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Risk of low back pain in people admitted to hospital
for traffic accidents and falls

Kevin Walsh, Marie Cruddas, David Coggon

Abstract
Study objective-The aim was to assess the

risk ofback symptoms in people admitted to
hospital because of traffic accidents and
fails.
Design-The study was a cross sectional

survey with information collected by postal
questionnaire. Main outcome measures were
associations between hospital admission for
a traffic accident or fall and reported first
onset ofback symptoms at the same age and
at later ages.
Setting-General practices in seven towns

and one rural district.
Subjects-1172 men and 1495 women aged

20-59 years were selected from the age-sex
registers of 136 general practitioners in the
study areas.

Main results-Low back pain was reported
by 1556 subjects and hospital admission for a
traffic accident or fail by 362. The incidence
of low back pain was unusually high during
the year of age at which subjects were first
admitted to hospital for trauma (RR= 5.5,
95% CI 3 8-7 8). The risk of first developing
symptoms in subsequent years was lower,
but still significantly increased (RR= 1 3,
95% CI 1-1-1-6). Low back pain which started
at the age ofan accident tended to last longer
than that occurrring in other circumstances,
and was more often ascribed to injury (56%
of cases). However, this proportion was

smaller than the calculated attributable pro-
portion for traffic accidents and falls (82%).
Conclusions-The data suggest that a per-

son under age 60 years who is admitted to
hospital for a traffic accident or fall has a 7%
chance of developing low back pain as result
of the injury. However, the link between the
injury and subsequent symptoms is often not
obvious to the patient.
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Many patients with low back pain attribute their
symptoms to an injury,1-3 although the onset of
symptoms does not always follow the initiating
event immediately. Often the suspected trauma

takes the form of a sudden unusual load on the
spine, for example while lifting. The true impact of
such trauma is difficult to assess epidemio-
logically because the incidents which are alleged to

damage the spine are ill defined and may only be
identified in retrospect.
More severe trauma leading to hospital admis-

sion can be measured more reliably. As part of a

survey of low back pain in the general population,
we have examined the relation of symptoms to

hospital admission for a traffic accident or fall.

Methods
Postal questionnaires were sent to a 500o random
sample of men and women aged 20-59 years,
selected from the lists of general practitioners in
seven British towns and one rural district. The
information sought included any history of
hospital admission (for at least one night) for a
traffic accident or fall, and the ages at which this
had occurred. Subjects were also asked whether
they had ever experienced low back pain in an area
(indicated on a diagram) between the twelfth ribs
and the gluteal folds, which lasted more than a
day. Pain occurring only during a feverish illness,
menstrual periods, or pregnancy was excluded.
Those who reported pain were asked how old they
were when it first began; whether the pain had
ever spread down the leg below the knee (referred
to here as "sciatica"), and if so from what age;
whether the onset of pain was sudden or gradual;
to what activity or circumstance they attributed
the pain; and the approximate total lifetime
duration of low back pain. Non-responders were
sent a reminder after one month.

Associations between hospital admission for
trauma and the onset of low back pain and sciatica
were examined by Cox's proportional hazards
model with allowance for time dependent
covariates.4 5 This gave estimates of relative risk
(RR) with 95O/% confidence intervals (950 CI).
All analyses took into account the potential con-
founding effects ofsex and year ofbirth (in four 10
year strata).

Further details of the study sample and method
of data collection are reported elsewhere.6 7

Results
Questionnaires were completed by 1172 men and
1495 women, an overall response rate of 5920°O
Of these, 1556 (58.30%) gave a history of low back
pain and 398 (14.9° ) ofassociated sciatica. Three
hundred and sixty two subjects reported hospital
admission for a traffic accident or fall, including
32 who had been admitted more than once. We
excluded from further analysis 46 subjects who
did not answer the question about trauma and
four who had had an accident, but could not
remember at what age.
When analysing associations with low back

pain, we also excluded a further 38 subjects whose
pain began before age 15 years and 1 16 who could
not recall at what age their symptoms had started.
Table I summarises the relation between first
hospital admissions for a traffic accident or fall
and the onset oflow back pain. At the age at which
hospital admission occurred there was a fivefold
increase in the incidence of low back pain. The
risk of new low back pain at later ages was lower,
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but still significantly increased (RR= 1.3, 95% CI

1.1-1.6). Of the 133 subjects who developed low

back pain at an interval after first hospital
admission for an accident, only two had suffered a

further accident at the age when symptoms began.
The relation of risk to trauma was similar in men

and in women.
Pain which started at the age of hospital

admission for a traffic accident or fall was more

likely to be sudden in onset than that occurring in
other circumstances, and tended also to be longer
in duration (table II). Of the 32 subjects whose
low back pain began at the same age as an accident,
10 (31%) reported that their pain had lasted more
than 12 months in total. Not surprisingly, many of
these men and women attributed their symptoms
to the trauma. However, the proportion who did
so (56%) was less than that expected from the risk
estimate in table I [(5.5-1)/5.5 x 100=82%].
Table III shows associations between first

hospital admission for trauma and the onset of
sciatica. Risk estimates were similar to those for all
low back pain.

Discussion
In this study victims of traffic accidents and falls
severe enough to warrant hospital admission
reported a fivefold increased incidence of low
back pain during the year of age at which the
injury occurred. Two possible sources of error

could have inflated this risk estimate.
First, a bias could have arisen from the incom-

plete response to the questionnaire. Part of the
incomplete response was explained by 410 sub-
jects (9.1% of the original sample) who had
changed address and could not be traced.6 It
seems unlikely that this loss would have seriously

Table I Risk of incident low back pain according to history of hospital admission for
a traffic accident or fall

Men Women Both sexes

n RR 95S CI n RR 95% CI n RR 95% CI

No previous hospital
admission for traffic 518 1 691 1 1209 1

accident or fall at onset
of low back pain.
First hospital admission
for traffic accident or fall 86 1.2 1.0-1.6 47 1.4 1.1-1.9 133 1.3 1.1-1.6

at earlier age than onset of
low back pain.
First hospital admission
for traffic accident of fall 22 5.3 3.5-8.2 10 5.7 3.0-10.8 32 5.5 3.8-7.8

at same age as onset of
low back pain
The analysis excluded 46 subjects who did not answer the question about trauma, four who could

not remember at what age their accident occurred, 38 whose low back pain started before age 15

years and 116 who could not remember when their low back pain began.

Table II Characteristics of low back pain according to history of hospital admission

for a traffic accident or fall (both sexes)

Onset attributed to
Total duration traffic accident or

Sudden onset > 12 months fall by subject

n % n % n %

No previous hospital admission for 541 44.7 278 23.0 82 6.8

traffic accident or fall at onset of
low back pain
First hospital admission for traffic 66 49.6 30 22.5 19 14.3

accident or fall at earlier age than
onset of low back pain
First hospital admission for traffic 20 62.5 10 31.3 18 56.3

accident or fall at same age as onset
of low back pain

exaggerated risk estimates. Of the remaining 1425
non-responders, 525 replied on a third mailing to
an abbreviated questionnaire which asked only
about symptoms.6 The lifetime prevalence of low
back pain in this subset was little different from
that in those who completed the full questionnaire
(53.10% compared with 58.3%), suggesting that
non-responders were not highly atypical.
Furthermore, trauma was not a major focus of the
questionnaire, most of which was devoted to
occupational and recreational activities and to
details of symptoms. Nevertheless, we cannot
exclude the possibility that some subjects with
low back pain selectively responded to the ques-
tionnaire because they attributed their illness to
an accident. The potential impact of such a bias
can be assessed by considering the extreme situ-
ation in which the response rate in subjects whose

Table III Risk of incident sciatica according to history
of hospital admission for a traffic accident or fall (both
sexes)

Number
of cases RR 95% CI

No previous hospital admission for 295 1
traffic accident or fall at onset of
sciatica
First hospital admission for 47 1.5 1.1-2.0
traffic accident or fall at earlier
age than onset of sciatica
First hospital admission for 5 5.2 2.1-12.6
traffic accident or fall at same
age as onset of sciatica
The analysis excluded 46 subjects who did not answer the
question about trauma, four who could not remember at what
age their accident had occurred, 24 who did not answer the
question about sciatica, two with first sciatica before age 15
years, and 41 who could not remember when their sciatica
started.

back pain began at the time of an accident was
100%, while that in other subjects was only 50%.
Even in these unlikely circumstances, the res-
ponse bias would only lead to a doubling of the
risk estimate.
A second possibility was that subjects with a

history of trauma recalled back symptoms more
reliably than those who had not been involved in
accidents, for example because of associated liti-
gation. Again, this cannot be completely ruled
out, but the high lifetime incidence of low back
pain in subjects who had not previously suffered
accidents (49.1 %) suggests that underreporting in
this group could only explain a small part of the
observed association. Moreover, the excess risk
cannot be explained by accident victims dating the
onset of their symptoms earlier than other sub-
jects because of better recall. If this were the case,
one would expect a corresponding deficit in the
reported incidence of low back pain in the years
following an accident. In fact there was a signifi-
cant excess (table I).

Substantial underreporting of accidents by
subjects who did not have low back pain seems

unlikely since hospital admission is a memorable
event.
We did not ask directly whether the onset of

symptoms was related to an accident because we
were concerned that this would have increased the
scope for bias. It follows that when subjects
reported trauma and low back pain at the same age,
we cannot be sure that the injury preceded the
development of pain. However, there is no plaus-
ible reason why low back pain should substantially
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Low back pain after accidents

increase a person's risk of traffic accidents or
falls.

In response to an open question, 56% of the
subjects with first low back pain at the age of a
traffic accident or fall ascribed their symptoms to
such injury. This is less than the proportion that
would be predicted from our risk estimate (82%)
and suggests that people do not always recognise
the relation of their back pain to injury, perhaps
because the pain only starts gradually or after a
latent interval. It is further evidence that the
recorded association of low back pain with
accidents cannot be explained simply by a
response bias.
Low back pain which started at the age of a

traffic accident or fall tended to be more pro-
longed than that occurring in other circumstances
(table II). Furthermore trauma was associated not
only with low back pain but also with sciatica.
This suggests that the symptoms which
developed in relation to accidents were not just a
trivial short term consequence ofcontusion. Some
subjects may have exaggerated the duration of
their symptoms because of associated litigation,
but it is less likely that they would systematically
report sciatica when none was present.
Few other studies have attempted to measure

the contribution of injuries to low back pain
beyond recording the proportion of cases who
attribute their symptoms to a single traumatic
event. In a survey of miners and other manual
workers Lawrence found that the prevalence of
back-hip-sciatic pain in men who reported pre-
vious back injury was 64% as compared with 35O
in those with other injuries and 39% in those with
no history of trauma.8 However, it is not clear
exactly how injuries were defined. A case-control
study of prolapsed intervertebral disc in US
servicemen during World War II examined medi-
cal histories up to the time of the case's first
hospital admission for a problem that might have
been related to the disc disorder.9 There was no
association with earlier hospital admission for
trauma, but the impact of injuries may have been
underestimated because by definition trauma

leading to admission with overt back symptoms
would have been excluded from consideration.
More recently Riihimaki has reported a study of
concrete reinforcement workers and maintenance
house painters in Finland which showed an
association between sciatic pain (defined as pain
radiating to the lower limbs) during the previous
12 months and reported back injury in earlier
years.'0 There was no corresponding association
with lumbago or non-specific back pain, and the
definition of back accidents was not explicit.
From our data we estimate that a person who

suffers a traffic accident or fall bad enough to
require hospital admission has a 7% chance of
developing low back pain as a consequence and
that in one third of cases the pain will last for at
least 12 months in total. It would be helpful to
confirm this in a prospective study, looking in
more detail at the nature of people's injuries and
associated psychological stresses.

We thank the general practitioners who allowed us to
approach their patients. Dr Walsh was supported by a
fellowship provided by ESSO UK plc.
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