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ABSTRACT

Objectives

The aim of the study was to define how
many whiplash injuries occur in Fin -
land in traffic accidents and the degree
of severity of these injuries using the
whiplash-associated disorders (WAD)

classification presented by the Quebec
Task Force, and to define possible long-

term health effects caused by whiplash

injury as well as the duration of whip -
lash-associated sick-leaves.

M ethods

This was a prospective one-year-fol -
low-up study. Fourteen insurance com -
panies paying compensations for traffic
accidents in Finland sent the accident

reports and medical certificates of all

neck injuries attributable to traffic
accidentsto the research team. The ma -
terial was collected from neck injuries
that had occurred in traffic accidents
during the year 1998.

Results

The majority of those suffering a whip -
lash injury were women. On the basis
of the WAD classification, most whip -
lash injuries were mild, belonging to
gradesWAD | and Il. At one year from
the accident nearly 10% considered

that their health had been impaired sig -
nificantly as a result of their neck in -
jury. Over 10% of those questioned had

been on sick-leave for over a month but
only 1.5% had been on sick-leave asso -
ciated with the injury for more than 6

months. The most common symptom
after one year was neck pain or neck
pain combined with headache and symp -
tomsin the upper extremities. No major

changes related to the seasons of the
year were found.

Conclusions

The number of reported neck injuriesin
proportion to all traffic accidents in -
volving physical injuriesis small, even

in proportion to rear-end collisions. In

a considerable proportion of collision

patients, whiplash injury does result in

significant impairment which can last

as long as a year after the accident.

The WAD classification predicts the
duration of work disability and the
long-term health damage caused by the
injury. Since the appearance of symp -
toms and the individual need for reha -
bilitation due to impaired functional
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capacity do not depend solely on the
tissue damage and biomechanical
forces involved in the collision, in the
future it will be important to determine
which factors are responsible for the
differencesin coping after a collision.

Introduction

The motorization of society has led to
some new health problems. Recently,
whiplash-type injuries occuring in traf -
fic accidents, especially the long-last-
ing symptoms associated with these
injuries, have been the focus of atten-
tion. Whiplash injuries have been wide-
ly studied because of the distinctive
symptoms that they cause, the prob-
lems related to chronic pain and also
because of the medicolegal implica
tions. In recent years the number of neck
injuries associated with traffic acci-
dents has increased considerably,
whereas the number of other injuries
has decreased (1, 2). A Canadian work
group carried out an extensive retro-
spective follow-up study and also a
comprehensive literature survey cover-
ing the research, treatment and progno-
sis of whiplash injuries (3). This work
group defined the term whiplash-asso-
ciated disorders (WAD) as a clinical
entity describing the symptoms related
to a whiplash injury and presented a
classification model based on the
severity of theinjury (Tablel).

It is generally accepted that there can
be prolonged symptoms after a whip-
lash injury (4,5). Estimates vary be-
tween 5% and 20% on how many symp-
toms are still present one year after the
accident. However, there is consider-
able disagreement on which are the
main factors responsible for the long-
lagting nature of the symptoms. The
significance of psychological and psy-
chosocia factors has been considered;
on the other hand, possible patho-
anatomical damage to the spine caus-
ing the prolonged symptoms have been
proposed (6-9). It has also been claim-
ed that prolonged symptoms after a
whiplash injury can vary depending on
the way that compensation is paid by
insurance companies. There also seems
to be variation between different coun-
tries due to socia and cultura differ-
ences (10-12).
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Table |. Clinical classification of Whiplash-Associated Disorders by the Quebec Task
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statistics revealed that in 1998 in Fin-

Force. land there were atotal of 81,335 traffic
- ) accidents. Rear-end collisions account-
Grade Clinical presentation ed for 22% of all traffic accidents. The
0 No complaint about the neck, no physical signs composition of the research material is
I Neck complaint of pain, stiffness, or tenderness presented in Figure 1.
No physical signs The 312 persons taking part in the
I Neck complaint and musculoskeletal signs * study were sent the first inquiry forms
I Neck complaint and neurological signs** which collected demographic data, fea-
1% Neck complaint and fracture or dislocation tures of the collision, and symptoms

*Decreased range of motion or point tenderness. **Decreased or absent tendon reflexes, weakness,

sensory deficits.

10442
raific accidents
baading i injury
In Firlkand 1898
3
13718 Injunes 508 noticax of
e in | rmak Injury kx the
trirTic eccidema InELrAnCs
in Finland 1608 SO pan e

18 exciudad {ne
30 mporistothe | | ek njury, oiar
remamrch fsam Injury Meschiniam)
!
2 parsana
the st -
quesionreine

F

201 repliss,
tha sscand

quasiicnraim
(1-ymardoliow-up}

v

182 replies
[1-yaar-folow-Ip}

Fig. 1. The composition of the research material.

The objective of this study was to
describe the neck injuries caused by
traffic accidents which occurred in Fin-
land between 1.1.1998 and 31.12.1998.
The aim was to define how many neck
injuries were attributable to all traffic
accidents during a year, the degree of
severity of these, how much work dis-
ability was associated with the injuries
and the impact of theinjury on theindi-
vidual’s state of health during afollow-
up of one year.

Materials and methods
The information was gathered from all

traffic accidents which occurred in Fin-
land in 1998. After an insurance com-
pany had received notification of atraf-
fic accident-related neck injury it
requested the injured person’s consent
to alow hig/her information to be in-
cluded in the study. After obtaining the
person’s consent, the insurance com-
panies sent the persona data and the
medical certificate concerning the traf-
fic accident and the injury to our re-
search team. A WAD classification in
accordance with the model of the Que-
bec work group (Table I) was made on
the basis of the medical certificate. The
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related to the subject’s state of health
and the injury. Information concerning
state of mind, genera psychic stress
and cognitive processing was al so gath-
ered, using generally accepted validat-
ed hedth questionnaires (Beck's de-
pression index, neck disability index,
general health questionnaire). The first
questionnaire was answered by 201
persons (64%). One year after the acci-
dent, a new questionnaire was sent to
those who had answered the first form.
Theitemsin this new inquiry form con-
cerned the effect of the neck injury on
the condition of health compared to
health status before the accident, the
main symptoms after the neck injury,
any physiotherapy treatment received
or possible reference to a more exten-
sive evaluation of need for rehabilita-
tion and the duration of possible sick-
leave. The follow-up questionnaire was
answered by 182 persons (91%).

Results

The age and sex distribution as well as
other demographic data of those who
answered the first questionnaire are
presented in Table I1. According to the
WAD classification there were 3
(1.5%) WAD 0, 194 (47.5%) WAD I,
78 (39.4%) WAD Il , 22 (11.1%) WAD
I11 and 1 (0.5%) WAD IV cases. Three
cases could not be classified due to mis-
sing data. The distribution into WAD
grades according to age and sex is pre-
sented in Tablelll.

The most common symptoms after the
accident were neck and shoulder pains
with 169 persons (84.1%) complaining
of these symptoms. Headache was re-
ported by 134 persons (66.7%). Symp-
toms in the upper extremities had been
experienced by 80 persons (44.8%).
Forty-seven individuals (23.4%) had
experienced impairment of memory
and 49 persons (24.4%) described diffi-
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Table 1. Sociodemographic characteristics
of the accident victims.

Gender N %
Female 131 65.2%
Mae 70 34.8%

Mean age years (SD)

Female 39.3yr. 135
Male 45.6 yr. 14.2

Marital status
Single 26 12.9%
Married 129 64.2%
Widowed 6 3.0%
Divorced 25 12.4%
Unknown 15 7.5%

Education
Primary school 92 45.8%
Secondary school 35 17.4%
High school graduate 58 28.9%
Missing 16 8.0%

culty in concentrating.

According to the follow-up study at
one year, 62 persons (30.8%) reported
that the traffic accident had not affected
their condition of health compared to
the situation before the accident,
whereas 103 persons (51.2%) reported
that the accident had dightly impaired
their condition of health. Sixteen sub-
jects (8.0%) felt that their condition of
health had been significantly impaired
because of the neck injury and one per-
son (0.5%) declared that the neck
injury had totally ruined his health. The
individual symptom that was most
commonly reported to most affect the
health was neck pain (39 subjects;
19.4%), and it was often connected
with headache, symptoms in the upper
extremities and dizziness (44 cases;
21.9%). Headache was the second most
common individual symptom, being re-

Tablel11. WAD-grades according to gender and age.
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ported by 16 (8.0%) individuals.
Seventy-one persons (35.3%) had been
on sick-leave because of the accident,
with 21 (10.4%) needing sick-leave for
over a month and 6 (3%) for over 3
months. Only 3 subjects in this cohort
reported having been on sick-leave for
more than 6 months. The duration of
sick-leaves according to the different
WAD gradesis presented in Table 1V.
The effect of a whiplash injury on the
condition of health ayear after the acci-
dent in different WAD grades is pre-
sented in Table V. There was no differ-
ence between men and women in the
reported change in the condition of
health at one year. Seventy-seven
(65.8%) women and 43 men (66.8%)
reported that their health had deterio-
rated.

Discussion

This prospective follow-up study deals
with the incidence of neck injuries re-
lated to traffic accidents (especially to

WAD  Femae Male <20yr 20-40 yr 4060yr  >60yr car collisions) in Finland, the degree of
gade n (%) n (% n (%) n (%) n o (% n (%) severity of the neck injuries, the work
disability associated these injuries and
0 2 (19 1.@a49 106D 0 1 @) 1 (D theeffect of the neck injury on the con
| 63 (49.2) 31 (44.3) 7 (63.6) 41 (47.7) 42 (483) 4 (28.6) dition of health at one year after the
I 49 (38.3) 29 (41.4) 3 (273) 38 (442 29 (333 8 (57.1) accident. All the insurance companies
11 14 (10.9) 8 (11.49) 0 7 (81) 14 (16.1) 1 (71) which pay Compensation for traffic ac-
v 0 1 (149 0 0 1 @y 0 cidents in Finland sent data on traffic
accident-related neck injuries to the
Table V. The length of sick-leavesin different WAD-grades. siudy group. The return percentage for
the first questionnaire only reached a
WAD 0 day 1-7 days 8-30 days 31-90 91-180 181-365 satisfactory level (64%), but the one
grade days days days year follow-up form was returned by
91%.
0 2 (100.0%) The number of neck injuriesreported to
| 57 (648%) 13 (148%) 12 (13.6%) 5 (5.7%) 1 (1.1%) insurance companies in proportion to
Il 42 (60.9%) 10 (145%) 10 (14.5%) 6 (8.7%) 1 (1.4%) all injuries in traffic accidents is rela-
8 (40.0%) 5 (25.0%) 4 (200%)  2(100%) 1 (50%) tiyely small, a mere 3.7%. The number
v 1 (100.0%)

issignificantly smaller than the genera
occurrence of prolonged neck trouble
in the population during a year (13).
Therefore, it can be presumed that in
the research material consisting of col-

TableV. The effect of a whiplash injury on the condition of health one year after the acci-
dent in different WAD-grades.

WAD No change Slightly worse Significantly The neck injury lision paIients, there was no overrepre-
grade than before worse than before has totally sentation of subjects with neck prob-
the accident the accident ruined my life lem. Most of the neck injuries in this
0 2 (100.0%) material were mild, representing WAD

[ 37 (42.0%) 44 (50.0%) 7 (80%) grades| and II. N
I 19 (27.5%) 43 (62.3%) 7 (10.1%) Even though the t)_/pe c_)f th_e co!hsqn
1 3 (15.0%) 14 (70.0%) 2 (10.0%) 1 (50%) was not separately inquired into in this
v 1 (100.0%) study, it is known from Finnish traffic

accident statistics that in 1998 there
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were 1999 rear-end collisions which
led to physical injuries. Since theinsur-
ance companies received notice of only
a total of 508 traffic accident related
neck injuries, the concluson can be
drawn that only a small proportion of
rear-end collisions lead to significant
neck injury. Thus, it is difficult to inter-
pret the results of a study whose mater-
ial has been collected retrospectively
from all rear-end collisions in a certain
period of time as only a small propor-
tion of the victims were likely to have
experienced awhiplash injury and thus,
they, in reality, do not congtitute arele-
vant research material of whiplash
injuries (14). In this case the difference
between collision patients and the com-
parison cohort can already be pre-
sumed to be small.

The incidence of long-term health
damage, which in nearly 10% of cases
had led to a significant health impair-
ment compared to the situation before
the accident, corresponds well to the
figures often mentioned in internation-
a publications (4,5). However, inter-
estingly the stuation seems different
from reports from Lithuania and Greece
where apparently there are very few
long term symptoms related to a colli-
sion (11, 12). In the study carried out in
Lithuania the research material consist-
ed of persons who had been in a rear-
end collision according to police re-
cords and on the basis of the observa-
tions made above it can be presumed
that not all the personsin that study had
experienced a whiplash injury. This
presumption is supported by the obser-
vation made by the research team that
only 47% of the victims reported pain
after the accident (11).

The occurrence of symptoms after the
whiplash injury also seems, a least to
some extent, to be independent of the
biomechanical forces involved in the
collision (15). However, the individual
need for rehabilitation seems to be
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quite independent of the tissue damage
and biomechanical forces. It is accept-
ed that a whiplash injury can cause a
wide range of different symptoms. An
objective of future research would be to
concentrate on the association between
the symptoms and the abilities of the
individual to cope with the symptoms
instead of concentrating on the connec-
tion between the symptoms and the pri-
mary trauma (16). There is reason to
believe that this former relationship has
aconsiderably greater influence on, for
example, choosing and carrying out
socia and insurance decisions and re-
habilitation measures. Though our sub-
jects had a similar original etiology,
from the point of rehabilitation we can
see that they represent avery heteroge-
neous group, as was also apparent from
the sick-leave statistics. Consequently,
with this research material and the
guestionnaires that have been used, it
will be possible in the future to study
not only the epidemiology of whiplash
injuries, as has been done in this study,
but also the differences between indi-
viduals in coping after the collision.
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