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Abstract
Background Whiplash injuries show a variable prognosis
which is difficult to predict. Most individuals experiencing
whiplash injuries rapidly recover but a significant proportion
develop chronic symptoms and ongoing disability.
Purpose By employing longitudinal data, we investigated
how psychological and physical symptoms, self-rated health,
use of health services and medications, health behavior and
demographic factors predict recovery from whiplash.

Method Data from two waves of a large, Norwegian,
population-based study (The Nord-Trøndelag Health Study:
HUNT2 and HUNT3) were used. Individuals reporting whip-
lash in HUNT2 (baseline) were identified in HUNT3 11 years
later. The characteristics of individuals still suffering from
whiplash in HUNT3 were compared with the characteristics
of individuals who had recovered using Pearson’s chi-squared
test, independent sample t-tests and logistic regression.
Results At follow-up, 31.6 % of those reporting whiplash at
baseline had not recovered. These individuals (n=199) report-
ed worse health at baseline than recovered individuals
(n=431); they reported poorer self-rated health (odds ratio
[OR]=3.12; 95 % confidence interval [CI], 2.20–4.43), more
symptoms of anxiety (OR=1.70; 95 % CI, 1.15–2.50), more
diffuse somatic symptoms (OR=2.38; 95 % CI, 1.61–3.51)
and more musculoskeletal symptoms (OR=1.21; 95 % CI,
1.13–1.29). Individuals still suffering from whiplash also
visited more health practitioners at baseline (OR=1.18;
95 % CI, 1.06–1.32) and used more medications (OR=1.24;
95 % CI, 1.09–1.40).
Conclusion Poor self-rated health seems to be a strong risk
factor for whiplash injuries becoming chronic. Diffuse somat-
ic symptoms, musculoskeletal symptoms and symptoms of
anxiety at baseline are important prognostic risk factors.
Knowledge of these maintaining risk factors enables identifi-
cation of individuals at risk of non-recovery, facilitating ade-
quate treatment for this vulnerable group.
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Introduction

Whiplash injuries usually affect the neck and upper trunk
following rear end car accidents [1, 2]. Most patients who
experience whiplash injuries recover within a few weeks [1, 3,
4]. However, between 20 % and 40 % of patients develop
chronic whiplash [3]. These individuals continue to be dis-
abled by symptoms after 6 months [1, 3, 5, 6], to the extent
that it reduces their ability to work and impairs their quality of
life [5, 7].

Individuals with chronic whiplash report more symptoms
of anxiety and depression than the general population [8, 9],
more head and neck pain [10–14], and more physical symp-
toms from body areas not affected by a neck trauma, such as
gastrointestinal symptoms, palpitations, shortness of breath
and sleep disturbances [10, 13, 15–18].

The reason for long-term suffering and disability in chronic
whiplash is still poorly understood. No direct relationship
between the biomechanical forces involved in the whiplash
trauma or the resulting tissue damage and the subsequently
reported symptoms and functional capacity has been reported
[5, 13, 19–22]. On the other hand, litigation and compensation
seem to be important prognostic factors [2, 6, 23, 24]. Psycho-
logical factors have been proposed to slow recovery [25] —
possibly by increasing the likelihood of other symptoms being
attributed to the whiplash injury [26], or through increased
anxiety about movement and re-injury [27, 28].

Poor somatic and mental health and poor self-rated health
have been found to predict onset of whiplash [29–31]. Less is
known about the importance of such factors on the mainte-
nance of chronic whiplash, and a roundtable discussion pub-
lished in Spine 2011 stated the need for clarification regarding
which factors are involved in the initiation versus factors
involved in the maintenance of whiplash [32]. In this study,
we used data from two waves of a large population-based
Norwegian study to investigate how somatic health, mental
health and health-related measures predict a chronic course
after whiplash injuries.

Materials and Methods

The current study used the same dataset and a similar meth-
odology described in a previous paper investigating factors
predicting development of whiplash. More detailed informa-
tion on the study population and variables are available in this
study [29].

Study Population

Data from the second and third waves of the “Nord-Trøndelag
Health Study” (HUNT2 and HUNT3) were employed. The
HUNT2 study was conducted from 1995 to 1997, HUNT3 in

from 2006 to 2008. All inhabitants in Nord-Trøndelag County
over 19 years receivedmailed questionnaires and an invitation
to a clinical examination (n=93,574 for HUNT2 and
n=93,860 for HUNT3). A total of 33,117 individuals partic-
ipated in both HUNT2 and HUNT3 and were therefore eligi-
ble for our analysis.

Variables Included

Chronic Whiplash

The outcome variable was constructed using questions from
the HUNT2 and HUNT3 studies. In both surveys the partic-
ipants were asked “Have you ever experienced a whiplash
injury?” Only individuals reporting a whiplash injury at base-
line (HUNT2) (n=899) were included.

In HUNT3, participants were grouped into those still
reporting whiplash and those not. They were further asked
about the time of the injury. Three individuals reported the
whiplash accident to have happened less than 1 year ago. As
these participants also reported whiplash 11 years earlier, in
HUNT2, they are likely to have experienced whiplash more
than once. They might also still be in the acute phase of
whiplash (first 6 months) and were therefore excluded.

Participants were asked if they during the last year had
experienced at least 3 consecutive months of neck pain. Indi-
viduals reporting a whiplash injury but no neck pain were
coded as recovered. In total, 68 individuals were excluded in
relation to questions on whiplash (participants not responding
to questions onwhiplash in HUNT3 and participants reporting
too recent whiplash in HUNT3) (Fig. 1).

Demographic Variables

With the exception of whiplash, all variables were assessed at
baseline only (HUNT2). Gender and age and marital status
were recorded for each participant. Participants were asked if
they currently received “sick pay”, “rehabilitation benefits”,
“disability pension” or “unemployment benefits”. The first
two were labeled as “Short-term health related benefits”while
disability pension was labeled as “Long-term health related
benefits”. Participants who did not report demographic infor-
mation (n=67) were excluded.

Physical Health

Musculoskeletal complaints were measured using an instru-
ment adopted from the Standardized Nordic Questionnaire
[33]. Participants were asked if during the last year they had
experienced musculoskeletal pain or stiffness for a minimum
of 3 consecutive months in any of the following areas: “neck”,
“shoulders”, “elbows”, “wrists, hands”, “chest, abdomen”,
“upper back”, “lower back”, “hips”, “knees” and/or “ankles/
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feet”. The number of complaints was counted for each indi-
vidual and summarized in a new variable ranging from 0 to 9
(as neck pain was used to define the chronic whiplash group,
this was not included).

Diffuse somatic symptoms were evaluated by asking
whether participants were bothered by “nausea”, “heartburn”,
“diarrhea”, “constipation”, “palpitations” or “breathlessness”
during the last year. A dichotomous variable was created,
grouping individuals as reporting 0–2 diffuse symptoms or
more than two diffuse symptoms. Participants not answering
(n=13) were excluded.

Participants were asked whether they currently suffered
from, or had earlier experienced, cardiac infarction, angina,
stroke, asthma, diabetes, osteoporosis, fibromyalgia, arthrosis,

spondylarthritis, other musculoskeletal disorders or epilepsy.
The total number of diagnoses for each individual was
computed.

Anxiety and Depression

Anxiety and depression was measured using the Hospital
Anxiety and Depression Scale (HADS) [34], a widely used
self-report questionnaire considered reliable and valid for
patients in clinical settings and for the general population
[35–37]. A dichotomous variable using the recommended
cut-off of 8 was used for both anxiety and depression
[35–37]. Our findings were equivalent when applying HADS
as a continuous measure (data not shown). Participants an-
swering questions for depression, but not for anxiety (n=4),
were set as having no anxiety. No participants answered
questions on anxiety and not depression. The five participants
answering questions for neither anxiety nor depression were
excluded.

Self-Rated Health

In line with previous studies [38], self-rated health was eval-
uated using the question “How would you describe you pres-
ent health”, with the possible answers: “very good”, “good”,
“not all good” and “poor”. The first two responses were
grouped as “good”, the two last as “poor”. The 12 participants
not responding to this item were excluded.

Range of Health Practitioners Visited and Use of Medications

Participants were asked if they during the last year had visited
a “general practitioner”, “company doctor”, “doctor at hospi-
tal”, “other doctor”, “physiotherapist”, “chiropractor”, “ho-
meopath” or a “different healer/doctor of natural medicine”.
Participants were also asked if they had been admitted to the
hospital during the last 5 years. For each individual, the total
number of different health practitioners visited was counted
and the individuals (n=19) not answering were excluded.

Participants were asked whether they had used antihista-
mines, analgesics, asthma medication, heart medication, anti-
depressants, iron pills, sedatives, sleeping pills, vitamin D,
cod liver or had taken any other medications during the last
year. A variable was constructed, representing the total num-
ber of medications that had been used for at least 1 month.
Individuals not answering were classified as not using
medications.

Health Behavior

Based on the question “Do you smoke cigarettes/cigars/
pipe daily?”, participants were grouped as smokers and non-
smokers. Amount of alcohol consumption was assessed using

Ques  ons on chronic whiplash,   
n=68 excluded

Ques ons on so c and mental 
health

n=30 excluded

Ques ons on use of health services,    
n=19 excluded

Ques ons on socio-demographics
n=67 excluded

Ques ons on health-related
behavior

n=85 excluded

Repor  ng whiplash in HUNT-2,   
n=899

Individuals participating in 

HUNT2 and HUNT3, N=33,117

Study population
n=630

Fig. 1 Study population, participants included and excluded, the HUNT
Study
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two questions: “Do you abstain from alcohol?” and “What
is your normal consumption of alcoholic beverages over a
two week period?”As in previous studies, a cut-off value of
15 units was used [39], and participants were grouped to
have “no consumption”, “moderate consumption”, or “high
consumption”.

Participants were asked how often and for how long they
engaged in both light and intense physical activity. Individuals
were then grouped as those performing physical activity and
those not performing physical activity. Participants not pro-
viding information on health behavior (n=85) were excluded.

Statistical Procedure

Individuals reporting whiplash in HUNT2 were divided into
two groups in HUNT3: individuals still suffering from chronic
whiplash (n=199) and those recovered (n=431). Characteris-
tics reported at baseline were compared between the groups
using Pearson’s chi-square tests and independent sample t-
tests. Logistic regression analyses were used to examine the
relationship between baseline variables at HUNT2 and suffer-
ing from chronic whiplash at HUNT3. Precision of the esti-
mated association are indicated by a 95 % confidence interval
(CI). As most demographic variables were unrelated to non-
recovery, only crude estimates are presented.

STATA/IC 11.0 [40] for Windows 7, PC, was used for all
analyses.

Ethics

The HUNT2 and HUNT3 surveys were approved by the
Regional Committee for Ethics in Medical Research (REK)
and the Norwegian Data Inspectorate. Written informed con-
sent was obtained from all subjects. The present study was
approved by REK.

Results

Our final study population consisted of 630 individuals
reporting whiplash in HUNT2. In HUNT3, 199 (31.6 %) still
reported whiplash while 431 had recovered. The mean age at
HUNT2 participation was 44.3 (SD=11.6, range 20–70). Of
the participants, 52.4 % were female, 65.4 % were married
and 31.3 % were benefit recipients.

As shown in Table 1, female gender increased the risk of
still suffering from chronic whiplash in HUNT3. Compared to
being married, being separated or divorced increased the risk.
Age was unrelated to suffering of chronic whiplash inHUNT3.
There was a trend (OR=1.62; 95 % CI, 0.99–2.66) for indi-
viduals receiving short-term benefits at baseline being more
likely to report chronic whiplash in HUNT3. Receipt of other
benefits was unrelated to outcome. Alcohol consumption,

smoking and physical activity did not significantly affect the
risk of non-recovery.

Poor self-rated health at baseline was the strongest risk
factor for prolonged suffering from chronic whiplash, with
an OR=3.12 (95 % CI, 2.20–4.43). Symptoms of anxiety also
increased the risk of prolonged suffering substantially
(OR=1.70; 95 % CI, 1.15–2.50), while symptoms of depres-
sion did not. Diffuse somatic symptoms and musculoskeletal
pain and increased the risk of prolonged suffering from chron-
ic whiplash, as did a high number of somatic comorbid diag-
nosis (see Table 1 for details). Seeing many different health
practitioners increased the risk of non-recovery from whip-
lash. Using many medications in total and using analgesics
and asthma medications in particular also increased the risk of
non-recovery (Fig. 2).

Discussion

Summary of Findings

The aim of the study was to investigate factors characterizing
individuals who still suffered from chronic whiplash after
10 years compared to those who had recovered. In this sample,
we found that over 30 % had not recovered. As such, our
results are in line with findings in previous findings [3]. The
strongest risk factor for non-recovery was poor self-rated
health at baseline. Those still experiencing symptoms of
whiplash 11 years later also reported more symptoms of
anxiety, more musculoskeletal symptoms and more diffuse
physical symptoms at baseline (HUNT2). Visiting many dif-
ferent health practitioners and using more medications, anal-
gesics and asthmamedications in particular, also increased the
risk of non-recovery from chronic whiplash, as did somatic
co-morbidities. Female gender increased the risk for chronic
whiplash while being married was slightly protective. Age,
health behavior and receipt of benefits did not significantly
affect the risk.

Interpretation of Findings

In our study, demographics and health behavior turned out to
be of limited prognostic importance. Age and gender have in
previous research been associatedwith adverse prognosis after
whiplash [41–43]. However, one systematic review found
conflicting results regarding the prognostic value of age and
gender [22], while another stated no association between older
age, female gender and adverse prognosis [44]. In our study,
female gender increased the risk of non-recovery, while other
demographic factors did not seem to be important predictive
factors in the prognosis of chronic whiplash.

Poor self-rated health and anxiety were in our study the
most important prognostic factors for non-recovery. Anxiety

Int.J. Behav. Med.



may be related to fear of movement or re-injury, processes
important in development of chronic problems after whiplash
accidents [27, 28] and in other chronic pain conditions [45,
46]. Furthermore, individuals with high anxiety are thought to
be more vulnerable to the process of amplification of symp-
toms [26] and are less likely to be reassured by physicians [47,
48]. Prevalence and severity of pain and non-pain somatic
symptoms have been found to increase with severity of psy-
chological distress [49, 50]. Previous studies have underlined
the prognostic importance of thoughts and emotions associat-
ed to whiplash accidents [51, 52]. For instance, the feeling of
not being responsible for the accident, and being angry or
worried, predicts a worse outcome [24, 53], as does poor
expectations for recovery [54–56]. Individuals showing con-
cern for long-term suffering and disability after whiplash
injuries have increased risk of still being symptomatic after
2 years [43], and catastrophizing has been found to be a potent
predictor of pain intensity, disability, and psychological dis-
tress in chronic pain conditions [57].

In line with previous studies [25, 58] diffuse somatic
symptoms andmusculoskeletal symptoms at baseline strongly
predicted non-recovery from whiplash. Individuals reporting
chronic whiplash in HUNT3 also more frequently reported to
have visited multiple health practitioners and used more med-
ications, especially analgesics and asthma medications, than
the recovered participants. The increased use of different
health services and analgesics might express poor health due
to serious injury after a whiplash accident. However, why
individuals having experienced a whiplash accident should

need more asthma medications is difficult to explain. In addi-
tion to reflecting poor health, the increased use of medications
and health services might be an independent risk factor for
poor recovery. Indeed, increased use of health services before
an accident can increase the likelihood of subsequent chronic
whiplash [29]. For several medically unexplained conditions,
where chronic whiplash might be included [26, 59], symp-
toms are amplified by becoming a patient [60]. Once a person
is labeled as ill, he or she is regarded and treated in ways that
make recovery more difficult [26]. Frequent testing and visits
to doctors have been found to provide little reassurance to
these patients and ultimately heighten worry and anxiety [26].
Too much health care too early after a whiplash injury has
been associated with delayed recovery [61, 62].

Utilization of a wider range of health services and medica-
tions, and the increased reporting of diffuse somatic symptoms
and pain from numerous body parts could also reflect that
some individuals in general are more “somatically aware”.
Barsky and Borus [26] suggest that the more convinced pa-
tients are that their symptoms are serious and pathogenic, the
more intense, prolonged and disabling the symptoms become.
These individuals might therefore report poorer health than the
reported symptom load can account for, and use more health
services and medications than others with similar health status.
Enhanced by worrying and negative health views, through the
process of amplification, symptoms are likely to become more
troublesome, increasing the risk of non-recovery [26, 60, 63].

Self-rated health pertains to the person’s global perception
of his or her own health status. As such, this factor represents a

OR=2.02*
OR=1.51

OR=1.62OR=1.14

OR=1.13

OR=1.30OR=1.30

OR=1.28

OR=2.11*

OR=1.20

OR=1.32

Fig. 2 Reported use of different
medications in HUNT2. Error
bars represent 95 % confidence
intervals for OR
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summation of how physically able and healthy the person
feels. This self-rated health may be considered as a physical
starting point for coping with the injury. Previous research in
illness perception has also shown patient’s views of their
condition to be important predictors for recovery following
onset of illness [64].

Clinical Implications

Given that psychological factors and help-seeking are perti-
nent in the risk of prolonged suffering after a whiplash acci-
dent, the physician should encourage the patient to resume
normal activity, remain at work [26] and be physically active

[59, 65]. From the first day, and during eventual follow-up,
alarming expectations about clinical course should be under-
cut [26, 60], and the patient should be discouraged from
assuming the sick role [26, 59]. Adequate information on
probable cause might prevent the dysfunctional illness beliefs
important in symptom maintenance [60].

Strengths and Limitations

A major strength of this study is the prospective cohort
design. By investigating participant’s current health status
at baseline, we avoid problems related to recall bias. Fur-
thermore, as a result of the longitudinal design, we are able

Table 1 Comparing base line (HUNT2) variables between those recovering from chronic whiplash and those not recovering

Still chronic whiplash in
HUNT3 (n=199)

Recovered in
HUNT3 (n=431)

p values Odds ratios
(logistic regression,
crude analysis)

Socio-demographics

Female 59.3 % 49.2 % 0.018 1.50 (1.07–2.11)

Age at participation 44.55 (11.27) 44.16 (11.76) 0.697 1.00 (0.99–1.02)

Marital status 0.144

Married 64.8 % 65.7 % Ref.

Not married 16.6 % 23.9 % 0.70 (0.45–1.10)

Separated/divorces 16.1 % 8.6 % 1.90 (1.13–3.18)

Widow/Widower 2.5 % 1.9 % 1.37 (0.44–4.27)

Receipt of benefits

Short-term health related 15.6 % 10.2 % 0.053 1.62 (0.99–2.66)

Long-term health related 15.6 % 12.3 % 0.260 1.32 (0.82–2.12)

Unemployment benefits 5.0 % 8.4 % 0.136 0.58 (0.28–1.19)

Health behavior

Smoking 30.7 % 28.3 % 0.546 1.12 (0.78–1.62)

Alcohol consumption 0.890

No consumption 31.2 % 29.9 % Ref.

Normal consumption 66.3 % 68.0 % 0.94 (0.65–1.35)

Heavy consumption 2.5 % 2.1 % 1.16 (0.37–3.59)

Physical activity 79.9 % 78.0 % 0.581 1.12 (0.74–1.70)

Use of health services/medications

Number of different health practitioners seen, mean 2.68 (1.50) 2.30 (1.49) 0.003 1.18 (1.06–1.32)

Use of medications, mean 1.41 (1.35) 1.03 (1.29) <0.001 1.24 (1.09–1.40)

Self-rated health (bad) 55.8 % 28.8 % <0.001 3.12 (2.20–4.43)

Somatic health

Musculoskeletal symptoms,a mean 3.42 (2.52) 2.17 (2.45) <0.001 1.21 (1.13–1.29)

More than two diffuse complaints 32.7 % 16.9 % <0.001 2.38 (1.61–3.51)

Comorbid somatic diagnoses, mean 0.65 (0.91) 0.49 (0.77) 0.021 1.26 (1.03–1.54)

Mental health

Anxiety, HADS 29.2 % 19.5 % 0.007 1.70 (1.15–2.50)

Depression, HADS 15.6 % 12.1 % 0.226 1.34 (0.83–2.17)

Percentages or mean (SD). Statistically significant p-values in bold
a Neck pain not included
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to assess whiplash injury and associated neck pain at two
time-points 11 years apart.

The response rate of the HUNT study was relatively high.
The information used was reported as part of a general health
survey and neither participants nor administrators were aware
of any specific hypothesis or focus. The majority of variables
in our study are self-reported, opening for the possibility of
misclassification bias. In other studies in this area,
misclassification bias and over-reporting for secondary gain
have been a problem [42]. As the HUNT data collection was
conducted in no association to any compensation/insurance
process, and as the questions on symptoms were asked
unrelated to the questions on whiplash, the risk of differential
misclassification is reduced.

The population-based and self-reported information en-
ables us to study all participants self-reporting chronic whip-
lash. If patients were found at clinics, this could have led to
selection bias where only the most severely ill patients would
be studied. As no clinical examinations were conducted, grad-
ing individuals according to the whiplash associated disorder
(WAD) system was impossible. Other studies have investigat-
ed the prognostic importance of the WAD classification, find-
ing WAD class unable to predict persistent neck pain [52], but
the lack of medical confirmation for whiplash is a limitation to
this study.

In HUNT2, three individuals self-report having experi-
enced a whiplash accident — not that they presently suffer
from chronic whiplash. In order to closer define our group as
actual sufferers of chronic whiplash in HUNT-3, individuals
possibly still in the acute phase of the disorder were excluded.
As most individuals who experience whiplash injuries recover
rapidly [1, 3, 4], and as neck pain is the most common
symptom among individuals suffering from chronic whiplash
[11, 12, 14, 66], only individuals reporting a whiplash injury
and neck pain were included in our group of chronic sufferers.
This means that individuals reporting a whiplash injury but no
neck pain are set as recovered — even though they might
experience other problems they consider related to the acci-
dent. At the same time, individuals reporting a whiplash
accident and neck pain will be included in our chronic whip-
lash group — even if the pain is due to something else.

We do believe the overlap between self-reported whiplash
and sufferers of whiplash injuries who could be clinically
verified to be far from perfect, including both false negatives
and false positives (i.e., self-diagnosed whiplash). However,
self-reported information on whiplash seem to be important—
also when not confirmed by a physician. Previous studies have
found individuals self-reporting whiplash to suffer by in-
creased symptom loads [16, 18]. A recent study found self-
reported whiplash to strongly predict a subsequent allowance
of disability benefits [30], indicating clinical relevance of self-
reported whiplash, whether it is picking up “true” whiplash
sufferers or not.

As participants in HUNT2 and HUNT3 were not asked
about physical factors in relation to the accident, we were
unable to investigate the prognostic importance of factors like
direction, speed or velocity. Although previous research in-
vestigating such collision-related factors have concluded that
most of them are unrelated to the outcome [5, 22, 67], this is a
limitation to the study.

Conclusion

The strongest risk factor for non-recovery from whiplash
was poor self-rated health at baseline. Mental and somatic
symptoms and extensive use of health services and medi-
cations also predicted non-recovery. Knowledge of these
maintaining risk factors enables identification of individ-
uals at risk of non-recovery, facilitating adequate treatment
for this vulnerable group.
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