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Abstract

Objective: To  determine  factors
associated with hospital admissions
from ED presentations for low back
pain (LBP).

Methods: This was a retrospective
analysis of 147 ED centres in New
South Wales (NSW), Australia, between
2005 and 2014. Data were accessed
from the NSW Emergency Department
Data Collection to determine patients
who attended ED and whether or not
they were admitted to hospital.

Results: There were 1388 078 ED
visits for LBP across 147 different
ED centres between 2005 and 2014.
Between 2005 and 2013, hospital
admission rates from ED visits for
LBP increased annually by 5.1%
(95% confidence interval [CI] 3.9-
6.4) from 477 per 100 000 in 2005
to 730 per 100 000 in 2013. Patients
who were under injured workers’
insurance (i.e. workers compensation
insurance) had significantly lower
odds (odds ratio [OR] 0.42, 95% CI
0.40-0.43) of being admitted to hos-
pital for LBP compared with those
not on injured workers’ insurance.
Patients living in the highest socio-
economic areas were also more likely
to be admitted to hospital from an
ED visit, compared with those from

the lowest socioeconomic areas (OR
1.26, 95% CI 1.24-1.29).
Conclusion: Rates of hospitalisation
following attendance to ED for LBP
increased annually by 5% between
2005 and 2013. Hospital admission
rates were lower among patients
from the lowest socioeconomic areas
or under injured workers’ compensa-
tion insurance.

Key words: emergency medicine, low
back pain, lumbar spinal stenosis,
lumbar vertebrae, pain.

Introduction

Low back pain (LBP) remains the
leading cause of disease burden mea-
sured as years lived with disability,
impacting around half a billion peo-
ple globally." The incidents of LBP
are increasing and are contributing
to the rising rates of hospitalisations.”
LBP is one of the top 10 reasons why
patients will attend an ED in Australia.®
Australian citizens can attend a
public ED or hospital at no per-
sonal cost, under the government
Medicare scheme. Patients can
choose to attend private hospitals,
but these do incur costs that vary
depending upon the type of private
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Key findings

e Between 2005 and 2013, hos-
pital admission rates from ED
visits for LBP increased annu-
ally by 5.1% (95% CI 3.9-
6.4) from 477 per 100 000 in
2005 to 730 per 100 000
in 2013.

e Patients
injured workers’
(i.e. workers compensation
insurance) had significantly
lower odds (OR 0.42, 95%
CI 0.40-0.43) of being admit-
ted to the hospital when pre-
senting with LBP.

e Patients living in the highest
socioeconomic areas were
also more likely to be admit-
ted to hospital from an ED
visit for LBP, compared with
those from the lowest socio-
economic areas (OR 1.26,
95% CI 1.24-1.29).

who were under

insurance

health insurance the patient has
purchased.

Admissions to hospitals occur via
two main pathways: (i) scheduled
and (i) unscheduled admissions.
Scheduled admissions commonly
include booked operations, such as
surgery and other procedures.
Unscheduled admissions include ED
walk-ins or those brought in by
ambulance and these make up
around half of all hospitalisations.”

It is standard practice that people
presenting to an ED are triaged by
an ED nurse and/or physician. The
person conducting the triage must
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Baseline characteristics for each year of ED presentations in NSW

TABLE 1.

Hospital

Hospital admission Mean age

ED visits

Total patients ED
visits (7)

Total
patients (7)

(years) Male % IRSAD, mean

per 000

admissions (7)

per 000

per 000

Year

5.17
5.13
5.15
5.15
5.16
5.13
5.06
5.06
5.09
—0.2
(—0.4 to —0.1)

47.6 48.5

477
544
532
530
566
610
659

32421
37 240
36 865
37 338
40 717
44 324
47 795
51022
54 530

1604
1774
1873
1831
1889
2026

109 048
121 510
129 826
128 902
135 853
147 275
154 063
166 270
171 552

762
822

51 801
56 302
58 049
57 516
60 777
65 164
67 143
69 745
70 664

2005

48.5

48.5

2006

47.9

49.4

838

2007

47.8

50.3

817
845
896
926
949

2008

47.6

50.7

2009

47.6

51.7

2010

47.6

52.3

2125
2262
2297

2011

694 52.7 47.5

730

51
(3.9-6.4)

2012

47.3
-0.3
(—0.4 to —0.2)

53.2

946

2.7
(1.9-3.4)

2013

1.4
(1.2-1.6)

6.4
(5.2-7.5)

4.3
(3.4-5.2)

5.5
(4.7-6.3)

3.9
(3.2-4.6)

Annual percentage

change (95% CI)

CI, confidence interval; IRSAD, Index of Relative Socio-economic Advantage and Disadvantage; NSW, New South Wales.

help determine who should be
admitted and who should be sent
home. A person with LBP may be
admitted if they are considered to
require inpatient treatment, further
assessment (i.e. imaging) or monitor-
ing.* The decision to admit a patient
is at the discretion of the ED, and
the treating physician. Previous stud-
ies of ED presentations found signifi-
cant levels of servicing for LBP,”’
with lumbar imaging requested in
around one-quarter of all presenta-
tions and opioid prescription in
around two-thirds.” These findings
suggest that the utilisation of some
interventions (i.e. imaging) in ED set-
tings may not be consistent with
what is recommended in ED guide-
lines.®” High rates of servicing for
nonserious LBP contribute to hospi-
tal costs of AUD$392.9 million
annually in Australia.'®

Given the significant financial bur-
den of LBP, including costs with hos-
pital admissions, understanding the
trends over time and potential
drivers of hospital admissions fol-
lowing emergency presentations can
provide valuable insights for the
planning and provision of health ser-
vices. Furthermore, hospitalisations
for LBP are high, despite guideline
recommendations to reduce unneces-
sary assessment and treatment inter-
ventions for LBP.>’ To help explore
the reasons behind the discrepancy
in recommendations and clinical
practice, we analysed administrative
data from 147 EDs in New South
Wales (NSW), Australia between
January 2005 and September 2014.
This study aimed to determine fac-
tors (i.e. age, mode of arrival, socio-
economic status [SES]) associated
with hospital admissions from ED
presentations for LBP. The second-
ary aim was to determine trends in
ED attendance and hospital admis-
sion for LBP.

Methods
Data source

This retrospective study was per-
formed using data from the NSW
Emergency Department Data Collec-
tion (EDDC). The EDDC was
established in July 1996 for data
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TABLE 2. Age and sex-stratified hospital admission rates (%)

Year Age 0-24 Age 25-44 Age 45-64 Age 65-84 Age 85+
Male % Y% % Y% %
2005 14.2 20.5 29.0 47.5 60.3
2006 14.7 19.5 31.0 49.7 63.6
2007 12.3 17.5 27.4 46.1 58.3
2008 12.3 17.4 27.2 46.4 59.7
2009 11.9 18.3 27.7 48.2 61.2
2010 12.6 17.4 27.0 46.9 62.2
2011 12.8 17.9 27.0 48.0 62.6
2012 12.1 17.5 27.1 46.8 62.0
2013 12.3 18.2 27.7 46.9 62.8
Female

2005 18.0 21.5 27.9 51.3 64.7
2006 17.4 22.2 28.7 50.1 64.5
2007 15.4 19.5 26.3 46.5 64.1
2008 16.0 19.3 26.0 48.1 63.9
2009 14.5 19.5 26.8 49.3 63.3
2010 151 19.5 25.8 48.2 64.7
2011 14.3 19.9 26.0 48.9 66.1
2012 15.1 19.0 25.8 48.0 63.6
2013 14.5 20.6 27.0 48.7 66.0

monitoring in ED of both public
and private hospitals in the state of
NSW, Australia. We accessed an
extract of EDDC data from January
2005 to September 2014. For this
study, we followed the REporting
of studies Conducted using Observa-
tional Routinely-collected health Data
(RECORD) Statement (Table S1).'!
Ethics approval was received from the
New South Wales Human Research
Ethics Committee.

Inclusion criteria

We included administrative data
from all patients aged 18 years or
older who presented to ED with
LBP, identified by International Clas-
sification of Diseases (ICD), Ninth
Revision, Clinical Modification;
Tenth revision, Australian Modifica-
tion and SNOMED CT (full list of
included LBP conditions and codes
are provided in Figure S1). As indi-
cated by the data custodians, LBP

could be the complaint at the begin-
ning of attendance or the diagnosis
at end of attendance.

Method of measurement

Prognostic factors

Based on available administrative data
provided by EDs, the following key
prognostic categories were selected
and assessed:

age, sex, mode of
arrival, compensation status, visit
type, Index of Relative Socio-

economic Advantage and Disadvan-
tage (IRSAD) and hospitalisation. Age
was defined as a continuous variable,
while sex was defined as a binary vari-
able. Mode of arrival, compensation
status and ED visit type were all
defined as categorical variables.

The IRSAD summarises informa-
tion about the economic and social
conditions of people and households
within a postcode, including both
relative advantage and disadvantage

measures.'> The value of IRSAD
ranged from 1 to 10, with a lower
value representing lower advantage,
and a higher value greater advan-
tage. In Australia, IRSAD is collected
every S years (e.g. 2006, 2011,
2016). We linked the year 2011
IRSAD data with the postcode
reported in the EDDC for each
patient. Due to the large sample
size’? and the potential nonlinear
association of two continuous vari-
ables (IRSAD and age) with the out-
come (hospitalisation), age and
IRSAD were coded with restricted
cubic spline, a validated approach to
model nonlinear associations.'*

Primary outcome

The primary outcome of this study
was hospital admission from ED
attendance for LBP. Data on the type
of separation for each ED admission
were used to define the primary out-
come as described earlier.

Statistical analysis

The baseline data on presentation
characteristics (Table 1) are presented
as absolute numbers, percentages and
means. For the time trends of ED pre-
sentations and subsequent hospital
admission, results were tabulated, and
descriptive statistics were presented
(Tables 1,2; Figs 1,2). For all trends,
the data from 2014 were excluded, as
only the months of January to
September were available; whereas for
the association analyses, all data from
January 2005 to September 2014
were included. The changes in trends
(vear as the unit of analysis) were cal-
culated through the National Cancer
Institute’s Joinpoint software (version
4.8.0.1, Rockville, MD, USA)'® and
represented by annual percentage
change. Results for patients’ ED atten-
dance and hospital admission are
presented as rates per 100 000 popu-
lation calculated in December of each
represented year (Tables 1,2).

The association between age, mode of
arrival or compensable status and risk of
hospitalisation ~ post-ED  visits ~ was
analysed using logistic regression. Results
were reported as odds ratios (ORs) and
95% confidence intervals (Cls). As the
hospitalisation risk may be different
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Figure 1.

2010 2011 2012 2013

Percent of hospitalisations per year for low back pain from the ED by sex

and age. Note: 1.0 on the y-axis is equal to 100%.

between patients who attend once and
those who attend on multiple occasions,
we performed an additional analysis that
only included patients’ first visit to ED
for LBP, to determine if differences in
associations were present (Table S2).

A redundancy analysis was per-
formed through a flexible parametric
additive regression model.'® The redun-
dancy analysis found no prognostic
factor could be predicted by other
prognostic factors and therefore should
not be excluded from the analysis.'* A
complete-case analysis was used to
handle missing data, as less than 1%
of missing data were identified in our
dataset (age, 0.0016%, 21/1339209;
IRSAD, 0.8%, 10 663/1339209).

From the logistic regression ana-
lyses, the relationships between age
or SES and post ED visit
hospitalisation rate were presented
visually (Fig. 3) using partial effect
plots. Partial effect plots present the
effect varying age or IRSAD had
upon hospitalisation, when other
predictors remain unchanged
(i.e. their medians or modes).!” All
statistical analyses were performed
with R (version 3.6.2, Vienna,
Austria).

Results

This study included 1388 078 ED
visits for LBP across 147 different

centres between January 2005 and
September 2014. Of those, 13.4%
(m = 22209) only attended ED on
one occasion during the study period,
with 41.2% (n = 68 308) attending
between two and five occasions,
33.4% (n = 33 805) between six
and 10 visits and 22.0%
(n = 36 662) attending 10 or more
occasions (Table S3). By excluding
patients who had unmatched infor-
mation in the coding system,
1339 209 ED visits were included
in the association analysis. The
baseline characteristics for each
year of patient visits between 2005
and 2013 are summarised in
Table 1. A visual representation of
the number of visits by postcode in

NSW is shown in Figures S2
and S3.
The total number of patients

attending ED for LBP increased
annually by 5.5% (95% CI 4.7-6.3)
from 1604 per 100 000 in 2005
(n = 109 048) to 2297 per 100 000
in 2013 (» = 171 552), with the
total number of hospital admission
also increasing from 477 per
100 000 (» = 32421) in 2005 to
730 per 100 000 (rn = 54 530) in
2013, an annual increase of 5.1%
(95% CI 3.9-6.4). The mean age of
those attending ED increased from
47.6 years in 2005 to 52.7 years
in 2013.

Using the results from the logistic
regression analysis, the probability
that a patient, based on either age or
IRSAD would be admitted to hospi-
tal following attendance to ED with
LBP was calculated and presented
(Fig. 3). The results show that with
increasing age, the probability of
being admitted to hospital increased,
with patients aged 85 years or older
having odds of 5.45 (95% CI 5.34-
5.57) times those aged 24 years or
younger (Table S4). Increased SES
was also associated with greater
odds of being admitted to hospital,
although the relationship was
nonlinear (Fig. 3; Table S5).

A total of 26 separate variables
(i.e. prognostic factors) from ED pre-
sentation for LBP were analysed for
their  association with  hospital
admission (Table 3). Of the 26 prog-
nostic factors, a planned return visit
to the ED had the lowest odds of
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Figure 2. Percent of hospitalisations per year for low back pain from the ED by tri-

age category. Note: 1.0 on the y-axis is equal to 100%.

being admitted to hospital (OR
0.37, 95% CI 0.36-0.39). The sec-
ond lowest odds of hospital admis-
sion were recorded for patients
under the injured workers’ insurance
scheme. Patients under the injured
workers insurance had less than half
the odds of being admitted (OR
0.42, 95% CI 0.40-0.43) compared
with  non-workers compensation
patients (i.e. standard attendees).
There was no difference between the
odds of men being admitted com-
pared with women (OR 1, 95% CI
0.99-1.01).

The breakdown for the time of
arrival to ED with LBP for each day

of the week is outlined in Table 4.
Of the days of the week, Monday
had the highest attendance rate over-
all, with between 08:00 and 11:59
the most common timeslot. The low-
est rate of attendance was seen on
Friday, between the times of 00:00
and 03:59.

Discussion

In this retrospective study, 1 388 078
patient visits to 147 NSW hospital
EDs for LBP between 2005 and 2014
(129 months) were recorded. The
data included both patient visits to
ED, and the number of hospital

admissions directly from these visits
in NSW, Australia. We found that
ED attendance and hospital admis-
sion rates from ED attendance had
increased between 2005 and 2013,
likely leading to increased costs and
burden on hospital resources.

Between 2005 and 2013 there was
a 43% (95% CI 3.4-5.2) annual
increase in patient attendance to ED
for LBP, and an annual rate increase
from 1604 per 100 000 in 2005 to
2297 per 100 000 in 2013. Hospital
admission also increased annually by
51% (95% CI 3.9-6.4) between
2005 and 2013, with the rate
increasing from 477 per 100 000 to
730 per 100 000. The increasing
rates of hospital admission and mean
age of patients found in this study
was consistent with previous studies
from both Australia and
England.'®' In our study, the mean
age increased from 47.6 years in
2005 to 53.2 years in 2013, while
the age in the UK study increased
from 52.5 in 1999 to 56.5 in
2013." The reasons for the increas-
ing hospital admission rates are not
clear but may reflect the increasing
presence of comorbidities, height-
ened concerns of serious pathology,
new options to include patients in
short-stay units, and an ageing
population.?

Our study found older adults had
a higher probability of being admit-
ted when compared with younger
adults (Fig. 3). Adults aged 85 years
or older had the highest odds of hos-
pital admission (OR 5.45, 95% CI
5.34-5.57), with those aged 65—
84 years of age the second highest
(OR 3.81, 95% CI 3.74-3.88), when
compared with patients aged
24 years or younger. Given the
Australian population is ageing,’
and older adults had higher odds of
hospital admission, the rate of hospi-
tal admission is likely to continue
increasing in the absence of any
changes to the current management
of LBP in the ED setting. Although
older adults being admitted at higher
rates is unsurprising, consideration
of how best to manage this popula-
tion when they attend an ED with
LBP may become an increasing
priority.
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During the analysis of associations
between prognostic factors of hospi-
tal admission from ED presentation,
we found no difference between the
odds of men being admitted com-
pared with women (OR 1, 95% CI
0.99-1.01). This finding was in con-
trast to previous studies of
hospitalisation rates by sex for LBP,
which found females were hos-
pitalised at higher rates than
males.”*! The studies of LBP pro-
vided no explanation for the differ-
ence, but previous studies of other
conditions hypothesised that higher
rates of hospital admission may be
related to a higher prevalence of

comorbidities among  women.??

Future studies of ED attendance and
hospital admission could consider
exploring the presence of com-
orbidities, to determine if any spe-
cific comorbidities are associated
with admission rates from ED.

In Australia, any person who is
injured as part of their employment
can apply for workers compensation
insurance, which covers some or all
of their medical costs related to their
injury.>>  Workers compensation
patients have been found to have
poorer long-term outcomes for LBP,
compared with nonworkers compen-
sation patients.”* The reason for the

poorer outcomes among workers
compensation patients has been attrib-
uted to several factors, including
poorer psychological function and the
presence of litigation.”* It is possible
that the low hospital admission rates
observed for injured workers may also
be due to bias of hospital staff
towards these patients. Another rea-
son for the lower admission rates
among workers’ compensation
patients could be related to these
patients having a lower threshold for
attending ED for their LBP, compared
with non-injured workers. A previous
study of injured workers found
patients under workers compensation
insurance have significantly higher
levels of healthcare utilisation when
accounting for injury type, age,
income and sex.”’ Given the signifi-
cance of this finding, future studies
should consider exploring the reasons
behind low hospital admission rates
for injured workers, including analysis
of ED criteria for hospital admissions
of LBP attendees.

Another significant finding of this
study was the lower rates of hospital
admissions from ED for patients
from more socioeconomically disad-
vantaged backgrounds. Previous
smaller sample studies**® reported
that lower SES was associated with
higher rates of hospital admission
(up to 21% higher) compared with
the most advantaged socioeconomic
group.”” In our study, people more
socioeconomically advantaged had
significantly higher odds of being
admitted to hospital compared with
those less advantaged (OR 1.26,
95% CI 1.24-1.29). As with findings
of lower hospital admission rates for
injured workers, it is unclear if dif-
ferences in hospital admission rates
for lower SES are suggestive of bias
during the triage of patients in ED
centres or other factors.

Limitations

The main limitation of this study
was the dataset did not include
detailed comorbidities for each
patient and the small number of
putative prognostic factors available.
Including data on comorbidities,
symptom severity, and duration of

© 2022 The Authors. Emergency Medicine Australasia published by John Wiley & Sons Australia, Ltd on behalf of Australasian College
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TABLE 3. Association among prognostic factors to hospital admission from ED for LBP

QOdds ratio with 95% confidence

Prognostic factor Number of ED patient visits interval
Sex
Female 696 631 Reference
Male 642 578 1 (0.99-1.01)
Model of arrival
No transport (walked in) 28203 Reference
State ambulance vehicle 452 923 4.12 (3.98-4.26)
Community/public transport 16 738 0.99 (0.94-1.04)
Private vehicle 823 246 1.28 (1.24-1.32)
Helicopter rescue service 730 11.57 (9.84-13.60)
Air ambulance service 629 18.58 (15.09-22.88)
Internal ambulance/transport 3784 15.76 (14.45-17.20)
Police/correctional services vehicle 9306 3.72 (3.52-3.93)
Other, e.g. undertakers/contractors 2561 1.99 (1.81-2.19)
Retrieval 293 7.60 (5.95-9.72)
Internal bed/wheelchair 796 5.13 (4.41-5.96)
Compensable status
Noncompensable 1249 995 Reference
Injured worker insurance 37 648 0.42 (0.40-0.43)
(workcover)
Motor vehicle injury insurance 11 036 0.90 (0.86-0.94)
Other compensable 2184 1.42 (1.29-1.56)
Overseas visitor 5317 0.74 (0.68-0.81)
Department of Veteran’s Affairs 31 588 1.06 (1.03-1.08)
Defence Force personnel 485 1.29 (1.04-1.59)
Eligible overseas visitor 861 0.91 (0.72-1.15)
Visit type
Emergency presentation 1290 997 Reference
Return visit: planned 21 055 0.37 (0.36-0.39)
Return visit: unplanned 21173 1.03 (1.00-1.07)
Privately referred: nonadmitted 3860 2.18 (2.06-2.30)
person
Prearranged admission 2124 8.85 (7.86-9.97)

Bold for statistically significant findings (P < 0.05). LBP, low back pain.

symptoms would be of benefit in
future studies to determine their
impact on hospital admission,
although obtaining reliable records
on these outcomes from an ED set-
ting may be difficult.

As per the inclusion criteria, LBP
from multiple causes was included in

this study. This approach allowed
for a pragmatic assessment of the
attendance and hospital admission
rates for LBP from ED in Australia,
but may not provide results that are
representative of subgroups of LBP.
LBP from some causes (e.g. trau-
matic incident), for example, may

have higher hospital admission rates
compared with LBP from non-
traumatic events (e.g. chronic LBP
from “spinal stenosis” [M48.0]).

The SES (i.e. IRSAD) of a patient
in the study was calculated by using
the known economic and social sta-
tus of their postcode and then
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TABLE 4. Time of arrival to ED for LBP for each day of the week

© 2022 The Authors

Tuesday Wednesday Thursday Friday Saturday Sunday Total

Monday

7.7)
25.5)

23.4)

20.7)

15.2)

107 363
354 325

7.7)
25.2)

324251

23.2)

287 967
211 148

20.6)

15.1)

16 867
15930
52 042
47 838
42 583
31 166

8.5)
7.8)

24.0)

23.4)

20.8)

15.5)

16 238
14 937
46 040
44 825
39 806
29 782

25.3)

23.8)

20.3)

15.4)

48 196
45370
38 697
29 345

25.0)

23.3)

21.0)

15.6)

13 850

7.1)

47 988
44 611
40 261
29 934

25.4)

23.3)

21.0)

15.6)

13 770
14 702
49 030
44 853
40 441

6.9)
7.7)

25.8)

23.1)

21.2)

30028

15.2)

n=(%)
14 234 (6.5)

13 714

00:00-3:59
4:00-7:59

15 326
51087
45 803
41 982
30 006

17 018 (7.8)
59 942 (27.6)

8:00-11:59

50951 (23.5)

12:00-15:59

44 197 (20.3)

16:00-19:59
20:00-23:59

Total

30 887 (14.2)

191 313 190 740 191 628 206 426 1388078

192 824

197 918

217 229

LBP, low back pain.

inferring their SES on this basis. This
approach has been used by other
prognostic studies of SES on
hospitalisation””*° but requires the
results of IRSAD to be interpreted
with some caution. Another limita-
tion is that General Practice
(GP) services are primary care pro-
viders for patients with LBP. Because
of the variability in GP service avail-
ability across the state, the limited
consultation hours, and a variation
on no-cost access (i.e. bulk billing),
ED presentations may be sensitive to
the availability of the GP.

Based on previous literature, the
size of ED/designation might be an
important prognostic factor, but this
information was not available from
the EDDC. If available, future stud-
ies should consider exploring this.
A final limitation, many EDs may
have opened or increased obser-
vation and/or short-stay units over
the time of the study to manage ED
admissions. These units may have
contributed to the increase in admis-
sions observed in this study.

Conclusions

Our study found that the rates of
attendance to ED for LBP increased
between 2005 and 2014, as did the
hospital admission rate and the
mean age of patients. Patients from
lower socioeconomic backgrounds
or those under workers compensa-
tion insurance had lower hospital
admission rates. Future studies
should consider including more clini-
cal information on LBP patients to
determine how this affects the hospi-
tal admission rate.
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