and gross disability, apparently without attending objective signs. The symptoms derive
from all body parts and include all organ systems, including mental symptoms, making
it difficult to relate them to the neck injury [30-33]. Many patients also report
neuropsychological complaints, however with no documented neuropsychological
impairments [34,35]. Simultaneously, there is evidence for development of a
widespread sensory hypersensitivity, indicating disturbances in central nervous pain

processing [36-38].

In our studies, the questions on whiplash and symptoms were independent. Thus we do
not know whether the symptoms were related to the whiplash injury or not. Some of
them probably will be, as indicated in the second study, however other symptoms might
not be related to the injury, as the prevalence of symptoms in the population is high [39-
41]. Thus, in the thesis, I have decided to use the term whiplash instead of WAD.
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1.2 Incidence and prevalence

The most common sources consulted when estimating the number of whiplash injuries
are police reports, emergency ward visits, and insurance claims regarding such injuries,
but also information from general practitioners (GP) and population studies should be
considered. Despite increasing collision severity, the injury severity in vehicle
occupants has decreased in the last 25 years. In contrast, the incidence of WAD has
increased. These disorders seem to follow low velocity collisions on many occasions;
however it has not been possible to document any association between velocity change

and severity of symptoms [9]

The information indicates that the number of whiplash injuries has increased
dramatically in many countries during the last decades and such injuries now represent
the largest part of all road traffic injuries [42]. In a best evidence synthesis it was found
that the cumulated annual incidence increased from 83 per 100 000 inhabitants (1985-
1986) , to 142 per 100 000 (1988-1990), to 147 per 100 000 (1990-1991), and to 302
per 100 000 (1997-1998) [43] and it seems to have increased further after 2000 [44].
However, the annual incidence rates of whiplash injuries show large variation across
different studies and countries with rates varying between 28 per 100 000 and 834 per
100 0000 [16]. About 90% of cases are attending emergency room health care and about
10% are visiting the general practitioner [45,46].

The incidence of chronic whiplash differs considerably between countries, with 40-50%
of individuals in most western countries developing lasting symptoms after a whiplash
injury [22], while other countries, e.g. Lithuania, Greek and Germany report of
approximately no persons with lasting symptoms [18,47-49]. It has been proposed that
this wide range of recovery rates might reflect different perceptions of whiplash in the
populations as well as different compensation systems [49], however, the varying rates
reported in the literature might also, at least partly, be accounted for by the lack of a

standardised definition of recovery after acute whiplash.
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1.3  Societal costs of chronic whiplash

Chronic whiplash represents a considerable burden to the society, both health care
systems, insurance systems and compensation systems [50]. Whiplash is for many
persons associated with persistent pain, disability and considerably emotional distress.
The condition is costly in most western countries, which was shown in a comparative
study of the societal costs of minor cervical spine injuries in 10 European countries. The
percentage minor cervical injuries constituted of all bodily injuries was on a mean 40%
and the average cost per claim was € 9.000. Results further showed a great variation
between the different countries, which was interpreted in light of differences in cultural

attitudes [42].

1.4 Outcome of whiplash

1.4.1 Neck pain

Neck symptoms in terms of pain and stiffness are the most prominent symptoms
associated with whiplash injuries [51]. There is further evidence for reduced head
steadiness [52] and altered movement patterns in the neck [53,54], possibly aimed at
minimizing the use of painful muscles. This change in motor patterns is in accordance
with both the (neurophysiological) ‘pain adaption model’ and (cognitive behavioural)
‘fear avoidance model’. In a best evidence synthesis, Caroll et al. [22] reported that
approximately 50% of those with whiplash will report neck pain symptoms one year
after their injury. However, only 12% of subjects reported daily neck pain and only 9%
reported significant health impairment due to the collision [17,22]. Studies with longer
time follow up suggest that whiplash symptoms can persist or recur over the long term.
At seven years post-injury, almost 40% of those making a claim after a traffic related
whiplash injury reported often or always having neck pain, compared with less than
15% of a matched cohort who had been in a car crash with no whiplash. People with
neck pain were also more likely to have pain in other parts of the body [55]and to report

general ill health [22].

These findings should be interpreted in light of the background prevalence of neck pain
which also shows a persistent or recurrent course, both in the general population [56]

and in workers [57]. However, chronic neck pain secondary to trauma (including
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whiplash trauma) seems to differ from spontaneous chronic neck pain in several
respects, such as self-perceived health, working ability, personality profile and cerebral
expression of pain. The chronic whiplash patients seem to be more vulnerable and have

impaired illness behaviour [34].

1.4.1.1 Neck pain in the general population

A best evidence synthesis found that most estimates of 12-months prevalence of neck
pain range from 30% to 50% among adults in the general population. The 12-months
prevalence of neck pain, limiting activities, among adults ranged from 1.7% (limited
ability to work due to neck pain) to 11.5% (limited activities due to neck pain) [58].
Most cases of neck pain fit into the category of non-specific neck pain, with a
multifactorial and poorly understood etiology [34,59]. Clinical and radiographic
examinations seldom show organic lesions to be responsible for the symptoms, and
instead psychosocial and cultural factors have been proposed to be contributory factors.
Also alterations in the central nervous system (neural sensitization) have been suggested

as an explanation for the persistence of pain [34].

1.4.2 Mood symptoms

There is a strong association between the report of somatic health problems and anxiety
and depression [60,61], and research has indicated that the depression is not just a
comorbid disorder, however interacts with the chronic pain to increase morbidity and
mortality. Thus the temporal relationship between depression and chronic pain is not
clear. It has further been suggested that there is qualitative differences between
depression as a result of chronic pain and depression as a primary psychiatric disorder.
“Affective distress” which incorporates wider emotions such as anger, frustration, fear

and sadness might be a better term than “depression” in chronic pain patients [62].

Correspondingly, several studies have documented an increased prevalence of anxiety
and depression in whiplash [21,63,64]. Carroll et al. [65] found in a one year follow up
of individuals making an injury claim for traffic related whiplash injuries that 44.9%
had developed depression within six weeks after their injury compared to 10.6%

reporting mental health problems within six months before the injury. This
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symptomatology was persistent throughout the one year follow up in 18% of subjects,
and it followed a recurrent course in another 18%. However, Coté [31] did not find any
association between whiplash and depressive symptoms.

Both pre-injury psychological problems and poor general health as well as post-injury
symptoms and anxiety have been associated with development and persistence of
depression after a whiplash injury [65,66], while the effect of chronic pain was

considered to be less important [65].

1.4.3 Other symptoms and signs

Clinically, whiplash patients also present with headache, jaw pain, interscapular pain,
shoulder pain, thoracic pain, low back pain, spinal pain, stomachache, nausea,
paraesthesiae, sensory hypersensitivity, vertigo, dizziness, eye symptoms, hearing
symptoms, fatigue, sleeping problems, memory problems, cognitive dysfunction,
depressive moods, and anxiety [4,5,14,67]. These symptoms however have to be
interpreted in light of the high prevalence of symptoms in the population [39,41],
particularly different chronic pain conditions [68]. Some studies also emphasize the
traumatic effect of the motor vehicle accident resulting in stress responses continuing

into Post Traumatic Stress Disorder (PTSD) [69,70]

1.4.4 Quality of life

Chronic pain disorders experience a great impact on quality of life in the patients
[37,71] which has been shown by the Short Form 36 (SF-36)[72]. This is one of the
most widely used generic instrument for measuring perceived health status in various
diseases and conditions, and has also been suggested to be the most appropriate generic
instrument for use in musculoskeletal disorders. In a comparative study of four groups
of female patients with chronic non-malignant pain syndromes (low back pain,
endometriosis, rheumatoid arthritis and whiplash/fibromyalgia), results showed that the
whiplash / fibromyalgia group experienced the greatest impact of their disorder on
quality of life, particularly relating to vitality, social function, emotional problems, and
mental health status, which emphasizes the nature of this complicated pain syndrome
and the related management problems [37]. Research has indicated that significant

improvement occur as time progressed for the dimensions of role physical and bodily
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pain. In contrast, no significant improvement occur over time for the dimensions of
physical function, general health, role emotional, vitality, social function and mental

health [71].

Whiplash patients also have clear symptoms of psychological distress as indicated by
the Symptom Check List 90 revised version (SCL-90-R). Particularly the somatisation
scale, the obsessive scale and the depressive scale have been elevated [73,74]. The
somatisation score might indicate a tendency to experience and report non-physical
symptoms which might be explained by an increased psychobiological sensitivity to
minor or even normal changes in bodily signals, the obsessive score might indicate an
increased tendency to worry and ruminate about the impact of the trauma and its
consequences, and the depressive score might indicate anger, sadness and helplessness

as a result of the pain, disability and reduced quality of life[73,74].

1.5 Recovery

Several different definitions of recovery after a whiplash injury have been used in the
prognostic whiplash literature. A recent systematic review found 30 different methods
for defining recovery [75]. Most of these concerned body structure and function with
restricted participation being the second most common definition followed by activity
limitations. However, even within each domain, there was wide variability in the cut-off
values for dichotomizing a group as recovered or not recovered. This lack of a
standardized definition of recovery after a whiplash injury might be an important reason
for the wide range of recovery rates reported in the literature. There is further a risk that
the emphasis on symptoms in the current literature neglects other important aspects of
health [75]. The most commonly used outcome measures include neck pain[30,76,64],
disability [30,64], return to work [76,77] and quality of life [8,78,79]. Recovery rates
and prognostic factors for these different measures might differ considerably. Typically,
individuals rather quickly return to work though they are still disabled and have
considerable activity limitations. Often neck pain and reduced quality of life are the
most persistent symptoms [23,71]. Most symptoms stabilize at three months, however,
for many individuals the severity of symptoms will fluctuate during the following years

and less than 50% of individuals will experience the same severity of symptoms after
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two years as they did at three months, both improvement and deterioration is possible

[21,80].

1.6 Prognostic factors
During the last decades a large number of studies have been performed on prognostic
factors in whiplash, including large population-based studies, clinical studies and

critical reviews covering more than 100 different prognostic factors [81].

1.6.1 Demographic and socioeconomic factors

Evidence concerning the prognostic significance of demographic and socioeconomic
factors is inconsistent. Some studies find that female gender is a risk factor for neck
pain, disability, mood disorder and prolonged claim closure [23,30,32,82-84], while
other studies have not been able to confirm these associations [10,22,64,81]. Thus, it is
difficult to draw any valid conclusions, however, it could be mentioned that some
studies have shown that females with whiplash have a higher prevalence of pre-injury
neck pain, other health problems and visits to the GP [83,78], which is in accordance
with the general tendency of females to report more somatic problems than males [60].
Also, evidence concerning the effect of age is conflicting. Some studies report that older
age is a risk factor for poor outcome after a whiplash injury [17,32,85], while other
studies do not find any association between age and outcome [10,22,64,81,84]. It has
been proposed to explain the positive findings with degenerative changes in the cervical
columna; however, MRI studies have not been able to document any relation between

degenerative changes and symptoms after a whiplash trauma [7].

Evidence concerning the significance of education has also been conflicting. Lower
level of education has in some studies been reported as a prognostic factor for neck
pain, disability and mood symptoms [23,30]. However, in a best evidence synthesis of
prognostic factors in whiplash, Carroll et al. [22] could not find support for this as
evidence was inconsistent. It is not clear what is the reason for the associations found,
however it may be related to coping abilities [82,86] or it may be related to occupation
[87]. Hunter [88] studied the effect of demographic factors on the report of chronic pain

and found conflicting evidence of a correlation with chronic pain.
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1.6.2 Pre-injury health

Pre-accidental factors may play a role in predicting both injury vulnerability and
prognosis.

There seem to be strong evidence that pre-injury poor health, health seeking behaviour
and neck pain are predictive for post-injury neck pain, widespread pain and disability
[20,22,89-91]. Accordingly, there was consensus among an expert panel, in a Delphi
Poll, that a long history of sick leave before the accident was considered as a risk factor
for disability in whiplash [92]. However, Hendriks et al. [23] did not find any relation
between functional recovery in whiplash and self-reported pre-injury neck pain,

headache, participation problems, comorbidity and use of pain medication.

Considering the effect of pre-injury health, it is important to be aware of the risk of
underreport of pre-accidental symptoms, when the information is reported
retrospectively. Carragee [93] found that the self-reported prevalence of axial pain and
drug, alcohol and psychological problems was much less than the documented
prevalence in prior medical records and expected prevalence in age- and sex —matched
populations. This effect was seen most strongly in individuals filling compensation
claims. Studies using pre-accidental reported information have supported the
significance of pre-injury factors. Lankester et al. [94] and Turner et al. [85] used
information from General Practioner (GP) reports and found that both physical and
psychological outcome was associated with pre-injury musculoskeletal complaints [85]
and with pre-injury back pain, high frequency of GP attendance and anxiety and

depression symptoms [94].

Some of these findings may reflect difficulties in distinguishing pre-injury symptoms
from post-injury symptoms, however findings could also reflect a more pronounced

vulnerability to the effects of neck injury in case of a motor vehicle collision [89,95].

1.6.3 Collision related factors
Most evidence suggest that collision related factors such as direction of the collision,

position in the vehicle, head rest, seat belt, and awareness of the collision have no
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significance for outcome [10,22,30,32,90]. Furthermore, it has not been possible to find
any association between accident forces and outcome [10,17,76,84]. Two empirical
studies lend further support to these findings:

In a questionnaire cohort study of drivers in a car crashing contest, which replicates an
accidental whiplash injury, there were no chronic symptoms or disability. The results
were explained by the fact that the sports driver is not fearful or angered and is highly
motivated to ignore minor symptoms, and to avoid an illness role [96]. In an
experimental study, subjects were exposed to placebo collisions that almost completely
lacked biomechanical stress. Approximately 20% of subjects indicated whiplash related
symptoms, even though no biomechanical potential for injury existed. However, it was
found that certain psychological profiles, characterized by a tendency for psychosomatic
disorder and emotional instability, placed an individual at higher risk for development

of symptoms after a whiplash injury [97].

1.6.4 Organic injuries

Throughout many years, a large number of publications have focused on structural
changes in soft tissues in the cervical spine in patients with whiplash. It has not been
possible to detect pathology connected to the injury or to predict symptom development
and outcome from MR or other imaging techniques [7,98,99]. However, one study
group have used fluoroscopically guided, controlled diagnostic blocks and identified
lesions in the facet joints as the single most common basis for chronic neck pain after
whiplash accounting for at least 50% of cases [100]. These findings have been
replicated by another study group, however the effect was only transient and the nerve
root blocks could not be recommended as a treatment approach [101,102]. No studies
have been able to document any association between organic findings related to the
injury and that wide array of other symptoms other than neck pain, present in whiplash

injuries.

1.6.5 Initial symptoms
There is consistent evidence that greater initial pain, more symptoms and greater initial
disability predict slower recovery after whiplash, both in critical reviews [22,32,24] and

in empirical studies [17,23,30,103]. The findings were supported by consensus in an
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expert panel in a Delphi Poll, which proposed that high severity of injury, and presence
of constant neck pain since the accident was considered as prognostic for pain and

disability in whiplash [92].

1.6.6 Psychological factors

There is strong evidence that adjustment to chronic illness is best explained using a
biopsychosocial framework, incorporating both psychological and social factors
[104,105]. Sullivan [64] found that psychological variables (catastrophizing, anxiety
and depression) accounted for 18% of variance in pain ratings and for 37% of variance
in perceived disability in patients referred to a speciality pain clinic with a diagnosis of
whiplash injury. Even after controlling for the effect of pain, psychological variables
accounted for 27% of variance in disability rating, while pain alone only accounted for
14%. Several studies have indicated that psychosocial factors are more important

predictors for outcome than collision related and demographic factors [10,77].

1.6.6.1 Emotional factors

Several studies report that depression is an important influencing factor in perceived
health and quality of life in whiplash [78,62]. Even minor deviations in depressive
symptoms have an effect and should be taken seriously [78]. Generally, emotional
distress has a close interaction with pain and might predispose individuals to experience
pain, precipitate symptoms, amplify the intensity of pain and be a perpetuating factor.
Thus it was shown that depression predicted the occurrence of low back pain three years
later. Depression being a much stronger predictor than both clinical and anatomical risk

factors [106].

It has further been shown that depressive symptomatology is an effect modifier on the
effect of coping in whiplash. Without depressive symptomatology, those using high
levels of passive coping recovered 37% slower than those using low levels of passive
coping, while, in the presence of depressive symptomatology, those using high levels of
passive coping recovered 75% more slowly than those using low levels of passive

coping [107].
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1.6.6.2 Cognitive factors

There is strong evidence that cognitive factors have great prognostic significance in
whiplash and other chronic conditions. Illness beliefs are important as a framework for
interpretation of the illness threat, to guide illness behaviour and determine coping, and
have been associated with both disability and quality of life, independent of disease
severity [105,108,109]. Clinical research on chronic whiplash has particularly
emphasized the prognostic significance of catastrophizing [64,78], positive expectations
for recovery [110-112], self-efficacy [8,113,114], and helplessness [30]. These
cognitive factors are particularly important as research has indicated that beliefs
concerning whiplash and recovery after a whiplash injury might be very pessimistic in
the population [115]. Evidence has suggested that there might be a close association
between negative expectations for recovery and high levels of passive coping after a
whiplash injury [116]. However, these beliefs seem to vary in different cultures [47,48]
as do also the reported incidence and prognosis of whiplash. Also the belief that one has
a serious disease, the expectation that the condition will worsen, magnification of
symptoms and attribution of sensations and minor bodily symptoms to the injury has

been associated with prognosis after a whiplash injury [104].

1.6.6.3 Coping

Several studies have documented the significance of coping in the adjustment to chronic
pain [117,118] and in the prognosis of whiplash. Particularly, passive coping strategies
have been shown to be detrimental to recovery after a whiplash trauma [82,107], while
the effect of active coping strategies are less clear [82,119]. One mechanism of the
effect of coping style on recovery might be that high levels of passive coping predict
non-compliance with active rehabilitation and instead reliance on medication and rest
[120]. It has further been shown that the use of different coping strategies increases
over time after the whiplash injury [86]. Correspondingly, the proportion of variance in
disability shared with coping also increases over time with 12% at inception, and 54%
at | year follow up. The quality of coping attempts seem to be more important than the

quantity [86].
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1.6.7 Societal factors
1.6.7.1 Compensation
Both the compensation process, including litigation, and the compensation system have

been associated with recovery after a whiplash injury.

Being involved in litigation and particularly consulting a lawyer has been associated
with delayed recovery [27,76,84,121], independent of bodily pain and limitations due to
emotional problems [76].

Compensation systems which depend on bodily symptoms have been shown to prolong
recovery time. In a comparative study from Spain and Portugal, results showed that the
registered incidence of whiplash traumas was higher and the recovery time was
significantly longer in Spain where compensation after whiplash is dependent on and
increased by the report of bodily symptoms, which is not the case in Portugal [122].
Correspondingly, it was shown that the incidence of claims decreased and the median
time to claim closure decreased when the compensation system was changed from a tort
system to a no-fault system [123]. In a tort system, people who are injured in a traffic
collision may sue the driver at fault for the collision for additional compensation for
pain and suffering which is not possible in a no-fault system [22]. Results were
interpreted as indicating that a compensation system in which financial compensation is
determined by the continued presence of pain and suffering provides barriers to
recovery and may promote persistent illness and disability.

Evidence from critical reviews concerning the prognostic significance of compensation
claims is contrasting. Coté [32] concluded that there is evidence that compensation is
associated with outcome in whiplash, while Scholten-Peeters [81] concluded that

compensation had no significance.

1.6.7.2 Cultural factors

Internationally, the rate of chronic pain after motor vehicle collisions is dramatically
lower in Greece and Lithuania than in Canada and the United Kingdom [18]. These
international differences have been attributed, in part, to differences in culture, beliefs

and attitudes regarding the risk of developing chronic symptoms [124]. E.g media
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attention and widespread impression that whiplash injury is serious and debilitating are
factors that may raise the risk of long-term problems [14].

.However, the differences in reported recovery rates might also be due to other factors,
e.g. methodological issues such as differences in sampling frames and sampling
procedures, and differences in case definitions or measurements procedures [22]. Also
differences in the context in which an injury occurs or differences in policies relevant to

compensation for traffic collisions might be important, as mentioned above.

1.7 Explanatory models for chronic whiplash

It is largely unknown why certain individuals exposed to whiplash trauma develop
pronounced, long-term symptoms; however, it is evident that both biological factors,
psychological factors and psychosocial factors have to be considered. Many
explanations have been presented over the years falling in two different categories,
either organic models, relating the symptoms to organic injuries to particular structures
in the neck as a result of biomechanical forces, and functional models focusing on
psychological and psychosocial explanations, representing a ‘functional somatic

disorder’.

1.7.1 The organic model for chronic whiplash

First, it should be mentioned that pathoanatomical explanations of the symptomatology
have often been based on experimental animal studies, cadaver studies, post-mortem
observations, and findings at surgery. However, one should be careful when
extrapolating the results of these studies and observations to the clinical situation [14].
Keeping this in mind, it is proposed that some symptoms of whiplash injury likely have
organic bases that are related to the forces transmitted during a collision exposure and
that some whiplash injuries likely do not resolve for organic reasons [16]. This latter
proposition is supported by the delayed recovery and higher chronicity rates for patients
with more severe initial symptoms [81,24,125]. Several anatomical sites of whiplash
injury have been proposed (the facet joints, the ligaments and intervertebral discs, the
vertebral artery, the nerve root and the muscles), each with its own clinical evidence,
relevant anatomy, mechanism and tolerance to injury [16,126]. From all of these

anatomical sites, except the muscles, the possible duration of injury and pain are

27



supposed to be more than six months [16]. Possibly, but less commonly, also the
sympathetic trunk, brain, inner ear, and esophagus may be damaged as well [126]. Most
of these proposed injuries are based on theoretical speculations , and it has been difficult

to document the existence of the injuries.

Imaging techniques have not been able to determine the cause of neck pain in whiplash
[126], however, double-blind, controlled, fluoroscopically guided diagnostic blocks,
have indicated that facet joint pain is a common basis for chronic neck pain after
whiplash, accounting for at least 50% of cases. No diagnostic techniques of comparable
validity exist for diagnosing pain stemming from disks, ligaments, or muscles, thus the
pathological significance of these structures remain unknown [100].

There also seem to be a lack of evidence linking the supposed injuries to the symptoms
presented after whiplash injury. Tears of muscles and ligaments are acceptable, possible
causes of pain. Analogous with injuries to these tissues elsewhere in the body, and
being vascular structures, muscles and ligaments would be expected to heal over several
weeks with scar formation and loss of pain. Such a pattern would be consistent with the
observation that the majority of patients quickly recover after whiplash injury [126].
Minor, occult fractures would also follow this pattern with painless function following
healing after 6-8 weeks. On the other hand, injuries to the facet joints or intervertebral
discs would be expected to have a different prognosis. Discs are avascular, and tears to
the annulus fibrosus or separation of the disc from the adjacent vertebral body are
unlikely to heal, yet these structures are innervated and therefore constitute an
anatomical substrate for pain. Therefore, patients with injuries to the discs or joints may
be expected to have prolonged pain with little chance of healing or spontaneous

recovery [127,128].

The headache has been perceived as referred pain from injury to some cervical
structure. The weakness has been explained as a pain related reflex inhibition of muscle
systems that act on or in conjunction with the neck; and the paraesthesiae has been
explained as a thoracic outlet syndrome. Exactly how these symptoms develop,
however, remains speculative. Symptoms other than pain may occur through damage to

the sympathetic trunk, brain, inner ear and esophagus. Most of these symptoms present

28



as subjective sensations with unclear organic findings and the pathophysiological

explanations have been tentative and speculative with unclear objective evidence [127].

1.7.2 The functional somatic model for chronic whiplash.

The term ‘functional somatic disorder’ or ‘functional somatic syndrome’ has been
applied to several related syndromes characterized more by symptoms, suffering, and
disability than by disease-specific, demonstrable abnormalities of structure and function
[129]. Several functional somatic disorders have been described e.g. multiple chemical
sensitivity, sick building syndrome, Gulf War syndrome, chronic whiplash, chronic
fatigue syndrome, irritable bowel syndrome, and fibromyalgia. Research has shown that
they share similar phenomenologies, high rates of co-occurrence and overlap, similar
epidemiologic characteristics, and higher-than-expected prevalence of psychiatric
comorbidity. Though no organic cause apparently can be found, many such patients are
severely disabled, and their symptoms are often refractory to reassurance, explanation,

and standard treatment [129,130].

The functional somatic disorder is supposed to be based on common, subjective and
unexplained symptoms. Such symptoms are endemic in the society, probably derived
from normal physiological sensations and are usually perceived as harmless [39-41].
However, a process of symptom amplification might be initiated resulting in a changed
perception of the symptoms as threatening, and as a consequence a self-perpetuating
cycle develops. This cycle is supposed to be driven by the belief that one has a serious
disease; which is likely to worsen, and the adoption of a "sick role". These threatening
perceptions might result in the development of a functional somatic disorder in which
the symptoms are incorrectly attributed to serious abnormality e.g. a neck injury after a
whiplash trauma [96,119,129]. This was illustrated in a study comparing health related
quality of life in patients with sprain of the neck and a control group from the general
population. Results showed that role limitations due to physical problem differed
considerably between the whiplash group and the control group, though physical
functioning did not differ between the groups. This discrepancy was explained by a
selective perception of the complaints, attribution of complaints to the accident and

illness behavior in the group with sprain of the neck. It was also remarked that even
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individuals without complaints after the whiplash injury experienced worse health-

related quality of life than the reference population [79].

Functional disorders are no new phenomenon e.g. there are similarities between the
‘railway spine syndrome’, common in the early 20th century and the chronic whiplash
syndrome. However, for the last 3 decades there has been an increased focus on the
functional disorders as an adaptation to life, stresses, emotions and expectations

[129,1301.

The psychobiological mechanism for the functional somatic disorders is suggested to be
central sensitization in neural loops resulting in widespread and persistent pain and
disability [131,132].

This central sensitisation is supposed to be dependent on cognitive factors, e.g.
interpretation of pain and illness perceptions and maintained by sustained attention and
arousal [39,133]. Thus, negative expectations of recovery shortly after the whiplash
injury have been associated with symptoms of central sensitisation three months later
[134]. In agreement with the suggestion of central sensitization, empirical evidence has
pointed to abnormalities in the serotonergic CNS pathways in functional somatic
disorders [130]. In some cases, the functional somatic disorder might be triggered by an
organic stressors e.g. a motor vehicle accident, resulting in activating of the stress
response system in the body and maintained by a dysregulation of this stress response

system as well as contributing psychosocial factors [119,133].

There is strong evidence for an increased level of anxiety and depression in functional
somatic disorders [135], which has been demonstrated for chronic fatigue syndrome
[136], for functional dyspepsia [137], and for irritable bowel syndrome [138,139]. The
psychiatric symptoms seem to be present prior to the functional symptoms and there
appear to be a dose-response relation between the severity of psychiatric symptoms and

the functional symptoms [136,138].
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2 AIM OF THE THESIS

The two models for chronic whiplash have different implications both concerning risk
factors, prognostic factors and treatment. Typically, the organic model might focus on
collision related factors. The most important prognostic factors would be expected to be
the severity of the injury, as measured by the WAD grade, initial neck pain intensity,
neck disability, and radicular symptoms [140]. Neck pain intensity would be
particularly important, as it seems to be central in the induction of other related
symptoms. The recommended treatment would be analgesics in the acute phase,
followed by early activation, physiotherapy and manual therapy in a multimodal
intervention program emphasizing improved function [126]. In the more chronic phase
it might be recommended to anesthetize the painful joints by blocks of the spinal nerves
that supply the zygapophysial joints [128]. Sick leave, compensation and eventually
disability pension would be natural components of the approach to persons with
whiplash injuries, according to the organic model.

In contrast, the functional somatic model would be expected to focus on risk factors of a
psycho-social character e.g emotional distress and life problems, somatization and the
cultural perception of a whiplash injury as a serious illness with poor prognosis. Also
prognostic factors would be expected to have a psychosocial character, e.g. emotional
factors, cognitive factors, behavioral factors as well as maladaptive coping strategies as
described above. Treatment recommendations would aim at correcting erroneous
conceptions of whiplash, reducing distress, reducing symptom focus, avoiding
unnecessary medical treatment and reducing sick leave as well as compensation and
litigation processes. An important principle would be to resume normal activities as fast
as possible. Compensation systems should be designed with no focus on pain and

suffering [141].

Thus it is evident that the two models have great practical implications both for policy
makers, the health service system and treatment approaches. These are implications
which are very different for the two models. Therefore, it is important to explore further
which model is the best one fitting with clinical evidence. The aim of this thesis is to

explore hypotheses derived from the functional somatic model for chronic whiplash:
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1) Is the prevalence of anxiety and depression increased after a whiplash injury?

2) Is chronic whiplash characterized by a great array of different symptoms?

3a) Is pre-injury anxiety and depression associated with subsequent self-reported
whiplash?

3b) Is self-reported whiplash associated with subsequent disability pension award?

4) Is poor pre-injury health associated with subsequent self-reported whiplash?

3 MATERIAL AND METHODS

3.1 The Health Study of Nord-Trendelag (HUNT)

The Health Study of Nord-Trendelag consists of population based cross-sectional
surveys conducted within the county of Nord-Trendelag, Norway. Nord-Trendelag is
located in the central part of Norway. The county has coastal and typical inland areas,
and also more densely populated areas, but has no big city with over 50 000 residents. It
has a population of 126 000, and the geographical, demographic and occupational
structure is fairly representative of Norway as a whole. The Health Study is a
collaboration between the HUNT Research Centre, Faculty of Medicine, Norwegian
University of Science and Technology; The Norwegian Institute of Public Health; and
Nord-Trendelag County Council. The study has till now three waves: the HUNT 1
study performed 1984-86, the HUNT 2 study performed 1995-97 and the HUNT 3
study performed 2006-08 [142]. The HUNT 2 study and the HUNT 3 study were more
comprehensive than the HUNT 1 study. The questionnaires were larger and the
objectives were expanded. The present thesis is based on information from the HUNT 1

and the HUNT 2 studies.

Based on updated population register lists, all inhabitants aged 20 years and above in
the 24 municipalities of the Nord-Trendelag County received an invitation by mail to
take part in the HUNT study with an appointment date and time for physical
examination that included measurements of height, weight, blood pressure, and blood
glucose.. The invitation also included a questionnaire that should be filled in and
delivered at the examination. The methods for data collection were largely similar in
HUNT I and HUNT 2, mainly through self-reported information by use of

questionnaires and clinical examinations.
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At HUNT 1, 74 599 persons (88.1%) participated in some part of the study. The
participation was highest in the middle age groups. It was lower among men, among
young people and old people, among those who were unmarried, divorced or separated,
and among those living in the largest municipalities. Detailed analyses of the non-
participants indicated four main reasons for non-participation; some were too busy,
some had moved, some were not interested and some had health problems. There were
no indication that the health status of the ”busy”, “moved” and “not interested differed
from that of the participants. These groups made up all together 63% of the non-
participants. As a group, the non-participants demonstrated increased mortality and
morbidity compared to the participants. Accordingly, the participants at the health study
were more “healthy” than the total population of the county. However, the increased
mortality and morbidity, affected only 12% of the non-participants, and only elderly
people, and it was concluded that the data from the Nord-Trendelag Health Survey

should make a solid basis for the studies in epidemiology and health services research

as well as different types of follow-up studies [143]

At HUNT 2, 65 604 persons (70.6%) chose to participate in some part of the study. The
participation rate was higher among women than men, and lowest among the youngest.
The low level of participation among the youngest individuals was in part caused by
difficulties in obtaining directories of residency in these age cohorts due to studies,
military services, long vacations, and temporary jobs in other counties or abroad. In
individuals within working age, the main reason for not attending the study was lack of
time, emigration from the county, being busy at work, that they had forgotten, or no
reason at all. Among the age group of 70 years and older, many reported regular follow
ups by physicians or at the hospital, and therefore did not see any need to attend. Some
individuals (10%) could not attend because they were immobilized due to disease, and
some (4%) refused due to long waiting time at the screening site. Rather few (9%)
reported that the study was unnecessary or simply that they were unwilling to

participate [144].
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The papers were based on three different deliveries of data from the HUNT research
center. This resulted in minor discrepancies between the numbers of participants and
individuals with whiplash, anxiety and depression in the studies. However, it is not
likely that these discrepancies have had any marked impact on the results or the

interpretation.

3.2 Registries of the National Insurance Administration.

Information on disability pension award was used in the third study exploring the
predictive value of self-reported whiplash for later disability award. Data from the
HUNT study were linked to the Registries of the National Insurance Administration by
employing personal identification 11-digit numbers. The disability registries contain
information on date of disability pension award, proportion of disability (50-100%
disabled), and up to two diagnoses warranting disability pension for each application.
Multiple applications are common due to changes in diagnosis and degree, as many are
initially awarded a partial pension. Accumulated, across the disability pension
population, most individuals are recipient of 100% disability pension. Individuals
awarded disability pension before participating in the HUNT study and start of the

follow up period could be identified and were excluded from the study.

3.3 Study variables
Table 1: Variables used in the studies:

Exposure Outcome
Study 1 Whiplash Anxiety, depression (HADS)
Study 2 Chronic pain conditions Symptoms
Study 3a Anxiety, depression (ADI-12) Whiplash
Study 3b Whiplash Disability pension award (1997-99)
Study 4 Subjective health Whiplash, neck pain

To explore the first and the second aims, we used cross sectional designs, including data

from HUNT 2. To explore the third and the fourth aims we used prospective designs,
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including data from HUNT 1, HUNT 2 and the National Insurance Administration
registry.

3.3.1 Whiplash

Information on whiplash was self-reported in the HUNT 2 study based on the following
questions: “Have you ever had neck injury (whiplash)?”” and if Yes: “Please indicate
your age for last episode of whiplash”. All grades of whiplash were included in the
registration, from grade 0 with no symptoms to grade IV with fractures and dislocation.
Analyses showed that the self-report of whiplash was not evenly distributed, but showed
a decreasing incidence with increasing time since the whiplash trauma. This finding
indicates an underreport of whiplash, particularly for cases happening more than 9 years

ago, see Figure 1.

Figure 1 Number of whiplash cases with years since whiplash trauma.
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To estimate the significance of ‘chronic whiplash’ in the second and the fourth study we

used the clinical approximation ‘whiplash and long term neck pain’.

3.3.2 Hospital Anxiety and Depression Scale (HADS)
HADS is a self-report questionnaire comprising of 14 four-point Likert-scaled items,
seven for anxiety (HADS-A) and seven for depression (HADS-D) formulated in a

language that is readily understandable [145]. To avoid false positive cases in the
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contexts of somatic illness, no somatic items or items regarding sleeping difficulties are
included [146]). Symptoms of severe psychopathology are not included in HADS, and
this makes HADS more sensitive to milder psychopathology, thus avoiding the “floor
effect” that has been frequently observed when psychiatric rating scales have been used
in nonpsychiatric samples. HADS is well accepted in both psychiatric and non-

psychiatric settings and is completed in 2-6 minutes [147].

Table 2: HADS items

Scale / item Text

A/l I feel tense or wound up

A/3 I get a sort of frightened feeling as if something awful is about to
happen

A/S Worrying thoughts go through my mind

Al7 I can sit at ease and feel relaxed

A/9 I get a sort of frightened feeling like ‘butterflies’ in the stomach

A/11 I feel restless as if I have to be on the move

A/13 I get sudden feelings of panic

D/2 I still enjoy things I used to enjoy

D/4 I can laugh and see the funny side of things

D/6 I feel cheerful

D/8 I feel as if I am slowed down

D/10 I have lost interest in my appearance

D/12 I look forward with enjoyment to things

D/ 14 I can enjoy a good book or TV programme

Questions are answered on a four point scale from 0 to 3, labels varying between items.

Item 2, 4, 6, 7, 12 and 14 are reversed before summation.

The psychometric properties of HADS have been studied in the HUNT sample, in sub-
samples defined by clinical (both mental and physical) characteristics, and in sub-
groups defined by age and gender[148]. Results confirmed the two factors solution
according to the originally proposed model in HADS [146]. The internal consistency, as
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measured with the Cronbach’s Coefficent Alpha, was good with values of 0.80 and 0.76

in the anxiety and depression scales respectively [148].

The seven items of HADS-D are related to anhedonia, lowered mood and psychomotor
retardation, which are all diagnostic criteria of depression in ICD-10 [15] and DSM-IV
[149]. Six of the seven items of HADS-A are criteria of general anxiety disorder in both
diagnostic manuals. According to a literature review covering 31 studies, HADS has
shown good case-finding properties for anxiety and depression in patient populations in
primary care as well as in hospital settings [150]. A cut off score for possible cases of
anxiety disorder and depression was recommended at scores > 8 on each subscale, and
> 14 of the HADS total score [150], giving an optimal balance between sensitivity and
specificity according to the DSM-III and IV, ICD-8 and -9.

A valid HADS-A or HADS-D score was defined as at least five or six completed items
on each subscale. Those who filled in five or six items were also included in the study
and their score was based on the sum of valid items multiplicated with 7/5 or 7/6

respectively.

3.3.3 Chronic pain disorders

Information on the “exposure” variable in the second study was obtained from the
HUNT 2 study and included information on three study groups with chronic pain:
chronic whiplash, fibromyalgia (a functional somatic disorder) and rheumatoid arthritis

(an organic pain disorder).

Chronic whiplash was defined as the report of whiplash and the report of long-term
neck pain. Information on neck pain was recorded in the HUNT 2 study based on the
following questions: “During the last year, have you had pain and/or stiffness in the
muscles or limbs, which has lasted for at least three consecutive months?” and if yes
“where did you have these complaints?” with “neck” as the chosen option. The pain
and/or stiffness were graded by the question: “Have the disorders reduced your level of
work in the last year?” with the response categories: (a) ‘no, not significantly’, (b) ‘to

some degree’, (c) ‘significantly’, and (d) ‘don’t know’. However this grading was not
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used in the study because it was not indicated which body region the recording was

referring to.

Fibromyalgia is a common, female dominated disorder with unclear organic aetiology,
however a growing literature has suggested that psychological factors might be
important in its initiation and maintenance [151]. A hallmark of the disorder is the
presence of central non-nociceptive pain [131] resulting in chronic widespread pain and
the finding of tender points on examination without identifiable tissue inflammation or
damage [152,153]. The condition is further marked by a large number of medically
unexplained symptoms from differing organ systems and increased prevalence of all
psychiatric diagnoses. The functional disability is often seriously affected with a level
of social, family and occupational impairment that is equal or greater that that reported
by patients with advanced coronary artery disease, despite the absence of verifiable
anatomical disease [151]. Recent research has indicated that fibromyalgia might be, at
least in part, a disorder of central pain processing that produces heightened responses to
painful stimuli (hyperalgesia) and painful responses to nonpainful stimuli (allodynia)
[131,152]. The condition has been referred to as both a functional somatic disorder
[129] and a central sensitization syndrome [154,132]. The condition was reported by
the question: “Has the doctor ever said that you have/have had any of these diseases?”

with ‘Fibromyalgia (fibrositis/chronic pain syndrome)’ as the chosen option.

Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by
inflammatory polyarthritis. The hallmark of RA is symmetrical synovial proliferation
and tenderness of multiple joints, particularly the small joints of the hands and feet, in
addition to radiographic changes of erosions and bony decalcification. Pain in the joints
is universal in patients with RA. However, the quality of the pain may vary depending
on the type of joint involvement [155]. The clinical course is often complicated marked
by joint deformity, restriction of movement, joint replacement surgery and long courses
of anti-inflammatory drug therapy with attendant side effects [151]. This condition was
also recorded by the question “Has the doctor ever said that you have/have had any of

these diseases?”” but with ‘Arthritis (rtheumatoid arthritis)’ as the chosen option. Thus
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both these latter diagnoses should be physician diagnosed, though self-reported by the
participants.

We chose fibromyalgia and RA as comparison groups as both represents chronic,
painful conditions. This comparison has been used also in earlier studies [151], which
showed significant differences between the two conditions. Individuals with
fibromyalgia had significant higher lifetime prevalence rates of psychiatric diagnoses
and medically unexplained physical symptoms, and they showed significant higher
levels of pain, poorer quality of sleep, perceived loss of control over their illness and
impaired coping [151]. Results further showed that the number of medically

unexplained symptoms was the best predictor of disease group.

Cases of comorbidity between the three diagnoses were excluded as we wanted to
observe the effect of the different diagnoses most clearly. Beside these groups we

included a control group with none of these diagnoses.

334 ADI-12

Information on anxiety and depression as exposure / predictor variables in the third
study was obtained from the HUNT 1 study and based on ADI-12, which is a one-
dimensional anxiety and depression symptom index. This measure has been validated
against the Hopkins Symptom Checklist 25 (SCL-25) in a subsample re-examined two
years after baseline screening (r=0.82) [156]. The ADI-12 also correlated well (1=0.46)
with the Hospital and Anxiety Scale (HADS) [148,150] measured 11 years later in the
HUNT 2 study [157]. Five of the items correspond with ICD-10 criteria of depressive
episode (F32), and three items correspond with the ICD-10 criteria for generalized
anxiety disorder (F41.1) [15]. Two items are related to feelings of being under pressure,
one to the use of tranquilizers or sleeping pills, and one to being more aware of
responsibilities than others [157]. The individual items in the ADI-12 are weighted by

use of principal component analysis [156].
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Table 3: ADI-12 items

Scale / item

Text

ADI 1 Over the last month, have you suffered from nervousness (irritability,
anxiety, tension or restlessness)?

ADI 2 Do you mostly feel strong and fit, or tired and worn out?

ADI 3 Do you often feel lonely?

ADI 4 Do you have any long-term disease, damage or injury of a physical or
mental nature which impairs your functions in everyday life? —
restriction on account of mental illness.

ADI 5 Do you by and large feel calm and good about yourself?

ADI 6 Have you had any problem falling asleep or sleep disorders during the
course of the last month?

ADI 7 Would you say that over the last year you have pushed yourself or
steadily urged yourself forward?

ADI 8 Are you constantly short of time even when it comes to day-to-day
tasks?

ADI 9 Do you have a tendency to take your duties more seriously than other
people?

ADI 10 When you think about your life at the moment, would you say that you
by and large are satisfied with life, or are you mostly dissatisfied?

ADI 11 Would you say that you are usually cheerful or dejected?

ADI 12 How often have you used analgesics or hypnotics during the last

month?

As it may be remarked — ADI 4 and ADI 12 are also used as variables of pre-injury

subjective health in the fourth study.

According to previous practice, the ADI-12 was used as a categorical variable with cut

off at the 80™ percentile for case-level, and also as a continuous z-scored variable for

symptom load of anxiety and depression [157].
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3.3.5 Symptoms

Information on symptoms as “outcome” variables in the second study was obtained
from the HUNT 2 study and based on self-report. The information was classified into
three groups: (a) pain and stiffness in different body areas; (b) other symptoms,
including gastrointestinal symptoms, palpitations, and breathlessness; and (c) mental
health.

The questions about musculoskeletal complaints were adopted from the Standardized
Nordic Questionnaires, which quantifies musculoskeletal pain and activity prevention in
9 body regions [158]. A modified version of the questionnaires was evaluated in a
group of outpatients with upper limb and neck complaints. Results showed good
sensitivity and repeatability, however low specifity. It was concluded that the
questionnaire was likely to have a high utility in screening and surveillance [159] .
Participants were asked: “During the last year, have you had pain and/or stiffness in the
muscles or limbs, which has lasted for at least three consecutive months?, and if Yes
“Where did you have these complaints?” with the response options: (a) neck, (b)
shoulders, (c) elbows, (d) wrists, hands, (e) chest/stomach, (f) upper part of back, (g)
lumbar region, (h) hips, (i) knees, and (j) ankles, feet. The severity of the specific pain
and/or stiffness was not graded. The participants were further asked: “Have you been
troubled by headache in the last 12 months?” including both ‘attack (migraine)’ and
‘other types of headache’. Only ‘other types of headache’ were included in the study
Other symptoms were recorded by asking: “To what degree have you had these
disorders in the last 12 months?”’ with the response options: (a) ‘nausea’, (b)
‘heartburn/regurgitation of acid’, (¢) ‘diarrhoea’, (d) ‘feeling of heaviness in the
stomach’, (e) ‘palpitations’, and (f) ‘breathlessness’. The symptom intensity was grades
as (a) ‘not at all’, (b) ‘slightly’, and (¢) ‘very much’ as response options. For analytical
purposes, the two latter categories were collapsed in the study.

Finally, mental health was recorded by the HADS, please see above.

3.3.6 Pre-injury subjective health
Information on pre-injury health as exposure / predictor variables in the fourth study
was obtained from the HUNT 1 study and covered subjective health, physical

impairment, mental impairment, visiting a general practioner (GP), hospitalisation, use
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of analgesics and use of tranquilizers. Subjective health was recorded by asking
participants:”How do you feel at present?”” with the response options: a) ‘Poorly’, b)
‘Not very well, ¢) ‘well and d) ‘Very well’. Impairment was recorded by first asking: ”
Do you have any long-term disease, damage or injury of a physical or mental nature
which impairs your functions in everyday life?” and if confirmed, then asking which
kind of impairment. The present study presents the results concerning ‘impairment on
account of physical disease’ and ‘impairment on account of mental illness’. Use of
health services was recorded by asking participants: “In the course of the last 12
months, have you been to the general practitioner (community doctor, private doctor,
locum?”” and “Have you been hospitalized in the last 5 years?” Use of medication was
recorded by asking: “How often have you used analgesics during the last months?” and
“how often have you used tranquilizers during the last month? ““ with the response
options: ‘never’, ‘less than weekly’, ‘weekly’ and ‘daily’. In the analyses the two last
categories were collapsed. The information concerned primarily self-reported health and
the reliability as well as the validity in relation to objectively confirmed measures of

health was not known.

3.4 Research Strategy
The two first studies use cross sectional designs while the two later studies use

prospective longitudinal designs (in the form of historical cohort designs).

Cross-sectional designs

In the first study we used anxiety and depression symptoms as outcome variable and the
self-report of whiplash with different timeframes since the whiplash injury as exposure
variable (potential risk factor); and in the second study we used the report of different
symptoms as outcome variable and the diagnostic entity as exposure variable (potential
risk factor). However, a major drawback of cross-sectional studies is that one cannot be
sure of the direction of causality when an association is present as the exposure and

outcome are measured simultaneously [160].
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Cohort studies

The great advantage of cohort studies is that the temporal relation is clarified as the
exposure variables are measured before the exposure variables [161].

In the third and the fourth study we used historical cohort designs with self-reported
whiplash at HUNT 2 as outcome variable and respectively anxiety and depression
measured at HUNT 1 as exposure variable in the third study and subjective health
reported at HUNT 1 as exposure variables in the fourth study. The historical cohort
study design has several advantages, first it include minimal observer- and recall bias as
the specific hypotheses of interest are not known for the participants and even not
exposure status; secondly it is less costly than the population cohort study. In addition,
we also used a historical cohort study design with self-reported whiplash as exposure
variable and subsequent disability award as outcome variable in an exploration of the

clinical validity of self-reported whiplash, in the study 3b.

Typically, prospective cohort designs are very costly and time consuming [161],
however current Norwegian research policy allows to link data sources like the HUNT
study and public registries, as it was done in the study 3b. Another problem with cohort
studies is a risk of selection bias due to incomplete follow up [161]. The possibility of
record linkage in Norway also reduces this problem, as it is possible to identify
outcomes in national registries, however incomplete follow up might still be a problem
in the HUNT 1 — HUNT 2 linkage, as it is not possible to follow persons outside the

county.

3.5 Statistical analyses

To estimate the effect of the different exposure variables we used logistic regression
models in all the studies. The logistic regression model is based on the linear regression
model, however a logit transformation is performed meaning that the model predicts the
log of the odds of the outcome instead of the risk of the outcome. The model makes it
possible to estimate the Odds Ratio (OR) for the effect of the exposure variable. When
the prevalence of the outcome is low, the OR is further a good approximation of the
relative risk (RR) [162,163]. All analyses were adjusted for potential confounders,

please see below.
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3.6 Ethics

The HUNT study (including all sub-studies) was approved by the Data Inspectorate of
Norway and recommended by the Regional Committee for Medical Research Etics
(REK Central Norway). Each participant signed a written consent including the use of
all data for research purposes and the linking of their data to other registers. This issue
is, however, also subject to approval of the Data Inspectorate for each record linkage of
data sources. All involved researchers work with files where names and personal

identification numbers have been removed [144].

4 RESULTS

4.1 Anxiety and depression in persons self-reporting a whiplash trauma
Among 61 110 individuals who attended the HUNT 2 study, 1704 individuals (2.8%)
self-reported a whiplash injury. The prevalence of whiplash injury was approximately
equal among men and women, and highest in the youngest age group. Among those
indicating a whiplash injury, 158 subjects reported this injury to have happened within
the last two years, 838 subjects reported more than 2 years since the trauma, and 708

subjects did not give any time interval.

The proportion of HUNT 2 attendants that fulfilled the criterion for a possible anxiety
disorder (HADS-A > 8) was 15.5%, and 10.9% fulfilled the criterion for depression
(HADS-D > 8). In the whiplash group, both these proportions were significantly
elevated to 24.2% and 15.0%, respectively. Logistic regression showed a significantly
increased risk of possible anxiety disorder and depression (HADS-A > 8 and HADS-D
> 8) in the groups reporting whiplash trauma more than 2 years ago, or without any
indication of time period (OR in the range 1.71-1.87). There was no increased risk of
anxiety and depression in those who reported whiplash less than 2 years ago. The OR
for anxiety disorder was slightly higher than for depression. Adjustment for age and
gender did not alter the results; however adjustment for symptoms of headache and neck
pain reduced the effect on both anxiety disorder and depression for whiplash traumas
more than 2 years ago to OR 1.22 for depression and 1.33 for anxiety. The effect of

whiplash without indication of time period was not significant.
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Results thus indicate that the prevalence of anxiety and depression is elevated in the
group of individuals with a long time interval after the whiplash group. This group may

correspond to those individuals with chronic whiplash.

It should be mentioned, that one of the aims was to “test the hypothesis that the
prevalences of anxiety disorders and depression are elevated also before the whiplash
injury”. We did not do this since this study is cross-sectional, making it impossible to

explore causal relations.

We concluded that whiplash injuries might be considered as a chronic pain disorder.

4.2 Symptom profile of persons self-reporting a whiplash trauma.
The study population was divided into three study groups: 785 persons with chronic
whiplash, 1 095 persons with fibromyalgia and 958 with rheumatoid arthritis; and a

control group of 52 208 persons without any of these disorders.

All three study groups had a significant higher prevalence of symptoms compared to the
control group. This included both pain and stiffness symptoms from all over the body,
gastrointestinal and cardiopulmonary symptoms and mental symptoms. Analyses
showed that the adjusted OR for the chronic whiplash group and the fibromyalgia group
were the most elevated (adjusted OR 6.87-9.58 and 19.09-19.93 respectively for pain
and stiffness, adjusted OR 1.73-3.22 and 2.65-3.30 respectively for gastrointestinal and
cardiopulmonary symptoms, and adjusted OR 2.03-2.13 and 2.96-3.09 respectively for
mental symptoms), compared to the theumatoid arthritis group (adjusted OR 3.62-4.90
for pain and stiffness except joint pain, which showed an adjusted OR of 7.77, adjusted
OR 1.53-2.12 for other symptoms and adjusted OR 1.38-1.39 for mental symptoms).

The adjustment for demographic and socioeconomic variables did only affect the results

marginally concerning the pain and stiffness symptoms and the gastrointestinal and

cardiopulmonary symptoms; while the adjustment for demographic variables slightly
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attenuated the associations concerning anxiety and depression and further adjustment

for socioeconomic variables did not change the results.

We concluded that chronic whiplash had a symptom profile more alike a functional

somatic disorder than an organic pain disorder.

4.3 Reverse causality in the association between whiplash and anxiety and
depression.
Among 37 792 persons included in the study, 277 reported a whiplash trauma in the
time period between HUNT 1 and HUNT 2. We found that baseline anxiety and
depression increased the likelihood of reporting an incident whiplash injury at follow
up. Adjusted for age and gender, this was found both for the 80" percentile case-level
cut off (OR= 1.60) and also for the z-scored scale-score of anxiety and depressive
symptoms (OR=1.25 per standard deviation increase in the scale score). The presence of

alcohol problems did not confound this association.

Disability pension award during the two year follow up after HUNT 2 was strongly
increased in those reporting whiplash injury with neck pain (OR=6.54), and also in
whiplash without neck pain (OR=3.48). The association between ‘whiplash without
neck pain’ and disability pension award was comparable to the association of neck pain
and disability pension award (OR=3.44). An analysis of the diagnoses of the disability
pension awarded to persons reporting whiplash showed that these were divided on 27
different diagnoses, 40.7% musculoskeletal disorders, 23.8% injury related diagnoses

and 15.2% mental disorders.

We concluded that the results suggest reverse causality, that is, increased risk of future
self-reported whiplash in individuals who already have symptoms of anxiety and
depression. Beside that, self-reported whiplash was associated with increased risk of

subsequent disability pension award.
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4.4 The association between pre-injury health and self-reported whiplash.
Among 40 751 persons included in the study 304 individuals reported a whiplash
trauma in the time period between HUNT 1 and HUNT 2. Among these persons, 197
individuals further reported long-term neck pain. There was a strong association
between baseline subjective health and incident whiplash (adjusted OR=3.07 for not so
good health/poor health compared to very good health), and particularly between
baseline subjective health and ‘whiplash with neck pain’ (adjusted OR=5.70,
correspondingly). Both physical impairment and mental impairment was associated
with incident whiplash (adjusted OR= 2.69 and adjusted OR=2.49, respectively for
moderate/severe impairment compared to no impairment) and with ‘whiplash with neck

pain’ (adjusted OR= 3.48 and adjusted OR=3.02, respectively).

The association between use of health services and incident whiplash, and between use
of health services and ‘whiplash with neck pain’ was a bit weaker; and we now found
no significant difference in the strength of the associations for all whiplash and

‘whiplash with neck pain’ (OR=1.47-1.53 and OR=1.50-1.66, respectively.

Use of medication also showed a strong association with incident whiplash and
particularly with ‘whiplash with neck pain’ (OR=1.97-2.07) for the association between
weekly use of tranquilizers or painkillers and incident whiplash; and OR =2.42-2.75 for
the association between weekly use of tranquilizers or painkillers and ‘whiplash with

neck pain’.

To explore the significance of neck pain on the associations, we performed all the
analyses in a subpopulation of persons with neck pain. The association between
subjective health and chronic whiplash was weakened by this procedure, however still
significant (OR=1.86-2.31) while the association between more objective measures like

use of health services and use of medication and chronic whiplash were not significant.

We concluded that the results indicated that individuals reporting whiplash might have

adopted an illness role, already before the trauma.
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5 DISCUSSION

5.1 Main results

The main result of this thesis is that health problems typically seen in chronic whiplash,
is present already before the whiplash incident. Before the whiplash trauma, we found
increased incidence of poor subjective health, physical and mental impairment and
increased use of analgesics and tranquilizers, compared to individuals not reporting a
whiplash trauma. Individuals reporting chronic whiplash were characterized by a great
array of symptoms from all over the body, across all organ systems, and also mental
symptoms. Rightfully, it may be objected that self-reported whiplash has challenges
regarding validity and reliability. However, the clinical relevance of this construct was
demonstrated by its strong association with subsequent disability pension award, even
in the absence of neck pain. These results are in accordance with our hypotheses and

giving support to the functional somatic model of chronic whiplash.

5.2 Strength and limitations

The main strength of the studies is that the information on pre-injury health was
reported before the report of the whiplash injury, thus increasing the reliability of the
information and avoiding the risk of underreport of symptoms reported retrospectively
[93]. The self-report of symptoms was neither linked to the report of whiplash, which
should minimize the risk of attribution and symptom accentuation [104] nor to any
litigation, compensation or insurance process, which should avoid the increase in report
of post-injury symptoms due to pending litigation processes [32,141,164]. The
information was further reported as part of a general health survey and neither
participants nor administrators were aware of any specific focus or hypothesis.
Ascertainment of disability pension status at baseline and at follow up in the third study
was obtained from the National Insurance Administration. These data are complete
(including those moving to other parts of the country) and should not be influenced by
exposure status. The prospective longitudinal design used in the third and the fourth
studies also made it possible to explore causal relationships between variables.

An additional strength is the population based design with a large number of
participants and a high response rate. Usually, the response rate may be very low (30-

40%) for postal questionnaires [160], however in the HUNT studies, the questionnaires
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had to be delivered at the physical examination, which increased the response rate to 71-

88% for the two studies.

The studies also include different limitations. The non-participants in the health studies
might induce a participation bias. There is evidence that the health of non-participants is
poorer than the health of participants [165], which was also indicated in our study [143].
However, as the impaired health only concerned a minor part of the non-participants,
and primarily individuals not so often involved in motor vehicle collisions, we accept
the data as satisfactory for our studies. Besides that, participation bias is probably a
greater threat to the validity of prevalence studies than to studies of associations

between exposures and outcomes.

All information from the HUNT studies included in the thesis was self-reported with no
objective confirmation. This concerned both information on whiplash, symptoms,
diagnoses, impairment, use of health services and medication. This introduces the
possibility of information bias. However, this type of assessment also has the advantage
to permit assessment of several domains of functioning that would not otherwise be

possible [79]

Whiplash injuries may have different grades as indicated above, however we did not
have any possibility to ascertain the severity and grade of the whiplash injuries.
Consequently, it may be difficult to know exactly the validity of the findings. As
indicated above, we found evidence of a significant underreport of whiplash injuries.
These false negative cases might be explained by a memory bias concerning accidents
happening several years ago, probably meaning that predominantly symptomatic cases
are remembered and reported. Concerning more recent cases, self-reported information
of motor vehicle collision injuries is rather consistent with information from official
collision data [166]. However, the possibility of false positive cases cannot be excluded,
neither. These cases might be explained as an attribution bias, meaning that symptoms
and distress with no relation to whiplash are attributed to a whiplash injury and thus

reported as whiplash. Both biases would result in an over-report of symptomatic cases
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and thus result in an overestimation of the true relation between whiplash and the

symptoms.

We defined chronic whiplash as the self-report of a whiplash injury and long-term neck
pain. However, we did not know if the neck pain was really related to the injury, as the
prevalence of neck pain in the population is high [34,58]. However, the second study
showed that the prevalence of both neck pain and also other symptoms was significantly
higher than the prevalence in a population with no whiplash injuries, which supports the
validity of our definition. As a control of other variables to neck pain in the second
study, we also selected a subgroup of individuals excluding cases of Mb Becterew,
arthrosis and muscle disease and performed all analyses also on this group. This did not
change our results. In an effort to increase the probability of an association between the
report of whiplash and the report of neck pain in the fourth study, we selected a
subsample of individuals excluding cases happening more than five years ago. This
resulted in an accentuation of the associations found in the main analyses including all
individuals reporting a whiplash injury in the time period between HUNT 1 and HUNT
2.

We further included all cases of whiplash in the definition of chronic whiplash in the
second and the fourth study, thus also more acute cases, though the definition of
“chronic” indicates that symptoms have lasted at least 6 months. However, the
proportion of individuals still in the acute phase was negligible, and research has further
documented that symptoms stabilize within three months after the whiplash injury

[20,21], thus we found this definition of chronic whiplash acceptable.

Symptoms, diagnoses and pre-injury health were also self-reported. Many symptoms
are subjective and cannot be confirmed or disconfirmed but have to be accepted at face
value. They may be important exactly because of their subjective character, e.g. as
manifestations of an illness role with an increased focus on somatic sensations,

magnification and attribution as proposed in the functional somatic model [96,129].
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Self-report of both pain and symptoms however may represent a problem of reliability
as indicated by Carey et al [167] who matched the telephonic report of low back pain
symptoms against Medical Centre records and found that by about 1 year there was
almost 20% under reporting as well as an almost identical forward telescoping of
symptoms. Correspondingly, Waddell et al [168] noted that history beyond one year
was likely to be unreliable. In our studies information on symptoms was based on a
much shorter time period (HADS, ADI-12) or the symptoms had to be clinically
significant or lasting at least three consecutive months during the last year, which
should increase the reliability of the information. The validity of the self-report of
symptoms also might be affected by a demand characteristic encouraging an affirmative
response, as a result of the direct questioning of the symptoms. Supporting the validity
of the information, Ngo [169], found that information on self-perceived recovery in
patients with whiplash associated disorders has adequate reliability for use in

epidemiological research.

The diagnoses were supposed to be physician diagnosed, though they were self-reported
in the HUNT study. Self-report of physical diagnoses implies a problem of reliability
[170]. Research has shown, that many persons are not correctly informed about their
diagnoses, and both under-report and over-report do occur [171]. It is however likely
that the misclassification was random and non-differential, resulting in an

underestimation of the true association between diagnoses and symptoms.

Symptoms of anxiety and depression were measured by two different instruments; ADI-
12 in HUNT 1 and HADS in HUNT 2. The ADI-12 is a post hoc established measure,
though with fairly good psychometric properties, however not as good as the HADS.
This may have biased the comparison in favour of a stronger cross sectional association

in study one compared to the prospective association found in the fourth study.

As a measure of work-related disability in general, the validity of disability pension
award might be questionable. National policies for awarding disability pension adhere
to the medical model, where physicians are appointed to a gate-keeping function with

the purpose of restricting disability pensions to individuals with a work-related
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impairment. However, physicians may be caught in conflicting roles between gate-
keeping for national authorities and being the advocate of the patient. Finally, there is a
possible under-utilization of disability pension award in individuals on unemployment
benefit or in individuals supported financially within the family. These factors are
reducing the validity of disability pension award as a measure of work-related disability,
thus weakening the possible effect of self-reported whiplash and neck pain on disability

pension award.

We adjusted all our analyses for potential confounders e.g socio-demographic factors,
and for neck pain and headache in the first study and for alcohol problems at baseline in
the third study. However, also other factors may have been relevant, however not
possible to include in the analyses because of missing information in the HUNT studies
which are general health surveys performed without specific research hypotheses, thus

residual confounding cannot be excluded.

5.3 Interpretation of the results

Results indicated that whiplash is more likely to be reported in persons with pre-injury
impaired health or anxiety and depression. Whether, this increased prevalence of
reporting really does reflect an increased prevalence of whiplash or an increased
prevalence of reporting whiplash is difficult to tell. Impaired concentration, attention
and reactivity are common symptoms in anxiety and depression as well as consequences
of medication. Thus the responsiveness in the traffic might be reduced making it more
likely to experience a whiplash injury [172]. However, it should be remembered that a
whiplash injury is usually the result of a rear end collision, making it less dependent on

the attention of the driver in the exposed car.

However, the results might also reflect an increased prevalence of reporting whiplash.
Subjective health complaints are common in the population, primarily musculoskeletal
and pseudo-neurological complaints [39,41]. It is possible that persons with subjective
health complaints are more focused on bodily symptoms and thus more observant of
potential injurious events, and as a consequence are more likely to report a whiplash

injury after a motor vehicle collision; while the rest of the population is less aware of
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minor injuries and complaints and thus less likely to report a whiplash injury [96,129].
Also, anxiety and depression is common in the population [173]. This emotional
distress might be expressed as somatic symptoms [40,174], e.g. attributed to a minor
neck injury and reported as whiplash [129,130]. This would be false positive cases,

representing an attribution bias.

In the chronic whiplash condition, we observed an increased prevalence of anxiety
25.2% and depression15.5% compared to the prevalence observed in the no whiplash
group of 15.3% and 10.8% respectively. Other studies have reported the prevalence of
post-injury depression to be 55% to 60% and the prevalence of PTSD to be 39%. A
history of pre-injury depression was an important risk factor for the development of
both post-injury depression and PTSD [175]. Both these studies were from clinical
samples, which might explain the high prevalence of mental problem compared to our

study which is population based.

It is common to find an increased prevalence of anxiety and depression in individuals
with somatic health problems [135,176,61,177]. Escobar [40] found that 3 or more
general symptoms are associated with increased levels of anxiety and depression,
increased level of mental suffering and use of health services independent of whether
the symptoms are medically explained or not. In our study we found a mean of 5.3
symptoms in individuals reporting whiplash. It has further been indicated that there is a
linear relation between number of somatic symptoms and dimensional anxiety and
depression [135]. Evidence has indicated that the psychiatric symptoms seem to be
present prior to functional symptoms [136,138], which is in accordance with our
findings. Finally, it should be mentioned that the finding in our first study of a
significant underreport of whiplash might contribute to the finding of an increased
prevalence of symptoms, including anxiety and depression, in chronic whiplash. The
reason for this underreport might be a memory bias, meaning that minor injuries with no
or little symptoms are easily forgotten, while more symptomatic cases will be
remembered and reported. However, it is not likely that a memory bias would be able
to account for all the increased prevalence of symptoms in the chronic whiplash

condition.
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We found an increased prevalence of symptoms from all over the body in the chronic
whiplash condition compared to the population (population except individuals with
whiplash trauma, fibromyalgia or rheumatoid arthritis). This finding is in agreement
with findings from other studies of whiplash [4,5], and it has been suggested that WAD
should be appreciated as a systemic illness, a syndrome extending well beyond what can
be labeled as a neck injury [4]. We also observed an increased prevalence of symptoms
in the two other pain conditions. It is well known that fibromyalgia is associated with
other somatic symptoms than just pain [131,152]. However, also rheumatoid arthritis
might be associated with other symptoms. The explanation for this finding might be
consequences of the illness and its treatment. NSAID for example might induce both
dyspnoe and gastrointestinal symptoms. Besides that, the chronic pain disorder might
have induced neuronal changes resulting in hyperexitability of the central nervous

system and as a consequence a lower threshold of perceiving symptoms [106].

This increased prevalence of symptoms has to be seen against the prevalence of
symptoms in the population [39-41]. In a cross sectional study from Norway of
subjective health complaints in the population, Thlebaek [41] found that 80% reported
musculoskeletal complaints, 65% "pseudo-neurological" complaints (tiredness,
depression, dizziness), and 60% gastrointestinal complaints. However, the prevalence of
substantial complaints was much lower: 13% reported musculoskeletal complaints, 5%
"pseudo-neurological" complaints, and 4% gastrointestinal complaints. Such symptoms
are usually based on normal bodily sensations which are usually not paid attention to
[4,129]. However, our findings showed that the prevalence of symptoms were
significantly higher than the prevalence in the population, particularly for the chronic

whiplash group and for the fibromyalgia group.

The explanation for this might be a somato-sensory amplification as an adaption to life,
emotions and distress, as it has been described for the functional somatic syndromes
[96]. This theory is in agreement with our findings of both increased level of pre-injury

anxiety and depression and increase report of pre-injury poor health. However, due to
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limitations of the data, we had no possibility to explore whether the poor health was

related to identifiable organic pathology or represented functional symptoms.

Recent developments in the research on functional somatic disorders [130] as well as
research on the development of persistent symptoms after a motor vehicle collision
[119,133,154] have further suggested that the symptoms are not due to tissue
abnormality but rather reflects alterations in central nervous function related to sensory
processing, autonomic regulation and neuro-endocrine function. These alterations seem
to be similar to alterations found in chronic pain condition [106] and might explain the

increase prevalence of symptoms also in the organic pain disorder.

The clinical relevance of self-reported whiplash was documented as a risk factor for
disability pension award. This effect was observed even in the absence of neck pain,
which suggest that there are some other factors which might explain the findings. This
was explored in an analysis of the disability diagnoses in the whiplash group. Results
showed that these covered a wide specter of diagnoses, primarily musculoskeletal and
mental disorders in addition to injury-related diagnoses. It is well known that anxiety
and depression are recognized as among the strongest risk factors for disability pension

[178].

5.4 Evaluating the findings in relation to the organic model of chronic whiplash
In our analyses thus far, we have explored hypotheses derived from the functional
somatic model of chronic whiplash. Our results could not falsify these hypotheses, thus
adding support to the functional somatic model. We did not intend to explore the
organic model; however it would be interesting to evaluate the findings also in relation

to the organic model of chronic whiplash.

The findings of increased prevalence of anxiety and depression in whiplash, in the first
study, might also be in accordance with an organic model. It is well known that anxiety
and depression are increased in conditions with persistent pain and disability,
particularly in the chronic phase [106]. It was further concluded that chronic whiplash

should be considered in the same way as other chronic pain disorders. As described
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above, chronic pain disorders might be based on both organic factors as well as

psychosocial factors.

The symptom profiles in the second study were accentuated for all study groups
compared to the control group. Thus also the organic pain disorder (rheumatoid
arthritis) showed an increased prevalence of symptoms from all over the body and
through all organ systems, including mental symptom, though less than the chronic
whiplash group and less than the fibromyalgia group. Thus also findings from the

second study might be in accordance with an organic model for chronic whiplash.

The predictive significance of anxiety and depression, as found in the third study,
however is not in accordance with an organic model for chronic whiplash. Before the
injury, there should be no difference between the general population and individuals

which will later report a whiplash injury.

The same argument can be used in relation to the increased prevalence of poor pre-
injury subjective health and use of health services found in fourth study. This finding is

not in agreement with an organic model for chronic whiplash.

Thus some of the results are in agreement with an organic model, while other results are
in contrast to this model. It is however not possible to draw any valid conclusions from
this evaluation which is based on results from studies exploring the functional model of

chronic whiplash.

5.5 Conclusion

Whiplash is a complex disorder which is associated with symptoms of poor health and
impairment already before the trauma, and which demonstrates a wide array of
symptoms from all over the body after the injury. Pre-injury anxiety and depression
predicts subsequent self-reported whiplash and individuals with whiplash have an
increased prevalence of anxiety and depression long time after the injury. Award of

disability pension is increased following self-reported whiplash, even in the absence of
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neck pain. This picture seems to give strongest support to the functional somatic model

of chronic whiplash.

5.6 Clinical implications

There is still an ongoing debate regarding the etiology of chronic whiplash. The two
models (the functional model and the biomechanical model) offer opposite and
competing explanations regarding this etiology. In the future, a settlement of the dispute
between these two models will have clinical implications of major significance. By
testing hypotheses derived from the functional model for whiplash, my thesis is one
contribution to this ongoing debate. My thesis has limited if any clinical implications on
its own, but as a contribution to the debate between the two models, it may have so in

the future.

Specifically, my thesis has provided evidence that health problems often seen in
whiplash injury may be present already many years before the whiplash incident. The
results from our studies indicate that it is important to be aware of possible pre-injury
health problems, both somatic and mental, which might indicate a more severe course of
whiplash with lasting symptoms. These problems have to be identified as early as
possible, and to be attended to. It will be important to be aware not only of neck pain
and stiffness but also of other symptoms from all over the body. The best way to
respond to these is probably by normalizing and informing. Finally, be aware of anxiety

and depression in chronic whiplash, which has to be treated on its own.

5.7 Future research

The conflict between the functional and the organic model for whiplash is by no means
settled, and thus, research cannot yet give anything but ambiguous and conflicting
advice to clinicians, national authorities and the public. Thus, there is a need for further
studies exploring the understanding of chronic whiplash, particularly the relative
empirical relevance of the functional somatic model and the organic model for chronic

whiplash.
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This research should as far as it is possible include prospective population-based studies
which could explore causal relations between potential predictive and prognostic factors
for whiplash and the development after the injury. Information on pre-injury factors
should be recorded before the injury. The research should use a grading both of the
whiplash injury and of complaints, differentiating trivial and disabling conditions, and
outcome should be measured by validated instruments which have proven their
psychometric value in the whiplash condition. The research should include multivariate

models making it possible to explore the significance of each different variable.
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Abstract

The purpose of this study was to explore whether self-reported
whiplash traumas were associated with increased prevalence of
anxiety disorder and depression. A cross-sectional design
(N=61,110) based on data from the health study (HUNT-II) was
used. Anxiety and depression were measured with the Hospital
Anxiety and Depression Scale (HADS). A positive association was
found between whiplash traumas and anxiety disorder and

Keywords: Whiplash; Anxiety; Depression; Headache; Neck pain

depression in traumas that happened more than 2 years ago, but
not in more recent whiplash traumas. Some of the association
between whiplash traumas and anxiety and depression is due to
neck pain and headache. Two different explanations, the “memory
bias” and the “attribution” hypothesis, are discussed as
explanations of these results. © 2002 Elsevier Science Inc.
All rights reserved.

Introduction

“Whiplash” is not a diagnosis, but describes a mech-
anism of trauma with sudden acceleration—deceleration
forces acting on the neck and upper trunk, exerting a
“lash-like” effect on the neck. The typical trauma is a road
traffic accident with a rear-end collision. The whiplash
trauma is essentially transient and benign, and the majority
of patients recover within 2 years. [1,14]. However, a
sizeable proportion, especially among those managed in
hospitals or specialist services, describes persisting phys-
ical and psychological problems that may result in disabil-
ity and litigation for personal injury. In a prospective study
from an English emergency ward [4], 47% of whiplash
patients were still symptomatic after 1 year, and 61% after
2 years, however, only 1% had persistently disabling
symptoms. Most patients have reached their final state
within 2 years. The persistent whiplash syndrome could be

* Corresponding author. Department of Psychiatry, Norwegian Uni-
versity of Science and Technology, P.O. Box 3008, Lade, N-7440
Trondheim, Norway. Tel.: +47-73-86-50-63; fax: +47-73-91-95-66.

E-mail address: hanne.g.wenzel@medisin.ntnu.no (H.G. Wenzel).

considered in the same way as other disorders with a close
interaction of physical, psychological, and social variables
[10,13].

Mental symptoms after whiplash traumas are common.
In a l-year follow-up study from an English emergency
department [12], 40% of the patients had clinically signifi-
cant mental problems, and 12% fulfilled the diagnostic
criteria for a mood disorder diagnosed by the Present State
Examination, compared to 5% in the general population.
Nineteen percent of the patients developed a phobic travel
anxiety, and 5% manifested symptoms of posttraumatic
stress disorder. However, patients who suffer from mood
disorder at 1-year follow-up showed substantial predispos-
ing and maintaining factors of the mental disorder, inde-
pendent of the road traffic accident [11,13].

Several factors might relate to the mental symptoms
associated with the whiplash syndrome, and the significance
of the trauma in itself is uncertain. Malt [10], in a prospect-
ive study of accidental injured adults in Norway, found no
more mental disorders than could be expected after illness in
general. The most important pathogenic factor, in his study,
seemed to be the chronic pain, which could follow the
injury. Chronic pain was shown to be closely related to
mental problems.

0022-3999/02/$ — see front matter © 2002 Elsevier Science Inc. All rights reserved.

PII: S0022-3999(02)00323-9



832

Table 1

Prevalence of whiplash traumas according to age and gender

H.G. Wenzel et al. / Journal of Psychosomatic Research 53 (2002) 831-835

N total N (%) whiplash N (%) HADS-A > 8 N (%) HADS-D >8
Total 61,110 1704 (2.8) 9479 (15.5) 6643 (10.9)
Gender Males 28,927 847 (2.9) 3606 (12.5) 3244 (11.2)
Females 32,183 857 (2.7) 5873 (18.2) 3399 (10.6)
Age 18-39 years 20,010 588 (3.2) 3006 (15.0) 1145 (5.7)
40-59 years 24,126 761 (2.1) 4087 (16.9) 2734 (11.3)
6089 years 16,974 355 (2.8) 2386 (14.1) 2764 (16.3)

All chi-square asymp. significance <.05 (two-sided).

This study examined self-reported whiplash traumas in a
large community population. The aim of this study was to:
(a) estimate the prevalence of self-reported whiplash injuries
in this population; (b) test the hypothesis that such traumas
were associated with increased prevalence of anxiety dis-
orders and depression after the trauma; and (c) test the
hypothesis that the prevalences of anxiety disorders and
depression are elevated also before the whiplash injury.

Material and methodology

Based on updated population register lists, all inhabitants
aged 20 years and above in the 24 municipalities of Nord-
Trendelag County received a mailed, personal invitation to
take part in the Health Study of Nord-Trendelag County
1995-1997 (HUNT-II), with an appointment date and time
for physical examination carried out locally. The invitation
also included a questionnaire that should be filled in and
brought to the appointment.

Population register lists were found in all municipalities
and were based on unique personal identification numbers.
According to these lists, 92,100 individuals aged 20 to 89
were eligible for HUNT-II, and 61,110 participated in the
study with valid responses on all relevant variables (66.4%).

Description of Hospital Anxiety and Depression
Scale (HADS)

HADS consists of 14 items, seven for anxiety (HADS-A)
and seven for depression (HADS-D) formulated in a lan-
guage that is readily understandable [19]. Symptoms of
severe psychopathology are not included in HADS, and

this makes HADS more sensitive to milder psychopatho-
logy, thus avoiding the “floor effect” that has been fre-
quently observed when psychiatric rating scales have been
used in nonpsychiatric samples. HADS is well accepted in
both psychiatric and nonpsychiatric settings and is com-
pleted in 2—6 min [6,13]. The psychometric properties of
HADS are examined in HUNT-II and are considered as
good [15]. The cutoff level for possible cases of anxiety
disorder and depression is recommended at scores > 8 on
each subscale, and > 14 of the HADS total score [2,17]. A
valid HADS-A or HADS-D rating was defined as at least
five completed items on each subscale. Those who filled in
five or six items were also included in the study, and their
score was based on the sum of valid items multiplied with 7/
5 or 7/6, respectively.

Description of relevant items from the questionnaire

Whiplash injuries were investigated with the following
questions: “Have you ever experienced whiplash?”” and
“Age for last episode of whiplash.” No answer on the
whiplash question was counted as “No”’; and cases with
indication of “Age for last episode of whiplash,” but no
response to the first whiplash question, were counted as
“Yes.” Based on the responses to these questions, the
material was divided into four groups: “no whiplash,”
“up to 2 years since whiplash,” “more than 2 years since
whiplash,” and “time since whiplash unknown.” Headache
was recorded with the question: “Have you been bothered
by headache during the last 12 month?” Headache included
both migraine and other forms of headache. Neck pain was
recorded with the questions: ‘“Have you had aches in
muscles and/or joints during the last month? If yes, please

Table 2
Prevalence of anxiety and depression according to whiplash trauma

HADS-A >8 HADS-D >38 HADS total > 14

N % 95% CI N % 95% CI N % 95% CI
Total (61,110) 9479 15.5 152-15.8 6643 10.9 10.6-11.1 9031 14.8 14.5-15.1
No whiplash 9067 153 15.0-15.6 6387 10.8 10.5-11.0 8658 14.6 14.3-14.9
Whiplash (1704) 412 242 22.1-26.2 256 15.0 13.3-16.7 373 21.9 19.9-23.6
0-2 years ago (158) 27 17.1 11.1-23.0 15 9.5 49-14.1 21 133 7.9-18.6
>2 years ago (838) 211 25.2 222-28.1 130 15.5 13.1-18.0 189 22.6 19.7-25.4
No date reg. (708) 174 24.6 21.4-27.8 111 15.7 13.0-18.4 163 23.0 19.9-26.1
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Whiplash in relation to HADS anxiety and depression

B Anxety
@ Depression
OHADS total

>2 P! WL,

years ago butno date

Fig. 1.

indicate where,” with nine different alternative body parts
including the neck.

Weighting procedures

Weighting according to the procedure used in National
Comorbidity Study [8] was performed to adjust for differ-
ence in response rate according to age and gender, and also
for age and gender differences between the population of
Nord-Trendelag County and the population of Norway aged
20 years and above. The weighting procedure was based on
the National Population Statistics of 1996. Weighting did not
alter any conclusions, and reported results are nonweighted.

Table 3
Anxiety and depression in accordance to whiplash: a multivariate model

Statistics

A binary blockwise logistic regression analysis with
three models was performed to explore the risk for anxiety
disorder and depression when controlled for the effect of
other relevant variables. Model 1 showed the crude effect of
the whiplash trauma, Model 2 with adjustment for gender
and age, and Model 3 with additional adjustment for
headache and neck pain. The level of significance was set
to P <.05.

Ethics

HUNT-II was approved by the National Data Inspect-
orate and the Board of Research Ethics in Health region IV
of Norway.

Results

Totally, 1704 subjects (2.8%) of the 61.110 who attended
the HUNT study, self-reported a whiplash trauma, and 996
also reported their age at the (first) whiplash injury. The
prevalences were approximately equal among men and
women, and highest in the youngest age group (Table 1).
One hundred fifty-eight subjects reported that the time since
the trauma was within 2 years, 838 subjects reported more
than 2 years since the trauma, and 708 subjects did not give
any time interval.

The proportion of HUNT attendants that fulfilled the
criterion for a possible anxiety disorder (HADS-A > 38)
was 15.5%, and 10.9% fulfilled the criterion for depression
(HADS-D > 8). In the whiplash group, both these propor-

Model 1: crude effects

Model 2: adjusted age and gender

Model 3: adjusted age, gender, headache, neck pain

Exp(B) 95% CI Exp(B) 95% CI Exp(B) 95% CI
HADS > 14
No whiplash (WL) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref)
WL 0-2 years ago 0.90 0.57-1.42 0.98 0.62-1.56 0.68 0.43-1.09
WL >2 years ago 1.71* 1.45-2.01 1.78%* 1.51-2.09 1.26* 1.07-1.49
WL, no date reg. 1.75* 1.47-2.09 1.76* 1.47-2.10 1.18 0.99-1.42
Anxiety
No whiplash (WL) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref)
WL 0-2 years ago 1.14 0.76-1.73 1.13 0.74-1.71 0.76 0.51-1.18
WL >2 years ago 1.87* 1.60-2.19 1.89* 1.61-2.21 1.33*% 1.13-1.56
WL, no date reg. 1.81* 1.52-2.15 1.81* 1.52-2.15 1.21* 1.01-1.44
Depression
No whiplash (WL) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref)
WL 0-2 years ago 0.87 0.51-1.48 1.07 0.62-1.83 0.79 0.46—1.36
WL >2 years ago 1.52% 1.26-1.84 1.64* 1.35-1.98 1.22% 1.01-1.46
WL, no date reg. 1.54* 1.26-1.89 1.55% 1.26-1.91 1.11 0.90-1.37

Effects are odds ratios (OR) obtained from logistic regression analyses. Reference category is “no history of whiplash.”

* P<.05. Anxiety and depression are measured by HADS. N=61,110.
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tions were significantly elevated to 24.2% and 15.0%,
respectively (Table 2). Subjects with a recent whiplash
injury (<2 years ago) reported HADS-scores no different
from the group without whiplash traumas, while those who
reported whiplash for more than 2 years ago or without
specification of age by whiplash injury reported an elevated
anxiety and depression score (Fig. 1).

Model 1 in Table 3 showed a significantly increased risk
of possible anxiety disorder and depression (HADS-A and
HADS-D > 8) in the groups reporting whiplash trauma more
than 2 years ago, or without any date given [Odds Ratios
(OR) in the range 1.71—1.87]. In accordance with the pre-
valences indicated in Table 2, there was no increased whip-
lash risk in those who reported whiplash less than 2 years
ago. The ORs for anxiety disorders were slightly higher than
for depression. In Model 2, the effects were adjusted for age
and gender, and this did not alter the results from Model 1.
Adjustment for symptoms of headache and neck pain
reduced the effects on both anxiety disorder and depression
for whiplash traumas more than 2 years ago, to OR 1.22 for
depression and 1.33 for anxiety. The effect of whiplash
without a specified date on depression was nonsignificant.

Discussion

We found a prevalence of whiplash traumas of 2.8%,
which was much lower than expected according to the
literature. From Table 2, we estimated the yearly incidence
of whiplash trauma to be 0.13%, since 158 of the 61,110
attendants reported a whiplash trauma within the last 2 years.
If we assume the proportion of drivers and the risk of a
whiplash trauma to be equal in all age groups, and the
period of active driving to be 60 years, the expected
prevalence of whiplash traumas should be 7.8%. The
discrepancy between the observed and the expected preval-
ence indicates a marked underreporting of whiplash traumas
in our study. Cote et al. [3] reported that 15.9% in a
population-based cross-sectional survey had a lifetime his-
tory of neck injury after a traffic accident. We found
increased prevalence of anxiety disorder and depression
when the trauma was more than 2 years ago or the time
was not given. However, in the short time group, the
incidence of anxiety disorder and depression was not
significantly increased.

This study examined a large unselected population,
which gave a unique opportunity to study the occurrence
of mental symptoms after whiplash traumas. However, our
study design also has some definite methodological short-
comings. The judgement of a whiplash trauma was left up to
the attendants and, thereby, lacked a medical confirmation.
The definition was entirely subjective, and we had to accept
individual differences in what was perceived as a “whiplash
trauma.” Another problem has to do with long-term recall
and retrospective evaluations. Finally, it is important to
mention that other factors aside from whiplash trauma and

its consequences might also have significance in the occur-
rence of mental disorders after whiplash traumas. Malt [10]
stressed the importance of correcting for other life events
during the follow-up period, and Mayou et al. [11] men-
tioned chronic social difficulties as an important factor for
such disorders. In our study, we did not have such informa-
tion, but we assumed that the distribution of such factors in
the whiplash group was no different from the population,
and rated this methodological weakness insignificant.

To explain the assumed underreporting and the increased
prevalence of anxiety disorder and depression in the long
time and unknown time whiplash groups, we suggest a
“memory bias hypothesis,” which proposes that minor
traumas with few symptoms are easily forgotten as time
passes, and consequently, they will not be reported. The
“memory bias hypothesis” explains why traumas that
occurred more than 2 years ago and without a given time
frame have a higher prevalence of anxiety disorders and
depression than more recent whiplash traumas. However,
we also entertain an alternative hypothesis to explain these
findings, namely, the “attribution hypothesis,” which pro-
poses that preexisting mental symptoms, before the whip-
lash trauma, are the main cause of the symptoms that are
attributed to that injury. Because of these preexisting symp-
toms, the subjects are more observant on trauma, and look
for an explanation of their symptoms. This could result in
overrepresentations of subjects with manifest symptoms,
among those reporting a whiplash trauma. However, we
had no possibility to test this hypothesis in our study, as we
did not know whether the anxiety disorder or depression
had been present before or only after the trauma. The
attribution hypothesis is in agreement with observations
made by Cote et al. [3], who found a substantial amount
of coexisting health problems in subjects who reported a
neck injury compared to persons without such injury.
Schrader et al. [18], in a study of the natural evolution of
late whiplash syndrome outside the medico-legal context,
found that chronic symptoms were not usually caused by
car accidents. Expectation of disability, a family history of
and attribution of preexisting symptoms to the trauma may
be more important determinants for the evolution of the late
whiplash syndrome. Malt [10] also reported that in some
cases the patient attributed distress present before the
accident to consequences of the injury. In the crude ana-
lyses, we found that the whiplash traumas were associated
with anxiety disorder and depression in the long-term and
unspecified term groups. However, when we controlled for
the effect of somatic complaints, headache, and neck pain,
this association was reduced for anxiety disorders and
disappeared for depression. This result indicated that the
injury per se was not the main cause of the mental
symptoms, but rather the somatic complaints that could be
a consequence of the trauma. The relationship between
chronic pain and mental disorders is well established [9].
For example, Holroyd et al. [7], in a study of individuals
with chronic tension-type headaches in the general popu-
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lation, found that they were 3—15 times more likely than
matched controls to receive a diagnosis of anxiety or mood
disorder, with almost half of them showing clinically
significant levels of anxiety and depression. Gureje et al.
[5] demonstrated a strong longitudinal relationship between
persistent pain and mental disorder, however, the relation-
ship seemed to be symmetrical. Pain predicted the later
onset of a mental disorder just as well as a mental disorder
predicted the onset of persistent pain. In a comparison of
Symptom Checklist 90-profiles from patients with chronic
pain from whiplash traumas and patients with other mus-
culoskeletal injuries, Peebles et al. [16] found no support for
a distinctive profile for whiplash patients. Instead, the
results suggested that the psychological consequences of
experiencing chronic pain from whiplash-associated disor-
ders were similar to the psychological consequences of
chronic pain from other musculoskeletal injuries.

In conclusion, our findings suggested an increased pre-
valence of anxiety disorders and depression after self-
reported whiplash traumas that happened more than 2 years
ago. However, when we controlled for possible confound-
ers, the mental disorders could be explained by the effect of
pains and aches from the head and neck. This result
suggested that whiplash traumas should be considered in
the same way as other chronic pain syndromes.
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Abstract The aetiology of chronic whiplash associated
disorder (WAD) is unclear and the condition has been
perceived both as a chronic pain disorder, based on the
injury to the neck, and as a functional somatic disorder.
Based on the hypothesis that chronic WAD should be
perceived as a functional somatic syndrome, we compared
the symptom profile of persons with chronic WAD with the
profile of persons with a functional somatic disorder, and
with the profile of persons with an organic pain disorder. A
sample of 55,046 persons participating in a Norwegian
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population-based health study (HUNT 2) was divided into
four study groups: chronic WAD, fibromyalgia, rheumatoid
arthritis, and controls (none of these disorders). Symptoms
were categorized as pain and stiffness, cardiopulmonary
and gastrointestinal symptoms, and mental disorders. Odds
ratios (ORs) with 95% confidence intervals (ClIs) from
logistic regression were used to compare the prevalence of
symptoms among the groups. The chronic WAD group had
a significantly higher prevalence of symptoms from all
body parts, across organ systems and also mental symp-
toms, compared to the control group. The fibromyalgia
group had an even higher prevalence of all symptoms,
while the rheumatoid arthritis group showed an increase in
the prevalence of particularly pain and stiffness symptoms
and also a minor increase in the prevalence of other
symptoms compared to the control group. We conclude
that this study provide evidence in favour of the hypothesis
that chronic WAD should be perceived as a functional
somatic syndrome. Persons with chronic WAD had a
symptom profile more similar to people with a functional
somatic disorder than an organic pain disorder, consisting
of a wide array of symptoms, not only predominantly pain
symptoms.

Keywords Whiplash - Symptom profile -
Functional disorder - Pain disorder

Introduction

The term ‘whiplash associated disorders’ (WAD) was
introduced in 1995 by the Quebec Task force as a grading
system for whiplash associated disorders ranging from grade
0 with no symptoms to grade IV with neck pain or stiffness
associated with cervical dislocation or fracture [39]. Grades I

‘2 Springer
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and IT which include only soft tissue injuries represent almost
90% of whiplash injuries and represent what is usually
associated with the term WAD [22]. The incidence of WAD
has increased rapidly during the last 20 years and is now
estimated to be approximately 4 per 1,000 persons in Wes-
tern countries [2, 11, 14, 26].

Several studies have investigated the course and the
prognosis of whiplash, and it has been reported that 14—
50% of acute WAD progress to chronic WAD [2, 12, 21,
35] with 28% of residual symptoms being intrusive and
12% being severe [19, 21]. Typically the symptoms also
change character, from symptoms located to the neck and
head, to more complex somatic symptoms as well as sev-
eral problems of a psychosocial character often accompa-
nied by gross disability [4, 11, 17, 40].

To explain the wide variety of symptoms, without clear
objective findings, their long-lasting character as well as
varying prevalence of chronic WAD in different cultures it
has been necessary to take a biopsychosocial perspective
on the disorder, suggesting that symptoms arise from and
are modulated by pathology, psychological factors, and
social context [18, 28]. Some authors have perceived the
condition as a chronic pain condition [27, 28, 33, 34] based
on the injury to the neck and surrounding structures, while
others suggest that chronic WAD should be considered a
functional somatic syndrome.

The chronic pain disorder could be described by a
biopsychsocial pain model: nociceptive stimuli reach the
brain through affective pathways, are evaluated and
interpreted in the central nervous system, and then relayed
back through efferent pathways in the peripheral nervous
system. The pain threshold may vary with psychological
and cultural factors as indicated by the gate control theory
and the effect of different neurotransmitters. However the
pain experience has a distinct quality, and should not be
mistaken as other kind of sensations or symptoms [20,
28].

The term functional somatic syndrome is defined as a
condition, which involve disturbance of function without
physical abnormality [5]. Several different functional
somatic syndromes have been described among these
fibromyalgia and chronic whiplash [3]. All these syn-
dromes are characterized by a great array of different and
diffuse symptoms. On the basis of a literature review,
Wessely et al. [41] concluded that a substantial overlap
exists between the individual syndromes and that the
similarities between them outweigh the differences. Simi-
larities were apparent in case definition, reported symp-
toms, and non-symptom associations.

For a long time researchers have tried to find structural
changes in the neck suspecting that occult lesions in discs,
ligaments, and joints were the cause of WAD symptoms
[24]. Improvements in medical imaging techniques have

@ Springer

made it possible to visualize small lesions in the cervic-
ocranial junctions, although these findings may not differ
from those found in persons without whiplash trauma [8,
16]. Thus, it has not been possible to document any causal
connection between these findings and the symptoms of
WAD [30]. Moreover, symptoms arising from the neck
constitute only a small part of the wide variety of symp-
toms described for WAD [4, 17].

Given these findings, we hypothesised that chronic
WAD should be perceived primarily as a functional
somatic syndrome. To explore this hypothesis we used
information from a large health study that was conducted in
Norway between 1995 and 1997 to compare the symptom
profile of persons with chronic WAD to that of people with
either a functional somatic syndrome (fibromyalgia), an
organic pain disorder (rheumatoid arthritis), or a control
group without any of these disorders.

Materials and methods
Study population

Between 1995 and 1997, all inhabitants aged 20 years or
more who lived in the county of Nord-Trgndelag, Norway,
were invited to participate in the second wave of the Nord-
Trgndelag Health Study (HUNT 2). The Nord-Trgndelag
Health Study (The HUNT Study) is a collaboration
between the HUNT Research Centre, Faculty of Medicine,
Norwegian University of Science and Technology, The
Norwegian Institute of Public Health, and Nord-Trgndelag
County Council.

Among the 92,936 persons who were eligible to par-
ticipate, 65,604 (70.6%) accepted the invitation, filled in
questionnaires, and attended a clinical examination. The
clinical examination included standardized measures of
height, weight, hip and waist circumference, blood pres-
sure, and heart rate. Additionally, a blood sample was
drawn and stored in a freezer for later analysis. Briefly,
information was collected on a range of lifestyle and
health-related factors. Included in this study were persons
who had answered questions concerning whiplash, fibro-
myalgia, and rheumatoid arthritis. For the purpose of the
present study, we were interested in persons reporting
either chronic WAD (defined as the report of a whiplash
trauma and long-term neck pain) or fibromyalgia or rheu-
matoid arthritis or none of these disorders. Consequently
only persons answering these questions were included,
cases of comorbidity were excluded, and persons reporting
whiplash but no long-term neck pain were also excluded.
This left us with 55,046 persons (26,599 males and 28,447
females) who were available for statistical analysis
(Fig. 1).
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Persons participating in HUNT 2
(n=65,604)

No answer to question on whiplash,
fibromyalgia and rheumatoid arthritis.
(n=9,707)

Comorbid on whiplash, fibromyalgia
and/or rheumatoid arthritis.
(n=275)

Persons eligible for the study
(n=55,622)

WAD with no answer to question on
neck pain
(n=92)

WAD with report of no neck pain
(n=484)

Persons included in the study
(n=55,046)

Fig. 1 Flow diagram of inclusion and exclusion of participants to the
study

Study variables

Whiplash trauma was self-reported and defined by the
question “Have you ever had neck injury (whiplash)?”
Those who responded confirmatively on this question and
who further reported neck pain and stiffness for at least
three consecutive months during the last year were defined
as having chronic WAD and were included in the present
study. The participants were also asked to report physician
diagnosed fibromyalgia and rheumatoid arthritis. Based on
their response, the participants were classified into four
mutually exclusive groups: (a) a reference group with none
of these disorders, (b) chronic WAD, (c) fibromyalgia, and
(d) rheumatoid arthritis.

Symptoms were self-reported and classified into three
groups: (a) pain and stiffness in different body areas; (b)
other symptoms, including gastrointestinal symptoms,
palpitations, and breathlessness; and (c) mental health.

Participants were asked: “During the last year, have you
had pain and/or stiffness in the muscles and limbs, which
has lasted for at least three consecutive months?” and if
YES: “Where did you have these complaints?” and

“Please, indicate the region for which the complaints lasted
longest”. The participants were also asked “Have you been
troubled by headaches in the last 12 months?” (both
attacks (migraines) and “other types of headaches”). Only
“other types of headaches” were included in this study.

Other symptoms were registered by asking: “To what
degree have you had these disorders in the last
12 months?” with “not at all”, “slightly”, and “very
much” as response options. For analytical purposes, the
two latter categories were collapsed.

Mental health was recorded by the ‘Hospital Anxiety
and Depression Scale’ (HADS), which is a self-report
questionnaire consisting of 14 four-point Likert-scaled
items, 7 for anxiety and 7 for depression. No somatic items
are included. According to a recent literature review, the
HADS showed good case-finding properties for anxiety
and depression in primary care and somatic patient sample.
A cut-off score of 8 on both subscales was found to give an
optimal balance between sensitivity and specificity at about
0.80 for, respectively, depression and anxiety according to
DSM-III, DSM-1V, ICD-8, and ICD-9 [7]. Case-finding
properties of HADS are found to be comparable to or better
than that of general practitioners in clinical examinations
[31]. Further, the psychometric properties in terms of factor
structure and internal consistency of sub-scales are found
to be good [29]. In accordance with previous studies using
HADS, a valid HADS subscale rating was defined as at
least five completed items, one or two missing responses
substituted by the individual’s own mean score on valid
responses [23].

There are some missing responses to variables on dif-
ferent symptoms as is indicated in the tables. In the anal-
yses these values are not included, and only valid responses
are considered.

Statistics

We used logistic regression analyses to compute odds
ratios (ORs) and 95% confidence intervals (CIs) for
symptoms in the different study groups (fibromyalgia,
rheumatoid arthritis, and chronic WAD) using the control
group as the reference group. The analyses were performed
with two different adjustments in addition to the crude
analyses. First we adjusted for the effect of demographic
factors (i.e. age and gender) and secondly, we adjusted for
social factors (i.e. marital status and education).

In supplementary analyses we excluded all cases of
arthrosis, morbus Becterew, or muscle disease from the
material and then performed all analyses again to explore
the potential effect these other musculo-skeletal disorders
may have had on the results. SPSS 14.0 for Windows
(Copyright (c) SPSS Inc., 1989-2005) was used in the
analyses.
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Ethics

The study was approved by the Regional Committee for
Medical Research Ethics. All participants gave their writ-
ten informed consent.

Results

In this population-based study of 55,046 individuals, we
identified 785 persons with chronic WAD, 1,095 with
fibromyalgia, 958 with rheumatoid arthritis, and a control
group of 52,208 persons with none of these disorders.
Characteristics of the study population are presented in
Table 1. Overall, the rheumatoid arthritis group was older
than the other groups; the proportion of females was higher
in the fibromyalgia group than in the other groups, and the
educational level seemed to be lower in the fibromyalgia
group and the rheumatoid group than in the other groups.

The chronic WAD group had higher prevalence of
reported pain and stiffness in various body parts, compared
to the control group (adjusted OR = 6.87, 95% CI 5.62—
8.41 for pain in the elbows to adjusted OR = 9.58, 95% CI
7.91-11.60 for lumbar pain) (Table 2). This also included
body parts, which should have no relation to the whiplash
trauma, e.g. the hips (adjusted OR = 7.03, 95% CI 5.81-
8.51). Compared to the control group, people with fibro-
myalgia reported an even higher prevalence of pain and
stiffness than people with chronic whiplash (adjusted
OR = 17.09, 95% CI 14.60-20.01 for thoracic pain to
adjusted OR = 17.93, 95% CI 15.08-21.32 for hip pain).
People with rheumatoid arthritis also showed a higher
prevalence of pain and stiffness compared to the control
group, however, less than the chronic WAD group
(adjusted OR = 3.62, 95% CI 3.10-4.21 for lumbar pain to
adjusted OR = 4.90, 95% CI 4.19-5.73 for hip pain)
except for pain in the elbow where the OR was equal to the
OR for chronic WAD. The findings were only marginally
confounded by age, gender, education, and marital status.

All three study groups had a higher prevalence of gas-
trointestinal symptoms and symptoms related to the car-
diopulmonary system than the control group (Table 3),

Table 1 Demographic characteristics of study groups

although the associations were weaker than for the pain and
stiffness symptoms (Table 2). The ORs for the chronic
WAD group and the fibromyalgia group were the most
elevated. Compared to the control group, people with
chronic WAD had an adjusted OR = 1.73 (95% CI, 1.46—
2.06) for diarrhoea and an adjusted OR = 3.22 (95% CI,
2.66-3.91) for palpitations. The adjusted ORs for people
with fibromyalgia were 2.65 (95% CI, 2.30-3.04) for
diarrhoea and 3.30 (95% CI, 2.79-3.89) for dyspnoea,
while the ORs for rheumatoid arthritis were somewhat
lower (adjusted OR = 1.53, 95% CI 1.31-1.79 for palpi-
tations to adjusted OR = 2.12, 95% CI 1.75-2.57 for
dyspnoea). Adjustments for age, gender, education, and
marital status had only marginal influence on the results.

Compared to the control group, there was a marked
increase in prevalence of anxiety and depression in the
chronic WAD group (adjusted OR = 2.03, 95% CI 1.66—
2.48 for depression to adjusted OR = 2.13, 95% CI 1.78-
2.55 for anxiety) and in the fibromyalgia group (adjusted
OR = 2.96, 95% CI 2.56-3.41 for depression to adjusted
OR = 3.09, 95% CI 2.65-3.61 for anxiety) (Table 4). The
rheumatoid arthritis group had a somewhat smaller
increase in the prevalence of symptoms compared to the
control group (adjusted OR = 1.38, 95% CI 1.14-1.67 for
depression to adjusted OR = 1.39, 95% CI 1.14-1.69 for
anxiety). Adjustment for age and gender slightly attenuated
the results, while adjustment for education and marital
status did not change the results.

In a supplementary analysis, we adjusted for a variable
indicating time since the trauma (0-2, 3-5, 6-10, 11-20,
>20 years, and no time period indicated), but we observed
no material change in the estimated associations (data not
shown).

Discussion

We hypothesised that chronic WAD should be perceived
primarily as a functional somatic syndrome and expected to
find that the profile of the chronic WAD was more similar
to the profile of fibromyalgia with symptoms from all body
regions, including regions that could not be directly related

Control group Chronic WAD Fibromyalgia Rheumatoid arthritis
No. of participants 52,208 785 1,095 958
Mean age at baseline, years (SD) 47.9 (16.7) 47.6 (14.9) 50.4 (12.3) 58.0 (17.5)
Percent females 50.7 48.4 87.9 63.6
Percent married 59.9 62.2 69.5 62.1
Percent with higher® education 20.9 18.9 12.0 11.1

WAD Whiplash associated disorders
 Defined as college or university
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Table 2 Odds ratio (OR) and 95% confidence interval (CI) for reporting pain and stiffness in different parts of the body

No. with symptoms No. without symptoms Model a Model b Model ¢
OR (95% CI) OR (95% CI) OR (95% CI)

Elbow pain
Control group 3,430 37,681 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Chronic WAD 167 277 6.62 (5.45-8.05) 6.77 (5.56-8.24) 6.87 (5.62-8.41)
Fibromyalgia 518 293 19.42 (16.76-22.51) 18.51 (15.93-21.51) 17.38 (14.90-20.28)
Rheumatoid arthritis 318 378 9.24 (7.93-10.77) 791 (6.77-9.25) 7.77 (6.62-9.13)
Thoracic pain
Control group 2,060 38,256 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Chronic WAD 117 286 7.60 (6.10-9.46) 7.77 (6.23-9.69) 7.84 (6.26-9.82)
Fibromyalgia 374 371 18.72 (16.11-21.76) 17.85 (15.30-20.82) 17.09 (14.60-20.01)
Rheumatoid arthritis 136 483 523 (4.30-6.36) 442 (3.62-5.39) 437 (3.56-5.36)
Lumbar pain
Control group 10,357 34,826 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Chronic WAD 415 152 9.18 (7.61-11.07) 9.55 (7.91-11.53) 9.58 (7.91-11.60)
Fibromyalgia 810 146 18.66 (15.62-22.28) 17.31 (14.48-20.70) 17.32 (14.41-20.83)
Rheumatoid arthritis 421 330 4.29 (3.71-4.96) 3.64 (3.14-4.22) 3.62 (3.104.21)
Hip pain
Control group 7,192 36,283 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Chronic WAD 264 215 6.20 (5.17-7.43) 6.90 (5.72-8.33) 7.03 (5.81-8.51)
Fibromyalgia 752 175 21.68 (18.36-25.60) 18.39 (15.53-21.78) 17.93 (15.08-21.32)
Rheumatoid arthritis 423 339 6.30 (5.45-7.28) 497 (4.27-5.78) 490 (4.19-5.73)

CI Confidence interval, WAD whiplash associated disorders
Model a: Crude effect
Model b: Adjusted for demographic variables (age and gender)

Model c: Adjusted for demographic variables (age and gender) and socio-economic variables (marital status and education)

to the injury. Our results were in favour of this hypothesis,
showing that the chronic WAD group had a significantly
higher prevalence of symptoms from all body parts, across
organ systems, and also mental symptoms, compared to the
control group. The fibromyalgia group had an even higher
prevalence of all symptoms, while the rheumatoid arthritis
group showed an increase in the prevalence of particularly
pain and stiffness symptoms and also a minor increase in
the prevalence of other symptoms compared to the control
group.

The findings are in accordance with previous studies
which have also reported a wide range of symptoms in
WAD. Ferrari et al. [17] found that neck pain was only one
of many diffuse and intense symptoms. However, these
results were obtained only 1 month post-collision and
might thus be influenced by pending litigation. In a pop-
ulation-based survey, Coté et al. [11] found that persons
self-reporting a previous whiplash trauma also reported
considerable comorbidity of other health complaints, all
with frequencies significantly greater than the no whiplash
group. Berglund et al. [4] focused specifically on the
chronic whiplash syndrome in a cohort study of persons

involved in a rear-end collision, and found increased risks
of headache, thoracic, and low back pain, as well as fati-
gue, sleep disturbance, and ill health.

Subjective health complaints are also common in the
general population. Eriksen et al. [15] reported from sur-
veys in the Nordic countries that as many as 75% of the
sample had at least some subjective health complaint for
the previous 30 days, with headache (42%) and neck pain
(32%) as two of the most common complaints. Haug et al.
[23] reported from the HUNT study that 22.2% of the
population reported at least five somatic symptoms, which
could not be related to any known somatic disease. These
high prevalences should be taken into account in the
interpretation of the results. However, the results from the
present study showed that the prevalence of symptoms in
the chronic WAD group was significantly higher than in
the control group.

The major strength of the study is the large number of
participants and the population-based design. The report of
symptoms was not linked to the previous whiplash trauma
in the questionnaire, which should minimize the risk for
attribution and symptom accentuating. Neither was the
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Table 3 Odds ratio (OR) and 95% confidence interval (CI) for reporting various symptoms and complaints

No. with symptoms ~ No. without symptoms ~ Model a Model b Model ¢

OR (95% CI) OR (95% CI) OR (95% CI)

Nausea

Control group 5,873 42,492 1.00  (Reference) 1.00  (Reference) 1.00  (Reference)
Chronic WAD 204 527 2.80 (2.38-3.30) 294 (248-3.48) 3.01 (2.54-3.56)
Fibromyalgia 320 677 342 (2.99-3.92) 287 (2.50-3.29) 290 (2.52-3.33)
Rheumatoid arthritis 164 703 1.69  (1.42-2.01) 1.86  (1.56-2.22) 1.81  (1.51-2.17)
Diarrhoea

Control group 7,629 40,785 1.00  (Reference) 1.00  (Reference) 1.00  (Reference)
Chronic WAD 176 541 1.74  (1.47-2.07) 1.74  (1.46-2.06) 1.73  (1.46-2.06)
Fibromyalgia 312 676 247  (2.15-2.83) 260 (2.27-298) 2.65 (2.30-3.04)
Rheumatoid arthritis 185 691 143 (1.22-1.69) 1.58  (1.34-1.86) 1.56  (1.32-1.85)
Palpitation

Control group 7,944 40,728 1.00  (Reference) 1.00  (Reference) 1.00  (Reference)
Chronic WAD 224 501 229  (1.96-2.69) 236 (2.01-2.77) 241 (2.05-2.83)
Fibromyalgia 429 587 375  (3.30-4.25) 3.11 (2.74-3.54)  3.09 (2.71-3.52)
Rheumatoid arthritis 240 651 1.89  (1.63-2.20) 1.59  (1.37-1.85) 1.53  (1.31-1.79)
Dyspnoea

Control group 3,445 44,601 1.00  (Reference) 1.00  (Reference) 1.00  (Reference)
Chronic WAD 138 572 3.12  (259-3.77) 3.16 (2.61-3.82) 322 (2.66-3.91)
Fibromyalgia 199 771 332  (2.83-3.89) 331 (2.81-3.89) 3.30 (2.79-3.89)
Rheumatoid arthritis 140 726 250 (2.08-3.000 222 (1.85-2.68) 2.12  (1.75-2.57)

CI Confidence interval, WAD whiplash associated disorders

Model a: Crude effect

Model b: Adjusted for demographic variables (age and gender)

Model c: Adjusted for demographic variables (age and gender) and socio-economic variables (marital status and education)

Table 4 Odds ratio (OR) and 95% confidence interval (CI) for reporting anxiety and depression

No. with symptoms ~ No. without symptoms ~ Model a Model b Model ¢

OR  (95% CI) OR  (95% CI) OR  (95% CI)

HADS-A > 8

Control group 5,954 39,273 1.00  (Reference) 1.00  (Reference) 1.00  (Reference)
Chronic WAD 166 517 2,12 (1.77-2.53)  2.14  (1.79-2.56) 2.13  (1.78-2.55)
Fibromyalgia 306 621 325 (2.83-3.74) 292 (253-3.36) 296 (2.56-3.41)
Rheumatoid arthritis 140 650 142 (1.18-1.71) 142 (1.18-1.71) 1.38  (1.14-1.67)
HADS-D > 8

Control group 4,409 43,978 1.00  (Reference) 1.00 (Reference) 1.00 (Reference)
Chronic WAD 126 621 202 (1.67-246) 2.06 (1.69-2.51) 2.03 (1.66-2.48)
Fibromyalgia 241 781 3.08 (2.66-3.57) 3.12  (2.68-3.63) 3.09 (2.65-3.61)
Rheumatoid arthritis 139 724 1.92  (1.59-2.30) 1.49  (1.24-1.80) 1.39  (1.14-1.69)

CI Confidence interval, HADS Hospital And Depression Scale, WAD whiplash associated disorders

Model a: Crude effect

Model b: Adjusted for demographic variables (age and gender)

Model c: Adjusted for demographic variables (age and gender) and socio-economic variables (marital status and education)

study related to any litigation, compensation, or insurance The study also has some limitations. First, information
process, which is known to be related to increased symp-  on both the disorders and the symptoms and complaints
tom reporting [1, 12, 16, 32]. was self-reported with no objective confirmation. We
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further defined chronic WAD as having a previous
whiplash trauma and additionally reporting long-term
neck pain. However we had no information whether the
neck pain was in fact related to the whiplash trauma or
whether it was pre-existent or had other causes. Neck pain
is very common in the population [15, 38], thus our
definition may have contributed to an overestimation of
the prevalence of chronic WAD in the data. As a control
for the effect of other causes to neck pain we performed
all analyses with a material excluding cases of Mb Bec-
terew, arthrosis, and muscle disease. This did not change
our results.

Chronic WAD is defined as symptoms lasting more
than 6 months after the trauma, although in this study we
included all persons self-reporting a whiplash trauma who
also reported long-term neck pain. It is thus possible that
some persons were still in the acute WAD phase and
could have a pending litigation that in turn might influ-
ence the reporting of symptoms [6, 10, 36, 37]. However,
94% of the chronic WAD group reported that the trauma
occurred at least 2 years ago. A systematic review and
meta-analysis of prospective cohort studies of subjects
with acute whiplash injuries found that pain, disability,
and recovery stabilize within the first 3 months after the
trauma [25].

The work and compensation situation may be important
for the symptom report, as the work situation may imply
job demands which result in physical strain and mental
stress with resulting symptoms, while sickness leave with
resulting sickness compensation or disability pension
award may reduce this strain and stress. In a best evidence
synthesis on the burden and determinants of neck pain in
workers Coté et al. [13] found that risk factors associated
with neck pain included predominantly psychosocial fac-
tors. Moreover, Carroll et al. [9] reported that the prognosis
of neck pain was linked to few workplace or physical job
demands, and that workers with little influence on their
own work situation had a slightly poorer prognosis.
Unfortunately, this kind of information was not available in
the present study, and could not be taken into account in
the analysis presented.

In our analyses we excluded cases of comorbidity
between the three disorders in the study groups. Part of this
comorbidity may not be incidental. As indicated in the
results, the prevalence of symptoms in the fibromyalgia
group was very high and would probably have overshad-
owed the effect of the other comorbid groups. Thus
excluding comorbidity means that we were able to observe
the effect of the other study groups more clearly. Finally,
the potential for residual confounding by other unknown or
unmeasured factors cannot be excluded in this kind of
study.

Conclusion

We found the hypothesis of chronic WAD as a functional
somatic disorder was supported. The symptom profile
showed a wide array of symptoms, not only predominantly
pain symptoms.
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