
Pain after whiplash: a prospective controlled
inception cohort study

Diana Obelieniene, Harald Schrader, Gunnar Bovim, Irena Misevic{iene, Trond Sand

Abstract
Objectives—In Lithuania, there is little
awareness of the notion that chronic
symptoms may result from rear end colli-
sions via the so-called whiplash injury.
After most such collisions no contact with
the health service is established. An
opportunity therefore exists to study post-
traumatic pain without the confounding
factors present in western societies.
Methods—In a prospective, controlled in-
ception cohort study, 210 victims of a rear
end collision were consecutively identified
from the daily records of the Kaunas traf-
fic police. Neck pain and headache were
evaluated by mailed questionnaires
shortly after the accident, after 2 months,
and after 1 year. As controls, 210 sex and
age matched subjects were randomly
taken from the population register of the
same geographical area and evaluated for
the same symptoms immediately after
their identification and after 1 year.
Results—Initial pain was reported by 47%
of accident victims; 10% had neck pain
alone, 18% had neck pain together with
headache, and 19% had headache alone.
The median duration of the initial neck
pain was 3 days and maximal duration 17
days. The median duration of headache
was 4.5 hours and the maximum duration
was 20 days. After 1 year, there were no sig-
nificant diVerences between the accident
victims and the control group concerning
frequency and intensity of these symptoms.
Conclusions—In a country were there is
no preconceived notion of chronic pain
arising from rear end collisions, and thus
no fear of long term disability, and usually
no involvement of the therapeutic com-
munity, insurance companies, or litiga-
tion, symptoms after an acute whiplash
injury are self limiting, brief, and do not
seem to evolve to the so-called late
whiplash syndrome.
(J Neurol Neurosurg Psychiatry 1999;66:279–283)
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It is generally agreed that rear end collisions
may cause acute neck pain and headache,1 but
there is sparse information about the pro-
portion of an unselected cohort at risk that
develops these symptoms. Despite numerous
investigations, the prevalence and even the
concept of chronic pain as a result of accident
related physical injury (late whiplash syn-
drome) is still debated.2

Lithuania is a country in which there is no or
little awareness or experience among the

general population of the notion that a whiplash
injury may cause chronic pain and disability.
Accident victims with acute symptoms from
rear end collisions generally view this as a
benign injury not requiring any medical atten-
tion. In a controlled historical cohort study3

none of the 202 subjects involved in a car colli-
sion with rear end impact 1–3 years earlier had
persistent or disabling complaints that could be
conceivably linked to the accident. No signifi-
cant diVerences between the accident victims
and controls concerning prevalence of symp-
toms including neck pain, headache, and
subjective cognitive dysfunction at the time of
the interview were found. Thus we hypoth-
esised that cultural and psychosocial factors
may be important in explaining why accident
victims in some other societies report chronic
symptoms. Such factors may include expecta-
tion of disability, symptom amplification as a
result of such expectation, and the eVects of
inappropriate therapy, insurance,4 and attribu-
tion of symptoms from non-accident related
causes (spontaneous symptoms, occupational
symptoms, symptoms before an accident being
amplified after an accident).

The design of this earlier study3 did not allow
for a precise and reliable estimation of the inci-
dence, severity, and duration of initial symp-
toms. For such an analysis and to identify
whether or not the Lithuanian accident victims
actually develop an acute injury (which is a
prerequisite for chronic disability), we per-
formed a prospective controlled cohort study
in Lithuanian citizens recently exposed to a
rear end car collision.

Methods
STUDY GROUP

During 23 months we identified from the daily
records of the TraYc Police Department of
Kaunas, Lithuania, a consecutive group of 255
cars involved in rear end collisions. The records
describe the circumstances of the accident and
the vehicular damage. In this period there had
been altogether 3616 traYc accidents that had
led the traYc police to investigate the accident
scene. All cars with description of a rear end
damage were included in the present study.

A standard self report questionnaire was sent
to the drivers between 2 and 7 days after the
accident. They were asked about passengers in
their cars, allowing an additional recruitment
of accident victims who received the same
questionnaire. All were asked about presence,
frequency, and intensity of neck pain and
headache before the accident. In addition they
were asked about circumstances of the accident
including confirmation and description of the
accident; the subject’s position in the car; the
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use of seat belts; position of the head at the time
of the accident; and headrest use and adjust-
ment. To evaluate an eventual dose-response
relation, the accident victims were asked to
estimate the speed of each car at impact,
although it was recognised that the estimates
may well be inaccurate.
Acute symptoms within 7 days of the accident
were evaluated by questions of occurrence,
latency, duration, and intensity. The partici-
pants were also asked whether they still had
symptoms that started after the accident.
Follow up questionnaires (2 months and 1 year
after the accident) asked detailed questions
about current neck pain, neck mobility, and
headache. To confirm the initial questionnaire
reports, the accident victims were asked in fol-
low up questionnaires again if they had had any
neck pain, or headache, or both after the acci-
dent, how long these lasted, and whether the
complaints were still present.

CONTROL GROUP

For each accident victim, a sex and age
matched control subject was randomly drawn
from the population register of the Kaunas
region. Excluded from this group were any who
had previously been in an accident; then a new
selection was made from the registry. The con-
trol group received questionnaires at the time
of the selection and 1 year later; these
questionnaires being identical to the study
group questions except that the study group
also answered questions about symptoms
related to the accident.

STATISTICS

The four main outcome variables were neck
pain and headache>1 day/month and frequent
neck pain or headache (>7days/month). Pro-
portions were compared between groups using
÷2 tests with Yates’ correction. Ninety five per
cent confidence intervals (95% CIs) for
proportions were calculated.

A power analysis (requesting 80% power and
two sided 5% á) was performed to assess the
type II error. Assuming a population prevalence
of chronic neck pain equal to 7%,3 the present
design could detect accident related additional
neck pain prevalence of at least 8.7% (7% v
15.7%) in two equal groups of 210 subjects. A
post hoc power analysis, adjusted for subjects
lost for follow up and for the estimated
prevalence of acute pain, was also performed.

Results
Of the 277 accident victims who received the
first questionnaire, 210 responded (76%); 29
women (mean age 36 (SD 8) years) and 181
men (mean age 39 (SD 10) years). The
questionnaire was on average completed 11
(SD 4) days after the accident. There were 188
drivers (17 women and 171 men), 20 front seat
passengers (11 women and nine men) and two
rear seat passengers (one woman and one
man). The mean estimated collision speed
(speed of striking car minus the speed of the
rear impacted car estimated by the accident
victim) was 40 (SD 19) km/hour. In 14% of
accidents the rear impacted car was a wreck
and could not be driven. In 54% the damage
was moderate and in 32% minor (dent on
bumper or wing). A majority of 67% had a fas-
tened and operative seat belt. Only 23% had
the upper border of their headrest at or above
the occiput; 43% had no headrest, 11% had a
low mounted headrest, and 23% had the upper
border of their headrest at the cervical lordosis.

The response rate of the control participants
was 78% for the first questionnaire. Nine of the
controls had to be excluded because of
previous car accidents.

The demographic characteristics of accident
victims and controls were similar, confirming
adequate randomisation (table 1).

In the accident victim group, 94% answered
the questionnaire after 2 months and 95% after
1 year. In the control group, 92% responded to
the follow up questionnaire at 1 year.

According to the answers to the first question-
naire and the answers to the control questions in
the second and third questionnaire, 98 (47%)

Table 1 Demographic characteristics of the subjects

Accident victims Controls

Participants (n) 210 210
Sex (n):

Male 181 (86%) 181 (86%)
Female 29 (14%) 29 (14%)

Mean (SD) age (y)
Men 39 (10) 39 (10)
women 36 (8) 36 (8)

Mean (SD) height ( cm):
Men 180 (5) 178 (5)
Women 166 (3) 166 (5)

Mean (SD) weight (kg):
Men 83 (11) 79 (9)
Women 65 (8) 65 (10)

Highest education (n):
Primary school 2 (1%) 4 (2%)
Secondary school 15 (7%) 12 (6%)
Practical education/

professional school 103 (49%) 102 (49%)
University graduate 68 (32%) 69 (33%)
University, uncompleted 21 (10%) 23 (11%)
Other 1 (0.5%) 0 (0%)

Marital status (n):
Single 24 (11%) 34 (16%)
Married 166 (79%) 157 (75%)
Widowed 3 (1%) 2 (1%)
Divorced 11 (5%) 14 (7%)
Unknown 6 (3%) 3 (1%)

Figure 1 Distribution of duration of neck pain. * 24 hours or less.
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subjects experienced pain shortly after the
accident; 22 (10%) had neck pain alone, 37
(18%) had neck pain together with headache,
and 39 (19%) had headache alone. Onset of
neck pain was within 30 minutes in 37% of the
cases, between 30 minutes and 24 hours in
44%, and between 1 and 3 days in 17%. There
was only one subject in whom pain occurred
between 4 and 7 days after the accident. In this
case, neck pain lasted 4 days. The median
duration of neck pain was 3 days (range<3
hours to 17 days). No subject reported severe
or excruciating initial neck pain and only two
reported severe initial headache. In no case did
the neck pain persist beyond 17 days (fig 1).
The median duration of headache was 4.5
hours and no one had accident induced head-
ache beyond 20 days (fig 2).

The incidence of acute neck pain was 48% in
those who reported neck pain >1 day/month
before the accident and 25% in those with no
or rare neck pain, before the accident (p<0.03).
The incidence of acute headache was 64% in
those reporting headache >1 day/month be-

fore the accident and 24% in those with no or
rare neck pain before the accident (p<0.0001).

Sex, sitting position in the car, head position
at the moment of the accident, use of seat belts,
and presence and adjustment of the headrest
did not influence the incidence of acute neck
pain significantly (table 2). However, among
the subjects in whom the headrest was adjusted
with the upper border at or above the occiput
no one experienced acute neck pain if the head
had been placed on the headrest at the time of
the collision.

Incidence of initial headache was 58% in
women and 33% in men (p=0.01). The
incidence of initial neck pain in those involved in
high speed collision (41–95 km/hour) was 40%
compared with 16% in those where collision
speed was estimated to be below 21 km/hour
(÷2=6.7, p<0.01). Thus despite probably highly
inaccurate and often overestimated collision
speed, a dose-response relation was found. In
agreement, in occupants of cars with extensive
damage, the incidence of initial pain was 52%
compared with 10% for those in car accidents
with minor damage (÷2=17.2, p<0.0001).

After 1 year, frequent neck pain (>7
days/month) was reported by 4.0% of accident
victims (95% CI 1.9–8.1) compared with 6.2%
of controls (95% CI 3.4–10.9) (÷2=0.59,
p=0.44; table 3). Of the eight accident victims
with frequent neck pain, the pain was described
as mild by five and moderate by three. Three of
them had had equally frequent neck pain
before the accident. Three others did not
report their pain in the second questionnaire
after 2 months and did not relate it to the acci-
dent. The two others did not report long lasting
or marked initial pain. Nor did they attribute
their frequent neck pain to the accident. Of the
12 controls with frequent neck pain after 1
year, seven described their pain as mild, four as
moderate, and one as severe. Eight of them did
not have this neck pain when they completed
the first questionnaire.

Neck mobility was after 1 year reported to be
constantly reduced by 12% of accident victims
and 18% of controls (p=0.09).

Frequent headache (>7 days/month) was
reported by 5.1% of accident victims after 2
months compared with 6.2% of accident
victims who reported having had frequent
headache before the accident. After 1 year, fre-
quent headache was reported by 4.0% of
accident victims (95% CI 1.9–8.1) and 6.7% of
controls (95% CI 3.8–11.5) (÷2=0.96, p=0.33).
Headache occurring on >1day/month was
reported by 27.5% of accident victims and
33.2% of controls (÷2=1.23, p=0.27). Two
accident victims and four controls had daily
headache when interviewed after 1 year. Of the
accident victims with frequent headache after 1
year, two described their pain as mild, five as
moderate, and one as severe. Of the 13 controls
with frequent headache after 1 year, four
described their pain as mild, seven as moderate,
one as severe, and one as excruciating. Six of
them did not have this frequent headache when
interviewed immediately after identification.

Our study had 80% post hoc power to detect
a population diVerence in prevalence of neck

Figure 2 Distribution of duration of headache. * 24 hours or less.
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Table 2 Incidence of acute neck pain in relation to sex, position in the car, head position at
the time of the accident, seat belt use and presence, and adjustment of headrest

Characteristic Incidence (n (%)) p Value

Sex:
Men 48/181 (27) 0.30*
Women 11/29 (38)

Position in car: 0.16**
Driver 49/188 (26)
Front seat passenger 9/20 (45)
Rear seat passenger 1/2 (50)

Head position: 0.74**
Straight forward 41/149 (28)
Turned to the right 6/23 (26)
Turned to the left 9/26 (35)

Seat belt fastened and operative:
Yes 45/134 (34) 0.10*
No 14/66 (21)

Headrest: 0.22***
No headrest 21/87 (24)
Low mounted headrest 5/22 (23)
Border of headrest at lordosis 17/47 (36)
Border of headrest at/above occiput 15/47 (32)
Head not placed on headrest at the moment of the accident
and border of headrest at/above occiput

15/40 (37)

Head placed on headrest at the moment of accident and
border of headrest at/above occiput

0/7 (0)

* ÷2 test with Yates’ correction.
** ÷2 test for 2×3 table.
***÷2 test for 2×6 table.
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pain between groups >9% (16% in 200
accident victims v 7% in 193 controls). If only
the 98 subjects with acute pain were taken as
the group at risk and compared with the
remaining 295 subjects, the study still had 80%
power to detect a 11% population diVerence. If
the groups of our previous and present studies
had been combined (797 subjects altogether),
population diVerences of 6% (accident v
non-accident groups) and 7% (acute pain sub-
jects v pain free persons) respectively could
have been detected.

Discussion
To our knowledge, this is the first prospective
controlled inception cohort study of pain after
whiplash. It confirms the findings of our earlier
historical cohort study that rear end collisions
do not seem to increase the risk of chronic
pain. The setting was ideal for examining the
natural history of acute whiplash injury be-
cause potentially intervening factors that could
contribute to reporting chronic symptoms are
largely absent in Lithuania.

To reduce expectation of symptoms to a
minimum, we restricted our study to the use of
mailed questionnaires. Any suggestion as to
which persistent symptoms the car accident
could lead to was avoided in the introductory
letter and none of the accident victims was
subjected to clinical investigations by us.
Because only subjective symptoms were rel-
evant, the last was also deemed unneccesary.

The questionnaire method is not wholly reli-
able, but any errors would be unbiased in con-
trols and accident victims.

The results showed that just under half of an
unselected cohort exposed to a significant
whiplash mechanism due to a rear end car col-
lision had acute pain. The symptoms were usu-
ally mild or moderate and disappeared in most
cases after a few days. No subject reported
accident induced pain later than 3 weeks. After
1 year, there were no significant diVerences
between the accident victim group and the
control group concerning frequency and inten-
sity of both neck pain and headache.

Several previous studies have reported that
symptoms persist after a neck injury in
15%-58% of accident victims.5–9 The power of
our own two studies (the present study and
Schrader et al3), either analysed alone or com-
bined, was suYcient to detect eVects of less
magnitude (6%-11%), even if only subjects
who reported acute pain were selected for the
group at risk.

Prevalence of neck pain and headache were
of the same order of magnitude in both the
accident victims and controls as found in west-

ern countries,10–12 confirming that our ques-
tionnaires were sensitive enough to find the
symptoms in question. The results were also
compatible with the notion that pain is experi-
enced similarly by Lithuanians and by people
in other cultures.

There is a remarkable agreement between
the findings in our study and the findings
reported in volunteer experiments with experi-
mental collisions:

Firstly, despite being able to readily produce
acute symptoms, thousands of experimental
collisions have failed to produce a patient with
chronic symptoms, regardless of the use of
various vehicles, impact directions, and speeds,
with or without headrest, with varying head
positions, with or without tensed neck muscles,
and more recently with both sexes and a wide
range of young and old, and non-military
volunteers.13–22 In these staged collisions of
various types, the reported frequency of symp-
toms has been as high as 40% .17

Secondly, the duration of neck pain and
headache in our study group agrees with that
reported in the volunteers of the above quoted
collisions. In those, headache has been re-
ported to last for hours or days, with neck pain
being reported in some cases lasting as long as
10 days.17

Thirdly, as in human volunteer collisions
there was a positive relation between incidence
of acute neck pain and the severity of collision in
our study. Thus, despite probably highly inaccu-
rate and often overestimated collision speed, a
dose-response relation was found. This con-
trasts with claims of limited relevance of impact
speed with respect to cervical spine impact.23 24

These similarities between the results of
experimental collisions and the results in our
study group confirm that Lithuanians are not
diVerent from subjects in western countries in
response to injury.

It has been argued that persistent symptoms
are more prevalent among women and
passengers.25 As could be expected from an
unselected cohort of car accident victims, the
present sample included a majority of male
drivers. This would significantly reduce the
power to detect cases with late whiplash
syndrome if males and car drivers never or sel-
dom experience acute or sustained pain. To our
knowledge, there is no study in which this has
been shown. In a recent Norwegian study, 74%
of those registered with neck sprain injuries
from car collisions were drivers.9 In the same
study, 41% of the injured persons were males
and 59% females. At follow up after 2.5–8.5
years, 53% of these males and 62% of the
females reported sustained symptoms which

Table 3 Frequency distribution of neck pain before and after rear end car collision, and in matched controls

Frequency of neck pain

Accident victims
before accident
n=210

Controls at
identification
n=210

Accident victims
after 2 months
n=198

Accident victims
after 1 year
n=200

Controls
after 1 year
n=193

No neck pain 148 (70%) 146 (70%) 132 (67%) 140 (70%) 114 (59%)
Neck pain

< 1 day per month 37 (18%) 38 (18%) 36 (18%) 27 (14%) 39 (20%)
1-7 days per month 18 (8.6%) 16 (7.6 %) 18 (9.1%) 25 (13%) 28 (15%)
8-15 days per month 2 (1.0%) 4 (1.9%) 3 (1.5%) 3 (1.5%) 4 (2.1%)
> 15 days per month 1 (0.5%) 3 (1.4%) 2 (1.0%) 0 (0.0%) 1 (0.5%)
Every day 4 (1.9%) 3 (1.4%) 7 (3.5%) 5 (2.5%) 7 (3.6%)
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they attributed to the accident—that is, there
were only moderate sex diVerences.9

Presence and even correct position of the
headrest did not reduce the incidence of acute
pain. Our data suggest that placing the head on
a correctly mounted headrest at the moment of
the collision may prevent acute neck pain, a
result that should serve as an incentive for
implementation of headrest constructions that
ensure continuous contact with the headrest
while driving.

There was no significant diVerence in inci-
dence of acute neck pain between those who had
operating seat belts and those who had not, con-
trasting with the assumption that the increase of
whiplash injuries is mainly due to the introduc-
tion of compulsory car seat belts.26

Rotated or inclined head position at the time
of the impact has been assumed to be the pri-
mary feature related to the incidence of
persisting symptoms.27 As no accident victim in
our study continued to have accident related
persistent pain we could only evaluate the inci-
dence of acute pain related to head position.
No such relation was found, however.

Sixty seven per cent of those in the control
group who reported frequent neck pain (>7
days/month) in the interview after 1 year and
46% who reported frequent headache did not
report this pain when interviewed for the first
time. Hence, spontaneously occurring appreci-
able neck pain or headache during an observa-
tion period of 1 year is frequent also in untrau-
matised people and may erroneously have been
attributed to the accident in studies in western
countries.

In Lithuania a minority of car drivers are
insured for personal injury, a factor that may
have contributed to the divergence between
our results and those of many previous studies.
It remains diYcult to estimate the importance
of this contribution as long as numerous other
confounding factors that are important in other
societies28 29 are absent in Lithuania.

In summary, in a country where there is no
expectation of symptoms or disability, and little
involvement of the therapeutic community,
acute pain after whiplash is, although frequent,
mostly mild or moderate, short lasting, and self
limiting. The only identifiable significant risk
factors seem to be neck pain or headache
before the accident, and female sex for initial
headache and impact severity. No case with
evolution of chronic accident related pain was
identified either in this prospective study of 210
subjects or in our earlier historical cohort study
of 202 accident victims.

As almost all previous studies have been
done in patients who have contacted the health
service because of their injury, and thus may
have been partly invalidated by selection bias, it
remains to be shown whether the apparent dis-
crepancy between our study and other studies
is due to the absence of confounding factors in
Lithuania or to the fact that a study with a con-
trolled inception cohort design still has not
been performed in western countries.

We thank Danguole Siurkiene and Dalia Mickevic{iene for their
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lection of data. The study was supported by grants from the
Research Council of Norway and the Medical Faculty of the
Norwegian University of Science and Technology.
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