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Abstract

Background: Low back pain is a leading cause of disability worldwide and results in enormous healthcare and lost
productivity costs. Guidelines exist to guide the management of low back pain, but guideline adherence varies.
Objective: This study assessed whether initial presentation to the emergency department for non-specific low back
pain with aWorkers’ Compensation Board of Nova Scotia claim was associated with different diagnostic management
from non-claimants.

Methods: In this retrospective cohort study, we analyzed administrative data from four emergency departments in
Nova Scotia on 18,337 adult patients who presented for non-specific low back pain between July 15,2009 and May
I,2019.All data were retrieved from the Nova Scotia Health Authority Emergency Department Information System.
Results: Patients had a mean age of 43 years and 51.3% were female. Most patients were assigned a Canadian Triage
Acuity Scale score of 3 (51.9%) and reported moderate (51.2%) to severe pain (41.5%). Occupational injuries con-
sisted of |1.6% of visits. More than 37% of patients received one or more diagnostic test. Patients with occupational
injuries were less likely to receive diagnostic tests (odds ratio [OR] = 0.52,95% Cl 0.47 to 0.58), imaging (OR = 0.60,
95% Cl 0.54 to 0.67),and laboratory tests (OR = 0.35,95% CI 0.29 to 0.43).These results remained consistent when
controlling for covariates.

Conclusion: Patients who presented to the emergency department for occupational non-specific low back pain were
less likely to receive diagnostic tests compared to non-occupational non-specific low back pain patients.

Background poorer outcomes, such as prolonged disability and

ow back pain is a leading cause of disability world- inflated medical expenditure, and with unnecessary
wide'?, affecting 49-90% of people during their and harmful procedures®®-?. Despite the availability

lifetime3—7. While low back pain can resolve within a of gui.delines, studies ha.we found that diagnostic tests
few weeks®, it tends to follow a fairly persistent and are still used frequently in the management of low back

1 22-26
painful course®-1. There are extensive costs associated P2 I, .
with the condition, including both direct (i.e. health- Musculoskeletal injuries, like low back pain, com-

care costs) and indirect costs (i.e. lost productivity, dis- monlx oc.cur vx;thm corpp ensation SYStems, for work-
ability payments)!12 place incidents®. According to the Workers” Compen-

Low back pain is a common cause for presentation sation Board of Nova Scotia (WCB-NS), the back was

to the emergency department (ED). In 2018, back pain the most ‘commonly cited ‘part Of, b,OdY 12? ury in 2018,
. S representing 25.8% of recorded injuries®. Numerous

was the fourth most common presenting complaint in tudies have found tion to b i ted with

Canadian EDs for individuals of the typical working studies have found cotnpensation to be assoclated wi

population, between ages 19 and 644, Over 85% of cas- poorer outcomes following musculoskeletal injuries.
’ . . ) For example, a Japanese study found that the odds of
es are non-specific, meaning that the pain cannot be

attributed to a pathoanatomical cause®*'>'®, Low back dfevelop ing chronic low back pain were 51gn1ﬁcar}tly
N . . ) higher among people who had received compensation
pain is rarely attributed to serious pathologies, such as ) .
. . s e ) 1 for a previous bout of low back pain compared to pa-
cancer or infection®. Thus, clinical practice guidelines .
. . . ) . tients who had not been compensated*. However, some
state that diagnostic tests, such as diagnostic imaging

and laboratory tests (i.e. bloodwork and urinalysis) of the systematic reviews that support this association
should not be used in the absence of red flags®!>. are based on primary studies with significant meth-
Further, diagnostic tests have been associated with odological flaws, according to Spearing & Connelly®.
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Although, one study found that workers with muscu-
loskeletal pain who receive large amounts of income re-
placement (>100%) claim benefits for longer than those
receiving income replacement of equal or lesser value
than their income®. These results appear to reinforce
the association between compensation and poorer out-
comes if the resolution of low back pain is defined as
time until return to work.

The association between compensation and out-
comes may arise from differential management or leni-
ency with occupational and non-occupational patients.
One study found that general practitioners were more
accommodating with their workers’ compensation pa-
tients in prescribing time off work®. They also found
that 24% of workers with acute low back pain had firm
beliefs about how their pain should be managed, which
often were not in accordance with evidence-based
care®. Further, physicians’ beliefs have been associated
with the management of low back pain due to reasons
such as potential legal action if imaging is not ordered
for patients®. Such factors could potentially influence
physicians to order more diagnostic tests for patients if
their injuries will be investigated by the WCB-NS.

We are not aware of any research that has com-
pared the frequency of use of diagnostic tests in the ED
between occupational and non-occupational non-spe-
cific low back pain. The purpose of this study was to
fill this gap and assess whether initial presentation to

Non-specific low back pain

the ED for non-specific low back pain with a WCB-NS
claim was associated with different diagnostic manage-
ment from non-claimants.

Methods

Design and data source

This retrospective cohort study analyzed administra-
tive data collected from the Nova Scotia Health Au-
thority Central Zone Emergency Department Informa-
tion System (EDIS) between July 15, 2009 and May 1,
2019. All patients who presented to the ED during this
time were captured in the database. This study received
ethical approval from the Nova Scotia Health Authori-
ty Research Ethics Board (ROMEO # 1024608).

Study population

Our study population was identified from EDIS data
from four EDs in the Nova Scotia Health Authority
Central Zone: QEII Health Sciences Centre, Dart-
mouth General Hospital, Hants Community Hospital,
and Cobequid Community Health Centre. We defined
our eligible population as adults who presented for
the first time to these EDs with a chief complaint of
“Back Pain” or “Traumatic Back/Spine Injury” and who
left with an ICD-9 code consistent with non-specific
or mechanical low back pain. We included patients

Potentially eligible back-related patients
(n= 68,543)

v

- Duplicate entries (n=2,138)
- Wrong chief complaint (n= 10,400)

Patients excluded (n= 12,538)

Patients with a chief complaint of "Back
Pain" or "Traumatic Back/Spine Injury”
(n=56,005)

A 4

Patients excluded on basis of ICD-9 code not corresponding to

non-specific/mechanical low back pain (n=27,055)

Patients with a non-specific/mechanical low
back pain-related ICD-9 code

(n=28,950)

Patients included in analysis

- Left without being seen (n=7)

- Repeat/follow-up visits (n= 5,989)

- Not from Nova Scotia (n= 1,230)

f - Age >70 years (n= 2,595)

- Patients without an "Emergency" ED visit type (n=791)

Patients excluded (n= 10, 612)

(n=18,338)

Figure |. Flow diagram of the study population.
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who presented independently or through Emergency
Health Services (i.e. helicopter or ambulance). We ex-
cluded patients who were not residents of Nova Scotia.
Finally, we made a post hoc decision to set the upper
age limit of patients to 70 years, inclusive, in order to
represent a majority working population and to limit
potential confounding, as very few older patients (70+)
had presented with an occupational injury.

Exposure, covariates, and outcomes

Our exposure status consisted of being a WCB-NS
claimant, as opposed to a non-claimant. EDIS record-
ed the responsibility for payment of the patients’ ED
visits, allowing us to determine whether patients were
WCB-NS claimants or not. Under the “responsibility
for payment” column, patients who were categorized
as “WCB Nova Scotia,” “Department of Health,” “Dept
of Health,” and “Self — NS Resident,” were considered to
be residents of Nova Scotia. The former category was
used to categorize WCB-NS claimants while the latter
three were used to categorize non-claimants.

While we described our exposure as being a WCB-
NS claimant, we also identified a number of covari-
ates including age, sex, Canadian Triage Acuity Scale
(CTAS) score, method of arrival, whether the patient
had a primary care provider at the time of presentation,
and the site of presentation. These covariates were con-
trolled for in our analysis.

The primary outcome measures in this study were
the categorical variables for diagnostic tests (i.e. none
or any one or more of: x-ray, CT, MRI, urinalysis, and
bloodwork), diagnostic imaging (i.e. none or any one or
more of: x-ray, CT, and MRI), and laboratory tests (i.e.
none or any one or both of: urinalysis and bloodwork).

Statistical analysis

All data were imported into and analyzed with Stata
statistical software®. Descriptive analyses consisted of
describing categorical variables as frequencies (%) and
continuous variables as a mean with a standard devi-
ation since the data were distributed normally. Multi-
variable logistic regression analyses were performed to
assess the association between the exposure and out-
come measures. Odds ratios (OR) and adjusted ORs
were calculated for the associations of interest and pre-
sented with corresponding 95% confidence intervals.

Results

Study population selection

Sociodemographic and ED visit characteristics (Table
1) were retrieved from EDIS for 66,543 potentially el-

Non-specific low back pain

igible patients who presented to the ED. Patients were
then excluded if they were duplicate entries or if they
presented with a chief complaint other than “Back
Pain” or “Traumatic Back/Spine Injury;” were assigned
an ICD-9 code that did not represent non-specific or
mechanical low back pain, left without being seen, pre-
sented for a repeat/follow-up visit, were not Nova Sco-
tian, were over 70 years old, and if they did not present
as an "Emergency” to the ED (Figure 1). This resulted in
the inclusion of 18,338 patients in our analysis.

Characteristics of the study population

Characteristics of the 18,338 included patients were
analyzed and aggregated (Table 2). Patients had a mean
age of 43 years and 51.3% were female. Upon arrival,
the majority of patients were assigned a CTAS score
of 3 (urgent) and about one third were assigned a score
of 4 (less urgent). Most patients reported experiencing
moderate (52.2%) or severe pain (41.5%), while fewer
reported mild pain (7.3%). The WCB-NS was respon-
sible for the payment of 11.6% of visits and the rest
(88.4%) were paid for by the individual or by the De-
partment of Health of Nova Scotia. Almost all patients
reported having a primary care provider at the time of
presentation. 90.9% of patients presented to the ED in-
dependently, while 9.1% arrived via Emergency Health
Services. The most common sites of presentation were
the QEII Health Sciences Centre (34.5%), Cobequid
Community Health Centre (29.4%), and Dartmouth
General Hospital (26.0%). On average, patients stayed
in the ED for 3.4 hours and few patients (0.4%) were
admitted to hospital.

Frequency of diagnostic tests

Upon presentation to the ED, 37.2% of patients received
a diagnostic test (Table 3). More than 30% of patients
received an imaging study, most of whom received an
x-ray (27.5%). Over 12% of patients received a labora-
tory test. While 25% of WCB-NS claimants received a
diagnostic test, roughly 39% of non-claimants received
a test. For imaging, roughly 22% of claimants received
a study, while over 31% of non-claimants received
one. Meanwhile, the frequency of laboratory tests or-
dered for claimants (5.1%) was less than half that for
non-claimants (13.2%).

Compared to non-claimant patients, claimants
were less likely to receive a diagnostic test (OR = 0.52,
95% CI 0.47 to 0.58), an imaging study (OR = 0.60, 95%
CI 0.54 to 0.67), and a laboratory test (OR = 0.35, 95%
CI 0.29 to 0.43). When controlling for covariates, sim-
ilar associations were found: claimants were less likely
to receive a diagnostic test (adjusted OR = 0.57, 95%
CI0.51 to 0.63), an imaging study (adjusted OR = 0.66,
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Table 1. EDIS variables collected and respective descriptions.

care provider!

Concept Description
Age Presented in years
Sex * Male

e Female
Has/does not * Yes
have a primary * No

Responsibility
for payment

Various categories, including but not limited to:

* Department of Health of Nova Scotia
* Self - NS Resident

* WCB-NS

* Other provinces

* Private insurance

Type of ED visit

Various categories, including but not limited to:

e Emergency
e Return visit
e Referral from GP/clinic
e 8l referral

presentation

Method of * Independent
arrival e EHS (ambulance or helicopter)
Time of Presented as a date

Chief complaint

e Back pain
e Traumatic back/spine injury

CTAS score

Number between -5:
* | = Resuscitation
e 2 = Emergent
e 3 =Urgent
* 4 = Less Urgent
* 5= Non-Urgent

Pain Score

Number between 0-10, signifying level of pain:
* Mild (0-3)
* Moderate (4-7)
* Severe (8-10)

ICD-9 code

Various ICD-9 codes consistent with non-
specific low back pain

Discharge
diagnosis

Various categories, including but not limited to:

e Back pain
* Chronic back pain
* Muscle spasm back

Site of
presentation

One of the following:
¢ QEIl Health Sciences Centre
e Dartmouth General Hospital
» Cobequid Community Health Centre
* Hants Community Hospital

Diagnostic test
information

Information on whether the following tests
were ordered:

e X-ray

- CT

* MRI

¢ Routine bloodwork

e Urinalysis

Length of stay

Presented in hours

Admission to
hospital

* Yes
* No

Non-specific low back pain

Table 2. Patient and visit characteristics for Nova Scotian non-specific
low back pain patients presenting to Nova Scotia Health Authority

Central Zone EDs (n = 18,338)

Characteristic Number (%)*
Age (Mean, SD) 43 years (14)
Female sex 9,399 (51.3)
Primary Care Provider 16,543 (90.2)
Method of arrival (n= 18,338)

* Independent 16,675 (90.9)

* Emergency Health Services 1,663 (9.1)
CTAS (1-5)

L 0 (0.0)

e 2 2,254 (12.3)

« 3 9,515 (51.9)

- 4 6,350 (34.6)

« 5 219 (1.2)
Pain score (0-10) (n= 11,841; 6,497 missing)

« Mild (0-3) 863 (7.3)

* Moderate (4-7) 6,061 (51.2)

* Severe (8-10) 4,917 (41.5)
ED of presentation

* QEIll Health Sciences Centre 6,324 (34.5)

e Dartmouth General Hospital 4,771 (26.0)

» Cobequid Community Health Centre 5,399 (29.4)

* Hants Community Hospital 1,844 (10.1)
Length of stay (Mean, SD) 3.4 hours (2.8)
Hospital admission 79 (0.4)
Responsibility for payment

e Department of Health, NS or Self 16,219 (88.4)

*  Workers’ Compensation Board of 2,119 (11.6)

Nova Scotia

* Unless noted otherwise.

95% CI0.59 to 0.74), and a laboratory test (adjusted OR
=0.38, 95% CI 0.31 to 0.47) than non-claimants.

Discussion

Our study population was similar to that of US EDs be-
tween 2002 and 2006, according to a secondary data
analysis of the National Hospital Ambulatory Medical
Care Survey (NHAMCS). For example, the NHAMCS
recorded statistics similar to those in this study for av-
erage age of patients (40 years), proportion of patients
who were female (51.2%), and proportion of patients
who presented independently to the ED (91.3%)23.
However, a greater proportion of patients presented
with severe pain (54.2%) than moderate pain (30.6%)
in the US23, while more patients presented with mod-
erate pain than severe pain in our study. Additionally,
7.5% of patients were workers’ compensation cases in
the US, while we recorded 11.6% as such.

We found that the odds of receiving a diagnostic
test or imaging was lower in claimants presenting to
the ED with non-specific low back pain compared to
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Non-specific low back pain

Table 3. Frequency of diagnostic tests performed for non-specific low back pain patients in Nova Scotia Health Authority Central Zone EDs

(n = 18,338)*
Diagnostic test Total | WCB-NS | Non WCB-NS
Number (%)

Any diagnostic test 6,815 (37.2) 526 (24.8) 6,219 (38.8)

Any imaging 5,539 (30.2) 456 (21.5) 2,083(31.3)
X-ray 5,044 (27.5)
CcT 779 (4.3)
MRI 8 (0.04)

Any laboratory test 2,242 (12.2) 107 (5.1) 2,135 (13.2)
Urinalysis 971 (5.3)
Bloodwork 2,240 (12.2)

* Frequency of certain diagnostic tests are missing as we were not able to access the data due to COVID-19 closures.

non-claimants when adjusted for covariates (including
age, sex and CTAS score). While the direction of this
relationship was not expected, the rates of imaging we
found were similar to the rates of imaging reported in
other studies (27.2%-30.5% for x-rays; 29%-37% for any
imaging)23-26,34. Meanwhile, the rate of urinalysis
was lower among our study population in comparison
to other studies (18.8%-21.9%)23,34. As we believe that
this is the first study to compare the diagnostic man-
agement of non-specific low back pain in the ED be-
tween occupational and non-occupational cases, we
cannot compare our rates to previously reported ones.

Our results may have differed from our hypothesis
due to a variety of reasons. For example, there is a level
of oversight associated with WCB-NS claims. It is pos-
sible that ED physicians feel more empowered to ad-
here strictly to guideline recommended care given that
all patients will be followed by the WCB-NS, providing
opportunity for diagnostic investigations at a later date,
if necessary. Additionally, occupational cases may be
linked to a specific or known injury more frequently
than non-occupational cases, making diagnostic test-
ing unnecessary in most cases.

Strengths and Limitations

Using EDIS enabled us to ascertain detailed descrip-
tions of patients’ characteristics retrospectively at
minimal cost. Further, variables were well recorded
with only a relatively small number of missing obser-
vations. This study also included all patients who met
the inclusion criteria rather than a sample, reducing
potential selection bias and increasing generalizability
of the results. Misclassification bias was also likely low
in this study as diagnostic tests would have had to be
classified properly in the database for the test(s) to be
ordered. While it is possible that patients filed WCB-
NS claims that later turned out to be unsuccessful, they

would have been managed as a claim by ED physicians,
nonetheless.

Eliminating patients from the study population
based on age, residency status, repeat/follow-up visits,
and visit type, was our way to reduce potential con-
founding by only including working age Nova Scotians
initially presenting to the ED for emergent non-specific
low back pain. Eliminating patients over the age of 70
may have weakened our results as older patients were
less likely to be claimants and may have been more like-
ly to receive diagnostic testing due to comorbidities. In
addition, it is possible that not all workers were eligible
to file a claim with the WCB-NS and so did not report
being a claimant. We believe that the measures taken to
ensure minimal confounding and bias were adequate to
determine robust associations.

Despite the fact that the rates of diagnostic test-
ing among non-claimants were significantly higher
than the rates among claimants, we cannot determine
whether there was overuse of diagnostic tests. We did
not collect patient information beyond what was avail-
able on EDIS; therefore, we were unable to ascertain
the presence of red flags, comorbidities, or mechanism
of injury in either category to determine the appropri-
ateness of imaging studies. The nature of administra-
tive data also limited our interpretations as we could
not collect patients’ education status, ethnicity/back-
ground, history, physical examination results, or treat-
ment(s) received. These factors could have potentially
influenced the results of the study.

Patient sociodemographic characteristics, injury
characteristics, and occupational injury incidence may
also differ around the country and thus may hinder
generalizability. Additionally, provincial differences in
healthcare availability and structure may also act as
barriers to national generalizability.
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Future Research

Future research should aim to understand why few-
er diagnostic tests were ordered for claimants than
non-claimants on initial presentation to the ED and
investigate repeat visits in both groups. Other research
should also attempt to replicate our study in different
geographical settings and healthcare systems, as well
as compare management between academic, tertiary,
and community care centres. Further, as most patients
seeking care for non-specific low back pain present to
primary care centres®, future studies should examine
the role of WCB-NS claimant status on diagnostic tests
ordered by primary care physicians.

Conclusion

We found that diagnostic tests were used less frequent-
ly in the ED management of occupational non-specific

low back pain in comparison to non-occupational cases.
While clinical practice guidelines are available to guide

physicians in the management of non-specific low back
pain, there appears to be a discrepancy of adherence to

them when treating occupational and non-occupation-
al injuries. The results elucidate an association between

WCB-NS claimant status and diagnostic management

that warrants further study.
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