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Abstract
Background: Demand on emergency departments (EDs) is rising, at least in part due to patients with
conditions suitable for management in primary care. Pain experienced in the back region is a common
reason for patients to seek help and much of the established literature on back pain suggests serious
pathologies are rare and the majority of patients can be safely treated in primary care. Emerging in-
ternational data suggests that patients who present to ED complaining of back pain do not reflect those in
primary care, with a higher rate of serious pathologies and non-spinal causes. This exploratory study
seeks to quantify the prevalence of people attending ED with back pain, to describe their characteristics
and the characteristics of their attendance.
Methods: This observational study is a retrospective analysis of patients attending EDs within an NHS
Trust in the North East of England presenting with back pain from 1/10/2017 to 30/09/2018.
Results: Of 212,020 attendances, 3872 (2%) patients presented complaining of back pain on arrival. 36% of
patients had no official diagnosis recorded, 5% were categorised as having a potentially serious spinal
pathology, 22% had a non-spinal pathology diagnosis and 23% were categorised as simple backache. The
majority (56%) had no recorded investigations, 19% received plain radiography, 5% received either CT/MRI,
18% had blood investigations and 17% had cardiacmonitoring or electrocardiogram. Most individuals self-
presented. NHS 111, primary care and community care referrals accounted for 24% of attendances.
Conclusion: Back pain was a relatively common ED attendance and represented a variety of conditions
including non-spinal causes. This suggests that the population of patients with back pain attending ED are
a different subgroup to those presenting to primary care. Care should be taken applying primary care
guidance to this group and there may be a need for emergency care specific back pain guidelines.
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Introduction
Increasing pressure on emergency departments (ED) is
an international phenomenon. There is increased in-
terest in identifying patients and conditions that can be
appropriately managed in primary care and either co-
locate primary care services alongside EDs or redirect
users to their own primary care provider.1,2 Pain ex-
perienced in the back has been identified as one such
condition and is recognised as a reason for people to
present.3,4 Primary care guidelines for the management
of back pain exist;5,6 they focus on reducing referral to
specialist services based upon epidemiology suggesting

that many patients with back pain do not have a serious
or life-threatening pathology.7–9 It is commonly
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reported that 85%–95% of patients presenting with low
back pain have non-specific lower back pain and less
than 1% have a serious specific spinal pathology.10

It has been suggested that the usual care provided in
ED for patients complaining of back pain is of low
value.11 Primary care guidelines have been trialled in
ED, and initial reports have been positive.12–14 As a
comparison, headache is also a common presentation in
ED that is frequently suitable for primary care man-
agement. The Royal College of Emergency Medicine
have specific guidelines for headache15 and similar
specific guidelines might be suitable for back pain.
There is emerging evidence that the population with
back pain presenting to ED is different to those pre-
senting to primary care and consequently guidelines
drawn from other settings might not be suitable for
ED.12,16 Patients presenting to ED with back pain may
have higher levels of serious spinal pathology, but of
equal importance, they may also have higher prevalence
of a pathology manifesting as back pain arising from
somewhere other than the spine, a category that is rarely
discussed within the back pain literature. This work has
been conducted outside of the UK.12,16

Very little is known about the use of ED by patients
with back pain as such it is very difficult to plan the
delivery and management of services. There is no re-
cent UK data on the use of ED by patients with back
pain. In a recent systematic review13 the only UK study
was from 2000.17 A recent study of a UK Ambulance
Service in the North East of England18 found almost
half of callers presenting with low back pain were later
categorised with a problem elsewhere. Twelve percent
were referred to primary care; nearly 70% were
transported to an ED. These findings suggest that a
relatively large number of patients presenting with back
pain are presenting to ED and further exploration of
ED use by people with back pain is warranted.

This retrospective observational study analysed at-
tendance at ED with back pain within an NHS Trust in
the North East of England. The aim was to quantify the
prevalence of people attending ED with back pain, to
describe the characteristics of those people and the
characteristics of their attendance.

Methods
This study analysed data provided by a single NHS
trust in the North East of England drawn from the
electronic records of two EDs run by the Trust between
1/10/2017 and 30/09/2018. The data set included chief
complaint, diagnosis, age, sex, source of attendance,
primary and secondary investigations, primary and
secondary treatments, and discharge destination. Data
was extracted by a member of the trust staff and patient

identifiable data was removed prior to it being received
by the research team. The records of all patients who
presented with a chief complaint related to back pain
were included. The categories included ‘injury of
cervical region of back’ to allow for variations in pa-
tients’ descriptions. The study received ethical approval
from the Health Research Agency (REC ref: 18/
SC/0278).

The dataset requested was intended to allow de-
scription of demographic characteristics and catego-
risation of patients’ final diagnosis for comparison to
existing literature. The level of imaging used in EDs has
been criticised as high compared to evidenced-based
guidelines.11,19 The dataset included details of inves-
tigations including imaging as well as blood tests and
cardiac monitoring that could suggest clinicians were
exploring the possibility of other serious pathologies.
Sources of attendance could provide data useful for
identifying if strategies targeting other healthcare pro-
viders could be successful in reducing primary care
appropriate attendances. It was expected that not all
patients would receive a diagnosis in the ED, discharge
destination provides a proxy measure for the serious-
ness that the attending clinician attached to the case, for
example discharge to a ward for further investigations
or discharge to home.

In mid-2018, the Trust served a population of
633,546.20 Publicly available data reported 212,020
attendances at type 1 (major accident and emergency)
and type 3 (other accident and emergency/minor injury
unit) departments during the study period.21 It should
be noted that the regional major trauma centres are not
run by this trust and so patients suffering major spinal
trauma in the trust area will not appear in this study.

Age and sex data was described and compared
against other published data. Diagnoses were cat-
egorised by two of the research team (CR [physio-
therapist] and MC [paramedic]) into one of five
categories based on Waddell’s7 four categories plus
‘other’: non-spinal pathology; possible serious spinal
pathology (including spinal cord or cauda equina le-
sion); nerve root problem; simple backache and other
(these records were not related to a clinical diagnosis).
Investigations were analysed to identify any patterns in
imaging, blood tests, urinalysis and electrocardiogram
(ECG). Data on treatment recorded were expected to
be used to look at analgesia; however, it was determined
that there was insufficient information for meaningful
analysis. Cardiac monitoring was recorded as a treat-
ment but was included in the analysis as an
investigation.

Discharge destination was explored comparing rates
of those discharged home and those transferred to
another department. Discharged home implied no
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acute care was required and included residential
homes, nursing homes, prisons and police custody.

Results
There were 3872 attendances with a chief complaint of
either backache (n = 1923, 49.7%), lower back injury (n
= 1645, 42.5%), upper back injury (n = 277, 7.2%) or
injury of cervical region of back (n = 27, 0.7%). A broad
definition of back pain, including cervical pain, was
used to allow for patients’ descriptions of their pain
experience. Back pain attendances were 1.8% of total
ED attendances.

Figure 1 summarises the demographic data of pa-
tients. Median age for all patients was 46 (IQR 30–62)
[males 45 (IQR 31–61), females 46 (IQR 30–64)].
Patients were mostly female (female, n = 2141, 55%).

The categorisation of diagnoses as recorded in the
dataset is shown in Table 1. One hundred ninety-three
different clinician diagnoses were recorded for 2482
individual patient presentations. Over a third of at-
tendances had no diagnosis recorded (n = 1390, 36%).
It was not possible to ascertain whether these were
missing due to error or because attending clinicians
were unable to provide a diagnosis. Those categorised
as having a non-spinal pathology (n = 834, 21.5%)
included 164 separate diagnostic categories. Some were
potentially serious, such as pulmonary embolism (n =
15) and aortic aneurysm (n = 7), whilst others were
superficial.

The data set included primary and secondary in-
vestigations from the patient record. 2154 patients

(55.6%) had no investigations recorded; error could
not be ruled out. Across those records with investiga-
tions recorded, there were 21 separate investigations.
These included imaging, cardiac investigations, uri-
nalysis and blood tests. A summary of the investigations
recorded is presented in Table 2. Referral sources and
their categorisation are summarised in Table 3. The
most common source was self-referral (n = 2578;
66.6%), followed by NHS 111 (n = 498: 12.9%) and
sources categorised as primary care/community ser-
vices (n= 441; 11.4%).Most patient were discharged to
their normal place of residence (n= 3216; 83.1%). Only
593 (15.3%) were transferred to another ward or fa-
cility. 63 (1.6%) patients had no discharge destination
recorded.

Discussion
The aim of this study was to explore emergency de-
partment use by people presenting with back pain as
their chief complaint. Over 12 months, there were 3872
attendances with back pain accounting for 1.8% of total
attendances. One previous UK study17 looking at back
pain at two hospitals over a period of 4 weeks reported
prevalence rates in ED of 3.2% and 4.7%., roughly
double the rate in our study. It is difficult to draw
comparisons as that work was published 20 years ago.
The reduced rate in the current study could represent
better primary care services or a rise in attendances for
back pain may have been eclipsed by an even larger rise
in all cause ED attendances. A recent systematic review
estimated International attendance rates ranging from

Figure 1. Age and sex distribution of back pain attendances at ED. Figure 1 shows the age and sex distribution for adult
patients (over the age of 16) who attended an Emergency Department run by CDDFT between 01/10/2017 and 30/09/2018.
In the dataset, one patient did not have gender recorded and so was excluded from these figures. ED: emergency
departments.
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3.7% to 5.2%.13 However, the heterogeneity of case
definitions used internationally limits direct compari-
son. A recent Canadian study4 used a similar definition
to this study and reported back pain attendances ac-
counted for 3.2% of total attendance. An Australian
study, using a similar definition reported an attendance
rate of 1.9%.3 Our prevalence rate is at the lower end by
international standards. Comparing figures interna-
tionally has the added challenge of differences in health
service organisation. Only 165 patients (4.3%) were
referred by the ambulance service in our study however
a recent study in Australia16 reported that 35.6% of
patients with back pain arrived by ambulance. This
notable difference may relate to differences in geog-
raphy, the organisation of receiving hospitals, more
referral opportunities for UK ambulance services or the
hospitals in this study may not be representative.

Ages were consistent with other recent international
studies conducted in ED4,16 with a median age of 46
(IQR: 30–62). The highest number of callers were in

the 21–30 age group (n = 740) with numbers dropping
as age increased. This contrasts notably with global
back pain prevalence data8 which peaks amongst 40–
80 year olds. It is not clear why presentations are highest
for younger age groups however it may reflect the in-
clusion of all back pain presentations rather than low
back pain diagnoses, younger patients using ED rather
than their General Practitioner (GP) or older patients
being more stoic and either not accessing health care or
preferring to use their GP. Sex distribution mirrors
Edwards et al.4 and Shaw et al.16 with female atten-
dances outnumberingmale for all age groups (n= 2141;
55.3%).

It is frequently stated that the majority of low back
pain cases, 85%–95%, are non-specific.8,19 However,
these figures are beginning to be challenged in emer-
gency care.4,16 Whilst broader inclusion criteria than
low back pain were used, this study supports previous
findings that the population presenting to EDwith back
pain is different to those presenting to other settings.

Table 1. Categorisation of recorded diagnoses.

Diagnostic category Recorded diagnoses n
Percentage
(%)

No diagnosis recorded 1390 35.9
Non-spinal pathologya 834 21.5
Spinal cord or cauda equina
lesion

Cauda equina syndrome 69 1.8
Spinal cord injury

Possible serious spinal
pathology

Closed fracture lumbar vertebra, cervical spine, pelvis, sacrum, coccyx
or thoracic vertebrab

132 3.4

Infective arthritis
Malignant neoplastic disease
Open fracture thoracic vertebra
Traumatic dislocation of joint of lumbar vertebra
Traumatic dislocation of joint of thoracic vertebra

Nerve root problem Disorder of nervous system 220 5.7
Nerve injury
Sciatica

Simple backache Injury of muscle of lower back 885 22.9
Injury of muscle of upper back
Lumbar sprain
Osteoarthritis
Somatoform pain disorder
Thoracic back sprain

Other Patient walked out problem related to social environment 135 3.5
Referral to general practitioner
Referral to service
Social problem

Superficial injury of the back Superficial injury of the back 206 5.3
Rheumatoid arthritis Rheumatoid arthritis 1 0.0

3872 100.0

Table 1 shows the categorisation of diagnoses listed in the dataset. Categorisation was agreed between two members of the research team
(MC and CR).
aThe category ‘non-spinal pathology’ included 164 listed diagnoses.
bClosed fractures consisted of six separate listed diagnoses; these have been amalgamated for clarity.
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Patients categorised without potentially serious pa-
thology (simple backache, superficial injury of the back
and no diagnosis recorded) was 64.1% (n = 2481). This
is similar to the figure of 60.8% for ‘non-specific/me-
chanical low back pain no potential nerve root’ reported
in Canada,4 higher than the figure of 43.8% for
‘muscular problem or non-specific back pain’ found in
Australia3 but much lower than the aforementioned
commonly cited figure of 85%–95%. Possible serious

spinal pathology represented 3.4% of presentations (n=
132) and nerve root problem 5.7% (n = 220). These
rates are a little higher than reported in the wider back
pain literature19 but the difference is relatively small. Of
particular note is the category of non-spinal pathology.
In this study 21.5% (n = 834) of patients presenting to
ED with back pain received this diagnosis. Recent work
has looked at widening back pain red flags to identify
serious non-spinal pathology.16 It is in this category that
there would appear to be a marked difference between
ED and primary care presentations and as such, be-
spoke guidelines for ED services may be warranted.
This is particularly important given that existing key
back pain guidelines, such as those by NICE,6 make no
reference to the emergency setting.

It has been suggested that many investigations
performed in ED are of low value to back pain, espe-
cially imaging.11,22 This assertion has been chal-
lenged23 and if back pain presentations in the ED
involve higher rates of serious spinal pathology and
non-spinal pathology then investigations may be more
justified. Lovegrove et al.3 identified renal colic and
urinary tract infection or pyelonephritis as common
non-spinal diagnoses for back pain in the ED. They also
noted back pain as the presenting symptom for a small
number of cases of angina, myocardial infarction and
pulmonary emboli. As such urinalysis, ECG and blood
analysis may be warranted. Of those patients presenting

Table 3. Source of referral.

Category n (%) Source of referral

Self-referral 2578 (66.6%) Self-referral to accident and emergency
Ambulance service 165 (4.3%) Referred by ambulance service
NHS 111 498 (12.9%) Referred by NHS 111
Primary care/community services 441 (11.4%) Referred by member of primary healthcare team

Referred by out of hours service
Referred by community nurse
Referred by advanced care practitioner
Referred by midwife

Police/prison service 20 (0.5%) Referred by police
Referred by prison service

Other 34 (0.9%) Advised to attend accident and emergencya

Local code
Private referral
Referred by carer

Hospital ward 5 (<0.1%) Referred by hospital ward
Emergency and urgent care internal referral 129 (3.3%) Referred by hospital outpatient department

Referred by hospital emergency department
Referred by urgent care service

Not recorded 2 (<0.1%) Not recorded
3872

Table 3 shows the categorisation of sources of referral listed in the dataset and the number of attendances recorded in each category.
aThe category ‘Advised to attend accident and emergency’ does not specify who advised attendance, it has therefore been categorised with
other non-specific sources that do not include a named clinician or speciality.

Table 2. Investigations.

Investigations n (%)

None recorded 2154 (55.6)
Plain radiography 716 (18.5)
CT 116 (3.0)
MRI 74 (2.0)
Ultrasound 9 (<0.1)
Bloods 682 (17.6)
Urinalysis 277 (7.2)
ECG 108 (2.8)
Cardiac monitor surveillance 561 (14.5)
Cardiac enzyme/isoenzyme measurement 7 (<0.1)
D-dimer assay 4 (<0.1)

Note: ECG: electrocardiogram.
Table 2 summarises the investigations recorded for patients pre-
senting with back pain.
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with back pain 2154 (55.6%) had no investigations
recorded. This compares to 54.8% who did not receive
investigations in the study by Shaw et al.16 Recent
studies have demonstrated different levels of imaging
for patients with back pain in ED. McCaughey et al.24

reported that imaging was requested in 30% of cases,
Shaw et al.16 reported 19% of patients received X-ray of
the lumbar spine and 10% X-ray elsewhere. Plain ra-
diography was the most common investigation in our
study (n = 716; 19%). For other investigations, Shaw
et al.16 is the only study that has published figures for
comparison. They reported higher rates of blood
analysis (35%) and urinalysis (30%); lower rates of
cardiac investigations (10%), CT (2%) and MRI (2%);
ultrasound use (0.3%) was comparable with our data.
Without detailed patient notes it was not possible to
assess the appropriateness of investigations for patients
presenting to ED complaining of back pain, however,
rates of imaging in our study are similar to comparable
international studies. Investigations likely to identify
non-spinal pathologies are commonly used and may be
justified considering the potential for serious non-spinal
pathologies.

Self-referral was the most common source of at-
tendances with back pain (n = 2578; 67%) followed by
NHS 111 (n = 498; 13%) and primary care/community
services (n = 441; 11%). Ambulance referrals were
much lower (n = 165; 4%) however as has been noted
that the regional major trauma centre and spinal in-
juries unit are located elsewhere. Capsey et al18 iden-
tified in their study of an Ambulance Trust 2297
patients transported to ED by ambulance in a similar
period, when adjusted for population served the ex-
pected number of ambulance referrals would be 550.
This suggests that ambulance referrals to the units
studied may not be representative. By comparison,
Shaw et al.16 reported 36% of the patients with back
pain in their study arrived by ambulance. The relatively
high referral rate from primary care/community services
and NHS 111 may represent the difficulty in confi-
dently diagnosing back pain especially if it is arising
from a non-spinal cause. Penson et al.25 explored the
reasons why patients with conditions that could be
managed in other settings attend ED, they identified
being advised to attend by another healthcare profes-
sional as the most frequent reason. The low number of
referrals from the ambulance service are hard to in-
terpret. They could be effectively discharging patients
on scene, however there are regional major trauma
centres and spinal units at hospitals within 20 miles of
the two EDs in this study and this must be considered a
limitation to the present study. Capsey et al.18 sug-
gested that ambulance services transport patients with
back pain at a similar rate to other conditions. The

figures in the current study may underestimate the true
rate of referral via ambulance of patients with back pain
in the area served by the two EDs.

Most patients were discharged home (n = 3216;
83%) following assessment and treatment. In contrast
Shaw et al.16 reported only 58% were discharged to
their usual place of residence. This would suggest lower
numbers of immediately life-threatening diagnoses in
our study, however of the 132 patients categorised as
having a potential serious spinal condition 73 (55.3%)
were discharged to a home setting. Without access to
patient records it is not appropriate to comment on
these decisions as there is no information on whether
they were referred to their GP or an outpatient service.

This study provides insight into the extent and na-
ture of ED use by patients which may be of use to help
plan the delivery of services. However, there are a
number of limitations to this exploratory study. It was a
retrospective review of data taken from two EDs’
electronic records and so terms and categories were
designed for clinical rather than research purposes.
Whilst the focus of the study was back pain, 27 patients
initially categorised in the clinical datasets as having ‘an
injury of the cervical region’ where included. Without
access to patients’ full notes it was not possible to clarify
the cause of gaps in the data or to confirm final diag-
noses. It was also not possible to identify if any patients
attended multiple times. It would have been informa-
tive to separate non-spinal pathologies into serious and
non-serious. Only primary and secondary investiga-
tions were recorded and it is not possible to say if other
investigations were undertaken. With only two EDs in
the North East of England included, these findings may
not be generalisable. The comparatively low number of
referrals from the ambulance service suggest the EDs
investigated may not be representative. The lack of
specialist major trauma or cardiac services in the in-
cluded hospitals also limits the generalisability to
hospitals with those facilities.

In conclusion, the use of ED by patients with back
pain is poorly understood. Most research has focused
on low back pain in the context of reducing investi-
gations and treatment that has been shown to be of low
value. However, the population presenting to ED ap-
pears to be different to that reported in the majority of
existing back pain literature. Whilst non-specific low
back pain still appears to be the most common diag-
nosis, serious spinal pathology is present at slightly
higher rates compared to what is documented in pri-
mary care settings. Non-spinal pathologies appear to be
markedly more prevalent in the ED setting. Other
potentially primary care appropriate conditions have
ED specific guidelines.15 The differences identified
suggest bespoke guidelines for back pain in emergency
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care are needed, or existing guidelines, such as those
provided by NICE,6 need to include consideration of
the emergency setting.
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