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Abstract

Background: Low back pain may be having a significant impact on emergency departments around the world.
Research suggests low back pain is one of the leading causes of emergency department visits. However, in the
peer-reviewed literature, there has been limited focus on the prevalence and management of back pain in the
emergency department setting. The aim of the systematic review was to synthesize evidence about the prevalence
of low back pain in emergency settings and explore the impact of study characteristics including type of
emergency setting and how the study defined low back pain.

Methods: Studies were identified from PubMed and EMBASE, grey literature search, and other sources. We selected
studies that presented prevalence data for adults presenting to an emergency setting with low back pain. Critical
appraisal was conducted using a modified tool developed to assess prevalence studies. Meta-analyses and a
meta-regression explored the influence of study-level characteristics on prevalence.

Results: We screened 1187 citations and included 21 studies, reported between 2000 and 2016 presenting
prevalence data from 12 countries. The pooled prevalence estimate from studies of standard emergency settings
was 4.39% (95% CI: 3.67-5.18). Prevalence estimates of the included studies ranged from 0.9% to 17.1% and varied
with study definition of low back pain and the type of emergency setting. The overall quality of the evidence was
judged to be moderate as there was limited generalizability and high heterogeneity in the results.

Conclusion: This is the first systematic review to examine the prevalence of low back pain in emergency settings.
Our results indicate that low back pain is consistently a top presenting complaint and that the prevalence of low
back pain varies with definition of low back pain and emergency setting. Clinicians and policy decisions makers
should be aware of the potential impact of low back pain in their emergency settings.

Background
Low back pain is one of the most common and costly
forms of musculoskeletal pain [1]. The individual lifetime
prevalence of low back pain is approximately 49-90% [2]
and approximately 25% of patients presenting for care
with low back pain will have another episode within
one year [3]. Over the past quarter century there has
been an increasing interest in researching the preva-
lence of low back pain [4]. These estimates are import-
ant, as they can serve as a basis for etiologic studies
and healthcare evaluation [4].

The majority of patients, who seek care for low back
pain, are initially evaluated by a primary care physician
[2]. Nevertheless, a governmental report from Canada [5]
and research conducted in the US [6] suggest that low
back pain is a top five presenting complaint in the emer-
gency department. A comprehensive scoping review of the
literature [7] revealed no systematic review on the preva-
lence of low back pain in the emergency department,
though several international studies on the topic were
identified [8–12]. There is currently a need to synthesize
the available literature and provide prevalence estimates
for researchers, health care providers and administrative
and policy decision makers around the world [4].
Our objectives in this study were to systematically

identify and synthesize available studies of prevalence of
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low back pain in the emergency department. We ex-
plored heterogeneity by comparing prevalence estimates
for types of emergency department settings and for dif-
ferent definitions of low back pain used in included
studies.

Methods
Search strategy
We searched electronic databases PubMed and EMBASE
(to May 2016) using controlled vocabulary and keyword
variations of the concepts: emergency department, low
back pain and prevalence (see Additional file 1 and Add-
itional file 2). We conducted citation searches of seminal
studies [9, 10, 12–15]. For studies with greater than 500
citations, we searched within citations for “emergency de-
partment” using Google Scholar. We reviewed reference
lists of included studies to identify other potentially rele-
vant studies. Additionally, our literature search incorpo-
rated all relevant literature that was identified in a broad
scoping review mapping published research studies about
back pain in the emergency department [7]. We searched
for relevant subsequent publications for any abstracts
identified.
We searched the grey literature guided by the ‘Grey

Matters’ checklist [16]; we searched all websites listed
in the checklist under the headings of health economics
[e.g. Public Health Agency of Canada] or health statis-
tics [e.g. Canadian Institute for Health Information and
the CDC National Centre for Health Statistics], excluding
pharmacological based websites (see Additional file 3).
Websites that we reviewed collected data from Canada,
the United States, Australia, Ireland, England, Scotland
and five international databases (e.g. World Health
Organization). We searched these websites 10 pages deep
using the following search criteria, “low back pain” and
“prevalence” and “emergency department”. We did not re-
strict searches by language or date. The grey literature
search was conducted in May 2016.

Selection criteria
We included studies that investigated patients present-
ing to emergency settings. We defined ‘emergency
setting’ as all pre-hospital, emergency, ambulatory, out-
patient, accident, trauma, triage and urgent care
services. Standard emergency settings provide initial
treatment to patients with a broad spectrum of illnesses
and injuries, some of which may be life threatening and
require immediate action. For completeness, we in-
cluded non-standard emergency settings, which provide
care for a limited population and/or limited spectrum
of illness and injuries (for example, orthopedic emer-
gency settings). Additionally, we included studies from
any year, written in any language.

We classified emergency settings by size. Emergency
department settings with less than 10,000 annual visits
were categorized as ‘rural’, those with more than 10 000
annual visits were categorized as ‘metropolitan’ and we
separately considered studies that used nationally repre-
sentative samples of emergency settings.
We categorized emergency settings by country level

health care system funding. Studies were classified as
being either using primarily a public funding system or a
private funding system. If information was not provided
in the publication, this data was collected from govern-
mental websites and online encyclopedias identified
using the search engine Google. We defined publicly
funded healthcare systems as systems with no out of
pocket costs associated with care in an emergency set-
ting. We defined private funded healthcare systems as
systems that require out of pocket payments for most
visits to emergency settings and many procedures.
We included studies that measured adults presenting

with low back pain. We defined adults as individuals over
the age of 14, as this is an age where patients are likely to
be diagnosed and treated as an adult [17]. If study selec-
tion criteria were mixed or unclear, we defined studies
with an adequately ‘adult’ population as those with a mini-
mum mean age of 30 years.
We included studies that used any definition of back

pain. We used subgroups to explore the impact of study
definitions of low back pain. We categorized studies that
identified patients from presenting complaint codes and
studies that captured their study population from diagnos-
tic codes, and we collected information on the specific
coding system used.
We categorized low back pain definitions as ‘broad’ or

‘narrow’. Studies were defined as ‘broad’ if they used a
general definition of ‘back pain’ to define their preva-
lence estimate. These studies may have included some
individuals with back pain in regions other than the low
back (for example, thoracic spine). Studies were defined
as ‘narrow’ if they used the definition of ‘low back pain’
or ‘non-specific low back pain’, or were limited to pain
complaints in the lumbar region.
We included studies that presented data about the

prevalence, including presentation of a prevalence rate
(total number of adults presenting to an emergency set-
ting with low back pain / total number of individuals pre-
senting to the emergency setting over a specified period of
time), or raw data to allow prevalence calculation.

Study selection and data collection
Two independent reviewers screened the titles and ab-
stracts from the electronic database searches for studies
meeting our selection criteria. In the case of disagreement,
resolution was achieved by discussion with a third re-
viewer. The primary author screened the titles from the
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grey literature searches, reference lists (from included
studies), results of the scoping review [7], and citation
searches. Full articles were obtained for potentially rele-
vant studies, or where relevance was unclear; two authors
independently assessed the full text to determine eligibility
prior to data extraction.
Two independent reviewers performed data extrac-

tion. In the case of disagreement, resolution was
achieved by including a third reviewer. We used a data
extraction form (see Additional file 4), to record infor-
mation about the methods and results of each included
study, including study objectives, location and type of
emergency setting, study period, sample size, the defin-
ition of low back pain used by the study authors to cal-
culate prevalence, population characteristics including
age and sex, and the prevalence estimate. In studies
using the same datasets, we extracted the prevalence
data of the study that was conducted over the longest
period of time and rated as having the lowest risk of
bias. Finally, one reviewer collected information from
an independent Google search to characterize each
study’s country-level healthcare system funding system.

Critical appraisal
Two independent reviewers critically appraised each in-
cluded study using a tool developed by Hoy et al., [3],
to assess prevalence studies (see Additional file 5) [18].
In the case of disagreement or uncertainty, discussion
was used to reach consensus with a third reviewer. The
modified tool assesses each study according to nine do-
mains: three external validity domains, and six internal
validity domains, plus one item assessing overall risk of
bias. The external validity domains assess the target
population; sampling and non-response bias, while the
internal risk of bias domains assess data collection, case
definitions, assessment tools, prevalence period and an
assessment of the numerator and denominator. We
modified the tool by omitting an additional domain that
assesses whether the study population represents the
national population, which was not relevant to our re-
view. The reviewers rated each of the nine domains as
either high or low risk of bias; the overall risk of bias
was rated as low, moderate or high risk of bias. We
judged an overall low risk of bias if a study scored ‘low
risk of bias’ on all domains. A moderate risk of bias
study had one to two domains rated as a high risk of
bias, and an overall high risk of bias study had three or
more domains rated as a high risk of bias.

Analysis
Descriptive analyses were used to report study characteris-
tics. We reported prevalence ranges, information on emer-
gency settings, study methodology, and study populations.

Meta-analyses
We used meta-analyses to pool prevalence estimates for
sufficiently homogeneous groups of studies conducted in
standard emergency settings. Subgroup analyses explored
the impact of study level characteristics: back pain defin-
ition, coding system used for definitions of low back pain,
health care system and emergency setting on prevalence
estimates. This is an essential part of analyzing prevalence
studies, as the largest contributor to heterogeneity is most
likely due to differences in the way the studies were
carried out [19]. We were interested in further subgroup
analyses (e.g., rural settings), however, we were limited by
the available literature.
For all meta-analyses, we used a random-effects

model to calculate mean prevalence rates and 95% con-
fidence intervals. In this model, larger studies have
more narrow confidence intervals and higher weight on
the pooled estimate. We normalized the distribution of
the prevalence rates by transforming the prevalence es-
timates reported in the publications (or calculated
using reported data) using a double arcsine transform-
ation. This transformation addresses the main issues as-
sociated with performing meta-analysis of prevalence
estimates. It stabilizes the variance when pooling preva-
lence estimates and reduces the bias when combining
prevalence estimates close to 0 or 100 [19]. The rates
were restored for presentation of results. We assessed
statistical heterogeneity using the Q statistic and I2

index [20]. We used forest plots to graphically present
prevalence estimates and 95% CIs. We tested subgroups
for inter-group heterogeneity using the Q statistic [21].

Meta-regression
We performed a random effects meta-regression analysis
to explore the independent association of three clinically
relevant characteristics with prevalence: the coding sys-
tem used for definitions of low back pain, health care
system funding, and study risk of bias [22]. Results of
the analysis were used to determine the variance
explained by the covariates and their contribution to the
total variance in the prevalence estimates. For our ana-
lysis we used the Knapp-Hartung variance estimator and
associated t-test to calculate p-values and confidence
intervals [23]. We performed sensitivity analyses by
excluding studies judged to have a high risk of bias. All
analyses were performed using STATA 13.1

Assessing the quality of evidence (GRADE)
We adapted components of the GRADE [24] framework
to assess the overall quality of the available evidence on
the prevalence of low back pain in the emergency set-
ting, judged as high, moderate, low or very low quality
evidence based on: study limitations (overall risk of bias
of the evidence identified), imprecision (study sample

Edwards et al. BMC Musculoskeletal Disorders  (2017) 18:143 Page 3 of 12



sizes), indirectness (generalizability of included studies)
and inconsistency (unexplained heterogeneity) [17, 24].
Additional file 6 provides additional detail about our as-
sessment of the overall quality of the evidence.

Results
Our search of electronic databases identified 1187 cita-
tions; we screened 68 full texts and included nine studies
from the electronic search. We identified an additional
twelve studies from alternative search strategies for a
total of 21 relevant publications, 3 of which used over-
lapping data (Fig. 1).

Study characteristics
The 21 publications, reporting on 19 studies, were
conducted between 2000 and 2016 from 12 countries.
Included studies used a variety of data sources, includ-
ing administrative databases, surveys and patient
charts [8–10, 12–15, 25–37] (Table 1). Fifteen studies
collected data retrospectively. Sixteen studies collected
data from standard emergency settings, one study was
conducted in an orthopaedic emergency department
[15], one study was conducted in medical presidiums
following an earthquake [26], and one study collected
data from emergency ambulance calls [33]. Reported
prevalence estimates of low back pain in the emer-
gency setting ranged from 0.9% to 17%.
Four included studies were judged to have high risk of

bias, 11 with moderate risk of bias, and four with low
risk of bias (Table 2). Studies with high overall risk of
bias inconsistently defined low back pain, didn’t use

coding systems for their definitions of low back pain,
and had prevalence data that was collected over less
than one year. Further details on studies with moderate
and high risk of bias can be found in (Table 2).

Analyses
The pooled prevalence estimate for standard emergency
settings was 4.39% (3.67%-5.18%). There is significant
heterogeneity in the results of this analysis, as assessed
by the Q statistic (5.9e + 05, p = 0.00) and the I2 index
(100.0%) (Fig. 2).
Subgroup analysis results are presented in (Table 3,

Fig. 3). We found that studies using presenting com-
plaints to measure prevalence had a higher pooled
prevalence estimate 5.5% (3.5%-7.8%) than studies using
diagnosis coding 3.4% (3.1%-3.8%), with significant inter-
group heterogeneity p = 0.046. None of the covariates in-
vestigated in our meta-regression analyses were signifi-
cantly associated with prevalence estimates (Table 4).
When studies with a high risk of bias were eliminated

from our analysis of standard emergency settings, the
pooled prevalence estimate was 4% (3.2%-4.9%).
Additionally, there was no longer significant inter-
group heterogeneity in studies using presenting com-
plaints and studies using diagnosis codes (p = 0.229).
Other results from our sensitivity analysis can be found
in (Table 3).

Quality of the evidence – GRADE
We judged the overall quality of the evidence available
to be moderate and judged that further research could

Fig. 1 Flow chart of the selection of studies to be included in our systematic review
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modify our estimate of low back pain in emergency set-
tings. Our judgment was downgraded as we included four
studies with high risk of bias and additionally 11 studies
with moderate risk of bias. There was a large amount of
variability in the prevalence estimates of included studies,
and there was a lack of prevalence estimates from some
important settings, including rural and from developing
nations.

Discussion
This review provides the first comprehensive search and
synthesis of the international literature on the prevalence

of low back pain in emergency settings. The result of our
synthesis of all prevalence estimates for adults presenting
with low back pain to standard emergency settings was
4.39% (3.67%-5.18%). Our pooled estimate indicates that
low back pain is a common presenting complaint in emer-
gency settings in our analysis. To provide this perspective,
a national trends analysis performed in the US showed
that presenting complaints with prevalence of 3.7% (or
higher) made up the top 10 presenting complaints in the
average American emergency department. Our result is
similar to the prevalence of “shortness of breath” (4%) and
“fever and chills” (4.4%). For comparison, the highest most

Fig. 2 Random effects meta-analyses of prevalence estimates from included studies with standard emergency settings (n = 16)

Table 3 Subgroup analyses presenting pooled prevalence estimates for various subgroups with and without sensitivity analyses

Subgroup Category Arcsine prevalence,
95% CI

Inter-group
heterogeneity

Sensitivity analysis, 95% CI
(Arcsine Excluding High ROB),

Inter-group
heterogeneity

Back Pain Definition Broad 4.9% (3.1-7.1) p = 0.1850 3.9% (1.9-6.4) p = 0.8574

Narrow 3.6% (3.2-4.0) 3.6% (3.2-4.1)

Coding Complaint 5.5% (3.5-7.8) p = 0.0459 5.0% (2.6-8.2) p = 0.2289

Diagnosis 3.4% (3.1-3.8) 3.4% (3.1-3.8)

Health System Private 4.3% (3.4-5.3) p = 0.9464 4.1% (3.2-5.2) p = 0.2106

Public 4.4% (3.4-5.3) 3.3% (2.6-4.1)

Emergency Setting Standard 4.4% (3.7-5.2) p = 0.7734 4.0% (3.2-4.9) p = 0.7149

Non-Standard 6.1% (0.0-2.3) 6.1% (0.00-23.2)

Notes: Back Pain Definition; “Narrow” indicates studies using narrow definitions of low back pain. They used a definition of ‘low back pain’ or ‘non-specific low
back pain’, or were limited to pain complaints in the lumbar region, while “Broad” indicates studies using broad definitions of low back pain. They used a general
definition of ‘back pain’ to define their prevalence estimate, which may have included some individuals with back pain in regions other than the low back pain
(for example, thoracic spine). Coding System; “Complaint” indicates studies using presenting complaints for their definitions of low back pain while “Diagnosis”
indicates studies using diagnosis codes for their definition. Health System; “Private” indicates studies conducted in regions with private healthcare funding and
“Public” indicates studies conducted in regions with public healthcare funding. Emergency Setting; “Standard” indicates studies provide initial treatment to
patients with a broad spectrum of illness and injuries, while “Non-Standard” indicates settings, which provide care for a limited population and/or limited
spectrum of illness and injuries
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common presenting complaint, “any injury”, had a preva-
lence of 18.2% and the second highest estimate, “cough,
upper respiratory or ears/nose/throat symptoms”, had a
prevalence of 9.2% [6].
Significant heterogeneity was found in prevalence esti-

mates of the included studies. Prevalence estimates of in-
cluded studies ranged from 0.9% to 17.1%. Although
variation in estimates from different emergency settings
were expected, it is important to explore potential sources
of heterogeneity, including the types of emergency set-
tings. Though the majority of included studies were con-
ducted in standard emergency settings, there were three
studies from non-standard settings, which contributed to
the large range of prevalence estimates. For example, the
study with the highest prevalence estimate (17%) gathered
data from an orthopedic emergency department, where
one might expect to find a higher prevalence of low back
pain patients [15].
We explored potential sources of heterogeneity by con-

ducting subgroup and meta-regression analyses. Subgroup
analyses exploring the impact of study-level characteristics
on prevalence estimates found that studies using ‘present-
ing complaints’ to define low back pain cases were associ-
ated with a higher prevalence estimate 5.5% (3.5-7.8) than
studies that used diagnostic coding 3.4% (3.1-3.8). This
may be due to the fact that prevalence estimates from
studies using presenting complaints reflect the symptom
of back pain as a chief complaint, which may or may not
be caused by the underlying etiology associated with a
diagnosis of back pain. Conversely, diagnostic codes

represent a specific category of low back pain (for ex-
ample, non-specific low back pain). We did not find any
meaningful results from our meta-regression analysis.
This may be due to the small number of studies and many
sources of heterogeneity. Additionally, we did not find a
meaningful difference in the pooled estimate, once studies
with high risk of bias were eliminated. This finding in-
creased our confidence in our overall pooled prevalence
estimate.

Strengths and limitations of our review
A strength of the review was our approach to analysis,
which included a meta-analysis, meta-regression, sub-
group analysis and sensitivity analyses. These analyses
allowed us to explore the effects of study level character-
istics on prevalence estimates and test the robustness of
our analysis.
Another strength of the study was our use of alterna-

tive search strategies, such as the results from a scoping
review of back pain in emergency settings. This was im-
portant as only 43% of included studies came from our
electronic search. We believe this is a result of the poor
indexing of prevalence studies in electronic databases
rather than an issue with publication bias. We believe
future research would benefit if studies were properly
indexed with “prevalence” in electronic databases PubMed
and EMBASE.
Our study should be considered in the context of the

limitations of the evidence available. There are limita-
tions in the generalizability of our results. In our search,
we found no studies analyzing the prevalence of low
back pain primarily in rural emergency settings. Also, we
found no results from developing nations, though these
and rural settings may represent unique populations and
distinct prevalence rates. Furthermore, our results may
not be generalizable to older populations of individuals,
as included studies had relatively young mean ages
between 30 and 53.
Our exploratory analyses require cautious interpret-

ation. Our pooled estimates are useful to provide con-
text and compare study level characteristics, however,
they must be carefully interpreted. Decision makers and
clinicians should consider individually relevant emergency
settings and applicable study methodologies.

(See figure on previous page.)
Fig. 3 Random effects meta-analyses of prevalence estimates from included studies with standard emergency settings (n = 16). The pooled estimate
(red line) is representative of the 16 studies included in each subgroup. Studies are grouped by the approach used to define the definition of low back
pain: Meta-analysis 1 – Studies grouped by coding system used for the definition of low back pain, 1a “Complaint” indicates studies using presenting
complaints for their definitions of low back pain, 1b “Diagnosis” indicates studies using diagnosis codes for their definition. Meta analysis 2- Studies are
grouped by healthcare system funding, 2a “Private” indicates studies conducted in regions with private healthcare funding. 2b “Public” indicates studies
conducted in regions with public healthcare funding. Meta analysis 3- Studies are grouped by definition of low back pain, 3a “Narrow” indicates studies
using narrow definitions of low back pain. They used a definition of ‘low back pain’ or ‘non-specific low back pain’, or were limited to pain complaints
in the lumbar region. 3b “Broad” indicates studies using broad definitions of low back pain. They used a general definition of ‘back pain’ to define their
prevalence estimate, which may have included some individuals with back pain in regions other than the low back pain (for example, thoracic spine)

Table 4 Meta regression analysis

Covariate Coefficient 95% Confidence interval P-value

Coding -0.01989 -0.04472 0.00493 0.106

ROB 0.01032 -0.02085 0.04149 0.485

Health System 0.00309 -0.02580 0.03199 0.819

Notes: “Coding” includes studies grouped by coding system used for the
definition of low back pain. In our analysis 1 was given to studies using
diagnosis codes for their definition, while 0 was given to studies using
presenting complaints for their definition. “ROB” includes studies grouped by
risk of bias. In our analysis 1 was given to studies judged to have a moderate
to high risk of bias and 0 was given to studies judged to have a low risk of
bias. “Health System” includes studies grouped by healthcare system funding.
In our analysis 1 was given to studies conducted in regions with private
healthcare funding and 0 was given to studies conducted in regions with
public healthcare funding
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Researchers in the field should concentrate on im-
proving the quality of prevalence estimates for low back
pain in emergency settings. This could be achieved by
conducting studies that use well defined, transparent,
definitions of low back pain e.g. studies using specific
triage codes or specific diagnosis codes. Also, there
should be an increase in prevalence estimates from
rural emergency settings and estimates from developing
nations as they may represent unique populations with
various low back pain needs.

Conclusion
This is the first systematic review to explore the preva-
lence of low back pain in emergency settings. Determin-
ing the prevalence is a crucial step in understanding the
impact of low back pain in various emergency settings.
Our results not only indicate that low back pain is con-
sistently a top presenting complaint, they also reveal that
the prevalence of low back pain varies with definition of
low back pain and emergency setting. The overall quality
of the evidence was judged to be moderate as there was
limited generalizability and high heterogeneity in the re-
sults. Clinicians and policy decisions makers should be
aware of the potential impact of low back pain in their
emergency settings. This review will facilitate this dis-
cussion and provide context. This review may addition-
ally be used to inform future research, which will allow
for more meaningful comparisons between and within
emergency settings.
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